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Figure 5. Clean Water Act Implementation Cycle
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 basin’s natural resources can be achieved.  Implementation of this initiative 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.  Information researched and developed in the first three years of the “Five-year Cycle” was utilized by the Massachusetts Department of Environmental Protection (MA DEP) to report on water quality conditions in the Massachusetts portion of the Nashua River Basin. This report fulfills part of MA DEP’s mandate under the Clean Water Act (CWA).  

The objective 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 goal, 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.  EPA and the states are responsible for implementation of the CWA mandates.  Under Section 305(b) of the CWA, MA DEP must submit a statewide report every two years to the EPA, which summarizes 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). The statewide 305(b) Report is based on the compilation of current assessment information for the Commonwealth’s 27 watersheds.  Assessments made for 305(b) reporting utilize data from a variety of sources.  The 305(b) Report 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 Nashua River Basin 1998 Water Quality Assessment Report has been developed by MA DEP’s Division of Watershed Management (DWM) to provide data and detailed assessment information for selected segments (a specifically defined reach of river or an individual lake) in the Nashua River Basin. This assessment information is maintained by MA DEP in the Water Body System (WBS) database, which is updated every two years and used to generate the state’s 305(b) Report.  The assessments contained in this report will be submitted to EPA in the 2002 305(b) Report.  Described in the following section (Assessment Methodology) are the standardized assessment methodologies for the interpretation of instream biological, habitat, physical/chemical, toxicity, and other data.

ASSESSMENT METHODOLOGY

WATER QUALITY CLASSIFICATION

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; prescribe minimum water quality criteria required to sustain the designated uses; and include provisions for the prohibition of discharges (MA DEP 1996).  These regulations undergo public review every three years.  These surface waters are segmented and each segment is assigned to one of the six classes described below: 

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 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).  Each class is identified by the most sensitive, and therefore governing, water uses to be achieved and protected.  These 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 standards: Cold Water Fishery (capable of sustaining a year-round population of cold water aquatic life such as trout), Warm Water Fishery (waters which are not capable of sustaining a year-round population of cold water aquatic life), and Marine Fishery (suitable for sustaining marine flora and fauna). 

 A summary of the state water quality standards (Table 3) 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 and streams, the lowest flow conditions at and above which criteria must be met is 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 is the flow equal or exceeded 99% of the time on a yearly basis or another equivalent flow which has been agreed upon.  In coastal and marine waters and for lakes and ponds 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 the Agency 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 QA/QC plan, 2) use of a state certified lab (certified in the applicable analysis), 3) data management QA/QC be described, and 4) the information be 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 can be assessed to determine if it 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 providing they are known to reflect the current conditions.  While the water quality standards (Table 3) 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).  

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 the 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 based on any given variable, it is identified with an “Alert Status”.  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 state’s 305(b) Report nor is information on these waters maintained in the WBS database.  

Table 3.  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

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 and (0.5 outside the background range.

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

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

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

Fecal Coliform Bacteria
Class A: an arithmetic mean of  < 20 organisms /100 ml in any representative set of samples and < 10% of the samples > 100 organisms/100 ml.

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

Class SB: approved Restricted Shellfish Areas: < a fecal coliform median or geometric mean (MPN method) of 88 organisms/100 ml and < 10% of the samples > 260 organisms /100 ml (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 /100 ml. (This criterion can be applied on a seasonal basis at the discretion of the MA DEP.)

Class SC: < a geometric mean of 1000 organisms/100 ml 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.  ~ USEPA. 19 November 1999.  Federal Register Document. [Online]. United States Environmental Protection Agency. http://www.epa.gov/fedrgstr/EPA-WATER/1998/December/Day-10/w30272.htm.

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 which 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 shellfish or for the recreational use of fish, shellfish, 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).

· 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.
Other restrictions which denote specific subcategories of use assigned to the segment that may affect the application of criteria or specific antidegradation provision of 314 CMR 4.00, which are specified along segments of the Connecticut River, include:

· 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 State Water Quality Standards (SWQS) have "CSO" listed where CSO impacts occur.  However, this is only a notation and does not have regulatory significance unless 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 MEPA filing that a B(CSO) designation is supported and appropriate (Brander 2000).]
The guidance used to assess the Aquatic Life, Fish Consumption, Drinking Water, 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)
Support—Data available clearly indicates support.  Minor excursions from chemical criteria (Table 3) 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 Judgement (BPJ)
BPJ
BPJ

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

Macrophytes (4)
BPJ
Non-native plant species present, but not dominant, BPJ
Non-native plant species dominant, BPJ

Plankton/

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

TOXICITY TESTS 

Water Column (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 3)
Criteria exceed in 11-25% of measurements.  
Criteria exceeded >25% of measurements.

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

Temperature (3, 6) 1
Criteria  (Table 3), 1
Criteria exceed 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)

      Total Phosphorus(4)
Table 3, (Site-Specific Criteria; Maintain Balanced Biocommunity, no pH/DO violations) 
BPJ
BPJ

Toxic Pollutants (3, 6)

Ammonia-N  (3, 4)

Chlorine (3, 6)
Criteria  (Table 3)

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

CHEMISTRY – SEDIMENT 

Toxic Pollutants (5)
< L-EL3, 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 is not in compliance with 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
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1maximum daily mean T in a month (min 6 measurements evenly distributed over 24-hours) <criterion, 2Ammonia levels for pH of 9.0, actual “criterion” varies with pH and is evaluated case-by-case. 3For 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 53ppm.

FISH CONSUMPTION USE
Pollutants shall not result in unacceptable concentrations in edible portions of marketable fish or shellfish or for the recreational use of fish, shellfish, 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 (DPH), Bureau of Environmental Health Assessment (MA DPH 1999).  The DPH list identifies waterbodies where elevated levels of a specified contaminant in edible portions of freshwater species poses a health risk for human consumption; hence the Fish Consumption Use is assessed as non-support in these waters.   In 1994, DPH also issued a statewide “Interim Freshwater Fish Consumption Advisory” for mercury (MA DPH 1994). The interim advisory states that “pregnant women should be advised of the possible health risk from eating fish from Massachusetts freshwater bodies in order to prevent exposure of developing fetuses to mercury”.  This precautionary measure was aimed at pregnant women only; the general public was not considered to be at risk from fish consumption.  MA DPH’s interim advisory does not include fish stocked by the state Division of Fisheries and Wildlife or farm-raised fish sold commercially.  Because of the statewide interim advisory, however, no fresh waters can be assessed as supporting 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)
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

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

DRINKING WATER USE
The 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 in 314 CMR 4.04(3).  This use is assessed by MA DEP’s Drinking Water Program (DWP).  Below is EPA’s guidance used to assess the status (support, partial support, non-support) of the drinking water use.  

Variable
(# indicates reference)
Support-- No closures or advisories (no contaminants with confirmed exceedences of MCLs, 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
Reported by DWP
Reported by DWP
Reported by DWP

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)
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--<400/100 ml maximum

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

Wet Weather

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


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) 
( 5 NTU (due to a discharge) exceeded in <10 % of the measurements
Guidance exceeded in 11-25% of the measurements
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
Criteria exceeded 11-25% of the time
Criteria exceeded >25% of the time

Aesthetics (3) 

    Biocommunity (4)**
No nuisance organisms that render the water aesthetically objectionable or unusable; 

Lakes – cover of macrophytes < 50% of lake area at maximum extent of growth.
Lakes – cover of macrophytes 50-75% of lake area at their maximum extent of growth.
Lakes – cover of macrophytes >75% of lake area at their maximum extent of growth.

Note: Excursions from criteria due to natural conditions are not considered impairment of use. The Primary Contact Recreational Use status cannot be rated higher than either the Secondary Contact Recreational or the Aesthetics Use status.

* Fecal Coliform bacteria interpretations require additional information in order to apply this use assessment guidance.  Bacteria data results (fecal coliform) are interpreted according to whether they represent dry weather or wet weather (storm water runoff) conditions.  Accordingly, it is important to interpret the amount of precipitation received in the study region immediately prior to sampling and streamflow conditions.

** Lakes exhibiting impairment of the primary contact recreation use (swimmable) because of macrophyte cover and/or transparency (Secchi disk depth) are 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)
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--<2000/100 ml maximum

>5 samples--<1000/100 ml geometric mean

< 10% samples >2000/100 ml

Wet Weather Guidance
Dry weather samples meet and wet samples <4000/100 ml
Wet Weather Guidance
Dry weather samples meet and wet samples >4000/100 ml


Criteria exceeded in dry weather 

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

Aesthetics (3)

    Biocommunity (4) **
No nuisance organisms that render the water aesthetically objectionable or unusable; Lakes – cover of macrophytes < 50% of lake area at their maximum extent of growth.
Macrophyte cover is between 50 – 75%
Macrophyte cover exceeds 75% of the lake area.

Note: Excursions from criteria due to natural conditions are not considered impairment of use.   The Secondary Contact Recreational Use status cannot be rated higher than the Aesthetics Use status.

* Fecal Coliform bacteria interpretations require additional information in order to apply this use assessment guidance.  Bacteria data results (fecal coliform) are interpreted according to whether they represent dry weather or wet weather (storm water runoff) conditions.  Accordingly it is important to interpret the amount of precipitation received in the subject region immediately prior to sampling and streamflow conditions.

** 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 results,

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/100 mLs,

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 streamflow.

Wet weather can be defined as: Precipitation antecedent to the sampling event that results in a marked increase in streamflow.
5. Apply the following to interpret dry weather data:

 <10% of the samples exceed criteria (step 2 and 3, above) assessed as Support,

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

>25% of the samples exceed criteria (step 2 and 3, above) assessed as Non-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)
Support – 1. No objectionable bottom deposits, floating debris, scum, or nuisances; 2. 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).   
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NASHUA RIVER BASIN DESCRIPTION AND CLASSIFICATION

DESCRIPTION

The Nashua River is a tributary of the Merrimack River, one of several New England rivers draining to the Atlantic Ocean. The Nashua River's 530 square-mile total drainage area lies primarily within Worcester and Middlesex counties in Massachusetts, and a small area of Hillsborough County, New Hampshire.   The Nashua River Basin is located in north central Massachusetts and southern New Hampshire.   Although the Nashua River flows northeast to the Merrimack River, its major tributaries flow in a southeast direction.  The area drained by the major tributaries lies to the west of the Nashua River.  

In Massachusetts the Nashua River Basin is bordered to the west by the Millers and Chicopee river basins, to the south by the Blackstone River Basin and to the east by the Merrimack and Concord river basins (Figure 6).  The communities of Ashburnham, Ashby, Ayer, Bolton, Boylston, Clinton, Dunstable, Fitchburg, Gardner, Groton, Harvard, Holden, Lancaster, Leominster, Lunenburg, Paxton, Pepperell, Princeton, Rutland, Shirley, Sterling, Townsend, West Boylston, and Westminster lie wholly or in part within the basin boundaries in Massachusetts.  The Nashua River Basin has a land-use pattern typical of rural areas in Massachusetts and New Hampshire; concentrated settlements and strip development with much of the basin underdeveloped and containing large areas of privately owned open spaces (Kimball 1998).  Paper production has been the prominent industry in Fitchburg and Leominster in the Nashua River Basin since the early 19thth century.  Although these cities continue to be the population and economic centers, the industrial community now includes plastics, fabricated metal products, machinery, and chemical manufacturing.
For the purpose of this report, the Nashua River begins at the outlet of Lancaster Millpond in Clinton and flows in a northerly direction to its confluence with the North Nashua River in Lancaster.  This portion of the river is commonly referred to as the “South Branch” Nashua River.  The North Nashua River, from its headwaters in Fitchburg at the confluence of the Whitman River and Flag Brook, flows in a southeasterly direction for a distance of approximately 19 miles.   The North Nashua River has an elevation drop of 360 feet.  Downstream of the confluence with the North Nashua River, the mainstem falls another 110 feet along its remaining 37-mile northeasterly course to its confluence with the Merrimack River in Nashua, New Hampshire. Two major tributaries, the Squannacook and Nissitissit rivers join the mainstem Nashua River in Massachusetts.   In Massachusetts there are 105 named streams in the Nashua River Basin that have been assigned SARIS (Stream and River Information System) code numbers (Halliwell et al. 1982).  These streams and rivers flow an estimated 321 miles. 

The topography of the Nashua River Basin is characterized by rolling hills with numerous lakes, ponds and reservoirs that provide temporary storage for high runoff during storm events. The valleys of the Nashua River Basin contain glacial sediments overlying bedrock the depths of which range from 0 to 200 feet.  The valleys along the mainstem of the Nashua River contain mostly glaciofluvial sands and gravels.  The sediment underlying the tributary valleys is composed of coarser sand and gravels, with the exception of the North Nashua River which is underlain by finer grained glaciolacustrine sediments (MA DEM 1989). 

The “South Branch” Nashua River was dammed in 1906 to form Wachusett Reservoir. Massachusetts Metropolitan District Commission (MDC) owns and operates this reservoir, which is required by Massachusetts General Laws (1896) to release 12 million gallons per week (an average of 1.8 MGD) to the “South Branch” Nashua River (CDM 1975).   [Note:  MDC/MWRA is allowed to withdraw 126 MGD from the reservoir for public water supply purposes.  The majority of this water is transferred out of the Nashua River Basin.]   Water released from Wachusett Reservoir to the river is only one-fifth of the river’s natural flow (de Lima 1991).  In a hydrological sense, the Wachusett Reservoir effectively isolates 115 square-miles of the watershed.
The average discharge of the North Nashua River near Fitchburg is 122 cfs and in Leominster is approximately 200 cfs (Socolow et al.  2000).   The discharge of the North Nashua River under extreme low flow conditions (7-day, 10-year) is estimated to be 8.8 and 32.8 cfs at Fitchburg and Leominster, respectively (USGS 1998). 

The average discharge of the mainstem Nashua River downstream of Pepperell Pond is 584 cfs.   Although Pepperell Paper Company is required to maintain a minimum flow of 60 cfs in the Nashua River downstream of the dam (unless the natural flow into Pepperell Pond is lower), streamflow fluctuation due to hydropower generation make estimates of low flow difficult.  The estimated 7-day, 10-year low flow in the Nashua River at the USGS gage in Pepperell is 46 cfs (USGS 1998).

A total of 158 lakes, ponds or 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 Nashua River Basin (Ackerman 1989 and MA DEP 2000d). The total surface area of the Nashua River Basin lakes is 10,629.8 acres.
The Massachusetts Water Resource Authority’s (MWRA) Wachusett Reservoir receives more than 50% of its annual inflow from the Quabbin Reservoir; inflows from Wachusett tributaries account for another 30% of its annual inflow.  Wachusett Reservoir's elongated shape and large size result in long detention times, and significant dilution and settling of tributary inflows. Almost 90% of the total annual inflow to Wachusett Reservoir enters the reservoir at or above Thomas Basin, a narrow basin of the reservoir bounded on its lower end by the Route 12 bridge. The constriction at the Route 12 bridge narrows the reservoir from approximately 1,000 feet to 50 feet, and makes Thomas Basin an effective detention and sedimentation basin which helps to maintain the high quality of water in the main body of the reservoir (MDC 2000). 

Additionally, the Nashua River Basin includes the Oxbow National Wildlife Refuge and the former “Fort Devens Reservation” ordered closed by Congress in 1991. The Nashua River and many of its tributaries run directly through the former base, with wetlands located along its banks. The Oxbow National Wildlife Refuge was established in 1974 and encompasses 711 acres of riparian woodland and adjacent wetlands on the floodplain of the Nashua River bordering the “Fort Devens Reservation”  (USFWS 1993).  The reservation is a 9,400-acre former U.S. Army base that lies between the towns of Ayer and Shirley in Middlesex County, and Lancaster and Harvard in Worcester County.  The Fort Devens installation is comprised of three primary areas, the Main Post, North Post, and South Post (EPA 2000). There are approximately 4,830 acres in the South Post of Devens that provide a large area of unfragmented natural habitat that is adjacent to the Oxbow National Wildlife Refuge.  The four communities (Ayer, Harvard, Lancaster and Shirley) linked by the Nashua River and Devens share the common interests of protecting and enhancing the Nashua River and its watershed and mitigating the impacts generated by Devens redevelopment or ReUse Plan (NRWA 1999).

Classification

Consistent with the National Goal Uses of “fishable and swimmable waters”, the classification of waters in the Nashua River Basin according to the SWQS, include the following (MA DEP 1996): 

Class A Public Water Supplies in the Nashua River Basin: 

· Ashby Reservoir, source to outlet in Ashby and those tributaries thereto

· Lovell Reservoir, source to outlet in Fitchburg and those tributaries thereto

· Scott Reservoir, source to outlet in Fitchburg and those tributaries thereto

· Wachusett Lake, source to outlet in Westminster and those tributaries thereto

· Overlook Reservoir, source to outlet in Fitchburg and those tributaries thereto

· Falulah Reservoir, source to outlet in Fitchburg and those tributaries thereto 

· Muschopauge Pond, source to outlet in Rutland and those tributaries thereto

· Notown Reservoir, source to outlet in Leominster and those tributaries thereto

· Simonds Pond, source to outlet in Leominster and those tributaries thereto

· Goodfellow Pond, source to outlet in Leominster and those tributaries thereto

· Haynes Reservoir, source to outlet in Leominster and those tributaries thereto

· Morse Reservoir, source to outlet in Leominster and those tributaries thereto

· Distributing Reservoir, source to outlet in Leominster and those tributaries thereto 

· Fall Brook Reservoir, source to outlet in Leominster and those tributaries thereto

· Meetinghouse Pond, source to outlet in Westminster and those tributaries thereto

· Asnebumskit Pond, source to outlet in Paxton and those tributaries thereto

· Fitchburg Reservoir, source to outlet in Ashby and those tributaries thereto

· Kendall Reservoir, source to outlet in Holden and those tributaries thereto

· Pine Hill Reservoir, source to outlet in Holden and those tributaries thereto

· Quinapoxet Reservoir, source to outlet in Holden and those tributaries thereto

· Wachusett Reservoir, source to outlet in Clinton and those tributaries thereto

· Shattuck Reservoir, source to outlet in Fitchburg and those tributaries thereto

All Class A waters are designated as ORWs (Rojko et al. 1995).  In the Nashua River Basin sections of two Class B waters (Squannacook and Nissitissit Rivers) are also designated as ORWs.  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.  Generally, new or increased discharges of pollutants are prohibited for wastewater and storm water.  Also, there are more stringent criteria for the discharge of dredge or fill material to wetlands in ORWs.  ORWs also include certified vernal pools, 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 21 November 2000).  Wetlands that border ORWs are designated as ORWs to the boundary of the defined area.  

The Central Nashua River Valley Area of Critical Environmental Concern (ACEC), designated in January 1996 by the Massachusetts Secretary of Environmental Affairs, is approximately 12,900 acres in size and is located in Bolton (700 acres), Harvard (1,850 acres), Lancaster (10,100 acres) and Leominster (250 acres).  The heart of this ACEC is the 20-mile riparian corridor of the North Nashua and Nashua Rivers situated south of Route 2 in Leominster, Lancaster, Bolton and Harvard.  Associated with this corridor are extensive surface waters, wetlands, floodplains and aquifers, as well as interrelated riparian and upland wildlife and rare species habitat, forest, farmlands, and publicly and privately owned open space.  Approximately 61% (7,900 acres) of the ACEC is open space (Oxbow National Wildlife Refuge, Bolton Flats Wildlife Management Area, and over 1,000 acres of other state, municipal and privately owned conservation and recreation lands.  Another 4,830 acres of the South Post of Fort Devens are not open to the public) (MA DEM 21 November 2000). 

Class B Cold Water Fisheries in the Nashua River Basin:

· Squannacook River, from its source to Hollingsworth and Vose (paper company Groton/Shirley)  

· Nissitissit River, from the Massachusetts/ New Hampshire state line to its confluence with the Nashua River in Pepperell 

Class B Warm Water Fisheries in the Nashua River Basin:

· Nashua River, from its source to the New Hampshire State Line

· North Nashua River, from its source to the Leominster POTW (CSO)

· North Nashua River, from the Leominster POTW to the confluence with the Nashua River

· Phillips Brook, from Fitchburg to the confluence with the North Nashua River (CSO)

· South Nashua River, from the outlet at Wachusett Reservoir to the confluence with the North Nashua River

· Squannacook River, from Hollingsworth and Vose (paper company Groton/Shirley)to its confluence with the Nashua River

Unlisted waters not otherwise designated in the SWQS are designated Class B, High Quality Water.  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 Nashua River has a long history of water quality degradation.   In the 1960’s and early 1970’s, paper manufacturing facilities in Fitchburg and Pepperell, inadequately treated municipal wastewater in Fitchburg, Leominster, Clinton and Ayer, and combined sewer overflows (CSO) in Fitchburg and Leominster caused severe pollution impacts in the North Branch and mainstem Nashua Rivers (Johnson et al. 1990).   While the water quality in the mainstem and North Branch Nashua River has improved considerably with implementation of advanced wastewater treatment, impacts on stream biota and elevated bacteria levels remain problematic.  

The Clean Water Act section 303(d) requires states to identify those waterbodies that are not meeting Surface Water Quality Standards (SWQS). Table 4 identifies waterbodies in the Nashua River Basin in Massachusetts that are on the 1998 Section 303(d) list of waters (MA DEP 1999a). It should be noted that in 1994, MA DPH issued a statewide Interim Freshwater Fish Consumption Advisory for mercury (MA DPH 1994).  This precautionary measure was aimed at pregnant women only; the general public was not considered to be at risk from fish consumption.  Because the advisory encompasses all freshwaters in Massachusetts, the Fish Consumption Use can not be assessed as support.  Therefore, all freshwaters in Massachusetts are technically (by default) listed as 303(d) waters with mercury as the associated stressor/pollutant.  Furthermore the 1998 303(d) list contains an attachment (#3) of the MA DPH fish consumption advisories (MA DEP 1999a).  

Table 4. 1998 303(d) list of impaired waters, Nashua River Basin.

1998 303(d) Listed Waterbody
Cause of Impairment

North Nashua River
Fitchburg West WWTP to Fitchburg Paper Company Dam #1, Fitchburg
Other habitat alterations and Pathogens (fecal coliform bacteria)


Fitchburg Paper Company Dam #1 to Fitchburg East WWTP, Fitchburg
Fecal coliform bacteria


Fitchburg East WWTP, Fitchburg, to Leominster WWTP, Leominster
Fecal coliform bacteria 

Nashua River
Outlet Lancaster Mill Pond to Clinton WWTP, Clinton
Unknown toxicity

Nashua River *
Confluence with the Squannacook River, Shirley/Groton/Ayer to Pepperell Dam, Pepperell 
Organic Enrichment/ Low DO

Bare Hill Pond
Harvard
Noxious aquatic  plants

Fort Pond
Lancaster
Nutrients

Grove Pond
Ayer
Metals

Harbor Pond
Townsend
Noxious aquatic plants

Mirror Lake
Harvard
Metals

Pierce Pond
Leominster
Noxious aquatic plants

Plow Shop Pond
Ayer
Metals

Flannagan Pond *
Ayer
Noxious aquatic plants

Barrett Pond *
Leominster
Noxious aquatic plants

*needs confirmation (additional data collection is necessary to confirm the presence of impairment)

The MA DPH Fish Consumption List includes five waterbodies in the Nashua River Basin; Wachusett Reservoir, Pepperell Pond, Grove Pond, Plow Shop Pond, and Mirror Lake because of elevated levels of mercury in fish tissue.   The advisories recommend the following (MA DPH 1999):

Wachusett Reservoir, Boylston/West Boylston/Clinton/Sterling (Advisory issued by MA DPH June 1989):

· Children under 12, pregnant women and nursing mothers should not consume fish except for lake trout (less than 24 inches long) and salmon.  

· All other people should not eat smallmouth bass, largemouth bass, or lake trout (greater than 24 inches long); May eat unlimited amounts of salmon and lake trout (less than 24 inches long); and should limit consumption of all other Wachusett Reservoir fish to one five-ounce meal per week. 

Pepperell Pond, Pepperell/Groton (Advisory issued by MA DPH June 1994): 

· Children under 12, pregnant women and nursing mothers should refrain from consuming any fish from Pepperell Pond in order to prevent exposure of developing fetuses and young children to mercury.

· The general public should refrain from consumption of largemouth bass caught from Pepperell Pond.
· The general public should limit consumption of all other Pepperell Pond fish to two meals per month.
Mirror Lake, Ft. Devens, Harvard (Advisory issued MA DPH May 1996): 

· Children under 12, pregnant women and nursing mothers should refrain from consuming any largemouth bass from Mirror Lake in order to prevent exposure of developing fetuses and young children to mercury.
· The general public should limit consumption of largemouth bass caught from Mirror Lake to two meals per month.
Plow Shop Pond, Ft. Devens, Ayer (Advisory issued by US Army):

· The general public should not consume any fish from this waterbody.

Grove Pond, Ft. Devens, Ayer (Advisory issued by town of Ayer):

· The general public should not consume any fish from this waterbody.
Another major issue in the Nashua River Basin is the redevelopment of the Fort Devens base. The following information provides a description of the base’s historical use and on going restoration, redevelopment and remediation activities (EPA 17 November 2000). 

The Army established Fort Devens in 1917 as a temporary training camp for soldiers during World War I. In 1931, the camp became a permanent installation and operated for over 60 years serving a variety of military purposes. In 1991, the Fort Devens base was targeted for realignment and closure and by 1996, the base was closed and the transformation of the site for public and private use began. 

The Fort Devens installation primarily comprises three primary areas, the Main Post, North Post, and South Post. The Main Post provided all base housing, community services, administrative buildings, training facilities, ammunition storage and an 8.8-acre vehicle maintenance yard. The Main Post also is the site of an 84-acre municipal landfill that existed before the base was established, and was used by the Army. The North Post was primarily a military airfield, but was also used to train troops. In addition, it contains a wastewater treatment plant. The South Post contained areas for troop training, firing range activities, and an air drop zone. 

The numerous operations at the Fort Devens base have resulted in the possible contamination of over 80 areas of the installation. Three of these areas were of particular concern to the Superfund program: the maintenance yard and municipal landfill located on the Main Post, and the airfield located on the North Post. The maintenance yard consisted of an unpaved parking area where military vehicles leaked fuel and oil onto the ground. Additionally, underground storage tanks located at the maintenance yard had released waste oil, resulting in contamination of the surrounding soil with polyaromatic hydrocarbons, which are carcinogenic. The municipal landfill had deteriorated to a point where there was a significant threat of arsenic contamination to the groundwater under the site. Groundwater also is contaminated at the North Post, where a plume of polychloroethylene was detected under the airfield. Polychloroethylene is a solvent that was used extensively by the Army to clean parachutes at the airfield. Many other contaminated areas of the Fort Devens site are being addressed under authorities other than Superfund. 

At its peak, over 15,000 military personnel and their families lived on the Fort Devens base. The current land use around the site is primarily rural and residential, with an estimated 3,500 households located within two miles of the Fort Devens boundary. In addition, the Nashua River and many of its tributaries run directly through the site, with wetlands located along its banks. The Oxbow National Wildlife Refuge is located just below the southern boundary of the Main Post. 

The closure of Fort Devens and the remedies chosen to clean up the site were key factors in its redevelopment. As an Army base, Fort Devens had extensive infrastructure in place and was being used for a variety of operations. At the time of the base’s closure, studies indicated that approximately 5.6 million square feet of land and over 2 million square feet of existing buildings and facilities had potential reuse because of their location and access to major highways and rail service. Several public and private sector employers have taken advantage of this redevelopment potential and have located, or are planning to locate, at the site. The redevelopment of Fort Devens is expected to revitalize the local economy impacted by the base’s closure. 

As part of the redevelopment of the Fort Devens site, the Department of Defense (DoD) transferred large portions of the site to other Federal departments and the State to provide public services and attract private businesses. DoD retained control of 5,000 acres of land, including all of the South Post and portions of the Main and North Posts, for construction of a new Army Reserve enclave and training area. DoD transferred the remainder of the site to the Department of Labor (DOL), the Department of Justice (DOJ), and a State-designated developer for public and private development. DoD transferred approximately 22 acres of land to DOL, which is building a Jobs Corp Center; 222 acres to the DOJ, where a Federal Bureau of Prisons Hospital is being built; and approximately 836 acres along the Nashua River to the Fish and Wildlife Service (FWS) for an extension to the Oxbow National Wildlife Refuge. The remainder of the Main and North Posts was transferred to the Massachusetts Government Land Bank to promote and oversee private redevelopment. 
SOURCES OF INFORMATION

Multiple local, state and federal agencies provided information used in the water quality assessment of the Nashua River Basin.  Within the Department of Environmental Protection (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 data, toxics in fish flesh data, and lake synoptic survey data were provided by DEP BRP Division of Watershed Management (DWM) Watershed Planning Program.   The DEP Central Regional Office Nashua River Watershed Team and the DWM Watershed Permitting Program provided water withdrawal and wastewater discharge permit information (Water Management Act, and National Pollutant Discharge Elimination System).  [Note: The BRP DWM Drinking Water Program evaluates the status of the Drinking Water Use and this information is therefore not provided in this assessment report.]  Projects funded through various DEP grant and loan programs also provide valuable information that may be used in the water quality assessment report (MA DEP  2000c).  A summary of these projects for the Nashua River Basin is provided in Appendix E.

Other state agencies contributing information to this report include: the Metropolitan District Commission (MDC), the Massachusetts Department of Public Health (MA DPH), the Department of Fisheries, Wildlife, and Environmental Law Enforcement (DFWELE) Division of Fisheries and Wildlife and its Riverways Program, and the Department of Environmental Management (DEM).
The MDC’s Division of Watershed Management (MDC DWM) is responsible for securing and maintaining an adequate supply of high quality drinking water to meet the demands of the 46 communities served by the Massachusetts Water Resources Authority (MWRA).   Water quality sampling and watershed monitoring are an integral part of their mission.  The Environmental Quality Section staff at Wachusett Reservoir conduct the sampling activities.  Their routine water quality sampling data, conducted at 20 stations on 15 tributaries, includes weekly sampling for fecal coliform bacteria, temperature, dissolved oxygen (DO) and pH measurements and monthly nutrient sampling.  Samples were almost always collected between 7:30 and 11:00 in the morning, generally on Tuesday or Wednesday (Pistrang 2000).  Additional sampling during storm events and special studies are also summarized in their annual water quality reports for Wachusett Reservoir and Watershed (Getman et al. 1996, Pistrang et al. 1997 and 1998).   Their water quality monitoring data from 1995 to 1999 is summarized in this assessment report. The MDC also conducts benthic macroinvertebrate sampling in the Wachusett Watershed and has used a modified RBP III evaluation for their analysis (Pistrang 2000).   Most organisms were identified to genus or species if keys were available with the exception of the chironomids. For purposes of determining total number of taxa, chironomids were separated into general groupings based on overall physical appearance.   Benthic macroinvertebrates were sampled at a total of 14 stations in the Wachusett Reservoir Watershed by MDC in 1996. 

Federal agencies contributing to the information used in this report include the EPA and United States Geological Survey (USGS).    The EPA provided compliance monitoring evaluations at five NPDES facilities during August 1998 (Fitchburg East and West, Leominster, Clinton, and Ayer WWTPs) (Kundarauskas 1998).   In-situ meters were also deployed by EPA to obtain diurnal dissolved oxygen data at four locations between 16 and 24 July and 10 – 13 August 1998 (inlet and outlet of Pepperell Pond, Groton School and the Ice House Dam) (MA DEP 1998).  EPA also collected sediment quality data.  This monitoring included sediment oxygen demand (SOD) measurements at eight locations during November 1998.   Sediments for toxicity testing were collected at five of the locations using the test organisms Chironomus tentans and Hyallela azteca as well as physicochemical analysis in March 1999 (McDonald 1999):

· grain size

· Total Organic Carbon (TOC)

· Simultaneously extracted metals/acid volatile sulfides (SEM/AVS)

· Cyanide (Cn)

· total metals: silver (Ag), arsenic (As), barium (Ba), beryllium (Be), cadmium (Cd), cobalt (Co), chromium (Cr), copper (Cu), nickel (Ni), lead (Pb), antimony (Sb), selenium (Se), thallium (Tl), vanadium (V), zinc (Zn), and mercury (Hg)   

Sediment sampling station locations in the Nashua River included:  

· NR1 upstream of the “Tank Bridge” and railroad tracks, 


· NR2 downstream of the “Tank Bridge” across from the boat landing in the Oxbow National Wildlife Refuge, 

· NR3 approximately 30m upstream of the Ice House Dam, 

· NR4 adjacent to the abandoned Devens air strip, and 


· NR5 just upstream of the Pepperell Dam.

Hydrological data was obtained from USGS at five stations: North Nashua River in Fitchburg, North Nashua River in Leominster, the Stillwater River in Sterling, the Squannacook River in West Groton and the mainstem Nashua River in East Pepperell  (Socolow et al. 1998 and Socolow et al. 1999).  

A directed study of fish in lakes in northeastern Massachusetts (MA) was performed by the DEP Office of Research and Standards (ORS) during 1999 in order to examine possible spatial patterns in the occurrence of higher fish mercury concentrations and to compare the fish contamination situation in this localized geographical region to state-wide and regional data (MA DEP 2000b). Northeastern Massachusetts has an important history of industrialization dating back into the nineteenth century with the extensive burgeoning of mills along the Merrimack River.  Most of this industry is now gone and the infrastructure for the mills is now slowly being converted to non-manufacturing uses.  Many of the older, larger towns are relatively densely populated areas, yet surrounding lands are relatively undeveloped. This region was recently identified through the use of an air deposition model as having the highest predicted annual levels of recent wet and dry atmospheric deposition of mercury in the state. The area has the state’s largest concentration of point sources of atmospheric mercury emissions: three municipal solid waste incinerators and a medical waste incinerator.  Zones downwind from major point sources may be subject to increased deposition of a variety of contaminants (e.g., smelters, tailings piles and power stations).  While historic records do not exist of atmospheric mercury deposition in this area, past widespread burning of coal for domestic heat and industrial boilers in the late nineteenth and first half of the twentieth centuries probably contributed to a relatively high background mercury signature in the environment of this part of the state. The objectives of the study were to: 

1) sample fish from as many lakes in northeastern MA where fishing takes place as possible in order to determine if fish consumption advisories are needed for those lakes;

2) determine whether the frequency of advisories is greater in this area than across the state as a whole; 

3) determine if there are any spatial patterns in fish mercury concentrations within the study area related to the locations of the major point sources of mercury emissions; 

4) determine how well measured mercury concentrations match those predicted by a fish tissue mercury prediction model developed by MA DEP; 

5) compare mercury concentrations in fish from the region with those from other parts of Massachusetts.

The lakes sampled in this study were chosen on the basis of the following: size of lake (4 hectares minimum size); availability of fish species; fishing pressure; access; and proximity to other lakes. Three lakes in the Nashua River Basin were selected for inclusion in this study: Fort Pond (Lancaster), Hickory Hills Lake (also known as Dickinson Reservoir, Lunenburg), and Bare Hill Pond (Harvard) (MA DEP 2000b).  

In addition to state and federal agencies, regional, local, and citizen monitoring groups provide data/information for the watershed management process which may be used to indicate areas of both high and degraded water quality, as well as causes and sources of contamination.  The Nashua River Watershed Association (NRWA), founded in 1969, is a nonprofit organization dedicated to educating and advocating for the protection of the watershed’s natural resources.  Since 1993, the NRWA has also organized and conducted a volunteer water quality monitoring program (NRWA 1999).  The NRWA, with support of the DFWELE Riverways Program, have also organized Stream Teams in various subwatersheds since 1995 to establish stewardship of streams by local citizens, schools, businesses and civic groups.  These include: Catacunemaug Brook Stream Team, Phillips Brook Stream Team, North Nashua River Fitchburg Stream Team, Nashua River Clinton Stream Team, Unkety Brook Stream Team, Nissitissit River (Squan-A-Tissit Chapter of Trout Unlimited), and the Nashua River Pepperell Stream Team.   A Monoosnuc Brook Greenway Project and a shoreline survey along Willard Brook was also conducted.  The NRWA, with input from the watershed communities and many groups, agencies, and individuals, created a 2020 Vision Plan for the Nashua River watershed: Dedicated to a healthy ecosystem with clean water and open spaces for human and wildlife communities, where people work together to sustain mutual economic and environmental well being intended as a guide for growth, conservation, and resource protection (NRWA 1 December 2000b).

Site specific evaluations of other water quality issues in the Nashua River Basin 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 Central Regional Office Nashua River Watershed Team and the DWM Watershed Permitting Program (Water Management Act - WMA and National Pollutant Discharge Elimination System –NPDES).

The Nashua River Basin has facilities that discharge to the mainstem of the river and to several of its tributaries (Appendix F, Table F1).  The following types of NPDES discharges occur in the watershed (Hogan 2000):

· Municipal wastewater treatment plants (WWTPs): these facilities treat wastewater from domestic and industrial sources within the WWTP service area. They range in size from the Town of Pepperell WWTP that has a capacity of 0.705 MGD and treats only municipal, sanitary wastewater to the Fitchburg East facility with a treatment capacity of 12.4 MGD.  A significant number of combined sewer overflows (CSOs) in the City of Fitchburg and combined manholes in the City of Leominster also discharge into the North Branch and mainstem Nashua rivers.  Elevated bacteria levels, common after rain and snow melt events, cause short-term violations of the MA Water Quality Standards, and result in short-terms limitations of the primary and secondary contact recreational uses. 

· Industrial WWTPs and non-process discharges: the majority of industrial process wastewaters are treated at the municipal 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.   Significant industrial WWTPs include two paper processing plants in the watershed, the Hollingsworth and Vose Company and the Pepperell Paper Company.  Several industries also have general permits issued to the facilities by USEPA for the discharge of non-contact cooling water and storm water.  While these discharges are authorized and controlled under general permits, the associated impacts from these facilities are minimum and do not get significant environmental review from DEP.

· Other:  Power plants include Pinetree Power (Fitchburg), Pepperell Paper Company Power Plant, Fitchburg Paper Mill Dam #4 (FERC #11058) (FERC 12 December 2000).
All six municipal wastewater treatment plants in the Nashua River Basin submit toxicity testing reports to EPA and 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 April 2000 were reviewed and summarized (ranges) for use in the assessment of current water quality conditions in the Nashua River Basin.  These include:

· Ayer WWTP MA0100013

· Fitchburg East WWTP MA0100986

· Leominster WWTF MA0100617

· MWRA Clinton MA0100404

· Pepperell WWTF MA0100064

· West Fitchburg WWTP MA0101281

Two institutional NPDES discharges also conduct toxicity testing of their effluents (MCI Shirley MA0033824 completed tie-in to the Devens WWTP in January 1999).  These include:

· Groton School WWTP MA0033324

· River Terrace Healthcare MA0025763

Four industrial NPDES discharges also conduct toxicity testing of their effluents.  These include: 

· Hollingsworth and Vose MA0004561

· Indeck Pepperell Power MA0032034

· Pepperell Paper Company MA0005185

· Simonds Industries Inc. MA0022896

Two non-contact cooling water (NCCW) NPDES discharges and one water treatment plant (WTP) also conduct toxicity testing of their effluents.  These include:

· B.F. Goodrich MAG250864 NCCW

· Holden Trap Rock Company MA0020320 NCCW

· Rutland WTP MAG640033

Note: The following minor NPDES facilities have also conducted toxicity testing but do not discharge into streams assessed in this report.  These facilities include: 

· Kelly Company, Clinton MA0027448 (Counterpane Brook) no longer discharges

· NOVACOR Chemicals, Leominster MA0000442 (Wass Brook) no longer discharges 

· Suprenant Cable Corp., Clinton MA0001783 (Counterpane Brook) no longer discharges 

· P.J. Keating Co., Fitchburg  MA0003689 (tributary to Lake Shirley) (Appendix F, Table F1)

One additional institutional NPDES facility (MA0028444 St. Benedict Center, Harvard – a retreat center and bakery) discharges into an unnamed tributary of the Nashua River (Appendix F, Table F1) not assessed in this report.  Cushing Academy, Ashburnham (MA0101958) a former discharge in the Nashua River Basin, was connected to the Ashburnham sewer system in 1996.  Their wastewater is treated at the Gardner WWTP in the Millers River Basin (Moylan 2000).

A list of registered and permitted water Water Management Act (WMA) withdrawals (both public water suppliers and other industrial users) is provided in Appendix F, Table F2 (LeVangie 2000).  In cases where water withdrawal information was available, it was included in the segment assessment.  In order to determine where stream segments might be affected by water withdrawal activities, a review of the WMA files is necessary.

Total Maximum Daily Loads (tmdl) 

As part of the Federal Clean Water Act, states are required to develop Total Maximum Daily Load (TMDL) Reports for lakes, rivers and coastal waters not meeting the states water quality standards as indicated by the states 303d 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 303d list and the TMDL program are available on the DEP website at: http://www.state.ma.us/dep/brp/wm/wmpubs.htm.

Rivers

EPA has contracted Tetra Tech, Inc. and Numeric Environmental Services (NES) to develop a set of computer models and GIS tools which will be used by the agencies for detailed water quality analysis and development of a TMDL on the mainstem of the Nashua River (Hartman 2000).  Although the models and TMDL will target the 8.8 mile reach of the Nashua River between the confluence with the Squannacook River and the Pepperell Dam (MA81-06) (which is on the 1998 303d list for organic enrichment/low dissolved oxygen), the tools will be available for further evaluation of other constituents (e.g., suspended solids) and for other sections of the mainstem and tributaries.  TetraTech has completed the first step of model development: a calibrated hydrologic model, GIS soils and land use mapping, and an NPSM model for total nitrogen and total phosphorus within the BASINS environment (EPA 2000).  NES is continuing development of the NPSM model to include nutrient cycling, to add in the mainstem reaches portion of the model, and to integrate the subwatershed component as part of a larger model outside of BASINS (NES 2000).   NES is also developing a wasteload allocation QUAL2 model for low flow, steady state conditions. The models will assist the agencies in determining NPS and point source contributions through development of scenarios for baseline, present and future watershed conditions.  The models will also help to determine NPS remediation actions if necessary, and provide information for WWTF NPDES permitting.

Lakes 

Of the nine lakes in the Nashua River Basin on the 1998 303d list, only Bare Hill Pond has a final EPA approved TMDL for Total Phosphorus which includes options for aquatic plant management (see publication on the website above) (Mattson 2000 and MA DEP 1999b).  Total Phosphorus TMDLs for Fort Pond, Harbor Pond, Pierce Pond, Flannagan Pond and Barrett Pond are scheduled to be developed on the Five-year watershed cycle in years 2004 and 2009. Plow Shop Pond and Grove Pond, which are listed for metals on the 303d list, are part of a cleanup memorandum of understanding between the Army, DEP and the EPA dated 17 September 171998. In a Decision of the Army dated 18 April 1997, the Army determined that “No Further Action” for cleanup of Mirror Lake is required.  The lake will however, probably remain on the 303d list for mercury contamination in fish and a therefore TMDLs will have to be developed for all three of these lakes as well.

OBJECTIVES

This report summarizes information generated in the Nashua River Basin through Year 1 (information gathering in 1997) and Year 2 (environmental monitoring in 1998) activities established in the “Five-Year Cycle” of the Watershed Initiative.  Data collected by DWM in 1998, in accordance with the draft Nashua River Monitoring Plan (Kimball 1998), are provided in Appendices A, B, C and D (QA/QC, data tables, a technical memorandum; Biological Assessment of Streams in the Nashua River Watershed from 1998 Data, and a technical memorandum: Nashua River 1998 Chlorophyll a, Phytoplankton and Periphyton Sampling).  Together with other sources of information (identified in each segment assessment), the status of water quality conditions of lakes and streams in the Nashua River Basin was assessed in accordance with EPA’s and DEP’s use assessment methods. Not all waters in the Nashua River Basin 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 Nashua River Basin, defined as segments in the WBS database, currently support their designated uses (i.e., meet 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, 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 Nashua River Watershed Team for use in its annual and 5-year watershed action plans.

Segment Report Format

The segment order in this assessment report follows the Massachusetts Stream Classification Program (Halliwell et al. 1982) hierarchy.  Stream segments are organized hydrologically (from most upstream to downstream).  Tributary summaries follow the segment into which they discharge.  Lakes segment summaries are presented after the stream segments.  Each stream segment summary is formatted as follows: 



Note: The 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.  Location of 


Nashua River Basin.





Historical Fish Toxics Monitoring in the Nashua River 


In the summer of 1985 white sucker (Catostomus commersoni) were collected by DEP at nine sites (five on the North Branch Nashua River, including Snows Millpond, two on the “South Branch”, and two on the mainstem Nashua River) as part of the Massachusetts Fish Toxics Monitoring Program. White suckers ingest large volumes of sediment while feeding, thus increasing the probability of absorbing contaminants through the gut. Ten suckers were collected, processed as a composite sample and subsequently analyzed for heavy metals from each site (Johnson et al. 1990). The data were submitted to MA DPH.  No specific fish consumption advisories were issued.





Segment identification 


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


Sources of information: coding system (waterbody identification number e.g., MA34-01) 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 (the top three uses for the subwatershed) 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 1985,1990,1992, and 1997 as shown below (EOEA 1999a):



























































Segment locator map


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


Sources of information: MassGIS (EOEA 1999b) data layers (stream/lake segments, and quadrangle maps).


Water withdrawals and wastewater discharge permit information


Water withdrawal, NPDES wastewater discharge.


Sources of information: WMA Database Printout (LeVangie 2000); open permit files located in Worcester DEP Office (MA DEP 2000e and f, Kimball 2000 and Hogan 2000).  


Use assessment


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


Sources of information include: DWM 1998 Survey data (Appendix B and Appendix C); USGS streamflow data (Socolow et al. 1998 and Socolow et al. 1999); EPA sediment quality information (McDonald 1999); MDC water quality data (Getman et al. 1996, Pistrang et al. 1997 and 1998, and Pistrang 2000); DEP DWM Toxicity Testing Database “TOXTD”; NRWA and Stream Team reports.  The MA DPH Freshwater Fish Consumption Advisory List (MA DPH 1999) was used to assess the Fish Consumption Use. The DEP Drinking Water Program maintains current drinking water supply data.  Where other sources of information were used to assess designated uses, citations are included.   


Summary


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


Recommendations


Additional monitoring and implementation needs.
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