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The Massachusetts Watershed Initiative (MWI) is a collaborative effort between state and federal environmental agencies, municipal agencies, citizens, non-profit groups, businesses and industries in the watershed.  The mission is to improve water quality conditions and to provide a framework under which the restoration and/or protection of the watershed’s natural resources can be achieved.  Implementation of this project is underway in a process known as the “Watershed Approach”.  The five-year cycle of the Watershed Approach, as illustrated in Figure 5, provides the management structure to carry out the mission.  This report presents the current assessment of water quality conditions in the Narragansett/Mt. Hope Bay Watershed.  The assessment is based on information that has been researched and developed by the Massachusetts Department of Environmental Protection (MA DEP) through the first three years (information gathering, monitoring, and assessment) of the five-year cycle in partial fulfillment of MA DEP’s federal mandate to report on the status of the Commonwealth’s waters under the Federal Water Pollution Control Act (commonly known as the Clean Water Act).  

The goal of the Clean Water Act (CWA) is to restore and maintain the chemical, physical, and biological integrity of the Nation’s waters (Environmental Law Reporter 1988).  To meet this objective, the CWA requires states to develop information on the quality of the Nation's water resources and report this information to the U.S. Environmental Protection Agency (EPA), the U.S. Congress, and the public.  Together, these agencies are responsible for implementation of the CWA mandates.  Under Section 305(b) of the Federal Clean Water Act, MA DEP must submit a statewide report every two years to the EPA, which describes the status of water quality in the Commonwealth.  The CWA Section 305(b) water quality reporting process is an essential aspect of the Nation's water pollution control effort.  It is the principal means by which EPA, Congress, and the public evaluate existing water quality, assess progress made in maintaining and restoring water quality, and determine the extent of remaining problems.  In so doing, the states report on waterbodies within the context of meeting their designated uses (described above in each class).

The 305(b) Report is based on the compilation of information for the Commonwealth’s 27 watersheds.  It compiles data from a variety of sources and provides an evaluation of water quality, progress made towards maintaining and restoring water quality, and the extent to which problems remain at the statewide level.  The most recent 305(b) Report is the Commonwealth of Massachusetts Summary of Water Quality 2000 (MA DEP 2000).  At the watershed level, instream biological, habitat, physical/chemical, toxicity data and other information are evaluated to assess the status of water quality conditions.  This analysis follows a standardized process described below.

Assessment Methodology

WATER QUALITY CLASSIFICATION

The Massachusetts Surface Water Quality Standards (SWQS) designate the most sensitive uses for which the surface waters of the Commonwealth shall be enhanced, maintained and protected; prescribe minimum water quality criteria required to sustain the designated uses; and include provisions for the prohibition of discharges (MA DEP 1996).  These standards are required by a CWA mandate to be reviewed and revised once every three years.  The surface waters are segmented and each segment is assigned to one of the six classes described below.  Each class is identified by the most sensitive and, therefore, governing, water uses to be achieved and protected.  Surface waters may be suitable for other beneficial uses, but shall be regulated by the MA DEP to protect and enhance the designated uses. 

Inland Water Classes

1. Class A – These waters are designated as a source of public water supply.  To the extent compatible with this use they shall be an excellent habitat for fish, other aquatic life and wildlife, and suitable for primary and secondary contact recreation.  These waters shall have excellent aesthetic value.  These waters are designated for protection as Outstanding Resource Waters (ORW’s) under 314 CMR 4.04(3).

2. Class B – These waters are designated as a habitat for fish, other aquatic life, and wildlife, and for primary and secondary contact recreation.  Where designated they shall be suitable as a source of water supply with appropriate treatment.  They shall be suitable for irrigation and other agricultural uses and for compatible industrial cooling and process uses.  These waters shall have consistently good aesthetic value. 

3. Class C – These waters are designated as a habitat for fish, other aquatic life and wildlife, and for secondary contact recreation. These waters shall be suitable for the irrigation of crops used for consumption after cooking and for compatible industrial cooling and process uses.  These waters shall have good aesthetic value. 
Coastal and Marine Classes

4. Class SA – These waters are designated as an excellent habitat for fish, other aquatic life and wildlife and for primary and secondary recreation. In approved areas they shall be suitable for shellfish harvesting without depuration (Open Shellfishing Areas). These waters shall have excellent aesthetic value.

5. Class SB – These waters are designated as a habitat for fish, other aquatic life and wildlife and for primary and secondary contact recreation.  In approved areas they shall be suitable for shellfish harvesting with depuration (Restricted Shellfishing Areas).  These waters shall have consistently good aesthetic value.  

6. Class SC – These waters are designated as a habitat for fish, other aquatic life, and wildlife and for secondary contact recreation.  They shall also be suitable for certain industrial cooling and process uses.  These waters shall have good aesthetic value.
The SWQS, summarized in Table 1, prescribes minimum water quality criteria to sustain the designated uses.  Furthermore, these standards describe the hydrological conditions at which water quality criteria must be met (MA DEP 1996).  In rivers, the lowest flow conditions at and above which criteria must be met are the lowest mean flow for seven consecutive days to be expected once in ten years (7Q10).  In artificially regulated waters, the lowest flow conditions at which criteria must be met are the flow equal or exceeded 99% of the time on a yearly basis or another equivalent flow that has been agreed upon.  In coastal and marine waters and for lakes, MA DEP determines the most severe hydrological condition on a case-by-case basis.

The availability of appropriate and reliable scientific data and technical information is fundamental to the 305(b) reporting process.  It is EPA policy (EPA Order 5360.1 CHG 1) that any organization, performing work for or on behalf of EPA, establishes a quality system to support the development, review, approval, implementation, and assessment of data collection operations.  To this end, MA DEP describes its Quality System in an EPA-approved Quality Management Plan to ensure that environmental data collected or compiled by MA DEP are of known and documented quality and are suitable for their intended use.  For external sources of information, MA DEP requires the following: 1. a study appropriate Quality Assurance Project Plan including a laboratory Quality Assurance /Quality Control (QA/QC) plan, 2. use of a state certified lab (certified in the applicable analysis), 3. data management QA/QC descriptions, and 4. the information be documented in a citable report.  

Table 1.  Summary of Massachusetts Surface Water Quality Standards (MA DEP 1996). Note: Italics are direct quotations.

	Dissolved Oxygen 
	Class A, BCWF*, SA : ( 6.0 mg/L and > 75% saturation unless background conditions are lower

Class BWWF**, SB: ( 5.0 mg/L and > 60% saturation unless background conditions are lower

Class C: Not < 5.0 mg/L for more than 16 of any 24 –hour period and not < 3.0 mg/L anytime unless background conditions are lower; levels cannot be lowered below 50% saturation due to a discharge

Class SC: Not < 5.0 mg/L for more than 16 of any 24 –hour period and not < 4.0 mg/L anytime unless background conditions are lower; and 50% saturation; levels cannot be lowered below 50% saturation due to a discharge

	Temperature
	Class A: < 68°F (20°C) and ( 1.5°F (0.8°C) for Cold Water and < 83°F (28.3°C) and ( 1.5°F (0.8°C) for Warm Water.  Note: temperatures are maximum mean monthly

Class BCWF: < 68°F (20°C) and (3°F (1.7°C) due to a discharge

Class BWWF: < 83°F (28.3°C) and (3°F (1.7°C) in lakes, (5°F (2.8°C) in rivers

Class C, SC: <85°F (29.4°C) nor (5°F (2.8°C) due to a discharge

Class SA: <85°F (29.4°C) nor a maximum daily mean of 80°F (26.7°C) and (1.5°F (0.8°C)

Class SB: <85°F (29.4°C) nor a maximum daily mean of 80°F (26.7°C) and (1.5°F (0.8°C) between July through September and ( 4.0°F (2.2°C) between October through June

	 pH 
	Class A, BCWF, BWWF: 6.5 – 8.3 SU and (0.5 outside the background range.

Class C: 6.5 – 9.0 SU and (1.0 outside the naturally occurring range.

Class SA, SB:  6.5 – 8.5 SU and (0.2 outside the normally occurring range.

Class SC: 6.5 – 9.0 SU and (0.5 outside the naturally occurring range.

	Fecal Coliform Bacteria

Class A criteria applied to the Drinking Water Use 

Class B criteria applied to Primary and Secondary Contact Recreational uses
	Class A: an arithmetic mean of  < 20 organisms /100mL in any representative set of samples and < 10% of the samples > 100 organisms/100mL.

Class B: a geometric mean of  < 200 organisms /100mL in any representative set of samples and < 10% of the samples > 400 organisms /100mL.  (This criterion can be applied on a seasonal basis at the discretion of the MA DEP.)

Class C: a geometric mean of  < 1000 organisms /100ml, and < 10% of the samples > 2000 organisms/100 mL.

Class SA: approved Open Shellfish Areas: a geometric mean (MPN method) of < 14 organisms/100 mL and

< 10% of the samples > 43 organisms/100mL (MPN method).

Waters not designated for shellfishing: < a geometric mean of 200 organisms in any representative set of samples, and < 10% of the samples > 400 organisms /100mL.  (This criterion can be applied on a seasonal basis at the discretion of the MA DEP.)

Class SB: approved Restricted Shellfish Areas: < a fecal coliform median or geometric mean (MPN method) of 88 organisms/100mL and < 10% of the samples > 260 organisms /100mL (MPN method).

Waters not designated for shellfishing: < a geometric mean of 200 organisms in any representative set of samples, and < 10% of the samples > 400 organisms /100mL. (This criterion can be applied on a seasonal basis at the discretion of the MA DEP.)

Class SC: < a geometric mean of 1000 organisms/100mL and < 10% of the samples > 2000 organisms/100ml.

	Solids
	All Classes: These waters shall be free from floating, suspended, and settleable solids in concentrations or combinations that would impair any use assigned to each class, that would cause aesthetically objectionable conditions, or that would impair the benthic biota or degrade the chemical composition of the bottom.

	Color and Turbidity
	All Classes: These waters shall be free from color and turbidity in concentrations or combinations that are aesthetically objectionable or would impair any use.

	Oil & Grease
	Class A, SA: Waters shall be free from oil and grease, petrochemicals and other volatile or synthetic organic pollutants.

Class SA: Waters shall be free from oil and grease and petrochemicals. 

Class B, C, SB, SC: Waters shall be free from oil and grease, petrochemicals that produce a visible film on the surface of the water, impart an oily taste to the water or an oily or other undesirable taste to the edible portions of aquatic life, coat the banks or bottom of the water course or are deleterious or become toxic to aquatic life.

	Taste and Odor
	Class A, SA: None other than of natural origin.
Class B, C, SB, SC: None in such concentrations or combinations that are aesthetically objectionable, that would impair any use assigned to each class, or that would cause tainting or undesirable flavors in the edible portions of aquatic life.

	Aesthetics
	All Classes: All surface waters shall be free from pollutants in concentrations or combinations that settle to form objectionable deposits; float as debris, scum or other matter to form nuisances; produce objectionable odor, color, taste or turbidity; or produce undesirable or nuisance species of aquatic life.  

	Toxic Pollutants (EPA 19 November 1999)
	All Classes: All surface waters shall be free from pollutants in concentrations or combinations that are toxic to humans, aquatic life or wildlife… The division shall use the recommended limit published by EPA pursuant to 33 USC 1251, 304(a) as the allowable receiving water concentrations for the affected waters unless a site-specific limit is established. 

	Nutrients
	Shall not exceed the site-specific limits necessary to control accelerated or cultural eutrophication. 


*Class BCWF = Class B Cold Water Fishery, ** Class BWWF = Class B Warm Water Fishery, ( criterion (referring to a change from ambient) is applied to the effects of a permitted discharge.

EPA provides guidelines to the states for making their use support determinations (US EPA 1997).  The determination of whether or not a waterbody supports each of its designated uses is a function of the type(s), quality and quantity of available current information. Although data/information older than five years are usually considered “historical” and used for descriptive purposes, they can be utilized in the use support determination provided they are known to reflect the current conditions.  While the water quality standards (Table 1) prescribe minimum water quality criteria to sustain the designated uses, numerical criteria are not available for every indicator of pollution.  Best available guidance in the literature may be applied in lieu of actual numerical criteria (e.g., freshwater sediment data may be compared to Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario 1993 by D. Persaud, R. Jaagumagi and A. Hayton).  Excursions from criteria due to solely “naturally occurring” conditions (e.g., low pH in some areas) do not constitute violations of the standards.  
Each designated use within a given segment is individually assessed as 1) support, 2) partial support, or 3) non-support.  The term threatened is used when a use is fully supported but may not support the use within two years because of adverse pollution trends or anticipated sources of pollution.  When too little current data/information exists or no reliable data are available the use is not assessed.  In this report, however, if there is some indication that water quality impairment may exist, which is not “naturally occurring”, the use is identified with an “Alert Status”.  Detailed guidance for assessing the status of each use follows in the Designated Uses Section of this report. It is important to note, however, that not all waters are assessed.  Many small and/or unnamed lakes, rivers, and estuaries are currently unassessed; the status of their designated uses has never been reported to EPA in the Commonwealth’s 305(b) Report nor is information on these waters maintained in the Waterbody System (WBS) database. 
Designated Uses

The Massachusetts Surface Water Quality Standards designate the most sensitive uses for which the surface waters of the Commonwealth shall be enhanced, maintained and protected.  Each of these uses is briefly described below (MA DEP 1996):

· AQUATIC LIFE - suitable habitat for sustaining a native, naturally diverse, community of aquatic flora and fauna.  Three subclasses of aquatic life are also designated in the standards for freshwater bodies: Cold Water Fishery - capable of sustaining a year-round population of cold water aquatic life, such as trout; Warm Water Fishery - waters that are not capable of sustaining a year-round population of cold water aquatic life; and Marine Fishery - suitable for sustaining marine flora and fauna.

· FISH CONSUMPTION - pollutants shall not result in unacceptable concentrations in edible portions of marketable fish or for the recreational use of fish, other aquatic life or wildlife for human consumption.

· DRINKING WATER - used to denote those waters used as a source of public drinking water.  They may be subject to more stringent regulation in accordance with the Massachusetts Drinking Water Regulations (310 CMR 22.00).  These waters are designated for protection as Outstanding Resource Waters under 314 CMR 4.04(3).

· SHELLFISH HARVESTING (in SA and SB segments) – Class SA waters in approved areas (Open Shellfish Areas) shellfish harvested without depuration shall be suitable for consumption; Class SB waters in approved areas (Restricted Shellfish Areas) shellfish harvested with depuration shall be suitable for consumption.
· PRIMARY CONTACT RECREATION - suitable for any recreation or other water use in which there is prolonged and intimate contact with the water with a significant risk of ingestion of water. These include, but are not limited to, wading, swimming, diving, surfing and water skiing.

· SECONDARY CONTACT RECREATION - suitable for any recreation or other water use in which contact with the water is either incidental or accidental.  These include, but are not limited to, fishing, boating and limited contact incident to shoreline activities.

· AESTHETICS - all surface waters shall be free from pollutants in concentrations or combinations that settle to form objectionable deposits; float as debris, scum or other matter to form nuisances; produce objectionable odor, color, taste or turbidity; or produce undesirable or nuisance species of aquatic life.

· AGRICULTURAL AND INDUSTRIAL - suitable for irrigation or other agricultural process water and for compatible industrial cooling and process water.   

Additionally, there are other restrictions that denote a specific subcategory of use.  These restrictions, assigned to a segment, may affect the application of criteria or specific antidegradation provision of 314 CMR 4.00.  In the Narragansett/Mt. Hope Bay Watershed these restrictions include:

· Combined Sewer Overflow (CSO) – These waters are identified as impacted by the discharge of combined sewer overflows in the classification tables in 314 CMR 4.06(3).  Overflow events may be allowed by the permitting authority without a variance or partial use designation where the provisions 314 CMR 4.06(1)(d)10 are met.  The waterbody may be subject to short-term impairment of swimming or other recreational uses, but support these uses through most of their annual period of use; and the aquatic life community may suffer some adverse impact yet is still generally viable).  
[Note: The SWQS have "CSO" listed where CSO impacts occur.  However, this is only a notation and does not have regulatory significance until all of the provisions of 314 CMR 4.06 (1) (d) 10 have been met (Facilities Plan Approval, Use Attainability Analysis, etc.) and MA DEP makes a formal administrative determination after a public hearing and Massachusetts Environmental Policy Act filing that a B(CSO) designation is supported and appropriate (Brander 2001).]

The guidance used to assess the Aquatic Life, Fish Consumption, Drinking Water, Shellfishing, Primary and Secondary Contact Recreation and Aesthetics uses follows.  

AQUATIC LIFE USE
This use is suitable for sustaining a native, naturally diverse, community of aquatic flora and fauna. The results of biological (and habitat), toxicological, and chemical data are integrated to assess this use.  The nature, frequency, and precision of the MA DEP's data collection techniques dictate that a weight of evidence be used to make the assessment with biosurvey results used as the final arbiter of borderline cases.  The following chart provides an overview of the guidance used to assess the status (support, partial support, non-support) of the Aquatic Life Use:

	Variable
(#) - Indicates reference provided at the end of the designated use section
	Support – Data available clearly indicates support.  Minor excursions from chemical criteria (Table 1) may be tolerated if the biosurvey results demonstrate support.
	Partial Support – Uncertainty about support in the chemical or toxicity testing data, or there is some minor modification of the biological community. Excursions not frequent or prolonged.
	Non-Support – There are frequent or severe violations of chemical criteria, presence of acute toxicity, or a moderate or severe modification of the biological community.

	BIOLOGY 

	Rapid Bioassessment  Protocol (RBP) II or III (4)
	Non-Impaired
	Slightly Impaired
	Moderately or Severely Impaired

	Fish Community (4)
	Best Professional Judgment (BPJ)
	BPJ
	BPJ

	Habitat and Flow (4)
	BPJ
	BPJ
	Dewatered streambed due to artificial regulation or channel alteration

	Macrophytes (4)
	BPJ
	Exotic plant species present, but not dominant, BPJ
	Exotic plant species dominant, BPJ

	Plankton/

Periphyton (4)
	No algal blooms
	Occasional algal blooms
	Persistent algal blooms

	TOXICITY TESTS 

	Water Column/Ambient (4)
	>75% survival either 48 hr or 7-day exposure
	>50 - <75% survival either 48 hr or 7-day exposure
	<50% survival either 48 hr or 7-day exposure

	Effluent (4)
	Meets permit limits 
	(NOTE: if limit is not met, the stream is listed as threatened for 1.0 river mile downstream from the discharge.)

	Sediment (4)
	>75% survival
	>50 - <75% survival
	<50% survival

	CHEMISTRY- WATER

	DO (3, 6)
	Criteria  (Table 1)
	Criteria exceeded in 11-25% of measurements.  
	Criteria exceeded >25% of measurements.

	pH  (3, 6)
	Criteria  (Table 1)
	Criteria exceeded in 11-25% of measurements.  
	Criteria exceeded >25% of measurements.

	Temperature (3, 6) 1
	Criteria  (Table 1) 1
	Criteria exceeded in 11-25% of measurements.  
	Criteria exceeded >25% of measurements.

	Turbidity (4)
	( 5 NTU due to a discharge
	BPJ
	BPJ

	Suspended Solids (4)
	25 mg/L max., (10 mg/L due to a discharge 
	BPJ
	BPJ

	Nutrients (3)

      Phosphate-P (4)
	Table 1, (Site-Specific Criteria; Maintain Balanced Biocommunity, no pH/DO violations) 
	BPJ
	BPJ

	Toxic Pollutants (3, 6)

Ammonia-N  (3, 4) 2
     Chlorine (3, 6) 3
	Criteria  (Table 1)

      0.254 mg/L NH3-N 2
      0.011 mg/L TRC3
	BPJ
	Criterion is exceed in > 10% of samples.

	CHEMISTRY – SEDIMENT 

	Toxic Pollutants (5) 4
	< L-EL4, Low Effect Level 
	One pollutant between L-EL and S-EL
	One pollutant ( S-EL (severe)

	Nutrients (5)
	< L-EL
	Between L-EL and S-EL
	( S-EL

	Metal Normalization to Al or Fe (4)
	Enrichment Ratio < 1
	Enrichment Ratio >1 but <10
	Enrichment Ratio >10

	CHEMISTRY- EFFLUENT

	Compliance with permit limits (4)
	In-compliance with all limits
	NOTE: If the facility does not meet their permit limits, the information is used to threaten one river mile downstream from the discharge. 

	CHEMISTRY-TISSUE

	PCB – whole fish (1)
	<500 (g/kg wet weight 
	BPJ
	BPJ

	DDT (2)
	<14.0 (g/kg wet weight 
	BPJ
	BPJ

	PCB in aquatic tissue (2)
	<0.79 ng TEQ/kg wet weight 
	BPJ
	BPJ


1maximum daily mean T in a month (minimum six measurements evenly distributed over 24-hours) less than criterion,   2Ammonia levels for pH of 9.0, actual “criterion” varies with pH and is evaluated case-by-case.  3 The minimum quantification level for TRC is 0.05 mg/L.  4For the purpose of this report, the S-EL for total PCB in sediment (which varies with TOC content) with 1% TOC is 5.3 ppm while a sediment sample with 10% TOC is 53 ppm.
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FISH CONSUMPTION USE

Pollutants shall not result in unacceptable concentrations in edible portions of marketable fish or for the recreational use of fish, other aquatic life or wildlife for human consumption.  The assessment of this use is made using the most recent list of Fish Consumption Advisories issued by the Massachusetts Executive Office of Health and Human Services, Department of Public Health (MDPH), Bureau of Environmental Health Assessment (MDPH 2001a).  The MDPH list identifies waterbodies where elevated levels of a specified contaminant in edible portions of freshwater species pose a health risk for human consumption.  Hence, the Fish Consumption Use is assessed as non-support in these waters. 

In July 2001, MDPH issued new consumer advisories on fish consumption and mercury contamination. The MDPH “…is advising pregnant women, women of childbearing age who may become pregnant, nursing mothers and children under 12 years of age to refrain from eating the following marine fish; shark, swordfish, king mackerel, tuna steak and tilefish. In addition, MDPH is expanding its previously issued statewide fish consumption advisory which cautioned pregnant women to avoid eating fish from all freshwater bodies due to concerns about mercury contamination, to now include women of childbearing age who may become pregnant, nursing mothers and children under 12 years of age (MDPH 2001b).” 
Additionally, MDPH “…is recommending that pregnant women, women of childbearing age who may become pregnant, nursing mothers and children under 12 years of age limit their consumption of fish not covered by existing advisories to no more than 12 ounces (or about 2 meals) of cooked or uncooked fish per week. This recommendation includes canned tuna, the consumption of which should be limited to 2 cans per week. Very small children, including toddlers, should eat less. Consumers may wish to choose to eat light tuna rather than white or chunk white tuna, the latter of which may have higher levels of mercury (MDPH 2001b).” 

MDPH’s statewide advisory does not include fish stocked by the state Division of Fisheries and Wildlife or farm-raised fish sold commercially.  Because of the statewide advisory, however, no waters can be assessed as support or partial support for the Fish Consumption Use.  The following is an overview of the guidance used to assess the status (support, partial support, non-support) of the Fish Consumption Use.  

	Variable
(#) - Indicates reference provided at the end of the designated use section
	Support – No restrictions or bans in effect 
	Partial Support – A "restricted consumption" fish advisory is in effect for the general population or a sub-population that could be at potentially greater risk (e.g., pregnant women, and children
	Non-Support  – A "no consumption" advisory or ban in effect for the general population or a sub-population for one or more fish species; or there is a commercial fishing ban in effect

	MDPH Fish Consumption Advisory List (8,12)
	Not applicable, precluded by statewide advisory (Hg)
	Not applicable
	Waterbody on MDPH Fish Consumption Advisory List 


Other statewide advisories that MDPH has previously issued and are still in effect are as follows (MDPH 2001b): 

1. Due to concerns about chemical contamination, primarily from polychlorinated biphenyl compounds (PCB) and other contaminants, no individual should consume lobster tomalley from any source. Lobster tomalley is the soft green substance found in the tail and body section of the lobster. 

2. Pregnant and breastfeeding women and those who are considering becoming pregnant should not eat bluefish due to concerns about PCB contamination in this species. 

DRINKING WATER USE
The term Drinking Water Use denotes those waters used as a source of public drinking water.  These waters may be subject to more stringent regulation in accordance with the Massachusetts Drinking Water Regulations (310 CMR 22.00).  They are designated for protection as Outstanding Resource Waters (ORW) in 314 CMR 4.04(3).  MA DEP’s Drinking Water Program (DWP) has primacy for implementing the provisions of the federal Safe Drinking Water Act (SDWA).  Except for suppliers with surface water sources for which a waiver from filtration has been granted (these systems also monitor surface water quality) all public drinking water supplies are monitored as finished water (tap water).  Monitoring includes the major categories of contaminants established in the SDWA: bacteria, volatile and synthetic organic compounds, inorganic compounds and radionuclides.  The DWP maintains current drinking supply monitoring data.  The status of the supplies is currently reported on a statewide basis to EPA in the 305(b) report.  Below is EPA’s guidance to assess the status (support, partial support, non-support) of the drinking water use. 

	Variable
(#) - Indicates reference provided at the end of the designated use section
	Support – No closures or advisories (no contaminants with confirmed exceedances of maximum contaminant levels, conventional treatment is adequate to maintain the supply).
	Partial Support – Is one or more advisories or more than conventional treatment is required
	Non-Support – One or more contamination-based closures of the water supply

	Drinking Water Program (DWP) Evaluation
	See note below
	See note below
	See note below


Note: While this use is not assessed in this report, information on drinking water source protection and finish water quality is available at http://www.state.ma.us/dep/brp/dws/dwshome.htm and from the Narragansett/Mt. Hope Bay River Watershed’s public water suppliers.

SHELLFISHING USE
This use is assessed using information from the Department of Fisheries, Wildlife and Environmental Law Enforcement's Division of Marine Fisheries (DMF).  A designated shellfish growing area is an area of potential shellfish habitat.  Growing areas are managed with respect to shellfish harvest for direct human consumption, and comprise at least one or more classification areas.  The classification areas are the management units, and range from being approved to prohibited (listed below) with respect to shellfish harvest.  Shellfish areas under management closures are not assessed.

	Variable
(#) - Indicates reference provided at the end of the designated use section
	Support – 

SA Waters—Approved1  

SB Waters— Approved1, Conditionally Approved2 or Restricted3 
	Partial Support – 

SA Waters— Conditionally Approved2, Restricted3, or Conditionally Restricted4

SB Waters—Conditionally Restricted4 
	Non Support –

SA Waters—Prohibited5 

SB Waters— Prohibited5 areas 



	Division of Marine Fisheries Shellfish Project Classification Area Information (11)
	Reported by DMF 
	Reported by DMF
	Reported by DMF


1 Approved ‑ "...open for harvest of shellfish for direct human consumption subject to local rules and regulations...."  An approved area is open all the time and closes only due to hurricanes or other major coastwide events.

2 Conditionally Approved ‑ "...subject to intermittent microbiological pollution...." During the time the area is open, it is "...for harvest of shellfish for direct human consumption subject to local rules and regulations…” A conditionally approved area is closed some of the time due to runoff from rainfall or seasonally poor water quality.  When open, shellfish harvested are treated as from an approved area.

3 Restricted ‑ area contains a "limited degree of pollution."  It is open for "harvest of shellfish with depuration subject to local rules and state regulations" or for the relay of shellfish.  A restricted area is used by DMF for the relay of shellfish to a less contaminated area.

4 Conditionally Restricted ‑  "...subject to intermittent microbiological pollution....” During the time area is restricted, it is only open for "the harvest of shellfish with depuration subject to local rules and state regulations."  A conditionally restricted area is closed some of the time due to runoff from rainfall or seasonally poor water quality.  When open, only soft‑shell clams may be harvested by specially licensed diggers (Master/Subordinate Diggers) and transported to the DMF Shellfish Purification Plant for depuration (purification).

5 Prohibited - Closed for harvest of shellfish.
PRIMARY CONTACT RECREATIONAL USE
This use is suitable for any recreational or other water use in which there is prolonged and intimate contact with the water with a significant risk of ingestion of water (1 April to 15 October).  These include, but are not limited to, wading, swimming, diving, surfing and water skiing.  The chart below provides an overview of the guidance used to assess the status (support, partial support, non-support) of the Primary Contact Use.  

	Variable
(#) - Indicates reference provided at the end of the designated use section
	Support – Criteria are met, no aesthetic conditions that preclude the use
	Partial Support – Criteria exceeded intermittently (neither frequent nor prolonged),  marginal aesthetic violations 
	Non-Support – Frequent or prolonged violations of criteria, formal bathing area closures, or severe aesthetic conditions that preclude the use

	Fecal Coliform Bacteria (3, 9) *
	Criteria met OR

Dry Weather Guidance

<5 samples--<400/100mL maximum

Wet Weather Guidance
Dry weather samples meet and wet samples <2000/100mL
	Dry Weather 
guidance exceeded in 11-25% of the samples OR

Wet Weather

Dry weather samples meet and wet samples >2000/100mL


	Dry Weather 
guidance exceeded in > 25% of the samples 

	pH (3, 6)
	Criteria exceeded in <10 % of the measurements
	Criteria exceeded in 11-25% of the measurements
	Criteria exceeded in >25% of the measurements

	Temperature (3)
	Criteria met
	Criteria exceeded 11-25% of the time
	Criteria exceeded 25% of the time

	Color and Turbidity (3, 6) 
	BPJ, ( 5 NTU (due to a discharge) exceeded in <10 % of the measurements
	BPJ, Guidance exceeded in 11-25% of the measurements
	BPJ, Guidance exceeded in >25% of the measurements

	Secchi disk depth (10) **
	Lakes - >1.2 meters (> 4’)
	Infrequent excursions from the guidance
	Frequent and/or prolonged excursions from the guidance

	Oil & Grease (3)
	Criteria met
	BPJ, criteria exceeded 11-25% of the time
	BPJ, criteria exceeded >25% of the time

	Aesthetics (3) 

    Biocommunity (4)**
	No nuisance organisms that render the water aesthetically objectionable or unusable, BPJ; Cover of macrophytes < 50% within any portion of the lake area at maximum extent of growth.
	BPJ, Cover of macrophytes 50-75% within any portion of the lake area at maximum extent of growth.
	BPJ, Cover of macrophytes >75 within any portion of the lake area at maximum extent of growth.


Note: Excursions from criteria due to natural conditions are not considered impairment of use. 

* Fecal coliform bacteria interpretations require additional information in order to apply this use assessment guidance. Small/limited datasets require an evaluation of survey conditions (i.e., interpretation of the amount of precipitation received in the subject region immediately prior to sampling and streamflow conditions) to determine whether the fecal coliform bacteria results are representative of dry or wet weather/storm water runoff conditions.  When larger data sets are available, the frequency of standards/guidance exceedances is calculated.

**Any portion of a lake exhibiting impairment of the Primary Contact Recreation Use (swimmable) because of macrophyte cover and/or transparency (Secchi disk depth) is assessed as either partial or non-support. If no fecal coliform bacteria data are available and the lake (entirely or in part) met the transparency (Secchi disk depth) and aesthetics guidance, this use is not assessed.
SECONDARY CONTACT RECREATIONAL USE
This use is suitable for any recreation or other water use in which contact with the water is either incidental or accidental.  These include, but are not limited to, fishing, boating and limited contact incident to shoreline activities. Following is an overview of the guidance used to assess the status (support, partial support, non-support) of the Secondary Contact Use.  

	Variable
(#) - Indicates reference provided at the end of the designated use section
	Support – Criteria are met, no aesthetic conditions that preclude the use
	Partial Support – Criteria exceeded intermittently (neither frequent nor prolonged), marginal aesthetic violations 
	Non-Support – Frequent or prolonged violations of criteria, or severe aesthetic conditions that preclude the use

	Fecal Coliform Bacteria  (4) *
	Dry Weather Guidance

<5 samples--<2000 cfu/100mL maximum

>5 samples--<1000 cfu/100mL geometric mean

< 10% samples >2000 cfu/100mL

Wet Weather Guidance
Dry weather samples meet and wet samples <4000 cfu/100mL
	Wet Weather Guidance
Dry weather samples meet (i.e., <10% samples >2000 cfu/100mL) and any wet samples >4000 cfu/100mL


	Criteria exceeded in > 10% of dry weather samples 

	Oil & Grease (3)
	Criteria met
	Criteria exceeded 11-25% of the time, BPJ
	Criteria exceeded >25% of the time, BPJ

	Aesthetics (3)

    Biocommunity (4) **
	No nuisance organisms that render the water aesthetically objectionable or unusable, BPJ; Cover of macrophytes < 50% within any portion of the lake area at maximum extent of growth.
	BPJ, Cover of macrophytes 50-75% within any portion of the lake area at maximum extent of growth.
	BPJ, Cover of macrophytes >75 within any portion of the lake area at maximum extent of growth.


Note: Excursions from criteria due to natural conditions are not considered impairment of use. 

* Fecal coliform bacteria interpretations require additional information in order to apply this use assessment guidance. Small/limited datasets require an evaluation of survey conditions (i.e., interpretation of the amount of precipitation received in the subject region immediately prior to sampling and streamflow conditions) to determine whether the fecal coliform bacteria results are representative of dry or wet weather/storm water runoff conditions.  When larger data sets are available, the frequency of standards/guidance exceedances is calculated.

** In lakes if no fecal coliform data are available, macrophyte cover is the only criterion used to assess the Secondary Contact Recreational Use. 

For the Primary and Secondary Contact Recreational uses the following steps are taken to interpret the fecal coliform bacteria results:

1. Identify the range of fecal coliform bacteria counts,

2. Calculate the geometric mean (monthly, seasonally, or on dataset),  (Note: the geometric mean is only calculated on datasets with >5 samples collected within a 30-day period.)  

3. Calculate the % of sample results exceeding 400 cfu/100mL (Primary) or 2,000 cfu/100mL (Secondary),

4. Determine if the samples were collected during wet or dry weather conditions (review precipitation and streamflow data from a location in closest possible proximity to the sampling station)

· Dry weather can be defined as: No/trace antecedent (to the sampling event) precipitation that causes more than a slight increase in stream flow.

· Wet weather can be defined as: Precipitation antecedent to the sampling event that results in a marked increase in stream flow.
5. a.  Apply the following to interpret dry weather data for Primary Contact Recreation:

· <10% of the samples exceed criteria (step 2 and/or 3, above) - assess as Support,

· 11-25% of the samples exceed criteria (step 2 and/or 3, above) - asses as Partial Support,

· >25% of the samples exceed criteria (step 2 and/or 3, above) - assess as Non-Support.

b.  Apply the following to interpret dry weather data for Secondary Contact Recreation:

· <10% of the samples exceed criteria (step 2 and/or 3, above) - assess as Support,

· >10% of the samples exceed criteria (step 2 and/or 3, above) - assess as Non-Support.

6. Apply the following to interpret wet weather data:

· Dry weather samples meet criteria and all wet samples <4000 cfu/100mL - assess as Support,

· Dry weather samples meet criteria and any wet samples >4000 cfu/100mL - assess as Partial Support.
AESTHETICS USE

All surface waters shall be free from pollutants in concentrations or combinations that settle to form objectionable deposits; float as debris, scum or other matter to form nuisances; produce objectionable odor, color, taste or turbidity; or produce undesirable or nuisance species of aquatic life. The aesthetic use is closely tied to the public health aspects of the recreational uses (swimming and boating).  Below is an overview of the guidance used to assess the status (support, partial support, non-support) of the Aesthetics Use.  

	Variable
(#) - Indicates reference provided at the end of the designated use section
	Support – 1. No objectionable bottom deposits, floating debris, scum, or nuisances; 

2. No objectionable odor, color, taste or turbidity, or nuisance aquatic life
	Partial Support  – Objectionable conditions neither frequent nor prolonged 
	Non-Support – Objectionable conditions frequent and/or prolonged

	Aesthetics (3)*

    Visual observation (4)
	Criteria met
	BPJ (spatial and temporal extent of degradation)
	BPJ (extent of spatial and temporal degradation)


* For lakes, the aesthetic use category is generally assessed at the same level of impairment as the more severely impaired recreational use category (Primary or Secondary Contact).  



NARRAGANSETT/MT. hope bay DESCRIPTIONs AND CLASSIFICATIONs

DESCRIPTION

The Narragansett/Mt. Hope Bay Watershed is located in southwestern Massachusetts and a small portion of eastern Rhode Island (Figure 6).  Mt. Hope Bay is an estuary of the larger Narragansett Bay.  The Massachusetts portion of the Narragansett/Mt. Hope Bay Watershed has an area of 112 square miles, encompasses all or part of eight municipalities (Attleboro, Dighton, Fall River, Rehoboth, Seekonk, Somerset, Swansea, and Westport) and lies entirely within Bristol County.  The greater Narragansett Bay drainage area is fed by the Blackstone River and Ten Mile River Watersheds to the northwest and the larger Taunton River Watershed to the northeast.

The Mt. Hope Bay estuary forms the northeast arm of Narragansett Bay (Figure 7).  Here, the Taunton River drains a watershed area extending through southeastern Massachusetts, contributing fresh water to the Bay.  In Rhode Island, Mt. Hope Bay estuary meets with the tidal waters of the Sakonnet River and East Passage.  There are 22.4 miles of rivers (Halliwell et al. 1982) and 3,968 acres of ponds, lakes, reservoirs, and/or impoundments (the term "lakes" will hereafter be used to include all) within the Massachusetts portion of the Mt. Hope Bay Watershed (55.84 mi2).  Mt. Hope Bay has a long history as a productive fishing ground for many important species, especially flounder, lobster and shellfish.  The National Oceanic and Atmospheric Administration (NOAA) has designated this Bay as an Essential Fish Habitat for its function as a spawning/nursery area for many marine species.  
The Massachusetts section of the Narragansett Bay Watershed, which is the subject of this report, includes the subwatersheds of five rivers that drain into Narragansett Bay (Figure 7).  From the east to the west, these rivers are the Lees, Cole and Kickamuit – that drain into Mt. Hope Bay; the Palmer – that drains into the Warren River in Rhode Island; and the Runnins – that drains into the Barrington River.  The greater Narragansett Bay is approximately 25 miles long, 10 miles wide, has a surface area of 147 mi2 and approximately 256 miles of shoreline (Save the Bay undated).  Narragansett Bay has an average depth of 26 feet and a maximum depth of 184 feet.  Daily freshwater input to the Bay is approximately 2.1 billion gallons.  Sixty percent of the Narragansett Bay Watershed is located in Massachusetts and 40% is in Rhode Island with 49.6 miles of rivers (Halliwell et al. 1982) and 196 acres of lakes in the Massachusetts portion (56.02 mi2).  In 1987, the EPA designated the Narragansett Bay Estuary as an “Estuary of National Significance”.

Twenty-seven streams in the Massachusetts portion of the Narragansett/Mt. Hope Bay Watershed have been assigned Stream and River Inventory System (SARIS) code numbers under the Massachusetts Stream Classification Program.  The rivers of this region are surrounded by low ridges and some prominent heights (200 feet above sea level) and generally flow in a southerly direction.  

Twenty-eight lakes have been assigned Pond and Lake Information System (PALIS) code numbers in the Massachusetts portion of the Narragansett/Mt. Hope Bay Watershed.  Two lakes are larger than 1,000 acres; North Watuppa Pond (1,700 acres) in Fall River and South Watuppa Pond (1,283 acres) in Westport.  These two lakes account for 72% of the total surface area of lakes in the watershed (total acreage of all lakes is 4,164 acres).

The city of Fall River is the largest urban center within the Narragansett/Mt. Hope Watershed (Population: 91,938 - 2000 US Census).  The Quequechan River, named by the Wampanoag, runs through the City of Fall River.  The word “Quequechan” translates to “Falling Water” and is the root of the city’s name.  The presence of waterpower and a seaport made Fall River a leader in textile production and distribution during the Industrial Revolution.  Local granite quarries supplied the stone used in construction of many of the landmark buildings of this period.  At its peak, in the 1910’s, the city was home to more than 100 cotton mills.  Today, the industrial profile of the city is much more diverse and the Port of Fall River is second only to Boston in terms of cargo volume.

According to climate statistics collected by NOAA, 1999 was the driest growing season on record in several northeast states, including Massachusetts.  Additionally, streamflow data collected by the U.S. Geological Survey showed that the average monthly stream flows in the summer were lower than have been recorded in decades.  Data from 30 USGS streamflow stations, each having more than 40 years of measurements, showed the lowest average flow recorded for June at ten of the stations (USGS 5 June 2001).

Classification

Consistent with the National Goal Uses of “fishable and swimmable waters”, the classification of waters in the Narragansett/Mt. Hope Bay Watershed according to the SWQS, include the following (MA DEP 1996): 

“Class A – These waters are designated as a source of public water supply.  To the extent compatible with its use, they shall be an excellent habitat for fish, other aquatic life and wildlife, and suitable for primary and secondary contact recreation.  These waters shall have excellent aesthetic value.  These waters are designated for protection as Outstanding Resource Waters (ORW) under 314 CMR 4.04(3)” (Rojko et al. 1995). 

Narragansett Bay Watershed 

· None

Mt. Hope Bay Watershed

· North Watuppa Reservoir, source to outlet in Fall River and those tributaries thereto (public water supply)

“Class SA – These waters are designated as an excellent habitat for fish, other aquatic life and wildlife and for primary and secondary recreation.  In approved areas they shall be suitable for shellfish harvesting without depuration (Open Shellfishing Areas).  These waters shall have excellent aesthetic value.”  (MA DEP 1996)

Narragansett Bay Watershed 

· Barrington River, source to state border (Shellfishing – Open) 

Mt. Hope Watershed

· Mt. Hope Bay, West of line from Brayton Point to Buoy 4 (Shellfishing – Open)

· Lee and Cole Rivers, Estuary (Shellfishing – Open; CSO)

The designation of ORW is applied to those waters with exceptional socio-economic, recreational, ecological and/or aesthetic values (Rojko et al. 1995).  ORWs have more stringent requirements than other waters because the existing use is so exceptional or the perceived risk of harm is such that no lowering of water quality is permissible.  ORWs include certified vernal pools and all designated Class A Public Water Supplies and may include surface waters found in National Parks, State Forests and Parks, Areas of Critical Environmental Concern (ACECs) and those protected by special legislation (MA DEM 1993).  Wetlands that border ORWs are designated as ORWs to the boundary of the defined area.  Currently, there are no areas in the Narragansett/Mt. Hope Bay Watershed that have been formally designated as ACECs by the Massachusetts Secretary of Environmental Affairs.  

“Class B – These waters are designated as habitat for fish, other aquatic life and wildlife, and for primary and secondary contact recreation.  Where designated they shall be suitable as a source of water supply with appropriate treatment.  They shall be suitable for irrigation and other agricultural uses and for compatible industrial cooling and process uses.  These waters shall have consistently good aesthetic value.”  (MA DEP 1996):

Narragansett Bay Watershed

· Palmer River, source to state border (cold water fishery)

[Note: in the next review of the SWQS the estuarine reach of the Palmer River will be reclassified with the appropriate ‘S’ -salt classification.]

Mt. Hope Bay Watershed:

· Lee and Cole Rivers, source to estuary (CSO)

· Quequechan River, entire length (warm water fishery; CSO) 

“Class SB – These waters are designated as habitat for fish, other aquatic life and wildlife and for primary and secondary contact recreation.  In approved areas they shall be suitable for shellfish harvesting with depuration (Restricted Shellfishing Areas).  These waters shall have consistently good aesthetic value.”  (MA DEP 1996)

Narragansett Bay Watershed 

· None

Mt. Hope Drainage Area 

· Mt. Hope Bay, East of line from Brayton Point to Buoy 4 (CSO)

Unlisted waters in the Narragansett/Mt. Hope Bay Watershed not otherwise designated in the SWQS, are designated Class B, High Quality Waters for inland waters and Class SA, High Quality Waters for coastal and marine waters.  According to the SWQS, where fisheries designations are necessary, they shall be made on a case-by-case basis. 

SUMMARY OF EXISTING CONDITIONS AND PERCEIVED PROBLEMS

The Clean Water Act Section 303(d) requires states to identify those waterbodies that are not meeting Surface Water Quality Standards (SWQS).  The following waterbodies in the Narragansett/Mt. Hope Bay watershed are on the 1998 Massachusetts Section 303(d) list of waters (MA DEP 1999):  

Table 2. 1998 303(d) list of impaired waters in the Narragansett/Mt. Hope Bay Watershed.
	1998 303(d) Listed Waterbody
	Location
	Cause of Impairment

	Runnins River
	MA 53-01
	Route 44 to confluence with Barrington River, Seekonk
	Nutrients, Organic enrichment/Low DO, Pathogens, Oil and grease

	Palmer River
	MA 53-04
	From confluence of East and West Branches of Palmer River to Route 6 Bridge, Rehoboth 
	Nutrients, Flow alterations, Pathogens

	
	MA 53-03
	From Route 6 Bridge, Rehoboth to State Line, Swansea
	Pathogens

	Cole River
	MA 61-04
	Route 6 to the mouth at Old Railway Grade, Swansea
	Nutrients, Organic enrichment/Low DO, Pathogens

	Mt. Hope Bay 
	MA 61-06
	From the Braga Bridge to the MA/RI State border, east of a line from Brayton point to Buoy #4, Swansea/Fall River
	Cause unknown, Nutrients, Organic enrichment/Low DO, Pathogens

	Lee River
	MA 61-01
	From confluence with Lewin Brook, Swansea to Route 6, Swansea/Somerset
	Nutrients, Organic enrichment/Low DO, Pathogens

	
	MA 61-02
	Route 6 to mouth at Mt. Hope Bay, Swansea
	Pathogens, Taste, odor and color


The following waterbodies are on the 2000 Rhode Island Section 303(d) list of waters (RIDEM 2000a and RIDEM 1997):  

	2000 Rhode Island 303(d) Listed Waterbody
	Cause of Impairment

	Palmer River
	From the MA-RI border to the West Bay Bike Path trestle in Warren approximately 1000 feet north of the confluence with the Barrington River.
	Pathogens, Nutrients, Hypoxia

	Mount Hope Bay
	South and west of the MA-RI border and north of a line from Borden’s Wharf, Tiverton to Buoy R “4” and east of a line from Buoy R “4” to Brayton Point in Somerset, MA.
	Biodiversity Impacts, Pathogens, Nutrients, Hypoxia

	Mount Hope Bay
	South of a line from Borden’s Wharf, Tiverton to Buoy R “4” and west of a line from Buoy R “4” to Brayton Point, Somerset, MA and east of a line from the end of Gardiner’s Neck Road in Swansea to Buoy N “2”, through buoy C “3” to Common Fence Point, Portsmouth; and north of a line from Portsmouth to Tiverton at the railroad bridge at “The Hummocks” on the northeast point of Portsmouth.
	Biodiversity impacts, Pathogens, Nutrients, Hypoxia

	Mount Hope Bay
	West of the SB zone described above to the Narrows at the entrance to the Kickamuit River and east of a line from shore to shore passing through the most westerly points of the two center piers of the Mt. Hope Bridge.
	Biodiversity impacts, Hypoxia, Nutrients

	Runnins River
	From the MA-RI border to the Mobil Dam in East Providence.
	Biodiversity impacts, Hypoxia, Lead, Pathogens


As part of the Federal Clean Water Act states are required to develop Total Maximum Daily Loads (TMDLs) for lakes, rivers, and coastal waters not meeting the states’ surface water quality standards as indicated by the states’ 303(d) List of impaired waters.  A TMDL is the greatest amount of a pollutant that a waterbody can accept and still meet standards.  Further information on the most current 303(d) List and the TMDL program is available on the MA DEP website at: http://www.dep.state.ma.us/dep/brp/wm/wmpubs.htm.

The current Rhode Island 303(d) List, submitted to the EPA in Fall 2000, identifies 125 waterbodies and/or waterbody segments (lakes, rivers, and estuaries) with 278 causes of impairment throughout the state. Nutrients, pathogens, and metals are the most common causes of impairment (RIDEM undated).  All impairments identified on the list are to be addressed via a TMDL or equivalent pollution control action within 15 years (RIDEM 2000a).  

Rhode Island Department of Environmental Management (RIDEM) is working on a variety of TMDL projects across the state, including the Barrington, Runnins and Palmer rivers.  The focus of the current Runnins River TMDL is fecal coliform bacteria while the current Palmer River focus is both pathogens and nutrients.  Sources of fecal coliform may include improperly functioning septic systems or wastewater systems, and waste from farm and domestic animals, waterfowl, and/or wildlife.  Sources of nutrients may include stormwater, wastewater treatment facility discharges, septic systems, fertilizers, and farm or domestic animal waste (RIDEM 2000b, RIDEM 2000c, and RIDEM 2001). 

The City of Fall River, Massachusetts has a sewer system with over 176 miles of combined sewers and 11 pump stations.  Wet weather causes frequent combined sewer overflows (CSOs) at 19 locations throughout the city that discharge into Mt. Hope Bay, the Taunton River, and the Quequechan River (CH2M Hill/PBG&S Team 1994).  This facility discharges approximately 1.5 billion gallons per year of CSO to this watershed (Burns 2001).

The 1,586-megawatt Brayton Point Station is located at the confluence of the Taunton and Lee Rivers in Mount Hope Bay, at the head of Narragansett Bay.  It is New England's largest fossil-fueled power plant.  Three of Brayton Point's four units are fueled by low-sulfur coal.  Units 1, 2 and 3 were converted from oil to coal in the early 1980s, in keeping with nationwide efforts to reduce dependence on imported oil.  Unit 4 can operate using either oil or natural gas and all units have some capability to burn natural gas.  Each year more than three million tons of low-sulfur coal are delivered to the plant's marine terminal.  Natural gas and oil are delivered through a high-pressure transmission system and by ship or barge, respectively (PG&E National Energy Group 16 August 2001).  

Currently, Brayton Point Station is operating under a Memorandum of Agreement with Massachusetts Executive Office of Environmental Affairs (EOEA), EPA, MA DEP, and RIDEM to limit their thermal discharges and, thereby, reduce the heat load to Mt. Hope Bay (PG&E National Energy Group 2001).  The agreement is geared to returning the plant's heat discharges and cooling water intake levels to pre-1985 conditions.  A Rhode Island Department of Environmental Management report issued in October 1996 concluded that an increase in the power company's operations 10 years ago coincided with a massive decline in Mt. Hope Bay's finfish populations, such as winter flounder, tautog, windowpane flounder, menhaden, scup and others.  The finfish population in the bay has declined by 87 percent since 1985 (Gibson 1994, and Szal and Maietta 1996).  The flow restrictions will help minimize the amount of fish, fish larvae, and eggs, as well as other marine life that are destroyed or injured by being drawn into the plant's cooling water intake system.  The heat discharge limits will help reduce the plant's contribution of heat to the bay, which can affect water temperatures, which, in turn, can affect the suitability of the marine habitat for fish.  Hydrographic measurements including water temperature, dissolved oxygen, pH and salinity have been monitored in Mt. Hope Bay since 1972.  Based on linear regression analyses of these data, surface water temperatures have increased during July from 1985 through 1997 with an overall increase of approximately 1.8(C (New England Power Company and Marine Research, Inc. 1998).

SOURCES OF INFORMATION

Multiple public (i.e., local, state and federal agencies) and private (i.e., consulting firms and citizen monitoring groups) organizations provided information used in the water quality assessment of the Narragansett/Mt. Hope Bay Watershed.  In 1999, DEP’s Division of Watershed Management (DWM) conducted water quality (i.e., Hydrolab, fecal coliform and E. coli. bacteria, and fluorescent brightener testting), biological (benthic macroinvertebrate, habitat assessment) and fish contaminant monitoring in the Narragansett/Mt. Hope Bay Watershed.  The water quality data validation report is provided as Appendix A; the DEP DWM Narragansett/Mt. Hope Bay Watershed Survey Report is provided in Appendix B and the Technical Memorandum: 1999 Narragansett/Mt. Hope Bay Watershed Biomonitoring Results is provided in Appendix C.

Water withdrawal (Public Water Supply – Appendix D and Water Management Act), and wastewater discharge permit information (National Pollutant Discharge Elimination System) was provided by the DEP Southeast Regional Office, the DWM, Watershed Planning Program and the DWM Watershed Permitting Program.  [Note:  The Bureau of Resource Protection DWM Drinking Water Program evaluates the status of the Drinking Water Use and this information is therefore not provided in this assessment report.]  

Other state agencies contributing information to this report include: the Department of Fisheries, Wildlife, and Environmental Law Enforcement (DFWELE), Division of Marine Fisheries (DMF); the Massachusetts Department of Public Health (MDPH); Massachusetts Office of Coastal Zone Management (CZM) and the Rhode Island Department of Environmental Management (RIDEM).  Projects funded through various DEP grant and loan programs also provide valuable information that may be used in the water quality assessment report.  A summary of these projects for the Narragansett /Mt. Hope Bay watershed is provided in Appendix E.  

The Division of Marine Fisheries Shellfish Management Program maintains information used to classify (e.g., approved, conditionally approved, prohibited) their shellfish management areas.  These classifications are subsequently used to regulate the harvesting of various shellfish (DFWELE 2000).  DMF shellfish management areas include acreage in the Narragansett/Mt. Hope Bay Watershed not specifically addressed (i.e., designated as a segment) in this report.  Appendix F includes the complete listing of DMF shellfishing closures as of October 2000 in the Narragansett/Mt. Hope Bay Watershed.  

In 1994, MDPH issued a statewide Interim Freshwater Fish Consumption Advisory for mercury (MDPH 1994).  This precautionary measure was aimed at pregnant women only; the general public was not considered to be at risk from fish consumption.  In July 2001, MDPH issued a new, more inclusive, fish consumption advisory for both the fresh and salt waters of the Commonwealth (MDPH 2001b).  The advisory encompassing all freshwaters in Massachusetts; therefore, the Fish Consumption Use cannot be assessed as support.  Currently, there are two site-specific fish consumption advisories for water bodies in the Narragansett/Mt. Hope Bay Watershed.  These advisories were issued for Burrs Pond and Lewin Brook Impoundment because of elevated concentrations of mercury in fish tissue (MDPH 2001a).  

Massachusetts Office of Coastal Zone Management (CZM) has been investigating dissolved oxygen and nutrient dynamics in the Mt. Hope Bay as part of a pilot project begun in 1999.  The initial objectives of this pilot study were to discern the role of the Taunton River on the frequency and magnitude of hypoxic events in upper Mt. Hope Bay and evaluate the importance of water quality in the observed decline of bottom dwelling finfish in the Bay over the past decade (Gibson 1996).  This pilot was expanded in 2000 to include a screening study of nutrient and phytoplankton levels in Mt. Hope Bay and the tributaries in order to provide a better understanding of the factors controlling water quality of the Bay (CZM 2001).
Six surveys were conducted by CZM at ten stations in the Mt. Hope Bay region during the summer through early fall of 2000.  Each survey included: hydrocasts for temperature and salinity and the collection of discrete water samples for chlorophyll, nutrients (NO2+NO3, NH3 O-PO4, SiO4,), particulate organic carbon and nitrogen (POC/N) and total suspended matter.  The Mt. Hope Bay 2000 Water Quality Survey Data report contains data collected from two autonomous monitoring modules (buoys) located in the lower Taunton River and along the state line (mid-bay) and six water quality surveys conducted at eight additional stations during the late spring through the fall of 2000 in Mt. Hope Bay.  In addition, two spatially intensive, bay wide, nighttime dissolved oxygen surveys were conducted during June and July as part of a larger Narragansett Bay wide effort (CZM 2001).

The Rhode Island Department of Environmental Management (RIDEM) began a dry weather monitoring program from the Runnins River in 1995 to identify dry weather sources of fecal coliform bacteria and their loadings to the Runnins River (RIDEM 2000b).  Fecal coliform bacteria were sampled during five dry weather surveys that were conducted between June 1995 and October 1997.  Three additional dry weather surveys were completed in 1999.  Wet weather surveys were conducted in 1995 and in 1998. 
As part of the RIDEM characterization study, in support of TMDL development, flow measurements, nutrient and fecal coliform bacteria were collected during dry weather conditions (March through October 1996 and again in July 1997) at three stations on the Runnins River: Route 6, Mink Street, and School Street (RIDEM 1999).  Wet weather samples were also collected between 14 October and 17 October 1998.

The Runnins River TMDL identified elevated levels of fecal coliform bacteria in the Runnins River and concluded that natural factors were contributing to bacterial growth during dry weather conditions in the lower river.  RIDEM identified septic systems as potential contributors, while urban storm water sources were major wet weather sources to the lower river.  Known and/or potential sources of contamination include waterfowl at Grist Mill Pond and wastewater disposal issues in Seekonk (faulty/failing septic systems and possible illicit sewer connections).  Currently, RIDEM, MA DEP, EOEA and the Town of Seekonk are working together to reduce the sources of elevated bacterial levels through a 604(b) grant funding (project number 00-02/604) (RIDEM 2000b).

A Draft Pathogen TMDL for the Palmer River is in preparation by the RIDEM (RIDEM 2001).  This TMDL addresses the fecal coliform bacteria impairments to the Palmer River from the Massachusetts state line to the Bike Path Bridge in the Towns of Warren and Barrington.  The impaired reach of the Palmer River was divided into three segments: Upper Palmer River, Lower Palmer River, and Belcher Cove.  Sampling for fecal coliform bacteria and nutrients was conducted in each of these three segments.  The Upper Palmer River segment is contiguous with the Massachusetts Palmer River Segment MA53-03.  For the purposes of this TMDL, RIDEM considered their station 6A, located in the upper portion of the main body of the Palmer River, to represent the Massachusetts bacteria pollution source to the Rhode Island portion of the Palmer River in both dry and wet weather.  RIDEM identified domestic pets, wildlife, waterfowl, and dairy farms as dry weather sources of fecal coliform bacteria, and domestic pets, wildlife, waterfowl, failing septic systems, dairy farms and other agricultural operations as wet weather sources of fecal coliform to the upper Palmer River (RIDEM 2001).

In addition to state agencies, regional, local and citizen monitoring groups provided valuable data/information which may be used, for the watershed management process, to indicate areas of degraded water quality, as well as define causes and sources of contamination.
In fulfillment of the Brayton Point Station National Pollutant Discharge Elimination System (NPDES) permit requirements and to assist the Brayton Point Station Technical Advisory Committee with their continuing evaluation of the Station, New England Power Company and Marine Research, Inc, collects hydrographic measurements from Mt. Hope Bay.  In 1997 water quality measurements were collected during January, February, October, November, and December and approximately every four to five days from March through September (New England Power Company and Marine Research, Inc. 1998).  Between 1972 and 1995 fish trawls were also conducted in Mt. Hope Bay (PG&E National Energy Group 2001).

Environmental Science Services, Inc. (ESS) conducted fecal coliform bacteria sampling and collected water quality data between April and June 2001 as part of the “Narragansett and Mt. Hope Bays and Ten Mile Basin Nonpoint Source Pollution Assessment” Project  (01-06/MWI).  This project will inventory, map and assess historic, existing, and potential nonpoint source pollution (NPS) impacts, assess local capacity to address NPS impacts, evaluate and model pollutant loadings in the Ten Mile and Palmer River Watersheds, collect data to develop a TMDL for the Palmer River, and prepare a comprehensive NPS management plan.  The project is scheduled for completion in 2002.  Samples were collected from Palmer River, East Branch Palmer River, West Branch Palmer River, Rocky Run, Oak Swamp Brook, Clear Run Brook, Torrey Creek, Bad Luck Brook, Fullers Brook, Wolf Plain Brook, Rumney Marsh Brook, Beaverdam Brook, and Bliss Brook (ESS draft 2001).  

A NOAA-sponsored study of the chemistry of surface sediments (0-2cm) was undertaken between 1997 and 1999 at 43 stations in the Taunton River and Mt. Hope Bay and its tributaries (King and Quinn 1999).  Results indicated that significant mercury and DDT contamination was identified in several Taunton River sites.  The average concentration of mercury in Mt. Hope Bay and its tributaries was approximately 1 ppm while Taunton River samples were as high as 18ppm.  These observations indicate the source of elevated mercury contamination is found in the Taunton River Watershed (King and Quinn 1999).

In September 1999 a shoreline survey of the Cole and Lee River Watersheds was conducted as a joint effort of River Aware II, the Massachusetts Watershed Initiative and the DFWELE Riverways Program.  River Aware is a community organization committed to monitor, protect, preserve and restore the communities’ rivers.  Teams on shore and in boats noted conditions in the waterbodies and along the banks.  Land uses, erosion, surface pipes, siltation/sedimentation, trash, odors, sheens, foams, aquatic vegetation, color, solid waste, and recreational resources were recorded (River Aware 2000).

The South Watuppa Assessment Network (SWAN) was formed in the spring of 1999 to “provide an accurate assessment of the South Watuppa Pond water quality through the development of a long term, community based monitoring program” (SWAN 2000).  SWAN is a collaborative effort of Bristol Community College, the City of Fall River, Massachusetts Community Water Watch, Americorps, the Westport River Watershed Alliance and the community.  SWAN conducted water quality sampling at South Watuppa Pond from 1999 to the present at 18 locations in the pond and at multiple tributary locations.  A grant was provided to the Bristol Community College Foundation by Massachusetts Environmental Trust for the purchase of equipment, supplies, training, and web page development.  

Site-specific evaluations of other water quality issues in the Narragansett/Mt. Hope Bay Watershed related to either wastewater discharges and/or water withdrawals were conducted either through field investigations (where resources could be allocated) or through the review of discharge monitoring reports (DMRs) and annual water withdrawal reports submitted by the permittees.  Water withdrawal and wastewater discharge permit information was provided by the DEP Southeast Regional Office, the Narragansett/Mt. Hope Bay Watershed Team, and the DWM Watershed Permitting Program (Water Management Act - WMA and National Pollutant Discharge Elimination System –NPDES).
The following NPDES permittees discharge in the Narragansett/Mt. Hope Bay Watershed (MA DEP 2001b): 
· Municipal wastewater treatment plants (WWTPs): these facilities treat wastewater from domestic and industrial sources within the WWTP service area.  Fall River WWTP (MA0100382) discharges 30.9 MGD treated municipal wastewater to Mt. Hope Bay.
· Combined Sewer Overflows (Brander 2001): Fall River WWTP is permitted to discharge to 19 locations through multiple CSOs into Mt. Hope Bay, the Taunton River, and the Quequechan River.  The long-term CSO planning process was initiated in 1984 for the City of Fall River in response to a lawsuit by the Conservation Law Foundation (CLF).  This process culminated in 1992 with a $130 million dollar recommended plan, which included deep rock tunnels for CSO storage and pumpback, along with upgrades to the wastewater treatment facility.  The plan was further refined during the MEPA process (1992 – 1994), but the tunnel plan was retained as the core of the CSO abatement program, and the estimate for the recommended plan was established to be $115 million.  The plan is expected to reduce CSO discharges to less than four untreated discharge events per year.  Pursuant to a Federal Court Order (with CLF as the plaintiff) implementation of the work proceeded and involves three phases:

1. WWTP improvements (required by 2000).  This work included $17 million in improvements to increase peak capacity at the plant from 50 MGD to 106 MGD.  These improvements have been completed.

2. Central and South Tunnels (required by 2005).  This work includes about seven miles of the main deep rock tunnel segments.  A number of changes to this project were made to avoid tunnel construction under the Quequechan River.  Bids have been received on this project.

3. North Tunnel and Sewer Separation work (required by 2010).  The final phasing of the work involves projects in the northern part of the CSO system.  The Court Order includes a provision that the City of Fall River can reassess the need for the North Tunnel in 2004.

To date this work has been proceeding in accordance with the Court Order, however, the City is now facing considerable constraints to implementing the next element of the plan (#2 above), since they presently do not have funding authorized to complete the work.  The City is evaluating options with the regulatory agencies and with CLF including the construction of the South and Central Tunnels first then connecting these tunnels to the extreme event outfall when additional funds are available.

In the CSO impact area Mt. Hope Bay is designated Class SB.  A CSO-impacted segment can only be reclassified to SB(CSO), SB(partial) or SC if the findings of the CSO planning efforts identify levels of CSO control reflective of those classifications to be the highest feasible level of control.  The final facilities plan also needs to support a Use Attainability Analysis in this regard as well (Brander 2000).
· Industrial WWTPs and non-process discharges: 
U.S. Generating Company (USGen) Brayton Point Station (MA0003665) generates approximately 1,600 megawatts of electricity via four operating units (Units 1-4) to the New England power grid through the combustion of coal, oil and natural gas (PG&E National Energy Group 2001).  The facility is permitted to discharge via 12 outfalls to Mt. Hope Bay.  This station is New England's largest fossil-fueled power plant.
NPDES Toxicity Testing Discharge Monitoring Reports (DMRs): 
Fall River (MA0100382) municipal wastewater treatment plant submits whole effluent toxicity testing reports to EPA and DEP as required by their NPDES permit.  Data from this toxicity report is maintained by DWM in a database entitled “Toxicity Testing Data (TOXTD)”.  Data from February 1996 to March 2001 were reviewed and summarized (ranges) for use in the assessment of current water quality conditions in the Narragansett/Mt. Hope Bay Watershed.   

Registered and permitted Water Management Act (WMA) withdrawals are discussed on a segment basis while public water suppliers information is provided in Appendix D, Table D1 (Wiles 2001).  
OBJECTIVES

This report summarizes information generated in the Narragansett/Mt. Hope Bay Watershed through Year 1 (information gathering in 1998) and Year 2 (environmental monitoring in 1999) activities established in the “Five-Year Cycle” of the Watershed Initiative.  Surveys conducted by DWM in 1999 were limited to bacteria, optical brighter testing, benthic macroinvertebrates, habitat assessments and fish toxics monitoring (Appendices A, B and C).  Data collected by DWM in 1999, in accordance with a preliminary Quality Assurance Project Plan (QAPP) are provided in Appendices A, B and C (QA/QC, data tables, and the 1999 Narragansett/Mt. Hope Bay Watershed Biomonitoring Results technical memorandum).  Division of Marine Fisheries shellfish growing area data are presented in Appendix F.  Together with other sources of information (identified in each segment assessment), the status of water quality conditions of rivers, lakes and estuaries in the Narragansett/Mt. Hope Bay Watershed was assessed in accordance with EPA’s and DEP’s use assessment methods.  Not all waters in the Narragansett/Mt. Hope Bay Watershed are included in the DEP/EPA Water Body System (WBS) database or this report. 

The objectives of this water quality assessment report are to:

1. Evaluate whether or not surface waters in the Narragansett/Mt. Hope Bay Watershed, defined as segments in the WBS database, currently support their designated uses (i.e., meet surface water quality standards).

2. Identify water withdrawals (habitat quality/water quantity) and/or major point (wastewater discharges) and nonpoint (land-use practices, storm water discharges) sources of pollution that may impair water quality conditions.

3. Identify the presence or absence of any non-native macrophytes in lakes.

4. Identify waters (or segments) of concern that require additional data to fully assess water quality conditions.

5. Recommend additional monitoring needs and/or remediation actions in order to better determine the level of impairment or to improve/restore water quality.

6. Provide information to the Narragansett/Mt. Hope Bay Watershed Team for use in its annual and 5-year watershed action plan.

Report Format

Rivers

The rivers assessed in the Narragansett/Mt. Hope Bay Watershed are presented in the River Segment Assessments section of this report (Figures 8 and 9).  The order of river segments follows the Massachusetts Stream Classification Program (Halliwell et al. 1982) hierarchy.  River segments are organized hydrologically (from most upstream to downstream) and tributary segments follow after the river segment into which they discharge.  Each river segment assessment is formatted as follows:



Lakes

The lakes assessed in the Narragansett/Mt. Hope Bay Watershed, identified with their Water Body System Identification (WBID) code numbers, are listed alphabetically in the Lakes Segment Assessments section of this report (Figure 10).  Lake assessments were based on information gathered during DWM 1994 synoptic lake surveys as well as pertinent information from other sources (e.g., abutters, herbicide applicators, diagnostic/feasibility studies, MDPH).  These lake surveys focused on observations of water quality and quantity (e.g., water level, sedimentation), the presence of native and non-native aquatic plants (both distribution and areal cover) and presence/severity of algal blooms (MA DEP 1994).  In cases where it is best professional judgment that conditions have not changed since the 1994 surveys, the older data were used for assessment purposes.  In-lake measurements of dissolved oxygen, pH, and temperature and sampling for nutrients, chlorophyll a and fecal coliform bacteria would have provided sufficient data to completely assess the status of the Aquatic Life and Primary Contact Recreational uses, but were not collected.  It could not be assumed that water quality conditions met standards when no visual impairment was identified during the synoptic surveys, therefore, neither the Aquatic Life nor Primary Contact Recreational uses could be assessed as support – they were not assessed.  In the case of the Fish Consumption Use, fish consumption advisory information was obtained from MDPH (MDPH 2001a).  Although the Drinking Water Use was not assessed in this water quality assessment report, the Class A waters were identified.  Information on drinking water source protection and finish water quality is available at the MDPH web site and from the Narragansett/Mt. Hope Bay Watershed’s public water suppliers.  
Figure 5. Five-year cycle of the Watershed Approach.
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Note: National Academy of Sciences/National Academy of Engineering (NAS/NAE) guideline for maximum organochlorine concentrations (i.e., total PCB) in fish tissue for the protection of fish-eating wildlife is 500(g/kg wet weight (ppb, not lipid-normalized).  PCB data (tissue) in this report are presented in (g/kg wet weight (ppb) and are not lipid-normalized to allow for direct comparison to the NAS/NAE guideline.
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Figure 6.  Narragansett/Mt. Hope Bay Watershed Location 
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Figure 7.  Location of Massachusetts Portions of Narragansett Bay and Mt. Hope Bay Watersheds





Segment identification 


Name, water body identification number (WBID), location, length, classification.  


Sources of information: coding system (waterbody identification number e.g., MA61-01) used by DEP to reference the stream segment in databases such as 305(b) and 303(d), the Massachusetts SWQS (MA DEP 1996), and other descriptive information.  





Segment description


Major land-use estimates within Massachusetts (the top three uses for the subwatershed excluding “open water”) and other descriptive information. 


Sources of information: descriptive information from USGS topographical maps, base geographic data from MassGIS, land use statistics from a Geographic Information System (GIS) analysis using the MassGIS land use coverage developed at a scale of 1:25,000 and based on aerial photographs taken in 1985 and 1990 (UMass Amherst 1999).





Segment locator map


Subbasin map, major river location, segment origin and termination points, and segment drainage area (gray shaded).


Sources of information: MassGIS (MassGIS 2000) data layers (stream segments and quadrangle maps).





Water withdrawals and wastewater discharge permit information


WMA water withdrawal, NPDES wastewater discharge (when provided)


Sources of information: WMA registrants and permittees (Guterman 2001, Langley 2001, LeVangie 2001, Wiles 2001); open permit files located in Worcester DEP Office (MA DEP 2001b and c); Fall River CSO status (Burns 2001); storm water permits (Scarlet 2001).  





Use assessment


Aquatic Life, Fish Consumption, Drinking Water (where applicable – see note below), Shellfishing, Primary Contact, Secondary Contact, and Aesthetics.


Sources of information include: DWM 1999 Survey data (Appendices A-C); the DEP DWM Toxicity Testing Database “TOXTD”; Stream team reports from River Aware; Environmental Sciences Services, Inc.; RIDEM; Division of Marine Fisheries.  The MDPH Freshwater Fish Consumption Advisory List (MDPH 2001a) was used to assess the Fish Consumption Use and the DMF Shellfish status report was used to assess the Shellfishing Use (DFWELE 2000). Where other sources of information were used to assess designated uses, citations are included. 


[Note:  Although the Drinking Water Use itself was not assessed in this water quality assessment report, the Class A waters were identified.]





Summary


Use summary table (uses, status, causes and sources of impairment).





Recommendations


Additional monitoring and implementation needs.
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