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NOTICE OF AVAILABILITY 

 

 

Limited copies of this report are available at no cost by written request to: 

 

Massachusetts Department of Environmental Protection (MassDEP) 

Division of Watershed Management 

627 Main Street 

Worcester, Massachusetts 01608 

 

 

 

This report is also available from MassDEPôs home page at: 

www.mass.gov/dep/water/resources/tmdls.htm. 

 

 

 

A complete list of reports published since 1963 is updated annually. This list, titled ñPublications of 

the Massachusetts Division of Watershed Management (DWM) ï Watershed Planning Program, 

1963 - (current year)ò, is also available at www.mass.gov/dep/water/priorities.htm. 

 

 

 

DISCLAIMER 

 

References to trade names, commercial products, manufacturers, or distributors in this report 

constituted neither endorsement nor recommendations by the Division of Watershed Management 

for use. 

 

Much of this document was prepared using text and general guidance from the previously approved 

Charles River Basin, Neponset River Basin and the Palmer River Basin Bacteria Total Maximum 

Daily Load documents. 
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 Total Maximum Daily Loads for Pathogens within the Cape Cod Watershed 

 

 
 

Key Features: Pathogen TMDL for the Cape Cod Watershed 

Location: EPA Region 1 

Land Type: New England Coastal 

303(d) Listings: Pathogens 

Barnstable Harbor (MA96-01) 

Bass River (MA96-12) 

Boat Meadow River (MA96-15) 

Bournes Pond (MA96-57) 

Bucks Creek (MA96-44) 

Bumps River (MA96-02) 

Centerville River (MA96-04) 

Chase Garden Creek (MA96-35) 

Duck Creek (MA96-32) 

Falmouth Inner Harbor (MA96-17) 

Great Harbor (MA96-18) 

Great Pond (MA96-54) 

Green Pond (MA96-55) 

Hamblin Pond (MA96-58) 

Harding Beach Pond (MA96-43) 

Herring River (MA96-22) 

Herring River (MA96-33) 

Hyannis Harbor (MA96-05) 

Lewis Bay (MA96-36) 

Little Harbor (MA96-19) 

Little Namskaket Creek (MA96-26) 

Little River (MA96-61) 

Maraspin Creek (MA96-06) 

Mashpee River (MA96-24) 

Location of the 

Cape Cod Watershed 



 

 iv 

Mill Creek (MA96-37) 

Mill Creek (MA96-41) 

Namskaket Creek (MA96-27) 

Oyster Pond (MA96-45) 

Oyster Pond (MA96-62) 

Oyster Pond River (MA96-46) 

Pamet River (MA96-31) 

Parkers River (MA96-38) 

Perch Pond (MA96-53) 

Popponesset Creek (MA96-39) 

Provincetown Harbor (MA96-29) 

Quashnet River (MA96-20) 

Quivett Creek (MA96-09) 

Rock Harbor Creek (MA96-16) 

Ryder Cove (MA96-50) 

Saquatucket Harbor (MA96-23) 

Scorton Creek (MA96-30) 

Sesuit Creek (MA96-13) 

Shoestring Bay (MA96-08) 

Stage Harbor (MA96-11) 

Swan Pond River (MA96-14) 

Taylors Pond (MA96-42) 

Waquoit Bay (MA96-21) 

Wellfleet Harbor (MA96-34) 

Town Cove (MA96-68) 

 

A special note is made here that starting with the 2004 303(d) integrated List of Impaired Waters, 

there are 14 segments in Bourne and Falmouth (formally listed as part of the Cape Cod Watershed) 

moved to the Buzzards Bay Watershed). These segments are covered in the Buzzards Bay Bacteria 

TMDL report. These segments include: MA95-14, Cape Cod Canal; MA95-48 Eel Pond; MA95-47 

Back River; MA95-15 Phinneys Harbor; MA95-16 Pocasset River; MA95-17 Pocasset Harbor; 

MA95-18 Red Brook Harbor; MA95-21 Herring Brook; MA95-46 Harbor Head; MA95-20 Wild Harbor; 

MA95-22 West Falmouth Harbor; MA95-23 Great Sippewisset Creek; MA95-24 Little Sippewisset 

Marsh; MA95-25 Quissett Harbor.  Five other segments are covered in the Three Bays TMDL 

Report. These Segments include: MA96-63 Cotuit Bay, MA96-64 Seapuit River,MA96-65 West Bay, 

MA96-66 North Bay and MA96-07 Prince Cove. 

 

 

Data Sources:  

Á EEA ñCape Cod Watershed Assessment and 5-Year Action Planò 

Á MassDEP ñBuzzards Bay Watershed 2000 Water Quality Assessment 

Reportò  

Á MACZM ñAtlas of Stormwater Discharges in the Buzzards Bay Watershedò 

Á MassDEP ñCape Cod Water Quality Assessment Reportò  



 

 v 

Á Cape Cod Commission ñCape Cod Comprehensive Regional Wastewater 

Management Strategy Development Projectò 

Á Division of Marine Fisheries (for coastal estuaries with shellfishing use) 

Á Massachusetts Department of Public Health (for public swimming areas) 

 

Data Mechanism:  Massachusetts Surface Water Quality Standards for Pathogens; The Federal 

BEACH Act; Massachusetts Department of Public Health (DPH) Bathing 

Beaches; Massachusetts Division of Marine Fisheries Shellfish Sanitation 

and Management; Massachusetts Coastal Zone Management (CZM)  

 

Monitoring Plan:  Massachusetts Watershed Five-Year Cycle, MEP, Cape Cod Communities; 

Division of Marine Fisheries (DMF) Shellfish data; Department of Public 

Health Beaches data; Coastal Zone Management (CZM) data. 

 

Control Measures: Watershed Management; Stormwater Management (e.g., illicit discharge 

removals, public education/behavior modification); No Discharge Areas; 

BMPs; By-laws; Ordinances; Septic System Maintenance/Upgrades 



 

 vi 

Executive Summary 

Purpose and Intended Audience 

This document provides a framework to address bacterial and other fecal-related pollution in surface 

waters of Massachusetts.  Fecal contamination of our surface waters is most often a direct result of 

the improper management of human wastes, excrement from barnyard animals, pet feces and 

agricultural applications of manure. It can also result from large congregations of birds such as 

geese and gulls. Illicit discharges of boat waste are of particular concern in coastal areas.  

Inappropriate disposal of human and animal wastes can degrade aquatic ecosystems and negatively 

affect public health. Fecal contamination can also result in closures of shellfish beds, beaches, 

swimming holes and drinking water supplies. The closure of such important public resources can 

erode quality of life and diminish property values. 

 

Who should read this document? 

 

The following groups and individuals can benefit from the information in this report: 

 

a) towns and municipalities, especially Phase I and Phase II stormwater communities, that are 

required by law to address stormwater and other sources of contamination (e.g., broken 

sewerage pipes and illicit connections) that contribute to a waterbodyôs failure to meet 

Massachusetts Water Quality Standards for pathogens; 

 

b) watershed groups that wish to pursue funding to identify and/or mitigate sources of 

pathogens in their watersheds; 

 

c) harbormasters, public health officials and/or municipalities that are responsible for 

monitoring, enforcing or otherwise mitigating fecal contamination that results in beach and/or 

shellfish closures or results in the failure of other surface waters to meet Massachusetts 

standards for pathogens; 

 

d) citizens that wish to become more aware of pollution issues and may be interested in helping 

build local support for funding remediation measures. 

 

e) government agencies that provide planning technical assistance, and funding to groups for 

bacterial remediation 

Cape Cod Watershed 

Bacteria pollution on Cape Cod presents itself in an unusually sensitive aquatic-water 

environment. Rich surface and subsurface water supplies traditionally abound: but are under 

extreme stress with population and land- use increases in recent decades. Both year-round and 

summer time human populations have substantially and steadily increased throughout the entire 

Cape area since the 1950ôs at a rate in excess of 10% per decade. Development of housing and 
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commercial buildings has literally exploded as a result. Roughly 85% of the Cape Codôs 

watershed populations (including residences and businesses) have individual septic systems for 

disposal of human wastes. Only four towns (Falmouth, Barnstable, Chatham, Provincetown) 

have municipal waste water treatment plants, with only a very small percentage of the total area 

of these towns actually sewered (Cape Cod Commission, 2003). Septic system failures or 

poorly performing systems definitely play an important part to the bacterial contamination 

throughout the Cape. Stormwater runoff from wet weather events carries this contamination into 

surface and ground water aquifers, particularly in and around densely populated areas 

 

Many parts of the Cape have sandy soils, which are usually very well suited for septic systems. 

However, the high number of residential systems, particularly with increased summer as well as 

year round residents, has put a strain on existing groundwater aquifer systems on the Cape. 

Properly functioning septic systems have been documented to remove bacteria quite effectively. 

A 1980 USGS study ñProbable High Ground Water Levels on Cape Codò found that quite a few 

areas were unsuitable for septic systems because the maximum ground water level during the 

year was not 4 feet below the bottom of the proposed or existing leach field. Areas with high 

groundwater in densely populated areas are prime locations for sewering considerations. The 

Cape Cod Commission (CCC) has sponsored and co- sponsored numerous studies in recent 

years on this subject, and is positioned to coordinate an area- wide sewering effort. 

 

The Division of Marine Fisheries (DMF) has, for decades, conducted bacteria sampling and 

shoreline surveys in many of the coastal- estuary areas (encompassing nearly 50% of all land 

area on the Cape). Their activities and overall findings are summarized in a sub- section under 

Section 8.1, Summary of Activities within the Cape Cod Watershed. Overall, their experience 

finds that rain events often have little effect on overall water quality conditions in coastal estuary 

areas when compared to dry periods. This is likely because 1) most stormwater that infiltrates 

into the ground directly gets filtered and 2) tidal flushing often quickly removes or dilutes 

bacteria concentrations. Occasionally, there are segments where they have found that rainfall 

can exacerbate bacteria loadings. These areas are identified in the priority ranking of segments 

in Tables ES-1 and 6-1 and can be best seen by discrete differences between wet and dry 

weather concentrations. Areas of elevated bacteria levels have been attributed to failing septic 

systems, as well as bird and animal waste and are thought to be influenced by stormwater 

discharges from impervious surfaces immediately adjacent to and discharging to each segment.   

Birds also seem to be a problem, as populations have increased in recent years, particularly 

with migratory routes over the Cape, and increased observation of all- wintering patterns. 

 

In an effort to provide guidance for setting bacterial implementation priorities within the Cape 

Cod Watershed, a summary table is provided. Table ES- 1 below provides a ranking of high, 

median, or low priority for pathogen-impaired segments to help focus additional bacterial source 

tracking work and stepwise implementation of structural and non-structural Best Management 

Practices (BMPs).  For segments with insufficient data, additional sampling will likely be 

required. Since limited source information and data are available in each impaired segment, a 
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simple scheme was used to prioritize segments based on pathogen indicator concentrations. 

High priority was assigned to those segments where concentrations (end of pipe or ambient) 

were equal to or greater than 10,000 cfu /100 ml. Medium priority was assigned to segments 

where concentrations ranged from 1,000 to 9,999 CFU/100 ml. Low priority was assigned to 

segments where concentrations were observed less than 1,000 cfu/100 ml. MassDEP believes 

the higher concentrations are indicative of the potential presence or raw sewage and therefore 

they pose a greater risk to the public. It should be noted that in all cases, waters exceeding the 

water quality standards identified in Table ES- 2 are considered impaired.  

 

Also, prioritization is adjusted upward based on proximity of waters, within the segment, to sensitive 

areas such as Outstanding Resource Waters (ORWôs), or designated uses that require higher water 

quality standards than Class SB, such as Class SA, public swimming areas, or shellfish areas. Best 

professional judgment was used in determining this upward adjustment. Generally speaking, waters 

that were determined to be lower priority based on the numeric range identified above were elevated 

up one level of priority if that segment was adjacent to or immediately upstream of a sensitive use. 

An asterisk * in the priority column of the specific segment would indicate this situation. In many 

cases the DMF sampling results that were used to develop Table ES-1 donôt differentiate whether 

the sampling was conducted during wet or dry weather. For these data sets Table ES-1 does not 

distinguish priority between wet and dry weather events. 

 

Table ES-1. Prioritized List of Pathogen- Impaired Segments  

Segment  

ID 

Segment Name  Size 

(Sq. 

mi. ) 

Segment Description  Priority  

ñDryò 

Priority  

ñWetò 

MA96-01 Barnstable 

Harbor 

3.3 From the mouths of Scorton and 

Spring Creeks east to an imaginary 

line drawn from Beach Point to the 

western edge of Mill Creek 

estuary, Barnstable.  

High* 

Class SA, 

Shellfishing, 

ORW, Public 

Swimming 

High* 

Class SA, 

ORW, 

Shellfishing 

Public 

Swimming 

MA96-02 Bumps River 0.07 From the outlet of a pond at 

Bumps River Rd. through Scudder 

Bay to South Main St. bridge 

(confluence with Centerville River), 

Barnstable. 

Medium* 

Class SA 

Medium* 

Class SA 

MA96-04 Centerville 

River 

0.25 From headwaters in wetland west 

of Strawberry Hill Rd. to 

confluence with Centerville Harbor, 

including East Bay, Barnstable. 

Medium*, 

Class SA 

Shellfishing 

Water, Public 

Swimming 

High*, Class 

SA 

Shellfishing 

Water, 

Public 

Swimming 

MA96-05 Hyannis Harbor 0.68 The waters from the shoreline to 

an imaginary line drawn from the 

Medium*, 

SA, 

Medium*, 

SA, 
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Segment  

ID 

Segment Name  Size 

(Sq. 

mi. ) 

Segment Description  Priority  

ñDryò 

Priority  

ñWetò 

light at the end of Hyannis 

breakwater to the point west of 

Dunbars Point, Barnstable. 

Shellfishing 

Water, Public 

Swimming 

Shellfishing, 

 Public 

Swimming 

MA96-06 Maraspin Creek 0.03 From headwaters just south of Rte. 

6A to confluence with Barnstable 

Harbor at Blish Point, Barnstable. 

Insufficient 

Data, Class 

SA, 

Shellfishing 

Insufficient 

Data, Class 

SA, 

Shellfishing 

MA96-08 Shoestring Bay 0.31 Quinaquisset Ave. to Ryefield 

Point, Barnstable/Mashpee. 

Medium*, 

SA, Public 

Swimming, 

Shellfishing 

Medium*, 

SA, Public 

Swimming,  

Shellfishing 

MA96-09 Quivett Creek 0.03 Outlet of unnamed pond just south 

of Rte. 6A to the mouth at Cape 

Cod Bay, Brewster/Dennis. 

Medium*, 

(insufficient 

data) SA, 

Public 

Swimming,   

Shellfishing 

Medium*, 

(insufficient  

data) SA, 

Public 

Swimming  

Shellfishing 

MA96-11 Stage Harbor 0.58 The waters including Mitchell R. 

from Mill Pond to Sears Point and 

Harding Beach Point, Chatham. 

Medium*, 

SA, 

Shellfishing 

High*, SA, 

Shellfishing 

MA96-12 Bass River 0.67 Rte. 6 to mouth at Nantucket 

Sound, Dennis/Yarmouth. 

Medium*, 

SA, Public 

Swimming 

Shellfishing 

High*, SA 

Public 

Swimming  

Shellfishing 

MA96-13 Sesuit Creek 0.06 From Rte. 6A to mouth at Cape 

Cod Bay, Dennis. 

Medium*, 

SA, Public 

Swimming, 

Shellfishing 

High*, SA 

Public 

Swimming, 

Shellfishing 

MA96-14 Swan Pond 

River 

0.04 Outlet of Swan Pond to confluence 

with Nantucket Sound, Dennis. 

Medium*, 

SA,  

Shellfishing 

Medium*, 

SA,  

Shellfishing 

MA96-15 Boat Meadow 

River 

0.04 Headwaters east of old Railway 

Grade to mouth at Cape Cod Bay, 

Eastham. 

Medium*, 

SA,  

Shellfishing 

Medium*, 

SA,  

Shellfishing 

 

MA96-16 Rock Harbor 

Creek 

0.02 Outlet Cedar Pond to mouth at 

Cape Cod Bay, Eastham/Orleans. 

Medium*, 

ORW, SA 

Public 

Swimming 

Shellfishing 

Medium*, 

ORW,SA 

Public 

Swimming 

Shellfishing 
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Segment  

ID 

Segment Name  Size 

(Sq. 

mi. ) 

Segment Description  Priority  

ñDryò 

Priority  

ñWetò 

MA96-17 Falmouth Inner 

Harbor 

0.05 Waters included north of Inner 

Falmouth Harbor Light, Falmouth. 

(insufficient 

data) SB, 

Public 

Swimming 

Shellfishing  

(insufficient  

data) SB, 

Public 

Swimming  

Shellfishing 

MA96-18 Great Harbor 0.31 The waters north of an imaginary 

line drawn southeast from Devils 

Foot to Juniper Point, Falmouth. 

Medium*, 

SA,  

Shellfishing 

Medium*, 

SA,  

Shellfishing 

MA96-19 Little Harbor 0.07 The waters north of an imaginary 

line drawn from Juniper Point east 

to Nobska beach, Falmouth. 

Medium*, 

SA, Public 

Swimming, 

Shellfishing 

Medium*, 

SA, Public 

Swimming,  

Shellfishing 

MA96-20 Quashnet River 0.07 Just south of Rte. 28 to mouth at 

Waquoit Bay, Falmouth (also 

known as Moonakis R.). 

Medium*, 

SA,  

Shellfishing 

Medium*, 

SA,  

Shellfishing 

MA96-21 Waquoit Bay 1.4 From mouths of Seapit R., 

Quashnet R., Little R., and Great 

R. to confluence with Vineyard 

Sound, Falmouth. 

Low*, SA, 

Shellfishing 

Approved 

Low*, SA, 

Shellfishing 

Approved 

MA96-22 Herring River 0.07 Outlet of Reservoir northwest of 

Bells Neck Rd. to mouth at 

Nantucket Sound, Harwich. 

Medium*, 

SA, Public 

Swimming  

Shellfishing 

Medium*, 

SA, Public 

Swimming,  

Shellfishing 

MA96-23 Saquatucket 

Harbor 

0.02 South of Rte. 28 to confluence with 

Nantucket Sound, Harwich. 

Medium*, 

SA, Public  

Swimming,  

Shellfishing 

Medium*, 

SA, Public 

Swimming,  

Shellfishing 

MA96-24 Mashpee River 0.09 Quinaquisset Ave. to mouth at 

Popponesset Bay, Mashpee. 

Medium*, 

SA, Public 

Swimming,  

Shellfishing 

Medium*, 

SA, Public 

Swimming, 

Shellfishing 

MA96-26 Little 

Namskaket 

Creek 

0.01 Source to mouth at Cape Cod Bay. Medium*, 

SA, Public 

Swimming, 

Shellfishing 

Medium*, 

SA, Public 

Swimming,  

Shellfishing 

MA96-27 Namskaket 

Creek 

0.02 From outlet of unnamed pond 

north of Rte. 6A in Orleans to 

mouth at Cape Cod Bay, 

Brewster/Orleans. 

Medium*, 

SA, Public 

Swimming,  

Shellfishing 

Medium*, 

SA, Public 

Swimming,  

Shellfishing 

MA96-29 Provincetown 

Harbor 

4.3 The waters northwest of an 

imaginary line drawn from the tip of 

Medium*, 

SA, Public 

High*, SA, 

Public 
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Segment  

ID 

Segment Name  Size 

(Sq. 

mi. ) 

Segment Description  Priority  

ñDryò 

Priority  

ñWetò 

Long Point to Beach Point Beach, 

Provincetown. 

Swimming,  

Shellfishing 

Swimming,  

Shellfishing 

MA96-30 Scorton Creek 0.07 Jones Lane to mouth at Cape Cod 

Bay, Sandwich. 

Medium*, 

SA, Public 

Swimming, 

Shellfishing  

Medium*, 

SA, Public 

Swimming,  

Shellfishing 

MA96-31 Pamet River 0.14 Rte. 6 to mouth at Cape Cod Bay 

(Including Pamet Harbor), Truro. 

Medium*, 

SA, Public 

Swimming,  

Shellfishing 

Medium*, 

SA, Public 

Swimming,  

Shellfishing 

MA96-32 Duck Creek 0.15 From Cannon Hill to Shirttail Point, 

Wellfleet. 

Low*, SA, 

Public 

Swimming, 

Shellfishing 

Medium*, 

SA, Public 

Swimming, 

Shellfishing 

MA96-33 Herring River 0.39 Griffin Island to Wellfleet Harbor, 

Wellfleet. 

Medium*, 

ORW, SA, 

Shellfishing 

High*, 

ORW,SA, 

Shellfishing 

MA96-34 Wellfleet Harbor 8.5 The waters north of an imaginary 

line drawn west from Jersey Point 

to Sunken Meadow, excluding the 

estuaries of Herring River, Duck 

Creek, and Blackfish Creek, 

Wellfleet. 

Medium*, 

SA, 

Shellfishing 

 

Medium*, 

SA, 

Shellfishing 

 

MA96-35 Chase Garden 

Creek 

0.16 Source west of Rte. 6A, Dennis to 

mouth at Cape Cod Bay, 

Dennis/Yarmouth. 

Medium*, 

SA, Public 

Swimming, 

Shellfishing 

Medium*, 

SA, Public 

Swimming, 

Shellfishing 

MA96-36 Lewis Bay 1.8 Includes Pine Island Creek and 

Uncle Roberts Cove to confluence 

with Nantucket Sound, Yarmouth. 

Medium*, 

SA, Public 

Swimming, 

Shellfishing 

Medium*, 

SA, Public 

Swimming, 

Shellfishing 

MA96-37 Mill Creek 0.05 From Keveny/Mill Lane north to 

confluence with Cape Cod Bay 

Barnstable/Yarmouth. 

Insufficient 

Data, SA 

Shellfishing 

Insufficient 

Data, SA 

Shellfishing 

MA96-38 Parkers River 0.04 Outlet Seine Pond to mouth at 

Nantucket Sound, Yarmouth. 

Medium*, 

SA, Public 

Swimming, 

Shellfishing 

Medium*, 

SA, Public 

Swimming, 

Shellfishing 

MA96-39 Popponesset 

Creek 

0.04  All waters west of Popponesset 

Island (from Popponesset Island 

Road bridge at the north to a line 

Low*, SA, 

Shellfishing 

 

Medium*, 

SA, 

Shellfishing 
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Segment  

ID 

Segment Name  Size 

(Sq. 

mi. ) 

Segment Description  Priority  

ñDryò 

Priority  

ñWetò 

extended from the southeastern 

most point of the island southerly 

to Popponesset Beach), Mashpee. 

 

MA96-41 Mill Creek  

0.03 

Outlet of Taylors Pond to 

confluence with Cockle Cove, 

Chatham. 

Low*, SA, 

Shellfishing 

 

 

Medium*, 

SA, 

Shellfishing 

 

MA96-42 Taylors Pond 0.02 Chatham Insufficient 

Data, SA, 

Shellfishing 

Insufficient 

Data, SA, 

Shellfishing 

MA96-43 Harding Beach 

Pond 

 

0.07 

Locally known as Sulfur Springs 

(northeast of Bucks Creek), 

Chatham. 

Insuffficient  

Data, SA, 

Shellfishing 

Insufficient  

Data, SA, 

Shellfishing 

MA96-44 Bucks Creek  

0.02 

Outlet from Harding Beach Pond 

(locally known as Sulfur Springs) to 

confluence with Cockle Cove, 

Chatham. 

Medium*, 

SA, 

Shellfishing 

Medium*, 

SA, 

Shellfishing 

MA96-45 Oyster Pond 0.21 Including Stetson Cove, Chatham. Medium*, 

SA, 

Shellfishing 

High*, SA, 

Shellfishing 

MA96-46 Oyster Pond 

River 

0.14 Outlet of Oyster Pond to 

confluence with Stage Harbor, 

Chatham. 

Low*, SA, 

Shellfishing 

Low*, SA 

Shellfishing 

 

MA96-50 Ryders Cove 0.17 Chatham Low*, ORW, 

ACEC, SA 

Shellfishing. 

Low*, ORW, 

ACEC,SA 

Shellfishing. 

MA96-53 Perch Pond 0.03 Connects to northwest end of 

Great Pond, west of Keechipam 

Way, Falmouth. 

Insufficient 

Data, SA, 

Shellfishing 

Insufficient 

Data, SA, 

Shellfishing 

MA96-54 Great Pond 0.40 From inlet of Coonamessett River 

to Vineyard Sound (excluding 

Perch Pond), Falmouth 

Low*, SA,  

Public 

Swimming,  

Shellfishing 

Medium*, 

SA, Public 

Swimming, 

Shellfishing 

MA96-55 Green Pond 0.21 East of Acapesket Road, outlet to 

Vineyard Sound, Falmouth. 

Medium*, 

SA, Public 

Swimming, 

Shellfishing 

Medium*, 

SA, Public 

Swimming, 

Shellfishing 

MA96-57 Bournes Pond 0.24 West of Central Avenue, to 

Vineyard Sound, Falmouth. 

Low*, SA, 

Shellfishing 

Medium* 

Data, SA, 

Shellfishing 
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Segment  

ID 

Segment Name  Size 

(Sq. 

mi. ) 

Segment Description  Priority  

ñDryò 

Priority  

ñWetò 

MA96-58 Hamblin Pond 0.19 From inlet of Red Brook to outlet of 

Little River and inlet/outlet of 

Waquoit Bay west of Meadow 

Neck Road, Falmouth/Mashpee. 

Medium*, 

SA, Public 

Swimming  

Shellfishing 

Medium*, 

SA, Public 

Swimming 

Shellfishing 

MA96-61 Little River 0.03 From outlet of Hamblin Pond to the 

Great River, Mashpee. 

Medium*, 

ORW, SA, 

Shellfishing 

Medium*, 

ORW,SA 

Shellfishing 

MA96-62 Oyster Pond 0.10 East of Fells Road, Falmouth. Insufficient 

Data, SA, 

Shellfishing 

Insufficient 

Data, SA, 

Shellfishing 

MA96-68 Town Cove 0.80 Entire Cove to Nauset harbor, 

including Rachael Cove and 

Woods Cove, Orleans/ Eastham. 

Insufficient 

Data, SA, 

Shellfishing 

Insufficient 

Data, SA, 

Shellfishing 

 

The MassDEP, beginning with the 2004 Integrated List of Impaired Waters, determined that 14 

segments on the Western end of the Cape in Falmouth and Bourne most appropriately fit within 

the Buzzards Bay Watershed, as drainage from these segments went into Buzzards Bay. These 

segments include: MA95-14, Cape Cod Canal; MA95-48 Eel Pond; MA95-47 Back River; MA95-

15 Phinneys Harbor; MA95-16 Pocasset River; MA95-17 Pocasset Harbor; MA95-18 Red Brook 

Harbor; MA95-21 Herring Brook; MA95-46 Harbor Head; MA95-20 Wild Harbor; MA95-22 West 

Falmouth Harbor; MA95-23 Great Sippewisset Creek; MA95-24 Little Sippewisset Marsh; 

MA95-25 Quissett Harbor. These segments are covered in the Buzzards Bay Bacteria TMDL 

Report (Mass DEP 2009). Five other segments are covered in the Three Bays TMDL Report (Mass 

DEP 2009a). These Segments include: MA96-63 Cotuit Bay, MA96-64 Seapuit River, MA96-65 

West Bay, MA96-66 North Bay and MA96-07 Prince Cove. 

 

TMDL Overview 

The Massachusetts Department of Environmental Protection (MassDEP) is responsible for 

monitoring the waters of the Commonwealth, identifying those waters that are impaired, and 

developing a plan to bring them back into compliance with the Massachusetts Water Quality 

Standards (WQS). The Massachusetts year 2008 Integrated List of Waters contains a list of 

impairments, Category 5 waters ñWaters requiring a TMDL (formerly known as the ñ303d listò) which 

identifies impaired lakes, coastal waters and specific segments of rivers and streams and the 

reason(s) for impairment.  

 

Once a water body is identified as impaired, the MassDEP is required by the Federal Clean Water 

Act (CWA) to develop a ñpollution budgetò designed to restore the health of the impaired body of 

water. The process of developing this budget, generally referred to as a Total Maximum Daily Load 

(TMDL), includes identifying the source(s) of the pollutant from direct discharges (point sources) and 
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indirect discharges (non-point sources), determining the maximum amount of the pollutant that can 

be discharged to a specific water body to meet water quality standards, and assigning pollutant load 

allocations to the sources.  A plan to implement the necessary pollutant reductions is essential to the 

ultimate achievement of meeting the water quality standards. 

 

Pathogen TMDL:  This report represents a TMDL for pathogen indicators (e.g. fecal coliform, E. coli, 

and enterococcus bacteria) in the Cape Cod Bay Watershed, except Muddy Creek (MA96-51) and 

Frost Fish Creek (MA96-49) as TMDLs were prepared previously for these segments in 2004 and 

approved in 2005. Certain bacteria, such as coliform, E. coli, and enterococcus bacteria, are 

indicators of contamination from sewage and/or the feces of warm-blooded wildlife (mammals and 

birds). Such contamination may pose a risk to human health. Therefore, in order to prevent further 

degradation in water quality and to ensure that waterbodies within the watershed meet state water 

quality standards, the TMDL establishes indicator bacteria limits and outlines corrective actions to 

achieve that goal.  

 

Sources of indicator bacteria in the Cape Cod watershed are believed to be primarily from boat 

wastes; failing septic systems; pets, wildlife, and birds; and stormwater. Note that bacteria from 

wildlife would be considered a natural condition unless some form of human inducement, such as 

feeding, is causing congregation of wild birds or animals.   A discussion of pathogen related control 

measures and best management practices are provided in the companion document: ñMitigation 

Measures to Address Pathogen Pollution in Surface Water: A TMDL Implementation Guidance 

Manual for Massachusettsò. 

 

This TMDL applies to the 49 pathogen impaired segments of the Cape Cod watershed that are 

currently listed on the CWA § 303(d) list of impaired waters. MassDEP recommends that the 

information contained in this TMDL guide management activities for all other waters throughout the 

watershed to help maintain and protect existing water quality. For these non-impaired waters, 

Massachusetts is proposing ñpollution prevention TMDLsò consistent with CWA Ä 303(d)(3). 

 

The analyses conducted for the pathogen impaired segments in this TMDL would apply to the non-

impaired segments, since the sources and their characteristics are equivalent. The concentration 

waste load and/or load allocation for each source and designated use would be the same as 

specified in this TMDL.  Therefore, the pollution prevention TMDLs would have identical waste load 

and load allocations based on the sources present and the designated use of the water body 

segment (see Table ES-2 and Table 7-1). 

 

This Cape Cod watershed TMDL may, in appropriate circumstances, also apply to segments that are 

listed for pathogen impairment in future Massachusetts CWA § 303(d) Integrated List of Waters.  For 

such segments, this TMDL may apply if, after listing the waters for pathogen impairment and taking 

into account all relevant comments submitted on the future CWA § 303(d) Integrated List of waters 

the Commonwealth determines with USEPA approval of the CWA § 303(d) list that this TMDL 

should apply to newly listed pathogen impaired segments. 
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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 indicator bacteria load reductions can be estimated 

using typical stormwater bacteria concentrations.  These data indicate that in general two to three 

orders of magnitude (i.e., greater than 90%) reductions in stormwater fecal coliform loading will be 

necessary, especially in developed areas.  

 

TMDL goals for each type of bacteria source are provided in Table ES-2.  Municipalities are the 

primary responsible parties for elimination of pathogen sources.  TMDL implementation to achieve 

these goals should be an iterative process by first prioritizing areas based on available data while 

considering their impact to downgradient resources. This information should then be used to identify 

and remove specific sources including the removal of illicit connections (if applicable) contributing to 

wet and dry weather violations. Once illicit connections are removed then priority should be given to 

identifying and implementing best management practices (BMPs) to mitigate stormwater runoff.  

Certain towns in the watershed are classified as Urban Areas by the United States Census Bureau 

and are subject to the Stormwater Phase II Final Rule that requires the development and 

implementation of an illicit discharge detection and elimination plan. 

 

In most cases, authority to regulate non-point source pollution and thus successful implementation of 

this TMDL is limited to local government entities and will require cooperative support from local 

volunteers, watershed associations, and local officials in municipal government. Those activities can 

take the form of expanded education, obtaining and/or providing funding, and possibly local 

enforcement. In some cases, such as subsurface disposal of wastewater from homes, the 

Commonwealth provides the framework, but the administration occurs on the local level. Among 

federal and state funds to help implement this TMDL are, on a competitive basis, the Non-Point 

Source Control (CWA Section 319) Grants, Water Quality (CWA Section 604(b)) Grants, and the 

State Revolving (Loan) Fund Program (SRF). Most financial aid requires some local match as well. 

The programs mentioned are administered through the MassDEP.  Additional funding and resources 

available to assist local officials and community groups can be referenced within the Massachusetts 

Non-point Source Management Plan-Volume I Strategic Summary (2000) ñSection VII Funding / 

Community Resourcesò. This document is available on the MassDEPôs website at: 

www.mass.gov/dep/water/resources/nonpoint.htm. 
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Table ES-2.  Sources and Expectations for Limiting Bacterial Contamination in the Cape Cod 
Watershed.   

Surface Water 

Classification Pathogen Source 

Waste Load Allocation 

Indicator Bacteria 

(CFU/100 mL)
1
 

Load Allocation 

Indicator Bacteria 

 (CFU/100 mL)
1
 

A, B, SA, SB 

 

Illicit discharges to storm drains 0  

Leaking sanitary sewer lines 0 Not Applicable 

Failing septic systems Not Applicable 0 

A  

(Water supply 

Intakes in 

unfiltered public 

water supplies) 

Any regulated discharge 
7,9

- 

including stormwater runoff
4
 

subject to Phase I or II NPDES 

permits 

 

 

Either;   

a) fecal coliform <=20 fecal 

coliform organisms per 100 

ml
2
  

or 

b) total coliform <= 100 organisms 

per 100 ml
3;
 where both are 

measured, only fecal must 

be met 

 

Not Applicable 

 

Nonpoint source stormwater 

runoff
4
 

Not Applicable 

 

Either;  

a) fecal coliform <=20 fecal coliform 

organisms per 100 ml
2
,  

or 

b) total coliform <= 100 organisms 

per 100 ml
3;
 where both are 

measured, only fecal must be met 

A  

(Includes filtered 

water supply)  

 

&  

B  

  

 

Any regulated discharge- 

including stormwater runoff
4
 

subject to Phase I or II NPDES 

permits, NPDES wastewater 

treatment plant discharges 
7,9

, 

and combined sewer overflows
6
. 

 

Either;  

 

a) E. coli  <=geometric mean
5
 126 

colonies per 100 ml; single 

sample <=235 colonies per 100 

ml;  

or 

b)    Enterococci geometric mean
5
 

<= 33 colonies per 100 ml and 

single sample  <= 61 colonies 

per 100 ml 

Not Applicable 

Nonpoint source stormwater 

runoff
4
 

 

Not Applicable 

Either  

a) E. coli <=geometric mean
5
 

126 colonies per 100 ml; 

single sample <=235 

colonies per 100 ml;  

or 

b) Enterococci geometric 

mean
5
<= 33 colonies per 100 

ml and single sample  <= 61 

colonies per 100 ml 
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Surface Water 

Classification Pathogen Source 

Waste Load Allocation 

Indicator Bacteria 

(CFU/100 mL)
1
 

Load Allocation 

Indicator Bacteria 

 (CFU/100 mL)
1
 

SA 

(Designated for 

shellfishing)  

 

Any regulated discharge - 

including stormwater runoff
4
 

subject to Phase I or II NPDES 

permits, NPDES wastewater 

treatment plant discharges
7,9

, 

and combined sewer overflows
6
. 

 

Fecal Coliform <= geometric mean, 

MPN, of 14 organisms per 100 ml nor 

shall 10% of the samples be >=28 

organisms per 100 ml 

Not Applicable 

Nonpoint Source Stormwater 

Runoff
4
 

Not Applicable 

Fecal Coliform <= geometric mean, 

MPN, of 14 organisms per 100 ml nor 

shall 10% of the samples be >=28 

organisms per 100 ml 

SA & SB 

(Beaches
8
 and 

non-designated 

shellfish areas) 

 

Any regulated discharge - 

including stormwater runoff
4
 

subject to Phase I or II NPDES 

permits, NPDES wastewater 

treatment plant discharges
7,9

, 

and combined sewer overflows
6
. 

Enterococci  - geometric mean
5
 <= 35 

colonies per 100 ml and single 

sample  <= 104 colonies per 100 ml 
Not Applicable 

Nonpoint Source Stormwater 

Runoff
4
 

Not Applicable 

Enterococci  -geometric mean
5
 <= 35 

colonies per 100 ml and single 

sample  <= 104 colonies per 100 ml 

SB  

(Designated for 

shellfishing 

w/depuration) 

Any regulated discharge - 

including stormwater runoff
4
 

subject to Phase I or II NPDES 

permits, NPDES wastewater 

treatment plant discharges
7,9

, 

and combined sewer overflows
6
. 

Fecal Coliform  <= median or 

geometric mean, MPN, of 88 

organisms per 100 ml nor shall 

10% of the samples be >=260 

organisms per 100 ml 

Not Applicable 

Nonpoint Source Stormwater 

Runoff
4
 

Not Applicable 

Fecal Coliform  <= median or 

geometric mean, MPN, of 88 

organisms per 100 ml nor shall 

10% of the samples be >=260 

organisms per 100 ml 

 

 

1
 Waste Load Allocation (WLA) and Load Allocation (LA) refer to fecal coliform densities unless specified in table. 

2
  In all samples taken during any 6 month period 

3 
 In 90% of the samples taken in any six month period; 

4 
The expectation for WLAs and LAs for stormwater discharges is that they will be achieved through the 

implementation of BMPs and other controls. 
5 

 Geometric mean of the 5 most recent samples is used at bathing beaches. For all other waters and during the non-

bathing season the geometric mean of all samples taken within the most recent six months, typically based on a 

minimum of five samples.  
6
 Or other applicable water quality standards for CSOôs 



 

 xviii 

7 
Or shall be consistent with the Waste Water Treatment Plant (WWTP) National Pollutant Discharge Elimination 

System (NPDES) permit.   

8
 Massachusetts Department of Public Health regulations (105 CMR Section 445) 

9
 Seasonal disinfection may be allowed by the Department on a case-by-case basis. 

 

Note:  this table represents waste load and load allocations based on water quality standards current as of the 

publication date of these TMDLs. If the pathogen criteria change in the future, MassDEP intends to revise the TMDL 

by addendum to reflect the revised criteria.  
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1.0 Introduction 

Section 303(d) of the Federal Clean Water Act (CWA) and Environmental Protection Agencies 

(EPA's) Water Quality Planning and Management Regulations (40 CFR Part 130) require states to 

place waterbodies that do not meet established water quality standards on a list of impaired 

waterbodies (commonly referred to as the ñ303d Listò) and to develop Total Maximum Daily Loads 

(TMDLs) for listed waters and the pollutant(s) contributing to the impairment.  In Massachusetts, 

impaired waterbodies are included in Category 5 of the ñMassachusetts Year 2008 Integrated List of 

Water: Part 2- Final Listing of Individual Categories of Watersò (2008 List; MassDEP 2008a).  Figure 

1-1 provides a map of the Cape Cod watershed with pathogen impaired segments indicated. As 

shown in Figure 1-1, much of the Cape Cod waterbodies are listed as a Category 5 ñimpaired or 

threatened for one or more uses and requiring a TMDLò due to excessive indicator bacteria 

concentrations. 

 

TMDLs are to be developed for water bodies that are not meeting designated uses under 

technology-based controls only. TMDLs determine the amount of a pollutant that a waterbody can 

safely assimilate without violating water quality standards. The TMDL process establishes the 

maximum allowable loading of pollutants or other quantifiable parameters for a water body based on 

the relationship between pollutant sources and instream conditions. The TMDL process is designed 

to assist states and watershed stakeholders in the implementation of water quality-based controls 

specifically targeted to identified sources of pollution in order to restore and maintain the quality of 

their water resources (USEPA 1999).  TMDLs allow watershed stewards to establish measurable 

water quality goals based on the difference between site-specific instream conditions and state 

water quality standards.   

 

A major goal of this TMDL is to achieve meaningful environmental results with regard to the 

designated uses of the Cape Cod waterbodies. These include water supply, shellfish harvesting, 

fishing, boating, and swimming.  This TMDL establishes the necessary pollutant load to achieve 

designated uses and water quality standards and the companion document entitled; ñMitigation 

Measures to Address Pathogen Pollution in Surface Water: A TMDL Implementation Guidance 

Manual for Massachusettsò (ENSR 2005) provides guidance for the implementation of this TMDL. 

 

Historically, water and sediment quality studies have focused on the control of point sources of 

pollutants (i.e., discharges from pipes and other structural conveyances) that discharge directly into 

well-defined hydrologic resources, such as lakes, ponds, or river segments. While this localized 

approach may be appropriate under certain situations, it typically fails to characterize the more 

subtle and chronic sources of pollutants that are widely scattered throughout a broad geographic 

region such as a watershed (e.g., roadway runoff, failing septic systems in high groundwater, areas 

of concentrated wildfowl use, boat discharges, fertilizers, pesticides, pet waste, and certain 

agricultural sources). These so called nonpoint sources of pollution often contribute significantly to 

the decline of water quality through their cumulative impacts. A watershed-level approach that uses 

the surface drainage area as the basic study unit enables managers to gain a more complete 

understanding of the potential pollutant sources impacting a waterbody and increases the precision 

of identifying local  
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Figure 1-1.  Cape Cod Watershed and Pathogen Impaired Segments 
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problem areas or ñhot spotsò which may detrimentally affect water and sediment quality. It is within 

this watershed-level framework that the Massachusetts Department of Environmental Protection 

(MassDEP) commissioned the development of watershed based TMDLs. 

1.1. Pathogens and Indicator Bacteria   

The Cape Cod pathogen TMDL is designed to support reduction of waterborne disease-causing 

organisms, known as pathogens, to reduce public health risk.  Waterborne pathogens enter surface 

waters from a variety of sources including sewage and the feces of warm-blooded wildlife.  These 

pathogens can pose a risk to human health due to gastrointestinal illness through exposure via 

ingestion and contact with recreational waters, ingestion of drinking water, and consumption of filter-

feeding shellfish.   

 

Waterborne pathogens include a broad range of bacteria and viruses that are difficult to identify and 

isolate.  Thus, specific nonpathogenic bacteria have been identified that are typically associated with 

harmful pathogens in fecal contamination.  These associated nonpathogenic bacteria are used as 

indicator bacteria as they are easier to identify and measure in the environment.  High densities of 

indicator bacteria increase the likelihood of the presence of pathogenic organisms.   

 

Selection of indicator bacteria is difficult as new technologies challenge current methods of detection 

and the strength of correlation of indicator bacteria and human illness.  Currently, coliform and fecal 

streptococci bacteria are commonly used as indicators of potential pathogens (i.e., indicator 

bacteria).  Coliform bacteria include total coliforms, fecal coliform and Escherichia coli (E. coli).  

Fecal coliform (a subset of total coliform) and E. coli (a subset of fecal coliform) bacteria are present 

in the intestinal tracts of warm blooded animals.  Presence of coliform bacteria in water indicates 

fecal contamination and the possible presence of pathogens.  Fecal streptococci bacteria are also 

used as indicator bacteria, specifically enterococci a subgroup of fecal streptococci.  These bacteria 

also live in the intestinal tract of animals, but their presence is a better predictor of human 

gastrointestinal illness than fecal coliform since the die-off rate of enterococci is much lower (i.e., 

enterococci bacteria remain in the environment longer) (USEPA 2001).  The relationship of indicator 

organisms is provided in Figure 1-2.  The EPA, in the ñAmbient Water Quality Criteria for Bacteria ï 

1986ò document, recommends the use of E. coli or enterococci as potential pathogen indicators in 

fresh water and enterococci in marine waters (USEPA 1986). 

 

Massachusetts now uses E. coli and enterococci as indicator organisms of potential harmful 

pathogens in fresh water. The water quality standards (WQS) that apply for fresh water were revised 

in late 2006 and E. coli has replaced fecal coliform as the indicator organism for pathogens 

(MassDEP 2007).View the WQS at http://www.mass.gov/dep/service/regulations/314cmr04.pdf. 

Fecal coliform are still used by Massachusetts Division of Marine Fisheries (DMF) in their 

classification of shellfish growing areas. Enterococci or E. coli  are used as the indicator organism for 

freshwater beaches and for marine beaches. Enterococci are used, as required by the Federal 

Beaches Environmental Assessment and Coastal Act of 2000 (Beach Act), an amendment to the 

CWA. 

http://www.mass.gov/dep/service/regulations/314cmr04.pdf


 

 4 

Figure 1-2.  Relationships Among Indicator Organisms (USEPA 2001). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Cape Cod watershed pathogen TMDLs have been developed using fecal coliform as an 

indicator bacterium for shellfish areas and enterococci for bathing in marine waters and generally E. 

coli for fresh waters (even though much of the much of the data reported in this TMDL is Fecal 

Coliform).  Any future changes in the Massachusetts pathogen water quality standard will apply to 

this TMDL at the time of the standard change. Massachusetts believes that the magnitude of 

indicator bacteria loading reductions outlined in this TMDL will be both necessary and sufficient to 

attain present WQS and any future modifications to the WQS for pathogens. 

1.2. Comprehensive Watershed-based Approach to TMDL 

Development  

Consistent with Section 303(d) of the CWA, the MassDEP has chosen to complete pathogen TMDLs 

for all waterbodies in the Cape Cod watershed at this time, regardless of current impairment status 

(i.e., for all waterbody categories in the 2008 Integrated List).  MassDEP believes a comprehensive 

management approach carried out by all watershed communities is needed to address the 

ubiquitous nature of pathogen sources present in the Cape Cod watershed.  Watershed-wide 

implementation is needed to meet WQS and restore designated uses in impaired segments while 

providing protection of desirable water quality in waters that are not currently impaired or not 

assessed. 
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As discussed below, this TMDL applies to the 49 pathogen impaired segments of the Cape Cod 

watershed that are currently listed on the CWA § 303(d) list of impaired waters and determined to be 

pathogen impaired in the ñCape Cod Water Quality Assessment Reportò (MassDEP CCWQA; 

MassDEP 2002a) (see Figure 1, Table 4-3).  MassDEP recommends however, that the information 

contained in this TMDL guide management activities for all other waters throughout the watershed to 

help maintain and protect existing water quality.  For these non-impaired waters, Massachusetts is 

proposing ñpollution prevention TMDLsò consistent with CWA Ä 303(d)(3)
1
. 

 

The analyses conducted for the pathogen impaired segments in this TMDL would apply to the non-

impaired segments, since the sources and their characteristics are equivalent. The waste load 

and/or load allocation for each source and designated use would be the same as specified herein.  

Therefore, the pollution prevention TMDLs would have identical waste load and load allocations 

based on the sources present and the designated use of the water body segment (see Table ES-1 

and Table 6-1). 

 

This Cape Cod watershed TMDL may, in appropriate circumstances, also apply to segments that are 

listed for pathogen impairment in subsequent Massachusetts CWA § 303(d) Integrated List of 

Waters.  For such segments, this TMDL may apply if, after listing the waters for pathogen 

impairment and taking into account all relevant comments submitted on the CWA § 303(d) list, the 

Commonwealth determines with EPA approval of the CWA § 303(d) list that this TMDL should apply 

to future pathogen impaired segments.   

 

There are 113 waterbody segments assessed by the MassDEP in the Cape Cod Watershed 

(MassGIS 2005).  These segments consist of 67 estuaries, 55 of which are pathogen impaired and 

appear as such on the official list of impaired waters. Pathogen TMDLs have been previously 

prepared and approved for two of these segments ï Muddy Creek and Frost Fish Creek.  One of the 

46 lake segments assessed is pathogen impaired, and the single fresh water river segment 

assessed (Herring River) is not pathogen impaired (Figure 1-1). Therefore, this report covers 49 

pathogen impaired estuary segments. A special note is made here that starting with the 2004 303(d) 

integrated List of Impaired Waters, there are 14 segments in Bourne and Falmouth (formally listed 

as part of the Cape Cod Watershed) moved to the Buzzards Bay Watershed). Pathogen impairment 

has been documented by the MassDEP in previous reports, including the ñBuzzards Bay Watershed 

2000 Water Quality Assessment Report (BBWQA)ò (MassDEP BBWQA; MassDEP 2003b) and the 

ñCape Cod Water Quality Assessment Report (CCWQA)ò (MassDEP CCWQA; MassDEP 2002a), 

resulting in the impairment determination.  In this TMDL document, an overview of pathogen 

impairment is provided to illustrate the nature and extent of the pathogen impairment problem.  

Additional data, not collected by the MassDEP or used to determine impairment status, are also 

                                                   
1
 CWA Section 303(d)3: For the specific purpose of developing information, each State shall identify all waters within 

its boundaries which it has not identified under paragraph (1)(A) and (1)(B) of this subsection and estimate for such 

waters the total maximum daily load with seasonal variations and margins of safety, for those pollutants which the 

Administrator identifies under section 304(a)(2) as suitable for such calculation and for thermal discharges, at a level 

that would assure protection and propagation of a balanced indigenous population of fish, shellfish and wildlife. 
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provided in this TMDL to illustrate the pathogen problem on the Cape.  Since pathogen impairment 

has been previously established, only a summary is provided herein. 

 

The watershed based approach applied to complete the Cape Cod watershed pathogen TMDL is 

straightforward. The approach is focused on identification of sources, source reduction, and 

stepwise implementation of appropriate management plans. Once identified, sources are required to 

meet applicable WQS for indicator bacteria or be eliminated. This approach does not include water 

quality analysis or other approaches designed to link ambient concentrations with source loadings.  

For pathogens and indicator bacteria, water quality analyses are generally resource intensive and 

provide results with large degrees of uncertainty.  Rather, this approach focuses on sources and 

required load reductions, proceeding efficiently toward water quality restoration activities.   

 

The stepwise implementation strategy for reducing indicator bacteria is an iterative process where 

data are gathered on an ongoing basis, sources are identified and eliminated if possible, and control 

measures including Best Management Practices (BMPs) are implemented, assessed and modified 

as needed.  Measures to abate probable sources of waterborne pathogens include everything from 

public education, to improved stormwater management, to reducing the influence from inadequate 

and/or failing sanitary sewer infrastructure. 

 

MassDEP believes that segments ranked as high priority in Table 6-1 are indicative of the potential 

presence of raw sewage and therefore they pose a greater risk to the public. Elevated dry weather 

bacteria concentrations could be the result of illicit sewer connections or failing septic systems.  As a 

result, the first priority should be given to bacteria source tracking activities in those segments where 

sampling activities show elevated levels of bacteria during dry weather. Identification and 

remediation of dry weather bacteria sources is usually more straightforward and successful than 

tracking and eliminating wet weather sources.  If illicit bacteria sources are found and eliminated it 

should result in a dramatic reduction of bacteria concentration in the segment in both dry and wet-

weather.  Segments that remain impaired during wet weather should be evaluated for stormwater 

BMP implementation opportunities starting with less costly non-structural practices first (such as 

street sweeping, and/or managerial approach using local regulatory controls with ongoing evaluation 

of the success of those programs. If it is determined that less costly approaches are not sufficient to 

address the issue then appropriate structural BMPs should be identified and implemented where 

necessary. Structural stormwater BMP implementation may require additional study to identify cost 

efficient and effective technology.  

 

1.3. TMDL Report Format 

 

This document contains the following sections: 

 

Á Watershed Description (Section 2) ï provides watershed specific information  

Á Water Quality Standards (Section 3) ï provides a summary of current Massachusetts 

WQS as they relate to indicator bacteria 
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Á Problem Assessment (Section 4) ï provides an overview of indicator bacteria 

measurements collected in the Cape Cod watershed 

Á Identification of Sources (Section 5) ï identifies and discusses potential sources of 

waterborne pathogens within the Cape Cod watershed 

Á Prioritization and Known Sources (Section 6) ïprioritizes impairments (high, medium, 

low) and identifies probable bacteria source locations where the information is available  

Á TMDL Development (Section 7) ï specifies required TMDL development components 

including: 

o Definitions and Equation 

o Load and Waste Load Allocations 

o Margin of Safety 

o Seasonal Variability 

Á Implementation Plan (Section 8) ï describes specific implementation activities designed 

to remove pathogen impairment.  This section and the companion ñMitigation Measures 

to Address Pathogen Pollution in Surface Water: A TMDL Implementation Guidance 

Manual for Massachusettsò document should be used together to support implementing 

management actions.  

Á Monitoring Plan (Section 9) ï describes recommended monitoring activities 

Á Reasonable Assurances (Section 10) ï describes reasonable assurances the TMDL will 

be implemented 

Á Public Participation (Section 11)  ï describes the public participation process, and 

Á References (Section 12) 
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2.0  Watershed Description 

Located in southeastern Massachusetts, the Cape Cod watershed includes all or part of 15 

communities within 410 square miles. The area lacks main rivers and tributaries characteristic of 

other watersheds in Massachusetts.  In fact, the watershed has very few freshwater streams.  The 

watershed does, however, abound with freshwater lakes and ponds (MassDEP 2002a).  The areaôs 

groundwater supply is the watershedôs most important freshwater resource, being the areaôs primary 

source of drinking water (EEA 2004).  The groundwater in the Cape Cod Aquifer makes up roughly 

96% of available water in Cape Cod.  In this watershed, groundwater commonly discharges directly 

to coastal waters and embayments, unlike other watersheds where groundwater more commonly 

discharges to fresh surface water.  The bordering saltwater bodies, which the river segments 

discharge to, are the Atlantic Ocean, Buzzards Bay, Cape Cod Bay, and Nantucket Sound.  Cape 

Cod has 586 miles of coastline.   

 

Forested area makes up the largest percentage of the land use (40%; Table 2-1; Figure 2-1).  

Residential areas make up another quarter of the land use (Figure 2-1).  Impaired segments and 

residential areas are concentrated along the shoreline (Figures 2-1). 

 

The Cape Cod drainage area is home to many rare, threatened or endangered species.  There are 

eight Areas of Critical Environmental Concern (ACEC) within the watershed (EEA 2003).  Four 

towns on Cape Cod are in the "top 10" in Massachusetts for the largest number of state-listed rare 

species records. The Town of Barnstable is one of only five towns in the state with more than 100 

records of rare species (EEA 2003). 

 

Several areas on Cape Cod are considered ñNo Discharge Areasò (NDAs).  NDAs are waterbodies 

in which a state, with EPA approval, has determined to be important ecological or recreational areas 

worthy of special protection against the release of raw or treated sewage in navigable waters.  

Vessels are banned from discharging both raw and treated sewage in a NDA.  NDAs in 

Massachusetts are provided in Figure 2-3 (USEPA 2004a). 

 

Being heavily dependent on summer tourism, the area experiences strong seasonal fluctuations in 

population size (MassDEP 2002a).  Full time year round population is estimated at 250,000, 

whereas peak summer population is as high as 500,000 (EEA 2003). 

 

The waters in the Cape Cod watershed are commonly used for primary and secondary contact 

recreation (swimming and boating), fishing, wildlife viewing, habitat for aquatic life, irrigation, 

agricultural uses, industrial cooling, shellfish harvesting, public water supply, and beachfront.  

Seventy square miles have been designated as a National Park - Cape Cod National Seashore, 

which receives approximately 5 million visitors per year (EEA 2003).  A map illustrating the 

numerous miles of public and semi-public marine beaches is provided in Figure 2-2. 
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Table 2-1. Cape Cod Watershed Land Use as of 1999. 

 

Land Use Category 

% of Total 
Watershed 

Area 

Pasture 0.3 

Urban Open 1.5 

Open Land 7.2 

Cropland 0.4 

Woody Perennial 0.8 

Forest 40.4 

Wetland/Salt Wetland 7.0 

Water Based Recreation 1.0 

Water 4.4 

General Undeveloped Land 63.1 

Spectator Recreation <0.1 

Participation Recreation 2.2 

> 1/2 acre lots Residential 14.9 

1/4 - 1/2 acre lots Residential 11.3 

< 1/4 acre lots Residential 3.0 

Multi-family Residential 0.7 

Mining 0.5 

Commercial 1.8 

Industrial 0.5 

Transportation 1.8 

Waste Disposal 0.3 

General Developed Land 36.9 
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Figure 2-1.  Cape Cod Watershed Land Use as of 1999. 
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Figure 2-2.  Cape Cod Watershed Marine Beach Locations and Pathogen Impaired Segments. 




































































































































































































































