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EXECUTIVE SUMMARY

Introduction

Nonpoint source pollution has become recognized as a primary obstacle to the
achievement of water quality goals in many areas. There are, however, no well-
established institutional or regulatory frameworks to deal with nonpoint sources
of pollution. In response to Section 319 of the 1987 amendments to the Clean
Water Act, and as a first step in developing nonpoint source control strategies
through the preparation of nonpoint source assessment reports and management
plans. One element of the Massachusetts management plan is the development of
nonpoint source control strategies through demonstrations.

In order to develop approaches and effective means for the assessment and control
of nonpoint source pollution problems for use by municipal officials in
Massachusetts coastal areas, especially in areas where nonpoint sources have
resulted in shellfish closures, the Division of Water Pollution Control, through
a contract with Metcalf & Eddy, Inc., conducted a nonpoint source control
demonstration project using the watersheds of Phinneys Harbor in Bourne and Snell
Creek in Westport. The study/planning phase of the project was completed in
November 1989 when Metcalf & Eddy completed three final reports. Two of the
reports outline nonpoint source management plans for the two demonstration areas.
The management plans will be used by the Division of Water Pollution Control and
cooperating groups to implement pollution control measures in the study areas
to demonstrate their effectiveness. The third report is a guidance document for
municipal officials to assist them in developing nonpoint source control
strategies in their communities. The guidance document will be disseminated in
an education/technical assistance format to municipal officials from communities
experiencing persistent water quality problems derived from nonpoint sources.

Snell Creek, Westport

The watershed of Snell Creek was chosen from among a number of candidate
demonstration areas in the watershed of the East Branch of the Westport River.
A considerable volume of existing environmental assessment information was
reviewed including land use, soils and water quality data.

In order to document existing water quality conditions and to aid in source
identification, an extensive water quality analysis was conducted using existing
data. In addition to a review of findings of past studies, a database was
established by extracting from existing studies all data collected in Snell Creek
and at Hix Bridge. This database was used to assess the impact of Snell Creek
on shellfish growing areas in the East Branch of the Westport River. Analysis
of water discharged from Snell Creek to the east branch revealed that over 80
percent of the fecal coliform analyses conducted between 1984 and 1989 exceeded
the Massachusetts fecal coliform standard for Class B waters (200 MPN per 100
ml). Further, data collected by several previous sampling programs indicated
that severe violations of the Class B standard were rainfall-induced, sometimes
producing fecal coliform levels over 10,000 MPN per 100 ml.
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NONPOINT SOURCE POLLUTANTS, SOURCES AND IMPACTS

POLLUTANT
TYPE PARAMETERS SOURCES WATER QUALITY

ENVIRONMENTAL IMPACTS.
FISHERIES RECREATION

Pathogens Bacteria
(Bacteria and Total Coliform
viruses) Fecal Coliform

Nutrients Total Kjeldahl-
Nitrogen

Ammonia-Nitrogen

Nitrate-Nitrogen
Total Phosphorus

Sediment

Toxic
Substances

Total Suspended
Solids
Floatables

Hydrocarbons
Heavy metals

Stormwater
Agriculture
Septic Tanks

Construction

Agriculture

Septic Tanks
Stormwater

Construction

Agriculture
Streambank
Erosion

Stormwater
Crankcase oil

- Introduction of
pathogens or indi-
cators to surface

- Algae blooms

- Dissolved oxygen
depletion

- Taste

Increased turbidity

Sedimentation

- Surface film

Contamination of - Loss of primary
shellfish resources contact

recreation

Survival of less
desirable species

- Ammonia toxicity

- Murky swimming
conditions

- Odors

Increased stress on
aquatic organisms
Decreased light
transmission and
growth of aquatic
plants

Increased stress on
aquatic organisms
Bioaccumulation
Toxicity

Reduced water
clarity,
aesthetic
value boating
and swimming

- Boating and
swimming
impact

•Health hazard
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Analyses of water quality at Hix Bridge station indicated frequent violations
of water quality standards for Class SA waters. Class SA waters are classified
for harvesting of shellfish and must have fecal coliform counts below 14 MPN per
100 ml. Data collected by the town of Westport, through a contract with GHR
Engineering, indicated that during rainfall, bacteria concentrations at Hix
Bridge clearly rise in response to discharges from Snell Creek. Based on
hydraulic calculations and existing water quality data, Snell Creek contributes
from 20 to 50 percent of the total fecal coliform load at Hix Bridge; thus,
reductions in bacteria loading from Snell Creek will likely result in a
measurable improvement in water quality at this location. Therefore, one water
quality objective of the project is to achieve Class B fecal coliform standards
in Snell Creek.

Following extensive field reconnaissance, a detailed list of potential pollution
sources in the watershed of Snell Creek was developed including agriculture, land
under construction, storm sewer, surface runoff, septic tanks, auto salvage
facilities, and domestic and wild animals. These sources were prioritized based
on pollution type, pollutant load and transport considerations. The results of
source screening indicated that agricultural runoff and storm water runoff are
significant bacteria sources in the vicinity of Snell Creek.

The management plan developed for the Snell Creek area includes control of
agricultural runoff, stormwater infiltration, public education, regulatory
measures, and water quality monitoring. The final report outlines, specific
recommendations, implementation activities, costs, schedule and regulatory
requirements.

Phinneys Harbor, Bourne

The Phinneys Harbor study area consists of the watershed of Phinneys Harbor and
Back River. Water quality analysis of Phinneys Harbor and Back River revealed
frequent violations of Class SA fecal coliform standards. In comparison to Snell
Creek, however, fecal coliform concentrations rarely exceeded 1,000 MPN per 100
ml. Similar to Snell Creek, rainfall clearly exacerbates fecal coliform
violations. In addition to bacterial pollution, dissolved oxygen was depressed
on several sampling dates, indicating that elevated nutrient concentrations may
cause accelerated phytoplankton activity which can result in depressed dissolved
oxygen readings. Therefore, water quality improvement objectives for Back River
and Phinneys Harbor included bacteria and nutrient control. Potential sources
of bacteria and nutrients in the area, as identified through data review and
field reconnaissance, include storm sewers draining into Phinneys Harbor and Eel
Pond; land development; cranberry bogs, septic tanks; waterfowl; and boats.
Prioritization of sources indicated that stormwater control is warranted.

Specific recommendations for the Watershed of Back River included agricultural
controls, public education, and water quality monitoring.
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Guidance Document for Municipal Officials

In the absence of a well-established regulatory/institutional framework for
controlling nonpoint sources, local municipal officials in areas experiencing
water quality problems, such as Westport and Bourne, need technical and
institutional assistance to develop local strategies.

In order to assist local officials, a guidance document was prepared using
pertinent information from the demonstration areas. It outlines an overall
process for assessing and controlling nonpoint sources as well as specific
step-by-step instructions. Manual users are tied into a network of technical
assistance related to the tasks required to develop pollution control
strategies. Nonpoint source related agencies and organizations are listed.
The document also outlines funding sources and regulatory considerations such
as water quality standards and permit requirements.

Public and Agency Involvement

Development of the management plans and the guidance document was facilitated
by the participation of a project advisory group and the public. Several
project advisory group and public meetings were held in which participants
were given the opportunity to comment on the project activities, analyses
conducted to date, and preliminary recommendations.
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POTENTIAL BEST MANAGEMENT PRACTICES

FOR

NONPOINT SOURCES IN COASTAL DRAINAGE AREA

AGRICULTURE

CRANBERRY BOG PRACTICES

STORMWATER RUNOFF

MARINE DISCHARGES

LAND DISPOSAL
(On-Site System)

NONSTRUCTURAL/INSTITUTIONAL

Fencing/Livestock Exclusion
Stormwater Infiltration
Filter Strips
Pasture and Hayland Planting

Water Management
Roof Runoff Control
Runoff Diversion

Waste Management Practices
Waste Storage
Waste Utilization

Fertilizer Management
Water Management
Water Treatment

Source Control
Solid Waste Management
Street Sweeping
Catch Basin Cleaning
Commercial/Industrial Runoff Control
Soil Erosion Control
Snow Removal and Deicing Practices
Air Pollution Reduction
Animal Waste Removal
Fertilizer and Pesticide Control

Stormwater Infiltration
Filter Areas and Buffers
Infiltration Basins
Porous Pavement
Wetland Treatment

Storage
Treatment

Pump-out Facilities

Sewering
Alternative Disposal Systems

Regulation and Enforcement
Tax Incentives
State BMP Financing
Local BMP Financing
Beneficiary Financed BMPs
Public Education
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Westview Building

Lyman School, Route 9
Westborough, MA 01581

(508/792-7470)
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