INTRODUCTION




Figure 2. 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 watershed’s natural resources can be achieved.   Implementation of this project is underway in a process known as the “Watershed Approach”.  The five-year cycle of the Watershed Approach, as illustrated in Figure 2, provides the management structure to carry out the mission. This report presents the assessment of water quality conditions in the North Coastal Watershed.  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 most recent 305(b) report is the Commonwealth of Massachusetts Summary of Water Quality 1998 (DEP 1998b). The 305(b) statewide report is based on the compilation of information for the Commonwealth’s 27 watersheds.  The 305(b) report compiles data from a variety of sources, and provides an evaluation of water quality, progress made towards maintaining and restoring water quality, and the extent to which problems remain at the statewide level.   At the watershed level, instream biological, habitat, physical/chemical, toxicity data and other information is evaluated to assess the status of water quality conditions.  This analysis follows a standardized process described below (Assessment Methodology).   

ASSESSMENT METHODOLOGY

WATER QUALITY CLASSIFICATION

The Massachusetts Surface Water Quality Standards (SWQS) designate the most sensitive uses for which the surface waters of the Commonwealth shall be enhanced, maintained and protected; prescribe minimum water quality criteria required to sustain the designated uses; and include provisions for the prohibition of discharges (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 (DEP 1995) 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 (Treated Water Supply).  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 (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 all of 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 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.  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).  

Table 3. Summary of Massachusetts Surface Water Quality Standards (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 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.  ~ EPA. 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 (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.

· 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.

· 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).

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

· SHELLFISH HARVESTING (in SA and SB segments) – Class SA waters in approved areas (Open Shellfish Areas) shellfish harvested without depuration shall be suitable for consumption; Class SB waters in approved areas (Restricted Shellfish Areas) shellfish harvested with depuration shall be suitable for consumption.
· 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.

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 in segments of the North Coastal Watershed include:

· Combined Sewer Overflow (CSO) – These waters are identified as impacted by the discharge of combined sewer overflows in the classification tables in 314 CMR 4.06(3).  The permitting authority without a variance or partial use designation may allow overflow events 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).
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.  Excursions from criteria due to natural conditions are not considered impairment of use.  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)
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 3)
Criteria exceeded in 11-25% of measurements.  
Criteria exceeded >25% of measurements.

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

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

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

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

Nutrients (3)

      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

      0.011 mg/L TRC
Criterion is exceeded 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 (MA 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

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

* NOTE: In 1994, MA 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
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). DEP’s Drinking Water Program (DWP) maintains current drinking water supply data for active public water supplies.  When a source has been placed on “emergency or backup” status no testing is required.   The Drinking Water Use is not assessed in this report however, EPA guidance is provided below.  

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

SHELLFISHING USE
This use is assessed using information from the Department of Fisheries, Wildlife and Environmental Law Enforcement's Division of Marine Fisheries (DMF).  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, seasonally open, conditionally approved, conditionally restricted

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

SA Waters—Prohibited, areas  

SB Waters— Prohibited, areas 

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

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 Use support status can not be rated higher then Secondary Contact.  * 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.  ** 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 Use support status can not be higher then 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 (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.  ** 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 in a 30-day period.)  

3. Calculate the % of sample results exceeding 400 cfu/100 mL,

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
BPJ (spatial and temporal extent of  degradation)
BPJ (extent of  spatial and temporal degradation

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

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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NORTH COASTAL WATERSHED DESCRIPTION AND CLASSIFICATION  

DESCRIPTION 

The North Coastal Watershed (Figure 3) is located in northeastern Massachusetts where it is bordered by the Ipswich Watershed to the west and by the Boston Harbor (Mystic) Watershed to the south. In its northern most reaches it contains parts of the extensive Hampton and Seabrook saltmarshes, bordering the Merrimack River.  Progressing southward, Cape Ann provides some of the most distinctive rocky features of the Massachusetts coastline. The lower North Shore coastline consists of peninsulas interspersed with embayments, pockets of salt marsh, and estuaries with offshore rocky islands.  The Rumney Marshes, which includes all or portions of the Pines and Saugus Rivers and Diamond Creek, are located at the southern extreme of the watershed.  The Saugus River estuary is a large and historically degraded saltwater ecosystem with vast areas of wildlife habitat.  The construction of a major highway system that intersected the estuary was halted in the 1970’s.

The North Coastal Watershed occupies much of the coastal region of Massachusetts' northshore.  It extends from Salisbury to the city of Revere and comprises 168 square miles distributed over all or parts of 26 Massachusetts communities representing portions of Suffolk and Essex counties as well as one in New Hampshire.  These are Salisbury, Amesbury, Revere, Everett, Malden, Melrose, Saugus, Stoneham, Reading, Wakefield, Lynnfield, Lynn, Nahant, Swampscott, Marblehead, Salem, Peabody, Danvers, Beverly, Manchester, Wenham, Hamilton, Essex, Ipswich, Gloucester, and Rockport.  A small portion of Seabrook, New Hampshire also drains into the North Coastal Watershed.  While the communities in the southern portions of the watershed are the most urban in character, almost all of the municipalities are densely populated.  

A total of 89 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 North Coastal Watershed.  Seventy of the lakes are less than or equal to 50 acres in total surface area; 50 are less than or equal to ten acres. The total surface open of the North Coastal Watershed lakes is 2,415 acres.  

CLASSIFICATION

Consistent with the National Goal Uses of “fishable and swimmable waters”, the classification of the North Coastal Watershed waters, according to the SWQS, include the following:  

“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.”  In the North Coastal Watershed, the following waters are classified as SA:

· Essex River and its tributaries in Essex

· Annisquam River

· Pines River from its source to Route 1

· Walker Creek, Lanes Creek, Farm Creek, and Diamond Creek 

· Essex Bay, Massachusetts Bay, and Nahant Bay

· Marblehead Harbor

“Class SB – These waters are designated as habitat for fish, other aquatic life and wildlife and for primary and secondary contact recreation.  In approved areas they shall be suitable for shellfish harvesting with depuration (Restricted Shellfishing Areas).  These waters shall have consistently good aesthetic value.”  In the North Coastal Watershed, the following waters are classified as SB:
· Saugus River from Saugus Iron Works to Mouth.

· Pines River from Route 1 to mouth

· Rockport, Gloucester, Manchester, Beverly, Salem and Lynn Harbors

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

· Babson Reservoir, source to outlet in Gloucester and those tributaries thereto

· Haskell Pond, source to outlet in Gloucester and those tributaries thereto

· Goose Cove Reservoir, source to outlet in Gloucester and those tributaries thereto

· Dykes Pond, source to outlet in Gloucester and those tributaries thereto

· Wallace Pond, source to outlet in Gloucester and those tributaries thereto

· Fernwood Lake, source to outlet in Gloucester and those tributaries thereto

· Klondike Reservoir (Quarry Reservoir), source to outlet in Gloucester and those tributaries thereto

· Hawkes Pond, source to outlet in Lynnfield and those tributaries thereto

· Birch Pond, source to outlet in Saugus and Lynn and those tributaries thereto

· Breeds Reservoir, source to outlet in Lynn and those tributaries thereto

· Walden pond, source to outlet in Lynn and those tributaries thereto

· Gravelly Pond, source to outlet in Hamilton and those tributaries thereto

· Spring Pond, source to outlet in Peabody and those tributaries thereto

· Cape Pond, source to outlet in Rockport and those tributaries thereto

· Quarry Reservoir (Carlson’s Quarry), source to outlet in Rockport and those tributaries thereto

· Crystal Lake, source to outlet in Wakefield 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 North Coastal Watershed, the following waters are classified as B:
· Saugus River from its source (outlet of Lake Quannapowitt in Wakefield) to Saugus Iron Works including the LWSC Diversion Canal which discharges to Hawkes Pond (Treated Water Supply).

· Spring Pond and Griswold Pond from source to outlet in Saugus (also an ORW)

The designation of ORW is applied to those waters with exceptional socio-economic, recreational, ecological and/or aesthetic values (DEP 1995).  ORWs have more stringent requirements than other waters because the existing use is so exceptional or the perceived risk of harm is such that no lowering of water quality is permissible.  ORWs include certified vernal pools and all designated Class A Public Water Supplies, and may include surface waters found in National Parks, State Forests and Parks, Areas of Critical Environmental Concern (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 North Coastal Watershed, all designated ORWs are associated with Class A Public Water Supplies.

Unlisted waters in the North Coastal Watershed not otherwise designated in the SWQS, are designated Class B, High Quality Waters for inland waters and Class SA, High Quality Waters for coastal and marine waters.  Where fisheries or shellfish designations are necessary they shall be made on a case-by-case basis. 

NORTH COASTAL WATERSHED COMMUNITY

The North Coastal Watershed has been the subject of many studies in the past; hence, a great deal of information (data) is available from various interest groups.  In addition to citizen organizations, various state agencies have monitoring programs in this watershed.  

Three Local Governance Committees (LGCs) organized under the Massachusetts Bay National Estuary Program provide a prominent role in organizing and promoting citizen involvement.  The three are: Salem Sound 2000, Eight Towns and the Bay and Metro Boston Local Governance Committee.  These organizations, each described below, have been very active in this watershed and in some cases have sampling programs underway.

· Salem Sound 2000 (SS2000) is a non-profit, public-private partnership of municipalities, businesses, citizens and other non-profit organizations in a watershed defined region.  They are unique in that each of the municipalities that border the Sound is formally represented in the organization.  Their mission is to protect and enhance the quality of the Salem Sound ecosystem and to maximize its benefits as a regional resource.  

· Eight Towns and The Bay (8T&B) is a committee of municipally - appointed citizens from the following communities: Salisbury, Amesbury, Newburyport, Newbury, Rowley, Ipswich, Essex, Gloucester and Rockport.  8T&B is dedicated to the protection of our coastal waters and associated watersheds on the upper north shore of Massachusetts Bay.  The committee works to foster stewardship of coastal resources by heightening public awareness of solutions to pollution problems, providing technical assistance and supporting local research and education programs.

· The Metro Boston Local Governance Committee  (previously known as Metropolitan Area Planning Council - MAPC) of the Massachusetts Bays Program is composed of two subgroups with a municipally appointed representative from each of twelve member communities.  The subgroups were created to correspond with the boundaries of the EOEA Watershed Initiative and better enable the LGC to address issues using a watershed perspective.  The Nahant Bay/Broad Sound Subgroup includes Swampscott, Lynn, Nahant, Saugus, and Revere, all of which fall within the North Coastal Watershed.  The Boston Harbor Subgroup includes Winthrop, Everett, Chelsea, Boston, Milton, Quincy, and Braintree.  Each Metro Boston subgroup works to address the priorities of the Mass Bays Program by bringing local representatives together to identify, discuss, and act on local and regional water quality and coastal resource issues.  Five action items of the Massachusetts Bays Program’s Comprehensive Conservation and Management Plan have become priorities for this committee: stormwater pollution control and prevention, shellfish resource protection, coastal habitat protection, local land use growth management, and managing municipal wastewater.

The Massachusetts Audubon Society is a voluntary association of people whose primary mission includes the preservation of a Massachusetts environment that supports both wildlife and people.  The Society's programs encompass three broad areas: biological conservation, environmental education and 

advocacy.  The Society is one of the largest independent conservation organizations in New England with a membership of 63,000 households.   The Society’s North Shore Conservation Advocacy office in Wenham serves the cities and towns on the North Shore.  They focus their attention on the 16,000-acre "Great Marsh" of the upper North Shore and work closely with citizens, public officials, and local organizations to address issues of coastal habitat protection and restoration, water quality, and growth management.


The Saugus River Watershed Council is a nonprofit organization dedicated to educating, advocating and organizing for the protection of the resources in the Saugus River Watershed.  The Council has an extensive volunteer water monitoring initiative, offers free educational programs, produces a bi-monthly newsletter, has a small grants program to fund projects within the watershed, and acts a voice for the river.

The Office of Coastal Zone Management  (CZM) of Executive Office of Environmental Affairs (EOEA) has authority over the coastal areas of Massachusetts under the federal Coastal Zone Management Act.  CZM helps communities with harbor planning, monitoring, some wastewater issues, stormwater, and wetland and tideland issues.  CZM also serves as a conduit for grants to communities and organizations to remediate nonpoint source pollution.

The State Sanitary Code (105 CMR- 445.000) requires that the water at public bathing beaches be tested for bacteria to protect the public from contracting infectious diseases while swimming.  The vast majority of beach water quality testing is collected by local health departments or local organizations.  Through the Massachusetts Department of Public Health’s participation in the Comprehensive Conservation and Management Plan (CCMP) of the Massachusetts Bays Program, a bathing beach surveillance system was developed to assess public health and environmental quality issues (MA DPH 1997).  Their report summarizes 1995 bathing beach testing data. 

Metropolitan District Commission (MDC) was created in 1893 to oversee the Metropolitan Park System. It now maintains over 19,000 acres of woodlands, wetlands, and urban parklands in eastern Massachusetts, as well as a 120,000 acre watershed and reservoir system that begins at Quabbin Reservoir.  In the Saugus River Watershed, MDC's two largest parklands are Breakheart and Rumney Marsh Reservations. Routine testing for fecal coliform and enterococcus bacteria at their recreational beaches is conducted each year during the recreational season as part of their Beach Testing Program.  

The Department of Fisheries, Wildlife and Environmental Law Enforcement, Division of Marine Fisheries, Shellfish Management Program classifies potential shellfish habitat for harvest and direct human consumption.  The Division maintains a network of bacteria monitoring stations that provide data that are used to make classification determinations.

REVIEW OF EXISTING CONDITIONS AND PERCEIVED PROBLEMS

Nearly half (45%) of the land area in the North Coastal Watershed is highly developed, including residential, commercial, industrial and transportation land-use types.  Most of these areas are served by municipal wastewater collection systems that deliver sewage to publicly owned treatment works (POTWs) which discharge into the watershed’s coastal waters.  However, many residences continue to rely on individual on-site septic systems for sewage disposal.  Combined sewer overflows, non and/or contact cooling water and water treatment facility backwash wastewaters represent other types of discharges into the North Coastal Watershed.  Sections of the North Coastal Watershed in Danvers, Lynn, Salem, Gloucester, Peabody and Saugus have extensive areas of impervious surfaces created by dense housing developments, roads, commercial and industrial development and parking areas.  The runoff from these areas is altering the water quality and biological integrity of the resources that have been historically noted for smelt fishing, swimming and shellfishing.  

The DEP DWM has conducted water quality surveys in the North Coastal Watershed since 1975.  Prior to the 1997/1998 survey, the most recent surveys were conducted in 1987 and 1988 for Salem and Beverly Harbors and their tributaries, Salem Sound and Marblehead Harbor, Manchester Harbor, Gloucester Inner and Outer Harbors and a segment of the Annisquam River.  Data from the 1987 survey indicated that high coliform bacteria densities and/or low dissolved oxygen impaired the North River, Goldthwait Brook, South River Channel, Crane River, Bass River, Salem Sound (at the WWTP outfall) and several coves of Inner Gloucester Harbor.  Results of the 1988 survey indicated that the waters of the North Coastal Watershed generally did not support their designated uses (MA DEQE 1989).  

The Clean Water Act section 303(d) requires states to identify those waterbodies that are not expected to meet Surface Water Quality Standards (SWQS).  Thirteen lakes and ponds in the North Coastal drainage area were listed on the 1996 303(d) list: Beck Pond, Browns Pond, Chebacco Lake, Coy Pond, Flax Pond, Floating Bridge, Griswold Pond, Lower Pond, Pillings Pond, Lake Quannapowitt, Sluice Pond, Spring Pond, and West Pond (DEP 1998c).  Causes of impairment include noxious aquatic plants, fecal coliform bacteria, and/or organic enrichment/low dissolved oxygen.

Water quality monitoring in the Saugus River system has most recently been conducted by the Saugus River Watershed Council (SRWC) which has a volunteer water quality monitoring program.  The monitoring program follows recommendations made in a report produced by a consultant for the SRWC, Hudsonia Limited of New York (Tashiro et al. 1991).  The SRWC has since found areas with low dissolved oxygen and elevated nitrate concentrations that may be impacting the biological communities throughout the river.  Fecal coliform bacteria were also found during both dry and wet weather in levels exceeding water quality standards (Saugus River Watershed Council 1994).  The headwaters of the Saugus River are degraded in part as a result of water flowing from Lake Quannapowitt, which is a eutrophic lake.  

The high population density places demand on the water resources in the drainage basin for water supply, even though several municipalities actually derive their water supply from surface or groundwater sources outside of the North Coastal Watershed.  One area of concern is the Saugus River system that is affected by low flow conditions caused in part by registered and permitted water withdrawals by the Lynn Water and Sewer Commission.  Water is diverted from the Saugus River mainstem into Hawkes Pond, part of the LWSC Water Supply Reservoir system.  Permitted and registered withdrawals of 10.21 MGD by the City of Lynn and a permitted withdrawal of 0.28 MGD by the Colonial Golf Course in Lynnfield contribute to a section of the Saugus River being dry (Cashins 1997).   

SOURCES OF INFORMATION
Multiple local, state and federal agencies provided information used in the water quality assessment of the North Coastal Watershed.  Department of Environmental Protection (DEP) contributing agencies include Bureau of Resource Protection and Bureau of Waste Prevention (Hazardous Waste Sites).  Within the Bureau of Resource Protection, this reporting agency (Division of Watershed Management), and the Division of Municipal Services provided information for the assessment of the designated uses.  Specifically, water quality, habitat assessment, and biological data were provided by DEP DWM.  Water withdrawal and discharge information was provided by the Watershed Permitting Program (Water Management Act, and National Pollutant Discharge Elimination System).  The Drinking Water Program evaluates the status of the Drinking Water Use and this information is therefore not provided in this assessment report.  A complete listing of DEP DWM publications is available at http://www.magnet.state.ma.us/dep/brp/brppubs.htm (DEP 1999a).

Additional contributing state agencies include Massachusetts Department of Public Health (MA DPH) and Department of Fisheries, Wildlife and Environmental Law Enforcement’s Division of Marine Fisheries (DMF). MA DPH’s fish consumption advisory list was used to assess the Fish Consumption Use.   DMF provided information/data to assess the Aquatic Life and Shellfishing uses.  Federal agencies contributing include the EPA (NPDES permits) and United States Geological Survey (USGS) (streamflow data). 

In addition to governmental agencies, citizen monitoring groups provided valuable screening level data.  These types of information may be used to indicate areas of degraded water quality, causes and sources of contamination.  Two active monitoring groups in the North Coastal Watershed, Salem Sound 2000 and the Saugus River Watershed Council provided data to DEP DWM.  Although the data did not meet EPA and DEP DWM’s stringent data quality objectives, the information provided was an integral part of the assessment process.   

The DMF, Sportfisheries/Technical Assistance Program conducted a field sampling program between 1988 and 1990 to monitor rainbow smelt (Osmerus mordax) populations in coastal river systems along Massachusetts Bay (Chase 1990, 1992, 1993, 1995, and Chase et al. 1994).   Smelt migrate from coastal waters into estuaries in the fall, provide a valuable fall and winter fishery in communities along the coast and spawn past the extent of saltwater encroachment in the increased flow of shallow riffles.  The purpose of the program was to 1) provide baseline data useful to resource management goals of protecting sensitive spawning habitat from further degradation and restoring the Commonwealth’s rainbow smelt populations and 2) to characterize river systems by the collection of baseline chemistry and document the occurrence of other diadromous species in the river systems.  The results of these surveys in the North Coastal Watershed were provided by DMF.  The reports were used to better delineate Class B (freshwater vs. SB - tidally influenced), provide specific recommendations to improve and/or protect smelt spawning habitat in the North Coastal Watershed, provide information for the assessment of the Aquatic Life and Aesthetics uses.  Data from the DMF smelt spawning surveys are presented on a segment level, in this water quality assessment report.  The results of surveys conducted in the North Coastal Watershed in streams not assessed in this report are described below (Chase 1990, 1992, 1993, 1995, and Chase et al. 1994).


In addition to the smelt survey, DMF conducted bacteria monitoring as part of their Shellfish Management Program.  This information is used to classify (e.g., approved, conditionally approved, prohibited) and delineate their management areas.  These classifications are subsequently used to regulate the harvesting of various shellfish (Churchill 1999).  DMF shellfish management areas include acreage not designated as segments in this assessment report.  Therefore the use support status in each segment is not inclusive of all North Coastal Watershed management areas.  Appendix F includes the complete listing (watershed-wide) of DMF shellfishing closures posted in January 1999.  This list was applied on a segment level to assess the Shellfishing Use.   

DMF conducted a special investigation under their Sportfisheries/Technical Assistance Program from January-December 1997 entitled A Study of the Marine Resources of Salem Sound, 1997.  The inventory and documentation of the status of marine fishery resources and water quality in Salem Sound during 1997 was used in this assessment report on a segment level where applicable (Aquatic Life and Recreational uses).  Stations in the DMF study overlapping with segments in this report include: Sawmill Brook, Bass, Porter, Waters, Crane, Danvers, North, and Forest rivers, Manchester, Beverly, and Salem harbors and Salem Sound (Chase 2000).

National Pollutant Discharge Elimination System (NPDES) permit files were reviewed to determine whether facilities were required to collect any ambient monitoring data which could supplement the analysis of water quality conditions in the North Coastal Watershed (DEP 1999b, 1999c, and 1999d).  Where information was collected, it was used in the segment assessments that follow.  However some facilities that are located in the North Coastal Watershed area actually discharge into waters not assessed in this report.  These facilities are briefly described below:

1. MA0025707 Twin Light Manor Motor Inn, Gloucester discharge of 0.002 MGD to the Atlantic Ocean was to have been eliminated by 1 Oct 1975.  Record of Title V violations in the permit file.

2. MA0025500 Easterly Inn, Gloucester discharge of 0.0035 MGD to the Atlantic Ocean.  Information in permit file indicates Easterly Inn was going to tie into the Gloucester WWTP.  Current status is unknown.

3. MA0100625 The city of Gloucester has a primary wastewater treatment facility under 301h waiver authority which discharges outside of Gloucester Harbor proper into the Atlantic Ocean

4. MA0100145 The Rockport WWTP discharges 0.8 MGD of treated municipal wastewater to Sandy Bay.  Sandy Bay is outside of Rockport Harbor proper.

5. MA0090654 The town of Rockport Cape Ann Lighthouse discharges 0.0012 MGD of treated sanitary wastewater to the Atlantic Ocean from the facility on Thatchers Island, which is approximately one mile east of Rockport.  (This permit was issued July 1982). Current status is unknown.

6. MAG640021 Town of Rockport water treatment facility discharge to Cape Pond a Class A waterbody.

7. MAG640003 Town of Manchester-by-the-Sea discharge from the Gravelly Pond Water Treatment Facility to Gravelly Pond, a Class A waterbody.  This discharge began in June 1998.  The first two DMR reports indicated a total residual chlorine (TRC) concentration of 3 mg/L between April and June 1998 and a concentration of 1mg/L between July and September 1998.

8. MA0001830 Lynn Sand & Stone Company discharge of quarry water, cooling water, and concrete slurry to a lagoon adjacent to Foster’s Dam Pond.  This permit expired in December 1979 and apparently the facility is still operating under that permit.

9. MA0100374 The town of Marblehead is only allowed to discharge under emergency conditions from the Sargent Road Pump Station Overflow.  The overflow is screened and chlorinated prior to discharge into Massachusetts Bay.
DEP GRANT AND LOAN PROGRAMS
The DEP grant and loan programs consist of federal funds from EPA as authorized by the Clean Water Act (sections 604B, 104(b)(3) and 319, and the Drinking Water State Revolving Fund (DWSRF) Set-asides). Other programs are derived through state appropriation. These include the state bond fund for research and demonstration and state loan programs for municipalities (state revolving loan fund (SRF)) and homeowners (community septic management program). Each of these programs provides an opportunity for watershed initiative planning and/or implementation.  Other governmental agencies (CZM, EPA, etc.) also offer water quality related funding through grant and loan programs.  For further information on DEP managed grant and loan programs refer to Appendix E of this report. 

DEP REGULATORY PROGRAMS

Two regulatory programs are discussed in this report, 21E and Title V.  Additional MA DEP regulatory programs which may effect waters in the North Coastal Watershed include: the Wetlands Protection Act, the Rivers Protection Act, the Clean Vessels Act, etc.

Massachusetts Oil And Hazardous Material Release Prevention Act (M.G.L C. 21e)

Pursuant to the Massachusetts Contingency Plan (MCP), a 21E site is "any building, structure, installation, equipment, pipe or pipeline, including any pipe discharging into a sewer or publicly-owned treatment works, well, pit, pond, lagoon, impoundment, ditch, landfill, storage container, motor vehicle, rolling stock, or aircraft, or any other place or area where oil or hazardous material has been deposited, stored, disposed of or placed, or otherwise come to be located.  The term shall not include any consumer product in consumer use or any vessel."  The MCP  (collectively 310 CMR 40.0000) are the regulations promulgated by the DEP to enforce M.G.L. c. 21E.  Sites are investigated and cleaned up by the person or company required to do so under this law.  A complete listing of statewide 21E sites can be accessed through the DEP World Wide Web site (http://www.state.ma.us/dep/bwsc/sitelist.htm). 

Title V
Department of Environmental Protection 310 CMR 479 - 310 CMR 15.000: of the State Environmental Code, Title 5: are the standard requirements for the siting, construction, inspection, upgrade and expansion of on-site sewage treatment and disposal systems and for the transport and disposal of septage (DEP 2000b).

OBJECTIVES

This report summarizes information generated in the North Coastal Watershed through Year 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 DEP DWM in 1997/1998, in accordance with the Quality Assurance Project Plan (QAPP) (DEP 1998a), are provided in Appendix A, B, and C (QA/QC, data tables, technical memorandum of biological monitoring, respectively). Together with other sources of information identified in each segment assessment (e.g., EPA, DMF, etc.), the status of current water quality conditions of lakes and streams in the North Coastal Watershed was assessed in accordance with EPA’s and DEP’s use assessment methods.  It is important to realize, however, that not all waters in the North Coastal Watershed are included in the DEP/EPA Water Body System database (WBS) (Dallaire 1999) or this report. Specifically, DMF manages shellfish growing areas that extend beyond the coastal segments contained in this report.  A summary of all North Coastal Watershed shellfish growing areas is provided in Appendix F of this report.

The objectives of this water quality 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 begins with the northern most waters in the North Coastal watershed and proceeds down the Massachusetts coastline to the watershed boundary in Revere.  Stream segments are organized hydrologically (from most upstream to downstream) and are described in river miles with tributary summaries following the segment into which they discharge.  Marine segments (estuaries) are described in square miles and are presented hydrologically from north to south.  Lake assessments are presented after the stream and estuary segments.  Each segment summary is formatted as follows: 
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Figure 3. Location of the North Coastal Watershed
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ESSEX BAY SYSTEM


DMF conducted a smelt spawning habitat monitoring program in Walker Creek in 1989 and 1990 (Chase 1990).  Although no there was no evidence of smelt spawning during either sampling season, because of the good water quality and suitable spawning, Walker Creek has potential as a site for future smelt restoration projects.





ANNISQUAM RIVER SYSTEM


DMF conducted a smelt spawning habitat monitoring program in the Annisquam River system.  All freshwater inputs were inspected for the presence of smelt eggs.  Smelt spawning was only documented in the culvert below Route 133 in the Little River (Chase 1990).  The overall available habitat for spawning is less than 50 meters and is vulnerable to discharges from the nearby water filtration plant and street runoff.





MANCHESTER HARBOR


DMF conducted a smelt spawning habitat monitoring program in the Manchester Harbor system.  Smelt spawning was documented in Cat Brook (referred to as Sawmill Brook in Chase 1995) over a 98m stretch in the vicinity of School Street.  Spawning was also documented in “Bennett Brook” (a locally named stream) and Chubb Creek.  Approximately 300 m2 of spawning habitat was available in Bennett Brook while a much smaller area (58 m stretch of stream) located downstream of the Route 127 culvert was found in Chubb Creek.  Minimizing road run-off (sand and pollutants) from Route 127 and Bennett Road are recommended by DMF (Chase 1995).  DMF conducted a smelt spawning habitat monitoring program in the Manchester Bay system between 1988 and 1990.





NORTH RIVER SUBWATERSHED


DMF investigated smelt spawning habitat in the North River system (Proctor Brook) although no evidence of smelt spawning was found in 1988.  





SAUGUS RIVER SUBWATERSHED


Shutes Brook is a small freshwater tributary that originates in the wetlands west of western Saugus and flows easterly to join the estuarine portion of the Saugus River between Hamilton and Lincoln Avenue.  Smelt spawning was documented by DMF (Chase 1992) downstream from the Central Street culvert.  The total area used for spawning was estimated to be 810 m2.  Although smelt spawning was documented, DMF indicates that the habitat was impacted by anthropogenic influences.  Poor water quality (turbidity associated with storm water runoff, elevated fecal coliform bacteria counts, observances of oil sheens associated with spills and highway runoff, and the dumping of trash from Central Street) all threaten and/or degrade the smelt spawning habitat in Shute Brook.








Segment Identification 


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


Sources of information:  WBID database (Dallaire 1999) a coding system (waterbody identification number e.g., MA72-01) used by DEP to reference the stream segment in databases such as 305(b) and 303(d).  Individual segment classification is defined in the SWQS (MA DEP 1996) and segment definitions in the Stream and River Inventory System, SARIS, (MA DEP 1982). 





Segment Description


Flow direction, tributary confluences, and other observations.   


Sources of information: descriptive information from USGS topographical maps. Identification of 21 E sites in the North Coastal Watershed (MA DEP 1997) and DEP regulatory programs (Gil 2000).





Water Withdrawals and Wastewater Discharge Permit Information


WMA, NPDES, CSO and boat pump-out facilities.


Sources of information: WMA Database Printout (LeVangie 1997); open permit files located in Worcester, and Wilmington DEP Offices (MA DEP 1999b and 1999c); MassGIS (EOEA 1995a 1995b and 1997) maps (priority resources, water supply protection, and draft active NPDES sites), and Pumpout Facilities in the North Shore Region (MA DEP 2000a).


  


Use Assessment


Discussion of current reliable data/information.


Sources of information: recent DEP DWM survey data (Appendix A, B, and C) and the following: data from the DEP DWM Toxicity Testing Database “TOXTD” (Dallaire 1998), USGS streamflow data (Socolow et al. 1998, Socolow 1998 and Socolow et al. 1999), Department of Environmental Management (DEM) streamflow data (DEM 1998); DMF shellfish management area data (Churchill 1999); DMF Salem Sound marine resource data (Chase 2000); the MA DPH Freshwater Fish Consumption Advisory List (MA DPH 1998) and bacteria testing of marine beaches (MA DPH 1997) and Metropolitan District Commission fecal coliform bacteria data (G&L Laboratories 1998).





Summary


Use support status summary and table. 





Recommendations


Additional monitoring and implementation requirements to assess the designated uses.
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