INTRODUCTION




Figure 5 Clean Water Act Implementation Cycle
The Massachusetts Watershed Initiative is a collaborative effort between state and federal environmental 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 project is underway in a process known as the “Watershed Approach”.  The five-year cycle of the Watershed Approach, as illustrated in Figure 5, provides the management structure to carry out the mission. This report presents the assessment of water quality conditions in the subbasins of the Hudson River Basin (Hoosic, Kinderhook, and Bashbish).  The assessment is based on information that has been researched and developed through the first three years (information gathering, monitoring, and assessment) of the five-year cycle by the Department of Environmental Protection (DEP) as part of its federal mandate under the Federal Water Pollution Control Act (commonly known as the Clean Water Act).  

The objective of the Clean Water Act (CWA) is to restore and maintain the chemical, physical, and biological integrity of the Nation’s waters (Environmental Law Reporter 1988).  To meet this 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.  Together, these agencies are responsible for implementation of the CWA mandates. Under Section 305(b) of the Federal Clean Water Act, DEP must submit a statewide report every two years to the EPA, which describes the status of water quality in the Commonwealth.  The 305(b) statewide report is based on the compilation of the Commonwealth’s 27 watershed assessment reports.  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.  Reporting on the status of the water quality conditions follows a standardized process described in the assessment methodology.  This process involves the analyzing of biological, habitat, physical/chemical, and/or toxicity data and other information to assess the degree of use support, and identify causes and sources of impairment. The following 1997 Hudson River Basin Assessment Report is an integral component of this 305(b) reporting process.
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 (MADEP 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 4) 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 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, DEP describes its Quality System in an EPA-approved Quality Management Plan (QMP) 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, 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.  

Table 4  Summary of Massachusetts Surface Water Quality Standards (MADEP 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 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 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.

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.  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.  However, if there is some indication that water quality impairment may exist based on any given variable, that variable is identified with an “alert status”.  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 4) 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).  

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.

The guidance used to assess each designated use 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 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 4) 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)
BPJ*
BPJ*
BPJ*

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

Macrophytes (4)
No non-native plant species present, 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 4)
Criteria exceed in 11-25% of measurements.  
Criteria exceeded >25% of measurements.

pH  (3, 6)
Criteria  (Table 4)
Criteria exceed in 11-25% of measurements.  
Criteria exceeded >25% of measurements.

Temperature (3, 6) ***
Criteria  (Table 4), ***
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 4, (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 4)

      0.254 mg/L**** NH3-N

      0.011 mg/L TRC
Criterion is exceed in < 10% of samples.  
Criterion is exceed in > 10% of samples.

CHEMISTRY – SEDIMENT 

Toxic Pollutants (5)
< L-EL***** 
One pollutant  between L-EL and S-EL
One pollutant ( S-EL

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

PCBs – whole fish (1)
<500 (g/Kg wet weight  
BPJ*
BPJ*

DDT (2)
<14.0 (g/Kg wet weight 
BPJ*
BPJ*

PCBs in aquatic tissue (2)
<0.79 ng TEQ/Kg wet weight 
BPJ*
BPJ*

*BPJ = Best Professional Judgement, ***maximum daily mean temp. in a month (minimum of 6 measurements evenly distributed over 24-hours) <criterion, ****Ammonia levels for pH of 9.0, actual “criterion” varies with pH and is evaluated case-by-case, *****L-EL = Low Effect Level and S-EL = Severe Effect Level

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.  This assessment 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 Fish Consumption Advisory List.  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 

* NOTE: In 1994, DPH issued a statewide Interim Freshwater Fish Consumption Advisory for mercury.  This precautionary measure was aimed at pregnant women only; the general public was not considered to be at risk from fish consumption.  The advisory encompasses all freshwaters in Massachusetts therefore the fish consumption use  will no longer be assessed as support.
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 DEP’s Drinking Water Program (DWP). The use is not assessed when the source has been placed on “emergency or backup” status since no testing is required.  Below is an overview of the 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 (Table 4) 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 (Table 4) 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 (Table 4)
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 (Table 4)
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. 

* 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 (stormwater 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 (Table 4)
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. 

* 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 (stormwater 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 stream flow.

Wet weather can be defined as:  Precipitation antecedent to the sampling event that results in a marked increase in stream flow.
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 (Table 4)
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).   NOTE: There are four segments in the Hoosic River Subbasin that have been encased in concrete.  Although these concrete chutes are not appealing, the impairment is associated with habitat quality degradation which affects the aquatic life use not the aesthetics use. The aesthetics use assessment is based guidance relating to objectionable deposits (e.g., sludge), floating debris (e.g., algal mats), objectionable odor (e.g., sewage) or nuisances (e.g., tubifex worms).  Concrete channels do not fit into any of these categories and therefore can not be used to assess the aesthetics use.

SHELLFISHING USE
This use is assessed using information from the Department of Fisheries, Wildlife and Environmental Law Enforcement's Division of Marine Fisheries.  The information is in the form of various classifications of shellfish closures and restrictions.  Shellfish areas under management orders are not assessed.

Variable
(# indicates reference)
Support – 

SA Waters—open for shellfish harvesting without depuration (Open areas) 

SB Waters—open for shellfish harvesting with depuration (Open, conditionally approved, restricted areas)
Partial Support – 

SA Waters—Seasonally closed/open, conditionally approved and restricted

SB Waters—Seasonally closed, seasonally open, conditionally restricted areas
Non Support –

SA Waters—Closed  areas

SB Waters—Closed areas



Division of Marine Fisheries Shellfish Project Classification Area Information (11)
Reported by DMF 
Reported by DMF
Reported by DMF
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HUDSON RIVER BASIN DESCRIPTION AND CLASSIFICATION

Three river basins along the western border of Massachusetts, the Hoosic, Kinderhook and Bashbish, flow into the larger Hudson River Basin (Figure 6).  The Hoosic River drains approximately 165 square miles in Massachusetts all located within Berkshire County.  The communities of Cheshire, Adams, North Adams, Clarksburg, New Ashford, and Williamstown lie almost entirely within the basin boundaries.  Hancock, Lanesborough, Pittsfield, Dalton, Windsor, Savoy and Florida also have a small portion of their land area within the Hoosic River Subbasin. The Kinderhook Subbasin, bordered by NY State on the west, the Hoosic River Subbasin to the north and the Housatonic Basin on the southeast, drains approximately 22 square miles in MA.  The drainage area includes portions of Hancock, Lanesborough, and Richmond.  This area drains west into the Hudson River in NY State. The Bashbish Subbasin is located in the southwest corner of MA draining 15 square miles of Egremont and Mount Washington.  The flow from Bashbish Brook also drains west into NY State and eventually into the Hudson River.

[Note:  From its origin at the outlet of Cheshire Reservoir to its confluence with the North Branch Hoosic River, the Hoosic River is locally known as the South Branch Hoosic River, however it is referred to as the Hoosic River in this report.]

Consistent with the National Goal Uses of “fishable and swimmable waters”, the classification of waters in the Hudson River Basin (including Hoosic, Kinderhook, and Bashbish Subbasins) according to the SWQS, include the following (MA DEP 1996):  
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 “Class A – These waters are designated as a source of public water supply.  To the extent compatible with its use they shall be an excellent habitat for fish, other aquatic life and wildlife, and suitable for primary and secondary contact recreation.  
These waters shall have excellent aesthetic value.  These waters are designated for protection as Outstanding Resource Waters (ORW’s) under 314 CMR 4.04(3).”

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 and all designated Class A Public Water Supplies, and may include surface waters found in National Parks, State Forests and Parks, Areas of Critical Environmental Concern (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.  In the Hudson Basin, all designated ORWs are associated with Class A Public Water Supplies (Rojko et al. 1995). 

 In the Hoosic River Subbasin, the following waters are classified as A, Public Water Supply:

· Bassett Reservoir, source to outlet in Cheshire and those tributaries thereto (Bassett Brook)

· Unnamed Reservoir (Kitchen Brook Reservoir), source to outlet in Cheshire and those tributaries thereto (Kitchen Brook)

· Notch Reservoir, source to outlet in North Adams and those tributaries thereto (Notch Brook)

· Broad Brook, VT/MA State Line to the water supply intake in Williamstown  (Note:  the water supply intake is actually in VT.  Therefore the entire length of Broad Brook in MA should be Class B high quality water.  This change will be proposed in the next revision of the SWQS.)
· Mt. Williams Reservoir, source to outlet in North Adams and those tributaries thereto

· Williamstown Reservoir (Sherman Springs Reservoir), source to outlet to outlet in Williamstown and those tributaries thereto

· Thunder Brook, entire length 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 Hudson River Basin the following waters are classified as B, Cold Water Fishery, High Quality Water:
· Hoosic River, outlet of Cheshire Reservoir to the Adams WWTP discharge

· North Branch Hoosic River, VT/MA State Line to confluence with the Hoosic River 

· Kinderhook Creek, from its source to the NY State border 

· Bashbish Brook, from its source to the NY State border 

The following waters are classified as B, Cold Water Fishery:

· Green River, Springs Restaurant to the confluence with the Hoosic River (a.k.a., South Branch Hoosic River)

The following waters are classified as B, Warm Water Fishery:

· Hoosic River, Adams WWTP discharge to the VT/MA State Line

Unlisted waters not otherwise designated in the SWQS, are designated Class B, High Quality Water.  Where fisheries designations are necessary they shall be made on a case-by-case basis. 

OBJECTIVES

This report summarizes information generated in the Hudson River Basin throughYear 1 (information gathering in 1996) and Year 2 (environmental monitoring in 1997) activities established in the “Five-Year Cycle” of the Watershed Initiative.  Data collected by DWM in 1997, in accordance with the preliminary Quality Assurance Project Plan (QAPP) (MA DEP 1997a), are provided in Appendix A, B, C and D (QA/QC, data tables, technical memorandum of biological assessments, and fish toxics monitoring summary, respectively).  Together with other sources of information (identified in each segment assessment), the status of water quality conditions of lakes and streams in the Hudson River Basin was assessed in accordance with EPA’s and DEP’s use assessment methods.  It is important to realize that not all waters in the Hudson River Basin have been assessed.  Only those segments that have been surveyed by DEP are included in this report. 
The objectives of this assessment report are to:

1. Evaluate whether or not individual segments currently meet water quality standards, 

2. evaluate the status of each designated use that is applicable to the segment,

3. identify major point and nonpoint sources that could effect the segment (water withdrawals, wastewater discharges, land use practices, etc),

4. identify the presence or absence of any non-native macrophytes in lakes,

5. identify waters (or segments) of concern that require additional data to fully assess the water quality conditions, and

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

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 segment summary is formatted as follows: 


THE Hoosic River Subbasin 

The Hoosic River Subbasin is located in the northwestern corner of Massachusetts bordering both Vermont and New York (Figure 7).  Within Massachusetts, the Hoosic River Subbasin is bordered by the Deerfield River Basin to the east, the Westfield River Basin to the southeast, the Housatonic River Basin to the south and the Kinderhook Subbasin to the southwest.  The Hoosic River contains areas of relatively high relief, with elevations ranging from 3,487 feet on Mount Greylock (the highest peak in MA) to approximately 560 feet at the Vermont State Line (DEM 1989a).  The Hoosic River originates at the outlet of Cheshire Reservoir in Cheshire and flows north through Adams and into North Adams and is joined by the North Branch Hoosic River.  [Note:  From its origin at the outlet of Cheshire Reservoir to its confluence with the North Branch Hoosic River, the Hoosic River is locally known as the South Branch Hoosic River.]  The North Branch Hoosic River enters MA in Clarksburg and flows south into North Adams after which it turns west and joins the Hoosic River.  From the confluence with the North Branch, the mainstem Hoosic River flows northwest through Williamstown into southern Vermont and eventually the Hudson River in New York.  The Green River, the Hoosic’s largest tributary in MA joins the mainstem in Williamstown.

Historically, industry in the Hoosic River Basin was comprised of grist and saw mills that grew around the old forts after the American Revolution.  The mill industry expanded in the 1800s while large-scale agriculture did not develop due to the steep terrain.  Transportation improvements (the railroad) led to further industrialization of the basin which included mining, printing, tanning and paper mills (Plotkin and Kostecki 1988).

There are a total of 47 named streams in the Hoosic River Subbasin.  Segment summaries for fifteen of these streams representing 107.9 river miles are included in this report.  Only seven of the streams have been assessed representing the major streams in the Hoosic River Subbasin (52.6 river miles). 

In 1994 DPH updated their fish consumption advisory for the Hoosic River (Appendix D).  The Fish Consumption Use has been changed from non support to not assessed in all but one segment of the Hoosic River based on the advisory change.  The statewide DPH advisory (see Use Assessment Methods - Fish Consumption) precludes all surface waters in Massachusetts from supporting the Fish Consumption Use. 

A total of twenty nine lakes, ponds or impoundments (the term "lakes" will hereafter be used to include all) have been identified and assigned PALIS code numbers (Pond and Lake Information System, Ackerman 1989) in the Hoosic River Subbasin.  Twenty-six of the lakes are less than or equal to 50 acres in total surface area; eighteen are less than or equal to ten acres.  The total surface acreage of the Hoosic River Subbasin lakes is 685.

Seven lakes were assessed in the Hoosic River Subbasin. Four of the lakes are less than 50 acres in total surface area. The lakes surveyed in 1997 are located wholly or partly within only three different communities (Cheshire, Lanesborough, and North Adams) representing 77%, or 524 acres, of the lake acreage in the Hoosic River Subbasin.  Designated water supplies (i.e., Class A) accounted for only 13% (or 68 acres) of the assessed acreage. 
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Figure 6 Hudson River Basin and Subbasins (Hoosic River, Kinderhook, and Bashbish) Locations.











Segment identification 


	name, water body identification number (WBID) (Dallaire 1999a), location, length/size, classification and estimated trophic status (lakes).  


Sources of information: coding system (waterbody identification number e.g., MA11-01) used by DEP to reference the stream segment in databases such as 305(b) and 303(d) (Dallaire 1999a), the Massachusetts SWQS (MA DEP 1996), and other descriptive information.  





Segment description


	flow direction, tributary confluences (inlets/outlets for lakes), and major land-use estimates (the top three uses for the subwatershed and 100’ buffer zone)


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 and 1990-1992 (EOEA 1997). 





Segment locator map


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


Sources of information: MassGIS (EOEA 1997) data layers (stream/lake segments, and quadrangle maps).





Water withdrawals and wastewater discharge permit information


WMA, NPDES, and stormwater permits


Sources of information: WMA Database Printout (in MA DEP 1997a Attachment 13); open permit files located in Worcester and Springfield DEP Offices (MA DEP 1999a and 1999b); Department Environmental Management (DEM) Hudson River Basin reports (MA DEM 1989a, 1989b, and 1989c); and the draft Assessment of Land Use Activities and Nonpoint Source Pollution in the Hoosic River Watershed Report (BRPC 1998). 





Use assessment


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


Sources of information include: recent DWM survey data (Appendix B, C, D) and synoptic lake survey data (MA DEP 1997b) as well as the following:  data from the DEP DWM Toxicity Testing Database “TOXTD” (Dallaire 1999b), USGS streamflow data (Socolow et. al. 1998, Socolow et. al. 1999, and USGS 1997).  Any relevant historical data (> 5 years old) may also be described.  The MA DPH Freshwater Fish Consumption Advisory List (MA DPH 1999) was used to determine the Fish Consumption Use.  Status of the Drinking Water Use was determined for surface water supplies in the Hoosic River Basin through personal communication with DEP Drinking Water Program staff from the Springfield office (Prendergast 1999). 





Summary


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





Recommendations


Additional monitoring and implementation needs
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Figure 7 Hoosic River Subbasin Stream Network
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