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The Massachusetts Watershed Initiative 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 8, provides the management structure to carry out the mission.  This report presents the current assessment of water quality conditions in the French & Quinebaug River watersheds.  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 [CWA]).  

The goal of the 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 United States Environmental Protection Agency (EPA), the United State 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, every two years MA DEP must submit a statewide report (to the EPA) that describes the status of water quality in the Commonwealth.  The most recent 305(b) Report is the Commonwealth of Massachusetts Summary of Water Quality 2000 (MA DEP 2000a). This statewide report is based on the compilation of information for the Commonwealth’s 27 watersheds.  The 305(b) Report 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.  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).
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 regulations should undergo public review 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) under 314 Code of Massachusetts Regulations (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 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 designated uses include: Aquatic Life, Fish Consumption, Drinking Water, Primary and Secondary Contact Recreation, Shellfishing and Aesthetics. Three subclasses of Aquatic Life are also designated in the SWQS: 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).  

The SWQS, summarized in Table 1, prescribe 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 

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

(maximum mean monthly)
	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.

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 (most probable number (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 
	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.

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 the most severe hydrological condition is determined by MA DEP 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 establish 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) an 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) description of data management QA/QC, and 4) information documented in a citable report.  

EPA provides guidelines to the States for making their use support determinations (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). Water quality conditions that do not meet criteria but are “naturally occurring” (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 or no reliable data/information exists the use is not assessed.  In this report, however, if the limited information indicates some evidence 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 ponds, 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 SWQS 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 – is 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 ORW 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.  (This use is not applicable in the French & Quinebaug River Watersheds.)
· 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.   

The guidance used to assess the Aquatic Life, Fish Consumption, Drinking Water, Primary and Secondary Contact Recreation and Aesthetics uses follows.  The status of the Agricultural and Industrial Use is not reported to EPA.
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

	Dissolved oxygen (DO) (3, 6)
	Criteria  (Table 1)
	Criteria exceeded in 11-25% of measurements (surface area for lakes) 
	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, 12) 2
     Chlorine (3, 6) 3
	Criteria  (Table 1)

      0.204 mg/L NH3-N 2
      0.011 mg/L total residual chlorine (TRC)3
	BPJ
	Criterion is exceed in > 10% of samples.

	CHEMISTRY – SEDIMENT 

	Toxic Pollutants (5) 4
	< Low Effect Level (L-EL)4
	One pollutant between L-EL and Severe Effect Level (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, 2 [NH3-N] at pH = 9.0 SU and 28(C, actual “criterion” varies with pH and temperature 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 polychlorinated biphenyl compounds (PCB) in sediment (which varies with Total Organic Carbon (TOC) content) with 1% TOC is 5.3 PPM while a sediment sample with 10% TOC is 53 PPM.
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, Massachusetts 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 (8,11)
	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 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 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 French/Quinebaug River Basin public water suppliers.

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)

· 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).  


French & Quinebaug River watersheds Description and Classification

The French and Quinebaug River watersheds are encompassed within the Quinebaug and Shetucket Rivers Valley National Heritage Corridor, a special type of park that includes 35 towns and numerous villages in Massachusetts and Connecticut.  Local and state governments, businesses, non-profit cultural and environmental organizations, the National Park Service and other federal agencies are collaborating in their efforts to conserve and protect this region’s natural resources.  

french river watershed DESCRIPTION

The French River Watershed (Figure 9) is located in the south-central portion of Massachusetts and extends across the Massachusetts border into Connecticut.  The watershed (or basin) is bordered by the Quinebaug River Basin to the west and a small portion to the southeast; the Chicopee River Basin to the northwest; and by the Blackstone River Basin to the east.  The river flows generally south into Connecticut.  Ten communities, including Auburn, Charlton, Douglas, Dudley, Leicester, Millbury, Oxford, Spencer, Sutton, and Webster, lie wholly or partially within the area drained by the French River.

The French River is a major tributary of the Quinebaug River and extends 26 miles from its source in Greenville Pond, Leicester, to the confluence with the Quinebaug River in Thompson, Connecticut.  From its headwaters at Sargent Pond, Leicester (this portion is known as Town Meadow Brook and extends from Sargent Pond to Greenville Pond) the French River flows generally south through Oxford, Dudley, and Webster to Thompson, Connecticut.  Probably the best-known natural feature within the French River watershed is Lake Chargoggagoggmanchaugagoggchaubunagungamaugg (also known as Webster Lake), which not only has the longest recorded name for a lake, but is also the largest natural freshwater lake in the state (1,181 acres).  In addition, the construction of the Buffumville Army Corps Flood Control Project created Buffumville Lake, an impoundment on the Little River (a French River tributary) in Charlton, with an average surface area of 186 acres.  The French River also passes through the Army Corps Hodges Village Project in Oxford -- a dry bed flood control reservoir.

Tributaries discharging to the French River in Massachusetts are generally small (other than the Little River) and include Burncoat, Bartons and Grindstone Brooks in Leicester; Wellington Brook, Little River and Lowes Brook in Oxford; Mill Brook in Webster; and Potash Brook in Dudley.  Three municipal wastewater treatment plants discharge in the Massachusetts portion of the French River Basin.  The Leicester waste water treatment plant (WWTP) discharges to a tributary of Town Meadow Brook and both the Oxford-Rochdale and the Webster/Dudley WWTPs discharge to the French River.   One industrial facility, American Polymers, Inc. of Oxford, discharges contact and non-contact cooling water to the Little River.    

There are 15 named streams in the French River Basin that have been assigned Stream and River Inventory System (SARIS) code numbers (Halliwell et al. 1982).  These streams and rivers are approximately 34.6 miles in length.  A total of 68 lakes, ponds and impoundments (the term "lakes" will hereafter be used to include all) have been identified and assigned Pond and Lake Information System (PALIS) code numbers in the French River Basin (Ackerman 1989 and MA DEP 2001a). The total surface area of the French River Basin lakes is 3,556 acres.  [Note:  A variety of sources have been used to determine the river length and lake area including the WBS database, diagnostic/feasibility studies, and 1:25,000 Massachusetts Geographic Information System (MassGIS) datalayers.  Future plans are to base all size determinations on the most accurate MassGIS datalayer available.]   
quinebaug river watershed DESCRIPTION

The Quinebaug River Watershed (Figure 9) is located in the south-central portion of Massachusetts, and extends across the Massachusetts border into Connecticut.  The Quinebaug River joins with the Shetucket River to form the Thames River in Connecticut.  The basin is bordered by the Chicopee River Basin to the north and west and by the French River Basin to the east.    A small portion of the Quinebaug River Watershed (draining to the Five Mile River, a tributary to the Quinebaug River in Connecticut) lies to the east of the French River Basin.  The state of Connecticut borders the Quinebaug River Basin to the south.  Fourteen communities, including Brimfield, Brookfield, Charlton, Douglas, Dudley, East Brookfield, Holland, Monson, Spencer, Southbridge, Sturbridge, Wales, Warren, and Webster, lie wholly or partially within the area drained by the Quinebaug River.

The beginning of the Quinebaug River varies between Goodall’s Pond (aka Little Massapoag Pond which is fed by Leadmine Brook) and the northern outlet of Mashapaug Lake in Union, Connecticut (Thomas 2001).    Under normal hydrologic conditions, Mashapaug Lake drains to the south into Bigelow Brook (part of the Shetucket River watershed).  But, when water is released through the lake’s northwest outlet structure it drains north into Goodall’s Pond (into the Quinebaug River watershed). From Goodall’s Pond, the Quinebaug River flows northwest into Hamilton Reservoir, which straddles the Connecticut-Massachusetts state line.  Once in Massachusetts the river flows generally north through Holland then turns northeast through Brimfield.  Here the river turns east and flows into the East Brimfield Reservoir.  A large portion of the river is within the flood storage area of the East Brimfield Army Corps of Engineers Flood Control Project.  From the outlet of the East Brimfield Reservoir the Quinebaug River flows generally east/southeast through Sturbridge and then in a southerly direction entering a second Army Corps flood control project, Westville, in Southbridge.  The river is joined by Cady Brook in Southbridge and continues to flow southeast through Dudley recrossing the state line into Thompson, Connecticut.  The Quinebaug River is joined by the French River in Thompson and continues south to Norwich where it is joined by the Shetucket River.  This confluence forms the Thames River, which continues south to enter Long Island Sound in New London, Connecticut.  

The Quinebaug River and major tributaries (including the French) historically contained many dams originally created for waterpower.  All of the dams on the mainstem and many on the tributaries were decimated by floodwaters created by Hurricane Diane in August 1955 (Beaudoin 2002).  In the early 1960s flood control projects were built by the Army Corps to avoid a repeat of the loss of life and property associated with similar events.  The flood control projects are authorized to operate in a run-of-river manner under most hydrologic conditions.  There are also two hydropower projects on the Quinebaug River: the Old Sturbridge Village Project Number 6077, owned by Old Sturbridge Village; and the West Dudley Project Number 7254, owned by the A&D Hydroelectric Company.  

The Quinebaug River is 76 miles long.  The 28-mile portion lying within Massachusetts drains an area of 148 square miles.  Major tributaries (in a downstream direction) include: Leadmine, Hamant, Hobbs and Breakneck Brooks in Sturbridge; Hatchet, McKinstry, Cady, Cohasse, Lebanon Brook, and the unnamed brooks draining McIntyre and Sylvestri Ponds in Southbridge; and a number of unnamed streams in Dudley.  Municipal wastewater treatment plants in Sturbridge and Southbridge contribute to the Quinebaug River flows, along with industrial discharges.  Additionally, treated municipal effluent is discharged to Cady Brook in Charlton.  The river is also influenced by two flood control projects, two hydropower operations, numerous impoundments, and water withdrawals (municipal and industrial), as well as non-point source runoff.

There are 29 named streams in the Quinebaug River Basin that have been assigned SARIS code numbers (Halliwell et al. 1982).  These streams and rivers flow an estimated 82.7 miles.  A total of 51 lakes have been identified and assigned PALIS code numbers in the Quinebaug River Basin (Ackerman 1989 and MA DEP 2001a). The total surface area of the Quinebaug River Basin lakes is 2,358 acres.  

french & quinebaug river watersheds: Classifications

Consistent with the National Goal Uses of “fishable and swimmable waters”, the classification of waters in the French/Quinebaug River Basin 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 ORW under 314 CMR 4.04(3)” (Rojko et al. 1995). In the French & Quinebaug River watersheds, the following waterbodies are classified as A:

	French River Basin
	Quinebaug River Basin

	Henshaw Pond, source to outlet in Leicester and those tributaries thereto
	Cohasse Brook Reservoir, source to outlet in Southbridge and those tributaries thereto

Hatchet Brook Reservoir Nos. 3-5, source to outlet in Southbridge and those tributaries thereto


 “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.”  In the French & Quinebaug River watersheds, the following waters are classified as B (Cold Water Fisheries):

	French River Basin
	Quinebaug River Basin

	Cold Water Fisheries

	
	Quinebaug River, Hamilton Reservoir to Sturbridge WWTP 

Quinebaug River, Sturbridge WWTP to Cady Brook confluence

	Warm Water Fisheries

	French River*, Sargent Pond to Leicester WWTP 

French River**, Leicester WWTP to state line
	Quinebaug River, Cady Brook confluence to Southbridge STP

Quinebaug River, Southbridge WWTP to State Line

Cady Brook, outlet of Glen Echo Lake to Charlton City*** 

Cady Brook, Charlton City to confluence with Quinebaug River


*  Is actually Town Meadow Brook from the Outlet of Sargent Pond to the inlet of Dutton Pond.  Dutton Pond receives, via a small unnamed tributary, the treated municipal wastewater discharge from the Leicester Water Supply District.  ** Town Meadow Brook continues to flow south into Greenville Pond.  The French River begins at the outlet of Greenville Pond in Leicester.  These corrections need to be made in the next revision of the Massachusetts SWQS. ***Charlton City refers to the Charlton WWTP discharge.
The designation of ORW is applied to those waters with exceptional socio-economic, recreational, ecological and/or aesthetic values.  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 (CVP), 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 (ACEC) and those protected by special legislation (MA DEM 1993).  Wetlands that border ORWs are designated as ORWs to the boundary of the defined area.

Within the French watershed, there are currently 33 CVPs (Maher 2001). These are located in the towns of Charlton, Douglas, Leicester, Oxford, Spencer and Webster.  Species of special concern observed in these pools include the spotted turtle (Clemmys guttata).  Other obligate vernal pool species observed include the spotted salamander (Ambystoma maculatum), unidentified mole salamanders, fairy shrimp (Order Anostraca) and the wood frog (Rana sylvatica).  Within the Quinebaug watershed there are currently 35 CVPs (Maher 2001). These are located in the towns of Brimfield, Brookfield, Charlton, Holland and Sturbridge.  Species of special concern observed in these pools include the blue-spotted salamander (Ambystoma laterale), the marbled salamander (Ambystoma opacum), and the four-toed salamander (Hemidactylium scutatum).  Other obligate vernal pool species observed include the spotted salamander (A. maculatum), fairy shrimp (Order Anostraca) and the wood frog (Rana sylvatica).  Numerous facultative species of frogs, newts (a form or lifestage of a salamander), turtles, and a variety of benthic macroinvertebrates were also documented in vernal pools in the French & Quinebaug River watersheds.

Unlisted waters in the French and Quinebaug River watersheds not otherwise designated in the SWQS, are designated Class B, High Quality Waters for inland 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

Many rivers and lakes in the French and Quinebaug River watersheds are heavily used for recreation, including swimming, boating, fishing, and sightseeing.  Designated public access points are located at:  Bigelow Hollow State Park in Union, CT; Hamilton Reservoir, Holland Pond, and the Quinebaug River Water Trail in Holland; Alum Pond and East Brimfield Reservoir in Brimfield and Sturbridge; and Webster Lake in Webster.  Shoreline and local residents also heavily use other water bodies in this region, such as Glen Echo Lake in Charlton.   Surface and groundwater resources are also used for drinking water supplies.   Mass balance studies at two water bodies in Dudley and Webster showed that Merino Pond and Webster Lake provided a minimum of 78 to 83% of the recharge to the aquifers feeding each town’s main public wellfields, indicating that groundwater supplies are not isolated from surface waters and can be vulnerable to surface water quality and quantity issues (Pelto 1998).   Shoreline residential development, hydropower and other forms of power generation, flood control, and wastewater discharges also influence water quality conditions.  

There are an estimated 300 dams in the French and Quinebaug River Watersheds, with 16 dams on the mainstem French River alone (Beaudoin 2002).  Many of these dams no longer fulfill the role for which they were built or any subsequent industrial purpose.  However, their presence alters flow patterns, reduces riverine habitat and impedes fish movement, increases water temperature, and changes other water physicochemical parameters.  Since many of these relict dams are no longer maintained, they may pose a threat to human lives, ecosystems, and downstream properties (Beaudoin 2002).   Sediments deposited behind dams often also contain contaminants from upstream industrial, agricultural, and other sources. 

Studies conducted by Dr. Mauri Pelto of Nichols College, Dudley in 1999 showed that the Quinebaug River flows were heavily influenced by reservoir and hydropower operations (Pelto 1999a, 1999b, and 1999c).   Dams were observed to present little alteration of the total daily flow, but to alter flows greatly on an hourly basis.  
Sedimentation has also been identified as a problem affecting water and habitat quality in these basins (Beaudoin 2002).   Accelerated sedimentation reduces water column depth and alters bottom habitat characteristics, which result in changes in water temperature and other physicochemical factors, as well as species composition.  Typical sources of sediment to water bodies include road and parking lot sanding operations, sand and gravel operations, construction activities, agriculture and silviculture, and erosion (Beaudoin 2002).

Despite multiple uses, many of these waterbodies do not meet the Massachusetts SWQS.  The Clean Water Act section 303(d) requires states to identify those waterbodies that are not meeting these standards.  Tables 2 and 3 identify the waterbodies in the French and Quinebaug River watersheds, respectively, on the 1998 Massachusetts Section 303(d) list of waters (MA DEP 1999a). 

Table 2.  1998 303(d) list of impaired waters in the French River Watershed.
	Name
	Waterbody Identification

Code (WBID)
	Location
	Cause of Impairment

	Bouchard Pond
	MA42003
	Leicester
	Noxious aquatic plants

	Buffumville Lake
	MA42005
	Charlton/Oxford
	Noxious aquatic plants

	Cedar Meadow Pond
	MA42009
	Leicester
	Noxious aquatic plants

	Dresser Hill Pond
	MA42014
	Charlton
	Turbidity

	Dutton Pond
	MA42015
	Leicester
	Nutrients, Noxious aquatic plants

	Easterbrook Pond
	MA42017
	Dudley
	Noxious aquatic plants

	Gore Pond
	MA42018
	Dudley/Charlton
	Noxious aquatic plants, Turbidity

	Granite Reservoir 
	MA42019
	Charlton
	Noxious aquatic plants

	Greenville Pond West
	MA42022
	Leicester
	Noxious aquatic plants

	Hudson Pond
	MA42029
	Oxford
	Noxious aquatic plants

	Hultered Pond*
	MA42072
	Charlton
	Noxious aquatic plants

	Jones Pond
	MA42030
	Charlton/Spencer`
	Noxious aquatic plants

	Lowes Pond
	MA42034
	Oxford
	Noxious aquatic plants


Table 2 (Continued).  1998 303(d) list of impaired waters in the French River Watershed.

	Name
	Waterbody Identification

Code (WBID)
	Location
	Cause of Impairment

	Mckinstry Pond
	MA42035
	Oxford
	Noxious aquatic plants

	New Pond
	MA42037
	Dudley
	Noxious aquatic plants

	Nipmuck Pond
	MA42039
	Webster
	Noxious aquatic plants

	Packard Pond
	MA42040
	Dudley 
	Noxious aquatic plants

	Peter Pond
	MA42042
	Dudley
	Nutrients, Organic enrichment/Low DO

	Pierpoint Meadow Pond
	MA42043
	Dudley/Charlton
	Noxious aquatic plants

	Pikes Pond
	MA42044
	Charlton
	Flow alteration, Turbidity

	Robinson Pond
	MA42047
	Oxford
	Noxious aquatic plants

	Rochdale Pond
	MA42048
	Leicester
	Nutrients, Organic enrichment/Low DO

	Shepherd Pond
	MA42051
	Dudley
	Noxious aquatic plants

	Snow Pond
	MA42054
	Charlton
	Noxious aquatic plants

	Texas Pond
	MA42058
	Oxford
	Noxious aquatic plants

	Thayers Pond
	MA42059
	Oxford
	Nutrients, Turbidity

	Tobins Pond
	MA42060
	Dudley
	Noxious aquatic plants

	Wallis Pond
	MA42062
	Dudley
	Noxious aquatic plants

	Watson Millpond
	MA42063
	Spencer
	Noxious aquatic plants

	Larner Pond
	MA42068
	Dudley 
	Noxious aquatic plants

	Ballard Hill Pond
	MA42069
	Leicester
	Noxious aquatic plants

	French River
	MA42-05
	North Dam to 

Webster Dudley WWTP
	Other habitat alterations, Pathogens

	
	MA42-06
	Webster-Dudley WWTP 

to Connecticut state line
	Nutrients, Organic enrichment/Low DO, Pathogens, Taste, odor and color, Turbidity

	Greenville Pond
	MA42023
	Leicester
	Turbidity**


*Note:  Hultered Pond in Charlton was formerly identified as MA41023.  The pond is actually in the French River Basin, however, so the WBID has been corrected and is now MA42072. 

** = needing confirmation


Table 3.  1998 303(d) list of impaired waters in the Quinebaug River Watershed.

	Name
	Waterbody Identification

Code (WBID)
	Location
	Cause of Impairment

	Alum Pond
	MA41001
	Sturbridge
	Organic enrichment/Low DO

	Cedar Pond
	MA41008
	Sturbridge
	Noxious aquatic plants

	East Brimfield Reservoir
	MA41014
	Brimfield/Sturbridge
	Noxious aquatic plants

	Lake George
	MA41016
	Wales
	Noxious aquatic plants



	Glen Echo Lake
	MA41017
	Charlton
	Organic enrichment/Low DO

	Hamilton Reservoir
	MA41019
	Holland/Union, CT
	Noxious aquatic plants

	Holland Pond
	MA41022
	Holland
	Noxious aquatic plants

	Hultered Pond*
	MA41023
	Charlton
	Noxious aquatic plants

	Mcintyre Pond
	MA41031
	Charlton
	Noxious aquatic plants

	Mill Road Pond
	MA41032
	Brimfield
	Noxious aquatic plants

	Morse Pond
	MA41033
	Southbridge 
	Noxious aquatic plants

	Prindle Lake
	MA41043
	Charlton
	Noxious aquatic plants

	Sherman Pond
	MA41046
	Brimfield
	Noxious aquatic plants

	Sibley Pond

[North Basin]
	MA41047
	Charlton
	Turbidity

	Sibley Pond

[South Basin]
	MA41048
	Charlton
	Turbidity

	Sylvestri Pond
	MA41049
	Dudley
	Noxious aquatic plants

	Walker Pond
	MA41052
	Sturbridge
	Noxious aquatic plants

	Wielock Pond
	MA41056
	Dudley
	Turbidity

	Pistol Pond
	MA41057
	Sturbridge
	Noxious aquatic plants


Table 3 (Continued).  1998 303(d) list of impaired waters in the Quinebaug River Watershed.
	Name
	Waterbody Identification

Code (WBID)
	Location
	Cause of Impairment

	Railroad Pond
	MA41058
	Charlton
	Noxious aquatic plants

	Monson Road Pond
	MA41059
	Wales
	Noxious aquatic pond

	Quinebaug River
	MA41-01
	Hamilton Reservoir, Holland, to Sturbridge WWTP, Sturbridge
	Pathogens

	
	MA41-03
	Southbridge WWTP, Southbridge to West Dudley Impoundment, Dudley
	Nutrients, Pathogens

	Cady Brook
	MA41-05
	Outlet of Glen Echo Lake to Charlton City WWTP, Charlton
	Pathogens

	Mill Brook
	MA41-07
	From dam at Mill Road to confluence with Quinebaug River, Brimfield
	Pathogens**


*Note:  Hultered Pond in Charlton was formerly identified as MA41023.  The pond is actually in the French River Basin, however, so the WBID has been corrected and is now MA42072. 

** = needing confirmation


Within the last decade, the northeastern United States has been identified as receiving elevated rates of mercury deposition from the atmosphere and high levels of mercury contamination in non-commercial freshwater fish (Tatsutani 1998).  Mercury is a trace metal that exists in the earth’s crust.  It is a toxicant that, once mobilized in the environment, can be transformed into methylmercury -- a particularly toxic form that can bioaccumulate.  Most of the mercury contamination in the northeastern United States has been linked to air emissions (incinerators, fossil fuel combustion facilities) from both local and mid-western sources.  The primary source of mercury exposure in people is through the consumption of freshwater fish contaminated with methyl mercury.  As a result of this risk, the MDPH, as well as the other New England States, has issued a statewide fish consumption advisory (MDPH 2001b).   Additionally, there are two lakes in the French River Basin and a portion of the mainstem Quinebaug River for which MDPH has issued site-specific fish consumption advisories due to elevated levels of mercury.  The most recent MDPH Fish Consumption List recommends the following for waterbodies in the French and Quinebaug River watersheds (MDPH 2001a and MDPH 2002):

Texas Pond (Oxford):

1. “Children younger than 12 years, pregnant women, and nursing mothers should not eat largemouth bass from this waterbody.”

2. “The general public should limit consumption of affected fish (largemouth bass) to two meals per month.”

Buffumville Lake (Charlton/Oxford):

1. “Children younger than 12 years, pregnant women, and nursing mothers should not eat any fish from this waterbody.”

2. “The general public should limit consumption of all fish from this waterbody to two meals per month.”

Quinebaug River (Holland/Brimfield including Holland Pond and East Brimfield Reservoir):

1. “Children younger than 12 years, pregnant women, and nursing mothers should not eat any fish from this water body.”

2. “The general public should limit consumption of all fish from this water body to two meals per month.”
Sources of Information

Multiple local, private, state and federal agencies provided information used in the water quality assessment of the French & Quinebaug River watersheds.  Within MA DEP information was obtained from three programmatic bureaus: Bureau of Resource Protection (BRP, see below), Bureau of Waste Prevention (industrial wastewater discharge information) and the Bureau of Waste Site Cleanup (hazardous waste site cleanup information).  Specifically, water quality, habitat assessment, and biological and lake data were provided by MA DEP Division of Watershed Management’s (DWM) Watershed Planning Program.  Water withdrawal and wastewater discharge permit information were provided by members of the French/Quinebaug River Watershed Team in the MA DEP Central and Western Regional Offices, as well as the DWM Watershed Permitting Program.  
The French and Quinebaug rivers and several of their tributaries receive discharges of treated municipal and industrial wastewater, contact and non-contact cooling water, etc. (Appendix D, Tables D1 and D2).  The following types of National Pollutant Discharge Elimination System (NPDES) discharges occur in the French & Quinebaug River watersheds (Hogan 2001):

· Municipal wastewater treatment plants (WWTPs): These facilities treat wastewater from domestic and industrial sources within the WWTP service area. Three WWTPs discharge to the French River or its tributaries (Leicester Water District WWTP, Oxford-Rochdale WWTP and Webster WWTP).  All of these facilities discharge upstream of riverine impoundments, thus additional nutrient controls (phosphorus), beyond those now required (Appendix D, Table D1), are likely in future NPDES permits.  Two facilities discharge to the Quinebaug River (Sturbridge WWTP and Southbridge WWTP), and one to Cady Brook (Charlton WWTP).  These discharges range in size from the Charlton WWTP, which has a current capacity of 0.32 MGD (will be seeking a flow increase to 0.45 MGD in the reissuance of the permit due in 2002) and treats only municipal, sanitary wastewater, to the Webster WWTP with a treatment capacity of 6.0 MGD, which treats industrial and municipal wastewater from Webster as well as the Town of Dudley under an inter-municipal agreement. The Southbridge WWTP has an agreement with a private power company (Millennium Power) to send up to 2.5 MGD of treated wastewater to the facility for use as cooling water, a rare occurrence in the state. The Sturbridge permit was reissued in 2001; the Oxford-Rochdale, Leicester and Charlton permits will be reissued in 2002.  
· Industrial WWTPs and non-process discharges: The majority of industrial process wastewaters are treated at the municipal WWTPs (particularly the Webster and Southbridge WWTPs) under conditions of their industrial pre-treatment program (IPP).  The IPP is controlled by the municipality and is a condition of the municipal WWTP NPDES permit.  There are no longer any major industrial discharges in either of the two watersheds.  Manufacturing has ceased at the American Optical complex and incidental flows from non-process operations have been eliminated.  The company notified MA DEP that it will no longer need their NPDES permit and, thus, it will be revoked.   There are currently three minor discharges (Appendix D, Table D2):  American Polymers, Inc. of Oxford (contact and non-contact cooling water to Buffum Pond), the Hyde Manufacturing Company of Southbridge (non-contact cooling water to Cohasse Brook), and Lucent Technologies of Sturbridge (non-contact cooling water to unnamed tributary of Hobbs Brook) which recently installed a closed-loop recycling system.  
· Institutional Discharges: There are two facilities that discharge domestic wastewaters in the watershed.  Bay Path Regional Vocational School and the Masonic Home, both located in the Town of Charlton, discharge wastewater after treatment in antiquated treatment systems.  Plans are for both facilities to connect to the Town of Charlton WWTP.  The exact timing of the connections is not known at this time.  It is anticipated that the connections will occur in 2002.  The Masonic Home has an agreement with the Town to treat 0.03 MGD, but is negotiating for an increase in allowable flow (up to a total of 0.1 MGD) to accommodate a proposed expansion of the Home over the next five years.
NPDES Toxicity Testing Discharge Monitoring Reports (DMRs): 
All of the municipal wastewater treatment plants in the French & Quinebaug River watersheds, as well as some of the industrial and institutional dischargers, submit toxicity testing reports to EPA and MA DEP as required by their NPDES permits.  Data from these toxicity reports are maintained by DWM in a database entitled “Toxicity Testing Data - TOXTD”.  Information from the reports includes: survival of test organisms exposed to ambient river water (used as dilution water), physicochemical analysis (e.g., hardness, alkalinity, pH, total suspended solids) of the dilution water, and the whole effluent toxicity test results. Data from January 1996 to August 2001 were reviewed and summarized (ranges) for use in the assessment of current water quality conditions in the French & Quinebaug River watersheds.  These include:

French River Basin
· Bay Path Regional Vocational School District (MA0026395)

· Leicester Water Supply District (MA0101796)

· Oxford-Rochdale Sewer District (MA0100170)

· Webster Wastewater Treatment Plant (MA0100439)

Quinebaug River Basin

· American Optical Corporation (MA0003361)

· Charlton Wastewater Treatment Plant (MA0101141)

· Lucent Technologies (MAG250003)

· Southbridge Wastewater Treatment Plant (MA0100901)

· Sturbridge Wastewater Treatment Plant (MA0100421)

Phase II NPDES storm water permits will be general permits.  There are eight “Phase II” communities in the French & Quinebaug River watersheds that include: Auburn, Charlton, Dudley, Leicester, Millbury, Oxford, Sutton and Webster.  EPA is currently writing this general permit (with input from MA DEP).  The final version of the Phase II storm water permit will be issued in December 2002.  Permit applications from the towns must be submitted to EPA by March 2003 and coverage begins with the permit application (Scarlet 2001).
There are no Federal Energy Regulatory Commission (FERC) licensed hydroelectric power plants in either the French or Quinebaug River watersheds in Massachusetts.  There are, however, three FERC-exempt power-generating facilities in these basins, which are briefly described below:

	Project Name
	Project Number
	Owner Name/Issuance date
	River/Location
	Kilowatts

	French River Basin

	N. Village Pond (Webster)
	5824
	Webster Hydroelectric Company, Inc./ 27 May 1982
	French River
	201

	Quinebaug River Basin

	Old Sturbridge
	6077
	Village of Old Sturbridge/ 9 June 1982
	Quinebaug River
	34

	West Dudley
	7254
	A&D Hydro Inc./ 10 June 1983
	Quinebaug River
	346


A list of registered and permitted Water Management Act (WMA) withdrawals (both public water suppliers and other industrial users) is provided in Appendix D, Table D3 (LeVangie 2001).

The MA DEP Central Regional Office Bureau of Resource Protection conducts a water quality monitoring program in six of the watersheds that occur within Central Massachusetts, including the French and Quinebaug.  Through this Strategic Monitoring and Assessment of River basin Teams (SMART) program, water quality has been sampled at two locations on the Quinebaug River and one location on the French River from 1999 to the present.  In 1999, sampling was conducted in April, May, July, September, and November and these data are provided in Appendix B of this report.   SMART monitoring also includes field observations and photographic documentation of watershed conditions.
Projects funded through various MA 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 French & Quinebaug River watersheds is provided in Appendix E.

Under a Massachusetts Watershed Initiative grant, Environmental Science Services, Inc. (ESS) conducted habitat quality assessments at 50 stream reaches and benthic macroinvertebrate community sampling and analysis at a subset of 10 of these locations in the French & Quinebaug River watersheds in September 2000 (ESS 2001).  

Other state agencies contributing information to this report include: the MDPH, the Department of Fisheries, Wildlife, and Environmental Law Enforcement (DFWELE), Division of Fisheries and Wildlife and Riverways programs, and the Department of Environmental Management (DEM).  Contributing federal agencies include: EPA, United States Geological Survey (USGS), Federal Energy Regulatory Commission (FERC), and the United States Army Corps of Engineers (ACOE). 
The ACOE New England District owns and operates numerous flood control projects throughout the basin, including four projects in the French & Quinebaug River watersheds in Massachusetts:  East Brimfield and Westville on the Quinebaug River; Buffumville on the Little River; and Hodges Village on the French River.  Each project is described in more detail within the segment in which it is located. The East Brimfield Project includes East Brimfield Lake, with a total lake surface of 360 acres (under typical storage conditions).  The Westville Project (Sturbridge /Southbridge) contains Westville Lake, with a recreational lake surface area of 23 acres.  The Buffumville Project (Charlton/Oxford) includes Buffumville Lake, a 200-acre recreational water body.  The Hodges Village Project (Oxford) is a dry-bed reservoir where a permanent pool behind the dam is not maintained.  It operates run-of-river except during flooding events.  All four are considered to be Class B waters according to the Massachusetts Water Quality Standards (Barker 2001).

The goals of the ACOE reservoir water quality control management program, established in 1982, are:  to protect public health and safety, to meet State water quality standards, to maintain the water quality necessary to meet individual project goals, and to identify the impacts of the projects on water quality (Barker 1998).  Activities conducted under the Reservoir Water Quality Operation and Maintenance Program during fiscal year 2000 (October 1, 1999 through September 30, 2000) include: potable water and bathing beach water quality monitoring, baseline monitoring of Class I and Class III projects with conservation pools, and continuation of the study of the relationship between rainfall and elevated bacteria counts at project beaches (among other projects).  Beaches are monitored biweekly from May through Labor Day.  The assessment of the data collected in these programs is presented in annual reports.  The reports utilized in this assessment are for Fiscal Years 1997- 2000 (Barker 2001, 2000, 1999a, 1998).   In 1994 NAE began extra monitoring of selected projects following rainstorms to develop a database for predicting how long beaches at selected projects need to be closed. Based on results from the study of bacteria counts after rainstorms, NAE began administrative closures of beaches in 1997.   Beaches are closed when rainfall at their projects met certain conditions, without waiting for actual bacteria counts.   In 1998 NAE added Buffumville Lake to its Beach–Rainfall Study.   

The Westville and Hodges Village Projects are considered by the ACOE to be Class I projects (i.e., they do not have significant water quality problems) based on previous ACOE New England District water quality reports, state water quality reports, changes between inflow and discharge water quality, frequency of violation of water quality criteria, and the presence/absence of a conservation pool (Barker 2000).  The Buffumville and East Brimfield Projects are considered to be Class II projects (minor or suspected water quality problems).  Data collected at the sampling stations at Hodges Village and Westville during Fiscal Years 1997-2000 showed that water quality was within the good to excellent range, indicating that the state water quality standards were met or exceeded, and that the water quality met the needs of the project (i.e., recreation, fish and wildlife habitat).

The USGS, as part of their National Water-Quality Assessment (NAWQA) Program in the Connecticut, Housatonic, and Thames River Basins Study Unit, conducted water quality sampling in the Thames River Basin between 1992 and 1995.  A summary of their data collection by study component is provided in Table 4.  Results of the USGS investigations are published in Breault and Harris (1997), Coles (1998), Garabedian et al. (1998), Harris (1997), and Zimmerman (1999).  Under the NAWQA Program, more than 50 of the largest river basins and aquifers in the U.S. (representing 50 percent of the land area of the nation) are being assessed.

Table 4.  Summary of Data Collection by USGS NAWQA Program in the French & Quinebaug River basins (Garabedian et al. 1998).

	Study Component
	Study Objective
	Brief Description Of Sampling Effort
	Frequency Of Sample Collection And Location*

	Contaminants in fish tissue
	Determine the presence of organochlorine compounds and trace elements that can accumulate in fish tissues.
	Collect white suckers and submit composite of whole fishes for inorganic compound analysis
	Once per site

(August 1994)

QR, FR

	Bottom-sediment survey
	Determine presence of potentially toxic compounds within the streambed sediments and evaluate their potential for adverse biological effects on aquatic organisms.
	Sample depositional zones of streams for trace elements and hydrophobic organic compounds.
	Once per site

(August 1994)

QR, FR

	Water chemistry – synoptic studies
	Describe the short term presence and distribution of contamination over broad areas, and determine how well the water chemistry stations represent the Study Unit surface water.
	Sample streams during high flow and low flow conditions for pesticides and/or nutrients, suspended sediment, organic carbon and streamflow
	Once per site

(August 1994)

QR1




* QR = Quinebaug River at Sandersdale, MA , Quinebaug River at Quinebaug, CT and FR = French River at North Grosvernordale, CT

Major findings of the NAWQA Program investigations in the French & Quinebaug watersheds are as follows:

· Concentrations of total nitrogen, ammonia-nitrogen, and total phosphorus have decreased since 1980, but no trend in concentrations of nitrate-nitrogen was observed during that period.

· Fish tissue concentrations of total PCB exceeded the guidelines for fish-eating wildlife provided by the National Academy of Science and the National Academy of Engineering (NAS/NAE).

· The potential frequency of occurrence of adverse effects on benthic organisms was found to be frequent for total chlordane and lead and occasional for total PCB and mercury.

· One to four pesticides were detected at the station on the Quinebaug River in Quinebaug, CT, which effectively represents water quality leaving Massachusetts.

The Millennium Power Partners, L.P. owns and operates the recently (1999) constructed Millennium Power, a 400-megawatt natural gas-fired power plant in Charlton.  It is located near Cady Brook and requires approximately 2.8 MGD of water to evaporate excess heat from its power generating process through a mechanical draft (wet) cooling tower.  Cooling water is obtained from a combination of two sources;  advanced treated effluent from the Southbridge WWTP,; and/or direct withdrawals from the Quinebaug River through an existing intake structure held jointly with the American Optical Company in Southbridge.  Potable water needs are met through the Southbridge municipal water supply, whose Reservoirs 3, 4 and 5 are located on Hatchet Brook.  Backup water supply is from Cohasse Brook Reservoir and Hatchet Pond.  The project wastewater and cooling tower blowdown are discharged to the Southbridge WWTP for treatment.  

Millennium is required to conduct a study to identify water-related impacts associated with the plant’s operations and to develop mitigation options to offset these impacts.  A Mitigation Work Group, consisting of representatives from Millennium Power Partners, EPA, MA DEP, CT DEP, DFWELE, US Fish and Wildlife Service (FWS), and the ACOE, was established to develop an implementation plan that best serves the needs of the aquatic resources in the Quinebaug River in Massachusetts and Connecticut (Fennessey et al. 2001).  A description of the study components is provided in Appendix F (Abele 2002).  The University of Massachusetts-Dartmouth Hydrology and Water Resources Group provided a summary of the hydraulic and hydrologic characteristics of the various lakes and reservoirs within the Quinebaug River watershed upstream of its confluence with the French River in Connecticut (Fennessey et al. 2001).  A study of the instream habitat conditions at various flow regimes in the Quinebaug River is being conducted by Cornell University Department of Natural Resources to develop a method for modeling physical habitat and instream flow, called MesoHABSIM (Parasiewicz 2001 and Parasiewicz and Gallagher 2002).  Fish population surveys of lakes, ponds and streams within the Quinebaug River Watershed were conducted by DFWELE between November 1998 and July 2000 (Richards 2002).   Using fish population data from DFWELE, MA DEP and CT DEP, Cornell University Department of Natural Resources developed a target fish community for the Quinebaug River restoration/mitigation plan (Bain and Meixler 2000).  

Total Maximum Daily Loads (TMDL)

As part of the Federal Clean Water Act, states are required to develop TMDLs for lakes, rivers and coastal waters that do not meet SWQS as indicated by the states’ 303(d) List of impaired waters (see Tables 2 and 3).  A TMDL is the greatest amount of a pollutant that a waterbody can accept and still meet water quality standards.  Further information on the 303(d) List and the TMDL Program are available on the MA DEP website at: http://www.state.ma.us/dep/brp/wm/wmpubs.htm.  

Rivers

French River Watershed
MA DEP will need to produce a TMDL for nutrients and organic enrichment/low dissolved oxygen for the mainstem of the French River (segments MA42-05 and MA42-06), but this work is not specifically scheduled yet.  Two of the municipal wastewater treatment plants associated with these segments will also be required to implement a phosphorus loading, evaluation and reduction program as part of their NPDES permit.  Additionally, Numeric Environmental Services was hired by New England Interstate Water Pollution Control Commission (NEIWPCC) to re-run the waste load allocation model for the Webster/Dudley WWTP subsequent to the installation of advance waste treatment and to evaluate whether Class B standards are being met in the French River (Thomas 2002).  Information generated will help to form the basis of the French River TMDL. 

Quinebaug River Watershed
MA DEP will need to produce a TMDL for nutrients and organic enrichment/low dissolved oxygen for the mainstem of the Quinebaug River  (segments MA41-01 through MA42-03). This work is not specifically scheduled yet.  Three municipal wastewater treatment plants associated with these segments will also be required to implement a phosphorus loading, evaluation and reduction program as part of their NPDES permits. Information generated will help to form the basis of the Quinebaug River TMDL. 

LAKES

French River Watershed
There are 31 lakes in the French River Watershed on the 303 (d) List for which the most common cause of impairment is noxious aquatic plants (Table 2).  A single draft TMDL for total phosphorus is being developed for nineteen of these lakes, which will include:

Buffumville Lake (MA42005), Charlton/Oxford; Cedar Meadow Pond (42009), Leicester; Gore Pond (MA42018), Charlton/Dudley; Granite Reservoir (MA42019), Charlton; Hudson Pond (MA42029), Oxford; Jones Pond (MA42030), Charlton/Spencer; Lowes Pond (MA42034), Oxford; McKinstry Pond (MA42035), Oxford; New Pond (MA42037), Dudley; Peter Pond (MA42042), Dudley; Pierpoint Meadow Pond (42043), Dudley/Charlton; Pikes Pond (MA42044), Charlton; Robinson Pond (MA42047), Oxford; Rochdale Pond (MA42048), Leicester; Shepherd Pond (MA42051), Dudley; Texas Pond (MA42058), Oxford; Tobins Pond (MA42060), Dudley; Wallis Pond (MA42062), Dudley and Larner Pond (MA42068), Dudley; Massachusetts.  

This draft TMDL will be available for public comment in the spring of 2002 and the final revised version is scheduled to be submitted to EPA by the end of June 2002 (Mattson 2002).

Quinebaug River Watershed
There are 21 lakes in the Quinebaug River Watershed on the 1998 303(d) List for which the most common cause of impairment is noxious aquatic plants (Table 3).   Water quality monitoring was conducted in five of these lakes in 1999 including:  

Mill Road Pond (MA41032), Brimfield; Morse Pond (41033), Southbridge; Sherman Pond (MA41046), Brimfield; North Sibley Pond (MA41047), Charlton; South Sibley Pond (MA41048), Charlton; Massachusetts. 

The single draft TMDL for total phosphorus, which was being developed for these lakes, has been delayed until data for additional lakes in the Quinebaug River Watershed is collected.  This sampling is tentatively scheduled for 2004 and/or 2009 (Mattson 2002).

Objectives

This report summarizes information generated in the French & Quinebaug River watersheds 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.  Data collected by DWM in 1999 are provided in Appendices A, B, C, and G of this report. Together with other sources of information (identified in each segment assessment) these data were used to assess the status of water quality conditions of lakes and rivers in the French & Quinebaug River watersheds in accordance with EPA’s and MA DEP’s use assessment methods. Not all waters in the French & Quinebaug River watersheds are included in the MA DEP/EPA WBS database or this report. 
The objectives of this water quality assessment report are to:

1. Evaluate whether or not surface waters in the French & Quinebaug River watersheds, defined as segments in the WBS database, currently support their designated uses (i.e., meet SWQS), 

2. identify water withdrawals (habitat quality/water quantity) and/or major point (wastewater discharges) and nonpoint (land-use practices, storm water discharges, etc.) 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, and

6. provide information to the French/Quinebaug River Watershed Team for use in its annual and 5-year watershed action plans.
Report Format

Rivers

The rivers assessed in the French & Quinebaug River watersheds are presented in the French or Quinebaug River Segment Assessments sections of this report.  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 assessed lakes, identified with their WBID code numbers, are listed alphabetically in either the French or Quinebaug Lake Assessments sections of this report (Tables 5 and 6). The status of the individual uses is summarized for these lakes for each watershed. The location, acreage, trophic status, use assessments, and causes of impairment, are then summarized for each individual lake (listed alphabetically).  



















Figure 9.  Location of French & Quinebaug River Watersheds.
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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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Segment identification 


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


Sources of information: coding system (waterbody identification number e.g., MA51-01) used by MA 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 (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 GIS analysis using the MassGIS land use coverage developed at a scale of 1:25,000 and based on aerial photographs taken in 1999 (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 data layers (stream segments and quadrangle maps from MassGIS 2001).





Water withdrawals and wastewater discharge permit information


Water withdrawal, NPDES wastewater discharge 


Sources of information: WMA Database Printout (LeVangie 2001); open permit files located in the Worcester and Springfield Regional MA DEP Offices (MA DEP 2001b, Ostrosky 2002).  





Use assessment


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


Sources of information include: MA DEP DWM and SMART 1999 Survey data (Appendix B, C, and G); MA DEP DWM Toxicity Testing Database “TOXTD”.  The MDPH Freshwater Fish Consumption Advisory Lists (MDPH 2001a and MDPH 2001b) were used to assess the Fish Consumption Use. Where other sources of information were used to assess designated uses, citations were 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.
































Figure 8: Five-year cycle of the Watershed Approach.
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