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

The goal of the CWA is to restore and maintain the chemical, physical, and biological integrity of the Nation’s waters (Environmental Law Reporter 1988).  To meet this objective, the CWA requires states to develop information on the quality of the Nation's water resources and report this information to the United States Environmental Protection Agency (EPA), the United State Congress, and the public.  Together, these agencies are responsible for implementation of the CWA mandates.  Under Section 305(b) of the Federal Clean Water Act, MA 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 2000 (MA DEP 2000a). 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 are evaluated to assess the status of water quality conditions.  This analysis follows a standardized process described below (Assessment Methodology).
Assessment Methodology

WATER QUALITY CLASSIFICATION

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

Inland Water Classes

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

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

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

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

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

6. Class SC – These waters are designated as a habitat for fish, other aquatic life, and wildlife and for secondary contact recreation.  They shall also be suitable for certain industrial cooling and process uses.  These waters shall have good aesthetic value.
The CWA Section 305(b) water quality reporting process is an essential aspect of the Nation's water pollution control effort.  It is the principal means by which EPA, Congress, and the public evaluate existing water quality, assess progress made in maintaining and restoring water quality, and determine the extent of remaining problems.  In so doing, the states report on waterbodies within the context of meeting their designated uses (described above in each class).  The designated uses include: Aquatic Life, Fish Consumption, Drinking Water, Primary and Secondary Contact Recreation, Shellfishing and Aesthetics. Three subclasses of Aquatic Life are also designated in the standards: Cold Water Fishery (capable of sustaining a year-round population of cold water aquatic life, such as trout), Warm Water Fishery (waters that are not capable of sustaining a year-round population of cold water aquatic life), and Marine Fishery (suitable for sustaining marine flora and fauna).  

The SWQS, summarized in Table 2, prescribes minimum water quality criteria to sustain the designated uses.  Furthermore, these standards describe the hydrological conditions at which water quality criteria must be met (MA DEP 1996).  In rivers, the lowest flow conditions at and above which criteria must be met are the lowest mean flow for seven consecutive days to be expected once in ten years (7Q10).  In Table 2.  Summary of Massachusetts Surface Water Quality Standards (MA DEP 1996). Note: Italics are direct quotations.

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

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

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

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

	Temperature

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

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

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

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

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

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

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

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

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

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

	Fecal Coliform Bacteria

Class A criteria applied to the Drinking Water Use 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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


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

artificially regulated waters, the lowest flow conditions at which criteria must be met are the flow equal or exceeded 99% of the time on a yearly basis or another equivalent flow that has been agreed upon.  In coastal and marine waters and for lakes the most severe hydrological condition is determined by MA DEP on a case-by-case basis.

The availability of appropriate and reliable scientific data and technical information is fundamental to the 305(b) reporting process.  It is EPA policy (EPA Order 5360.1 CHG 1) that any organization, performing work for or on behalf of EPA, establishes a quality system to support the development, review, approval, implementation, and assessment of data collection operations.  To this end, MA DEP describes its quality system in an EPA-approved Quality Management Plan to ensure that environmental data collected or compiled by MA DEP are of known and documented quality and are suitable for their intended use.  For external sources of information, MA DEP requires the following: 1) an appropriate Quality Assurance Project Plan including a laboratory Quality Assurance /Quality Control (QA/QC) plan, 2) use of a state certified lab (certified in the applicable analysis), 3) data management QA/QC are 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. Although data/information older than five years are usually considered “historical” and used for descriptive purposes, they can be utilized in the use support determination provided they are known to reflect the current conditions.  While the water quality standards (Table 2) prescribe minimum water quality criteria to sustain the designated uses, numerical criteria are not available for every indicator of pollution.  Best available guidance in the literature may be applied in lieu of actual numerical criteria (e.g., freshwater sediment data may be compared to Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario 1993 by D. Persaud, R. Jaagumagi and A. Hayton). Excursions from criteria due to solely “naturally occurring” conditions (e.g., low pH in some areas) do not constitute violations of the standards.  
Each designated use within a given segment is individually assessed as 1) support, 2) partial support, or 3) non-support.  The term threatened is used when a use is fully supported but may not support the use within two years because of adverse pollution trends or anticipated sources of pollution.  When too little current data/information exist or no reliable data are available the use is not assessed.  In this report, however, if there is some indication that water quality impairment may exist, which is not “naturally occurring”, the use is identified with an “Alert Status”.  Detailed guidance for assessing the status of each use follows in the Designated Uses Section of this report. It is important to note, however, that not all waters are assessed.  Many small and/or unnamed ponds, rivers, and estuaries are currently unassessed; the status of their designated uses has never been reported to EPA in the Commonwealth’s 305(b) Report nor is information on these waters maintained in the Waterbody System (WBS) database. 
Designated Uses

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

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

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

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

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

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

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

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

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

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

	Variable
(#) - Indicates reference provided at the end of the designated use section
	Support – Data available clearly indicates support.  Minor excursions from chemical criteria (Table 2) may be tolerated if the biosurvey results demonstrate support.
	Partial Support – Uncertainty about support in the chemical or toxicity testing data, or there is some minor modification of the biological community. Excursions not frequent or prolonged.
	Non-Support – There are frequent or severe violations of chemical criteria, presence of acute toxicity, or a moderate or severe modification of the biological community.

	BIOLOGY 

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

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

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

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

	Plankton/

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

	TOXICITY TESTS 

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

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

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

	CHEMISTRY- WATER

	DO (3, 6)
	Criteria  (Table 2)
	Criteria exceeded in 11-25% of measurements.  
	Criteria exceeded >25% of measurements.

	pH  (3, 6)
	Criteria  (Table 2)
	Criteria exceeded in 11-25% of measurements.  
	Criteria exceeded >25% of measurements.

	Temperature (3, 6) 1
	Criteria  (Table 2) 1
	Criteria exceeded in 11-25% of measurements.  
	Criteria exceeded >25% of measurements.

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

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

	Nutrients (3)

      Phosphate-P (4)
	Table 2, (Site-Specific Criteria; Maintain Balanced Biocommunity, no pH/DO violations) 
	BPJ
	BPJ

	Toxic Pollutants (3, 6)

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

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

	CHEMISTRY – SEDIMENT 

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

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

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

	CHEMISTRY- EFFLUENT

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

	CHEMISTRY-TISSUE

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

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

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


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

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

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

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

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

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


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

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

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

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

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

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


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

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

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

SA Waters—Approved1  

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

SA Waters— Conditionally Approved2, Restricted3, or Conditionally Restricted4

SB Waters—Conditionally Restricted4 
	Non Support –

SA Waters—Prohibited5 

SB Waters— Prohibited5 



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


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

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

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

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

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

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

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

Dry Weather Guidance

<5 samples--<400/100mL maximum

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

Wet Weather

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


	Guidance exceeded in > 25% of the samples 

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

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

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

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

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

	Aesthetics (3) 

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


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

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

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

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

	Fecal Coliform Bacteria  (4) *
	Dry Weather Guidance

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

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

< 10% samples >2000 cfu/100mL

Wet Weather Guidance
Dry weather samples meet and wet samples <4000 cfu/100mL
	Wet Weather Guidance
Dry weather samples meet and any wet samples >4000 cfu/100mL


	Criteria exceeded in dry weather 

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

	Aesthetics (3)

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


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

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

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

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

1. Identify the range of fecal coliform bacteria counts,

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

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

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) - assess as Support,

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

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

6. Apply the following to interpret wet weather data:

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

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

AESTHETICS USE

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

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

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

	Aesthetics (3)*

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


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



Merrimack River Basin Description and Classification

DESCRIPTION

The Merrimack River drainage area is the fifth largest in New England encompassing a total of 5,014 square miles in New Hampshire and Massachusetts (Figure 6).  As a New England interstate basin, it is surpassed only by the Connecticut River.  The mainstem Merrimack River is formed in central New Hampshire by the confluence of the Pemigewasset and Winnipesaukee rivers. The mainstem flows southward through central New Hampshire (approximately 78 miles) and enters Massachusetts.  Nearly one quarter of the Merrimack’s drainage area (1,200 square miles) lies within northeastern Massachusetts.   In Massachusetts, the Merrimack River Basin is bordered by the Parker River Basin to the east, the Ipswich River Basin to the southeast, the Shawsheen River Basin to the south, the Concord River Basin to the southwest and the Nashua River Basin to the west while the northern portion of the basin is bordered by the state of New Hampshire (Figure 7).  

Once in Massachusetts, the Merrimack River flows generally southeast for about six miles then turns northeast near the city of Lowell, Massachusetts.  The Merrimack River continues to flow northeast towards the city of Newburyport where it then empties into the Atlantic Ocean.  The Merrimack River drops 90 feet in elevation along its 53-mile course through Massachusetts to the Atlantic Ocean.  This elevation change includes the two major dams in Lawrence and Lowell, the Pawtucket and Essex dams.  The river is tidal downstream from its confluence with Creek Brook in Haverhill (the lower 25 mile linear reach with an area of approximately 6.97 square miles).  Excluding the Nashua, Concord and Shawsheen rivers (treated as separate major watersheds in Massachusetts), large tributaries to the Merrimack River in Massachusetts include: Stony Brook and the Spicket, Little and Powwow rivers.  

The United States Geological Survey (USGS) maintains one gaging station (No. 01100000) on the mainstem Merrimack River in Massachusetts at Lowell (downstream from the confluence of the Concord River).  This gage has provided continuous daily discharge records since 1923.  Major canal systems are also present in Lawrence and Lowell.   The mean annual flow of the Merrimack River at the Lowell gage (drainage area = 4,635 square miles) is 7,632 cubic feet per second (cfs) (Flanagan et al. 1999).  The estimated seven-day mean low flow with a recurrence interval of 10 years (7Q10) is 930 cfs at this gage (Garabedian 2001).
In Massachusetts, 24 communities lie wholly or in part within the basin boundaries: Amesbury, Andover, Ayer, Boxford, Boxborough, Chelmsford, Dracut, Dunstable, Groton, Groveland, Harvard, Haverhill, Lawrence, Littleton, Lowell, Merrimac, Methuen, Newburyport, North Andover, Salisbury, Tewksbury, Tyngsborough, Westford, and West Newburyport.  The three major cities along the Merrimack River in Massachusetts are Lowell, Lawrence, and Haverhill.  As historic industrial centers, these cities were once sources of severe pollution from untreated municipal and industrial wastewater discharges. Today, secondary wastewater treatment facilities operate in Lowell, Lawrence, and Haverhill, as well as in Amesbury, Merrimac, and Newburyport. Water quality problems are still evident in the watershed due in part to combined sewer overflows (CSO) in Lowell, Lawrence, and Haverhill; various nonpoint sources of pollution; and smaller industrial discharges.

There are 79 named streams in the Merrimack River Basin (exclusive of the Nashua, Concord and Shawsheen River Basins) that have been assigned Stream and River Information System (SARIS) code numbers (Halliwell et al. 1982).  These streams and rivers flow an estimated 225.1 miles.  A total of 96 lakes, ponds or impoundments (the term "lakes" will hereafter be used to include all) have been identified and assigned Pond and Lake Information System (PALIS) code numbers in the Merrimack River Basin (Ackerman 1989 and MA DEP 2001a). The total surface area of the Merrimack River Basin lakes is 4,803 acres.  [Note:  A variety of sources have been used to determine the river length and lake area including the WBS database, diagnostic/feasibility studies, and 1:25,000 Massachusetts Geographic Information System (MassGIS) datalayers.  Future plans are to base all size determinations on the most accurate MassGIS datalayer available.]   The total area of estuarine waters in the Merrimack River Basin is approximately 7.32 square miles.  [Note:  A variety of sources have been used to determine the river length, and pond and estuarine area including the WBS database, diagnostic/feasibility studies, and 1:25,000 MassGIS datalayers.  Future plans are to base all size determinations on the most accurate MassGIS datalayers available.]

Classification

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

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

Class A Public Water Supplies in the Merrimack River Basin: 

· Lake Attitash, source to outlet in Amesbury and those tributaries thereto

· Tuxbury Pond, source to outlet in Amesbury and those tributaries thereto

· Powwow River, outlet of Tuxbury Pond to inlet Lake Gardner

· Millvale Reservoir, source to outlet in Haverhill and tributaries thereto

· Kenoza Lake, source to outlet in Haverhill and those tributaries thereto

· Crystal Lake, source to outlet in Haverhill and those tributaries thereto

· Haggetts Pond, source to outlet in Andover and those tributaries thereto

· Fish Brook, entire length and those tributaries thereto

· Lake Cochichewick, source to outlet in North Andover and those tributaries thereto

· Upper and Lower Artichoke Reservoir, source to outlet in West Newbury and those tributaries thereto

· Unnamed Reservoir (Indian Hill Reservoir), source to outlet in West Newbury and those tributaries thereto

· Chadwicks Pond (Little Pond), source to outlet in Haverhill and those tributaries thereto

· Hoveys Pond (Mitchell Pond, Johnson Pond), source to outlet in Boxford and those tributaries thereto

· Johnsons Pond, source to outlet in Groveland and those tributaries thereto

· Lake Pentucket (Round Pond), source to outlet in Haverhill and those tributaries thereto

In accordance with the SWQS, all Class A waters are designated as ORWs (Rojko et al. 1995). 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; 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.  

· The Massachusetts Secretary of Environmental Affairs has formally designated a small portion of the Merrimack River Basin as part of the Parker River/Essex Bay ACEC due to its unique environmental characteristics, including the ability to support rare or endangered species (MA DEM 1993).  The Merrimack River estuary in the vicinity of Chaces Island and the Plum Island River are encompassed in this ACEC. 

“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.”  

Class B Cold Water Fisheries in the Merrimack River Basin:

· Beaver Brook, state line to confluence

· Cobbler Brook, entire length

Class B Warm Water Fisheries in the Merrimack River Basin (other restrictions as noted):

· Merrimack River, State Line to Pawtucket Dam (Treated Water Supply)

· Merrimack River, Pawtucket Dam to Essex Dam, Lawrence (Treated Water Supply, CSO)

· Merrimack River, Essex Dam, Lawrence to Creek Brook, Haverhill (CSO)

· Stony Brook, entire length

· Spicket River, State Line to confluence with the Merrimack River

· Little River, State Line to confluence with the Merrimack River

· Powwow River, Outlet Lake Gardner to tidal portion

“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." 

Class SA Open Shellfishing Areas in the Merrimack River Basin:

· The Basin in the Merrimack River Estuary, Newbury and Newburyport

· Plum Island River, entire length (ORW)

· Plum Island Sound (ORW) 

· Plumbush Creek, Little Pine Island Creek, Pine Island Creek and Jericho Creek (ORW)

Note:  Plum Island River south of the “High Sandy” sand bar (slightly north of the confluence with Pine Island Creek) to the confluence with Plum Island Sound drains south into the Parker River Basin/Plum Island Sound Coastal Drainage Area.  Pine Island Creek and Jericho Creek also drain to  the Parker River Basin/Plum Island Sound Coastal Drainage Area. 

Class SB Restricted Shellfishing Areas in the Merrimack River Basin :

· Merrimack River, from Creek Brook, Haverhill to Altantic Ocean (CSO)

· Powwow River, tidal portion

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

Summary of Existing Conditions and Perceived Problems

The CWA section 303(d) requires states to identify those waterbodies that are not meeting SWQS.  The following waterbodies in the Merrimack River Basin, identified in Table 3, are on the 1998 Massachusetts Section 303(d) list of waters (MA DEP 1999a): 

	Table 3.  1998 303(d) List of Waters, Merrimack River Basin.

	Name
	Waterbody Identification Code (WBID)
	Location
	Cause of Impairment

	Lake Attitash
	MA84002
	Amesbury/Merrimac
	Noxious aquatic plants

	Flint Pond
	MA84012
	Tyngsborough 
	Metals, Noxious aquatic plants

	Forest Lake
	MA84014
	Methuen
	Noxious aquatic plants

	Long Pond
	MA84032
	Dracut/Tyngsborough
	Noxious aquatic plants

	Mill Pond
	MA84038
	Littleton
	Noxious aquatic plants

	Mill Pond 
	MA84039
	West Newbury
	Nutrients, Siltation, Noxious aquatic plants

	Newfield Pond
	MA84046
	Chelmsford
	Organic enrichment/Low DO

	Mill Pond 
	MA84081
	Littleton
	Noxious aquatic plants

	Knops Pond/Lost Lake
	MA84084
	Groton
	Noxious aquatic plants

	Massapoag Pond
	MA84087
	Dunstable/Groton/Tyngsborough
	Organic enrichment/Low DO

	Ward Pond
	MA84096
	Ashburnham
	Organic enrichment/Low DO

	Plum Island River1
	MA84A-23

(changed to MA84A-27 and MA91-15)
	From Chaces Island to mouth at Plum Island Sound
	Pathogens

	Merrimack River 
	MA84A-01
	New Hampshire state line to Pawtucket Dam, Lowell
	Pathogens

	
	MA84A-02
	Pawtucket Dam to Duck Island, Lowell
	Nutrients, Pathogens

	
	MA84A-03
	Duck Island, Lowell to Essex Dam, Lawrence
	Nutrients, Pathogens

	
	MA84A-04
	Essex Dam, Lawrence to confluence with Creek Brook, Haverhill
	Nutrients, Pathogens

	
	MA84A-05
	Confluence Creek Brook, Haverhill to confluence Indian River, West Newbury
	Unionized Ammonia, Pathogens



	
	MA84A-06
	Confluence Indian River, West Newbury to mouth at Atlantic Ocean, Newburyport/Salisbury
	Pathogens

	Powwow River
	MA84A-08
	(no descriptor given)
	Pathogens

	Spicket River
	MA84A-10
	Massachusetts/New Hampshire state line Methuen to confluence with Merrimack River, Lawrence
	Metals, Nutrients, Pathogens

	Beaver Brook
	MA84A-11
	Massachusetts/New Hampshire state line Dracut to confluence with Merrimack River, Lowell
	Pathogens



	Stony Brook 
	MA84B-03
	Concord Road (Route 225) to Chamberlin Road, Westford
	pH, Organic enrichment/Low DO, Pathogens, Turbidity

	Stony Brook
	MA84B-04
	Chamberlin Road to confluence with Merrimack River
	Nutrients, pH, Pathogens

	Beaver Brook
	MA84B-02
	Outlet Mill Pond to inlet Forge Pond
	Nutrients, pH, Organic enrichment/Low DO, Pathogens, Suspended solids

	Unnamed Tributary
	MA84B-01
	Also know as outlet of “Wolf Swamp” and “Mill Brook” to inlet of Mill Pond
	Nutrients, pH, Organic enrichment/Low DO, Pathogens, Suspended solids

	Plum Island Sound1
	MA84A-24 

(changed to MA91-12)
	(Includes Ipswich Bay)
	Pathogens

	Frye Pond*, **
	MA84082
	Andover
	Noxious aquatic Plants

	Powwow River*
	MA84A-07
	Inlet Lake Gardner to tidal portion, Amesbury
	Pathogens, Suspended solids, Noxious aquatic plants, Turbidity

	Back River*
	MA84A-16
	New Hampshire state line to confluence with Powwow River, Amesbury
	Siltation, Pathogens, Turbidity

	Cobbler Brook*
	MA84A-22
	Headwaters to confluence with Merrimack River, Merrimac
	Unknown toxicity

	Johnson Creek*
	MA84A-15
	Headwaters to confluence with Merrimack River, Groveland
	Siltation

	Little River* 
	MA84A-09
	New Hampshire state line to confluence with Merrimack River, Haverhill
	Pathogens

	Bare Meadow Brook*
	MA84A-18
	Headwaters to confluence with Merrimack River, Methuen 
	Siltation, Organic enrichment/Low DO, Pathogens, Turbidity

	Trull Brook*
	MA84A-14
	Source to confluence with Merrimack River, Tewksbury
	Unknown Toxicity

	Richardson Brook*
	MA84A-12
	Headwaters to confluence with Merrimack River, Dracut
	Other habitat alterations, Noxious aquatic plants

	Black Brook*


	MA84A-17
	Headwaters, Chelmsford to confluence with Merrimack River, Lowell
	Unknown toxicity, Siltation, Organic enrichment/Low DO, Pathogens

	Deep Brook*
	MA84A-21
	Headwaters, Dunstable to confluence with Merrimack River, Chelmsford
	Unknown toxicity, Siltation, Organic enrichment/Low DO, Pathogens

	Lawrence Brook* 
	MA84A-20
	Headwaters to confluence with Merrimack River, Tyngsborough
	Unknown toxicity

	Martins Pond Brook*
	MA84A-19
	Outlet Martins Pond to inlet Lost Lake, Groton
	Siltation, Organic enrichment/Low DO, Turbidity


1 Reporting for the southern portion of the Plum Island River (south of the “High Sandy” sand bar -- near the inlet to Pine Island Creek, to the confluence with Plum Island Sound) and Plum Island Sound has been changed from the Merrimack River Basin to the Parker River Basin/ Plum Island Sound Coastal Drainage Area with new WBID’s – MA91-15 and MA91-12, respectively.  Current information on water quality conditions for these segments can be found in the Parker River Watershed 1999 Water Quality Assessment Report (Weinstein and Connors 2001).  The northern portion of Plum Island River (from the Merrimack River Estuary to the “High Sandy” sand bar is now segment MA84A-27.

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

 ** Frye Pond was incorrectly listed in the Merrimack River Basin.  It is actually a 303(d) listed lake located within the Ipswich River Basin.
Water quality problems in the Merrimack River are due in part to combined sewer overflows (CSO) in two communities in New Hampshire (Manchester and Nashua) and three in Massachusetts (Lowell, Lawrence and Haverhill).  According to the New Hampshire 1998 305(b) Report, Manchester is under a consent order to implement Phase I of their facility plan to eliminate approximately 50% of the CSO by 2010 (NH DES 2001).  Nashua is also under an administrative order to eliminate their CSOs (separation) by 2020.  The Massachusetts communities are also in the midst of developing long-term control plans and are currently implementing “Nine Minimum Controls” programs to mitigate the frequency, duration, and impacts of their CSO discharges. 
Within the last decade, the northeastern United States has been identified as having elevated rates of mercury deposition from the atmosphere and high levels of mercury contamination in non-commercial freshwater fish (Tatsutani 1998).  Mercury is a trace metal that exists in the earth’s crust.  It is a toxicant that, once mobilized in the environment, can be transformed into methylmercury -- a particularly toxic form that can bioaccumulate in fish.  Currently, there are 17 lakes in the Merrimack River Basin, as well as a portion of the mainstem Merrimack River, for which DPH has issued fish consumption advisories because of elevated levels of mercury.  The most recent MDPH Fish Consumption List recommends the following for waterbodies in the Merrimack River Basin (MDPH 2001a):

Chadwicks Pond (Little Pond) in Haverhill/Boxford, Kenoza Lake in Haverhill and Lake Pentucket (Round Pond) in Haverhill:

1. “The general public should not consume any fish from this waterbody.”

Lake Cochichewick in North Andover, Forest Lake (Harris or South Pond) in Methuen, Haggetts Pond in Andover, Johnsons Pond in Groveland/Boxford, Lake Saltonstall in Haverhill, Newfield Pond (Freeman or Crystal Lake) in Chelmsford and Stevens Pond in North Andover:

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

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

Lake Attitash (Kimballs Pond) in Amesbury/Merrimac and Crystal Lake (Creek Pond) in Haverhill:

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

2. “The general public should not consume any largemouth bass from this waterbody.”

3. “The general public should limit consumption of non-affected fish from this waterbody to two meals per month.”

Flint Pond in Tyngsborough:

1. “Children under 12, pregnant women and nursing mothers should not consume any fish from Flint Pond.”

2. “The general public should not consume largemouth bass from Flint Pond.”

3. “The general public should limit consumption of non-affected fish from Flint Pond to two meals per month.”

Millvale Reservoir in Haverhill:

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

2. “The general public should not consume any largemouth bass from this waterbody.”

Hoveys Pond in Boxford, Long Pond (Lake Passaconaway) in Dracut/Tyngsborough and Massapoag Pond in Dunstable/Groton/Tyngsborough:

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

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

Merrimack River  - all towns between Tyngsborough and Methuen:

1. “Children younger than 12 years, pregnant women, and nursing mothers should not eat white sucker or largemouth bass from this waterbody.”
2. “The general public should limit consumption of white sucker and largemouth bass to two meals per month.”
Objectives

This report summarizes information generated in the Merrimack River Basin through Year 1 (information gathering in 1998) and Year 2 (environmental monitoring in 1999) activities established in the “Five-Year Cycle” of the Massssachusetts Watershed Initiative.  Data collected by the DEP Division of Watershed Management (DWM) in 1999, in accordance with their Quality Assurance Project Plans (MA DEP 1999b, MA DEP 1999c, and MA DEP 1999d), are provided in Appendices A, B, and C (QA/QC, water quality data, and one technical memorandum entitled Merrimack River Watershed 1999 Biological Assessment).  Together with other sources of information (identified in each segment assessment), the status of water quality conditions of rivers, lakes and estuaries in the Merrimack River Basin was assessed in accordance with EPA’s and DEP’s use assessment methods. Not all waters in the Merrimack River Basin, however, are included in the WBS database or this report. 

The objectives of this water quality assessment report are to:

1. evaluate whether or not surface waters in the Merrimack River Basin, defined as segments in the WBS database, currently support their designated uses (i.e., meet surface water quality standards), 

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

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

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

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

6. provide information to the Merrimack River Watershed Team for use in its annual and 5-year watershed action plans.

Sources of Information

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

· Municipal wastewater treatment plants (WWTPs):  The watershed has six municipal WWTPs that discharge to the mainstem Merrimack River and one that discharges to a tidal creek.   These facilities treat wastewater from domestic and industrial sources within the WWTP service area and range in size from the Greater Lawrence Regional Facility with a treatment capacity of 52 MGD to the Town of Merrimac wastewater treatment facility (WWTF) that has a capacity of 0.45 MGD and treats only municipal, sanitary wastewater.  All facilities (with the exception of the Salisbury facility) have secondary treatment limits. The Salisbury WWTP has advanced limits with very restrictive effluent conditions since it discharges to a tidal creek (limited available dilution) and shellfish areas.

· Combined Sewer Overflows (Brander 2001):  There are three Massachusetts CSO permittees in the Merrimack Basin: the cities of Lowell and Haverhill and the Greater Lawrence Sanitary District.  There are also two upstream New Hampshire CSO permittees (Nashua and Manchester).  All the MA CSO permittees are implementing “Nine Minimum Controls” programs to mitigate the frequency, duration, and impacts of their CSO discharges.  All of these permittees are also in the midst of developing long-term control plans (LTCP) to address their CSO discharges and comply with the CWA and state and federal CSO policies.  Early phases of the planning efforts have been completed to establish "baseline" conditions in these communities.  The baseline reports for these permittees present the following estimates for present CSO discharges during a year of typical precipitation:

	Permittee
 # of CSO outfalls
# events/year   

annual volume

	Lowell

 9


up to 37


352 MG

	GLSD

 5


up to 14


111 MG

	Haverhill
20


up to 41


 68 MG


These CSO discharges presently violate the Merrimack River Class B standard, as no CSO discharges are allowed to Class B receiving waters.

MA DEP and EPA will review each draft LTCP for compliance with applicable laws and regulations.  These plans will also undergo the public environmental review process in accordance with the Massachusetts Environmental Policy Act.   Early phases of the recommended plans are expected to address those CSOs with the greatest volume and impacts.  Since the CSO planning process is not yet complete, it is unclear which CSO abatement technologies (e.g. storage vs. sewer separation vs. treatment) will be utilized or what will be the final level of control or associate water quality standard.  A CSO-impacted segment can only be reclassified to B(CSO) or B(partial) or C if the findings of the CSO planning efforts identify levels of CSO control reflective of those classifications to be the highest feasible level of control.

There is also another noteworthy endeavor in the Merrimack basin being initiated by the CSO communities and the Merrimack River Watershed Council (MRWC) (Brander 2001 and Goodno 2001).  The objective is to develop a comprehensive plan for improving water quality in the Merrimack River and selected tributaries. The United States Army Corps of Engineers (ACOE) has developed a scope for this multi-state water resources assessment study in concert with the communities and MRWC (ACOE 2001). The first phase of the study is estimated to cost about $2 million.   The ACOE has been provided with federal appropriations of $500,000 and is likely to obtain additional federal funding as warranted for study completion.  The federal funds must be matched with 50 percent by a non-federal sponsor in order for the study to start.  The local communities Lowell, Lawrence, Haverhill Massachusetts and Nashua and Manchester, New Hampshire have joined together and formed an inter-municipal partnership called the "CSO coalition" to raise the required match from local funds and in-kind services.  It is expected that the study will be initiated in January 2002 and be performed by the ACOE using consultant services. The study is intended to provide additional information on the sources of pollution within the basin; the range of water quality issues, ecosystem problems and opportunities along sections of the Merrimack River; to inform the communities and regulatory agency decisions on strategies to manage discharges in the watershed; and to integrate CSO and stormwater pollution abatement projects in the most cost-effective manner. 
· Industrial WWTPs and non-process discharges:
The majority of industrial process wastewaters are treated at municipal WWTPs under conditions of their industrial pre-treatment program.  This program is controlled by the municipality and is a condition of the municipal WWTP NPDES permit. There are several industries that have permits for the discharge of non-contact cooling water and storm water. These discharges are authorized and controlled under general permits issued to the facilities by EPA. The associated impacts from these facilities are minimal and do not get significant environmental review from MA DEP.
Phase II NPDES storm water permits will be general permits.  There are 15 “Phase II” communities in the Merrimack River Basin that include Amesbury, Andover, Chelmsford, Dracut, Groveland, Haverhill, Lawrence, Littleton, Lowell, Merrimac, Methuen, North Andover, Tewksbury, Tyngsborough, and Westford.  EPA is currently writing this general permit (with input from DEP).  The final version of the Phase II storm water permit will be issued in December 2002.  Permit applications from the towns must be submitted to EPA by March 2003 and coverage begins with the permit application (Scarlet 2001).
NPDES Toxicity Testing Discharge Monitoring Reports (DMRs): 
Seven municipal wastewater treatment plants and four industrial dischargers in the Merrimack River Basin submit toxicity testing reports to EPA and DEP as required by their NPDES permits. Data from these toxicity reports are maintained by DWM in a database entitled “Toxicity Testing Data - TOXTD”.  Information from the reports includes: survival of test organisms exposed to ambient river water (used as dilution water), physicochemical analysis (e.g., hardness, alkalinity, pH, total suspended solids) of the dilution water, and the whole effluent toxicity test results. Data from February 1996 to April 2001 were reviewed and summarized (ranges) for use in the assessment of current water quality conditions in the Merrimack River Basin.  

· Amesbury WWTP MA0101754

· Gould, Inc., Newburyport MA0000281

· Greater Lawrence Sanitary District MA0100447

· Haverhill WPCF MA0101621

· Lowell WWTF MA0100633

· Lucent Technologies MA0001261

· Merrimac WWTF MA0101150
· Newburyport WPCF MA0101427

· Salisbury WWTP MA0102873

· Veryfine MA0004936

· Westford Anodizing MA0024414

A list of registered and permitted Water Management Act (WMA) withdrawals (both public water suppliers and other industrial users) is provided in Appendix D, Table D3 (LeVangie 2001).  The following facilities also applied for a Nonconsumptive Use Status:

· Boott Hydropower (Accepted January 1989)

· Foundry Technology (rejected too small)

· Lawrence Hydroelectric Assoc. (Accepted January 1989)

· Massachusetts Hyro Assoc. (Accepted January 1989)

· Merrimack Paper (Accepted January 1989)

· North Canal Waterworks (Accepted January 1989)

· Proprietors of Locks & Canals (Issued July 1995)

Federal Energy Regulatory Commission (FERC) licensed hydroelectric power plants in the Merrimack River Basin in Massachusetts include the following:

	Project Name
	Project Number
	Owner Name
	River/Location
	Kilowatts

	Lowell
	2790
	Boott Hydropower, Inc. 
	Pawtucket Dam
	24823

	Lawrence
	2800
	Lawrence Hydro Assoc.
	Merrimack River
	16800

	Aquamac
	2927
	Aquamac Corp.
	South Canal (Merrimack River)
	250

	Merrimack
	2928
	Merrimack Paper Co, Inc.
	South Canal (Merrimack River)
	1088

	Methuen Falls
	8093
	Methuen Falls Hydro Elec. Co.
	Spicket River
	357

	Appleton Trust
	9300
	James T. Lichoulas
	Hamilton Canal near Pawtucket Dam

(Merrimack River)
	346


Other state agencies contributing information to this report include: the Massachusetts Department of Public Health (MDPH), the Department of Fisheries, Wildlife, and Environmental Law Enforcement, Division of Fisheries and Wildlife, DMF and Riverways programs, and the Department of Environmental Management (DEM).   Federal agencies contributing information to this report include the EPA, USGS and the ACOE. 

In addition to state and federal agencies, regional, local and citizen monitoring groups provided valuable data/information, which may be used to indicate areas of degraded water quality, as well as causes and sources of contamination.  

The Merrimack River Watershed Council (MRWC) is a 23-year old nonprofit membership organization whose mission is to…”protect and restore the Merrimack River Watershed for the enjoyment of people, the benefit of its communities, and the health of the ecosystem”.  MRWC has a growing constituency of individuals, businesses, municipalities and community groups seeking to protect the natural resources of the watershed.  Working in partnership with these diverse interests, MRWC acts as a catalyst to improve the watershed environment through its advocacy center, and research work (Goodno 2001). 

MRWC works with citizens, organizations and agencies to adopt the  “watershed approach” in making wise land and water use decisions, protecting and preserving drinking water, providing recreation opportunities, and watershed advocacy. One of MRWC’s programs, developed through the Merrimack River Initiative, is the Merrimack Volunteer Environmental Monitoring Network (VEMN). The purpose of the VEMN is to coordinate a network of new and existing river, lake and watershed monitoring groups and to provide technical and organizational guidance to that network. This program is a service center that assists community groups in developing and carrying out volunteer monitoring programs in the Merrimack River Watershed.  Services provided by the VEMN include training, assistance with writing study designs, quality control plans, arranging lab services, community organizing, and fund raising (Goodno 2001).

Supported by MRWC and the Riverways Program, shoreline surveys were conducted in 1999 in four tributaries (Salmon Brook in Dunstable/Groton, MA and Nashua, NH, Lawrence Brook in Tyngsborough, Bare Meadow Brook in Methuen, and Cobbler Brook in Merrimac) and in 2000 in the Upper and Lower Stony Brook Watershed.  Action plans were completed for both Bare Meadow and Cobbler brooks.

An understanding of water supply and demand in the Merrimack River Basin is currently being studied by the Merrimack River Water Council (Saravanapavan 2001).   A report on Data and Literature on the Water Use of the Merrimack River Watershed focusing on the reach of the Merrimack River from Manchester NH to Newburyport MA is available (MRWC).  A second phase of the project, the water demand projection and analysis, is currently underway (Saravanapavan 2001).   

Merrimack River anadromous fish restoration efforts started in 1969 when the fishery agencies of Massachusetts and New Hampshire, the Bureau of Sport Fisheries and Wildlife, and the Bureau of Commercial Fisheries (now the National Marine Fisheries Service) mutually agreed to support a fisheries program (USFWS 2001a).   A Strategic Plan for the restoration of Atlantic salmon to the Merrimack River basin was prepared in 1978, and subsequently endorsed by the Policy Committee in 1979.  The Strategic Plan is to be revisited, at a minimum, every five years.  In 1980-1981 a Fish Passage Action Plan was developed and adopted in 1981.  This document addresses fish passage requirements for salmon and shad throughout the entire basin.  The Strategic Plan was revised in 1982 in order to incorporate the Fish Passage Action Plan  (USFWS 2001b).   The Strategic Plan has set forth three goals to accomplish its mission of restoring and enhancing Atlantic salmon populations in the Merrimack River: 

1. an adult Atlantic salmon population that will exceed the sea run brood stock holding capacity of the Nashua National Fish Hatchery (300) and provide some level of reproduction in the wild,

2. an annual average of 35,000 adult American shad passing the Essex fish-lift in Lawrence, and

3. an annual average of 300,000 adult river herring passing the Essex fish-lift in Lawrence.

Additionally, a stock enhancement aspect of the program involves the release of smolts and fry into the waters of the Merrimack and its tributaries (USFWS 2001c).  As adult salmon return to the Merrimack River from the sea they are captured in the trapping facility associated with the fish-lift at the Essex Dam in Lawrence.  Captured salmon are transported to an adult holding facility at the Nashua National Fish Hatchery in Nashua, NH until they mature sexually in the fall and eggs can be taken.  The facility is capable of holding 300 adult salmon and any number greater than 300 would be transported to the spawning grounds within the headwaters (USFWS 2001c).  At the present time, the salmon program requires six million eggs annually for the fry stocking program.  At maximum capacity the sea run adult holding facility has the potential to produce approximately 25% of the projected need.  In addition, approximately 4.5 million eggs are produced by hatchery brood stock.  The fish are spawned and are then released for the interim brood stock sport fishery and for research purposes (USFWS 2001c).  
In addition to releasing Atlantic salmon into the Merrimack River Basin, the restoration program provides upstream passage and salmon trapping capability at the lowermost impassible barrier dams. This includes the development of a fish lift concurrent with hydroelectric development at the Essex Dam in Lawrence, MA in the fall of 1982 and the construction of both a fish lift and fish ladder at the Pawtucket Dam in Lowell, MA in 1986 (USFWS 2001d).  DMF and the Division of Fisheries and Wildlife count and trap fish at the Essex dam and the Pawtucket dam fish passage facilities (USFWS 2001a).   
Progress made to date also reflects the partnerships that exist between the fisheries agencies, private industry (Consolidated Hydro, Inc. and Essex Hydro, etc.), and the private sector.  Also, the Adopt-A-Salmon Family outreach program developed by the USFWS is directly related to anadromous fish restoration.  This program uses the Atlantic salmon as a focus in order to facilitate the development of a watershed stewardship ethic among local communities.  The program has lead to strong partnership development with organizations/agencies such as Consolidated Hydro, Inc. (USFWS 2001d).  
The US Fish and Wildlife Service collected fish from the Merrimack River in the summer and fall of 1998 as part of their ecological risk assessment for wintering bald eagles and an EPA human health assessment for striped bass (Major 2001).  Whole fish were sent to the EPA Region 1 Office of Environmental Measurement & Evaluation in Lexington, Massachusetts for subsequent processing and analysis.  The whole fish samples were analyzed for mercury, lead and cadmium as well as chlorinated pesticides, total PCB, and percent lipids (McDonald 1999). 

The USGS, as part of their National Water-Quality Assessment (NAWQA) Program in the New England Coastal Basins (Maine, Massachusetts, New Hampshire, and Rhode Island) study unit, conducted water quality sampling in the Merrimack River between 1998 and 2000 at their gaging station (01100000) at Lowell, MA.  These data are published in the Water Resources Data Massachusetts and Rhode Island Water Year 1999 and 2000 reports (Socolow et al. 2000 and Socolow et al. 2001). 

A New England Coastal Basin (NECB) Mercury Study was also initiated by USGS in 1999 when the results of their National Mercury Pilot Study showed some of the highest mercury concentrations in the country were in the NECB study area (USGS 13 June 2001).  The dominant source of mercury identified in the NECB study area was atmospheric deposition.    In collaboration with USGS’s Toxics Substances Hydrology Program (an extension of the National Mercury Pilot Study), Urban Land Use Gradient Study (part of the NAWQA program) and the DEP Merrimack Valley Fish Study (described below), USGS collected, sediment, water, and/or fish tissue for total and/or methyl mercury analysis from 22 streams north of Boston in 1999 and 30 sites in the NECB in 2000.   Both the Merrimack River at Lowell and Stony Brook in Chelmsford were sampled by USGS between June 1999 and August 2000.  These data, however, are not yet available.
A directed study of fish in lakes in northeastern Massachusetts was performed by the DEP Office of Research and Standards (ORS) during 1999 in order to examine possible spatial patterns in the occurrence of higher fish mercury concentrations and to compare the fish contamination situation in this localized geographic region to statewide and regional data (MA DEP 2000b).   Northeastern Massachusetts has an important history of industrialization dating back into the nineteenth century with the extensive burgeoning of mills along the Merrimack River.  Most of this industry is now gone and the infrastructure for the mills is now slowly being converted to non-manufacturing uses.  Many of the older, larger towns are relatively densely populated areas, yet surrounding lands are relatively undeveloped. This region was recently identified through the use of an air deposition model as having the highest predicted annual levels of recent wet and dry atmospheric deposition of mercury in the state. The area has the state’s largest concentration of point sources of atmospheric mercury emissions: three municipal solid waste incinerators and a medical waste incinerator.  Zones downwind from major point sources may be subject to increased deposition of a variety of contaminants.  While historic records of atmospheric mercury deposition in this area do not exist, past widespread burning of coal for domestic heat and industrial boilers in the late nineteenth and first half of the twentieth centuries probably contributed to a relatively high background mercury signature in the environment of this part of the state. The objectives of the study were to: 

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

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

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

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

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

The lakes sampled in this study were chosen on the basis of the following: size of lake (4 hectares minimum size), availability of fish species, fishing pressure, access, and proximity to other lakes. Three lakes in the Merrimack River Basin selected for inclusion in this study were sampled by DWM in cooperation with ORS: Chadwicks Pond (Haverhill), Johnsons Pond (Groveland), and Cochichewick Lake (North Andover).

Fourteen other lakes and ponds selected for inclusion in this study in the Merrimack River Basin were sampled by Normandeau and Associates (under contract to DEP ORS) and/or the city of Haverhill:  

· Lake Attitash (Amesbury, Merrimack)

· Crystal Lake (Haverhill)

· Forest Lake (Methuen)

· Haggetts Pond (Andover)

· Hoveys Pond (Boxford)

· Kenoza Lake (Haverhill)

· Long Pond (Dracut/Tyngsborough)

· Massapoag Pond (Dunstable/Groton/Tyngsborough)

· Millvale Reservoir (Haverhill)

· Newfield Pond (also known as Freeman Lake, Chelmsford)

· Lake Pentucket (Haverhill)

· Lake Saltonstall (Haverhill)

· Stevens Pond (Lawrence)

· Stevens Pond (North Andover)  

The only pond sampled in the Merrimack River Basin as part of the study that does not have a site-specific advisory for mercury is Stevens Pond, Lawrence.  

The National Shellfish Sanitation Program (NSSP) includes federal and states governments cooperatively administering a battery of public health regulations designed to assure the sanitary integrity of shellfish and shellfish products.   A key regulatory role assigned to coastal states by the NSSP is shellfish classification.  According to methods, procedures and standards set forth in the NSSP “Guide For The Control Of Molluscan Shellfish” (ISSC 2000) a designated state agency must determine whether shellfish from coastal growing waters are safe or may be made safe for human consumption.  The determination is predicated, in large part, upon the presence of fecal coliform bacteria within the growing waters.  Fecal coliform bacteria are an indicator of human and animal waste pollution, which represents the principle cause of shellfish transmitted illnesses via the feces to oral route.  

The DMF Shellfish Management Program maintains information used to classify (e.g., approved, conditionally approved, prohibited) their shellfish management areas.  These classifications are subsequently used to regulate the harvesting of various shellfish (Churchill 1999).  DMF shellfish management areas also include acreage in the Merrimack River Basin not designated as segments in this report.  Appendix E includes the complete listing of DMF shellfishing closures as of July 2000 in the Merrimack River Basin.  Conservation of the shellfish resource, fisheries management and the protection of public health are goals of DMF’s Shellfish Management Program.

DMF conducts fecal coliform bacteria sampling as part of their Sanitary Surveys by which a classification for the shellfish growing areas is assigned.  These data are collected for the sole purpose of protecting public health.  Shellfish species, habitat location, relative abundance and related fisheries must also be documented.  A shoreline survey is conducted to identify pollution sources and evaluate potential impacts.  Concomitantly, an understanding of hydrographic characteristics that may influence contaminant distribution and removal over the growing area is evaluated.  Supplementary analysis may be required for naturally occurring pathogens (i.e., Vibrio spp.), marine biotoxins (i.e., Paralytic Shellfish Poisoning) or hazardous wastes in growing areas with a known history of contamination by these harmful substances.

Sanitary surveys are repeated at least every twelve years for growing areas classified other than Prohibited.  Survey information is kept current through annual and triennial reports and classifications maintained with extensive monitoring.  A growing area classification may be downgraded and management plans amended based on the findings of annual and triennial reviews.  Classification upgrades can only be made based on the findings of a sanitary survey.  

Site specific evaluations of other water quality issues in the Merrimack River Basin related to either wastewater discharges and/or water withdrawals were conducted either through field investigations (where resources could be allocated) or through the review of DMRs and annual water withdrawal reports submitted by the permittees.  

The Lowell Regional Wastewater Utility conducted monthly water quality monitoring at five stations along the mainstem Merrimack River in 1999 and 2000 and from Black Brook, Beaver Brook, the Pawtucket Canal and two stations on the Concord River (Murphy 1999 and 2000).  Unfortunately, the information provided did not meet minimum data acceptability criteria required by EPA and MA DEP for use in reporting 305(b) assessments.

Projects funded through various DEP grant and loan programs also provide valuable information that may be used in the water quality assessment report.  A summary of these projects for the Merrimack River Basin is provided in Appendix F. 

Total Maximum Daily Loads (TMDL)

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

The ACOE has proposed a study of overall water quality conditions on the Merrimack River. Several cities and towns in New Hampshire and Massachusetts have indicated an interest in cooperating on this effort, which includes assessing impacts on water quality from combined sewer overflows (Brander 2001 and Goodno 2001).  In addition to the municipalities, the MRWC and the Merrimack River Watershed Team have been active in proposing and pursuing support for this effort. The initial phase would include a special emphasis on bacteria and nutrients as well as on current and potential uses of the Merrimack River. The study requires cost-sharing with the federal government and the necessary match is being pursued.  
LAKES

There are eleven lakes in the Merrimack River Basin on the 1998 303(d) list for which the most common cause of impairment is noxious aquatic plants (Table 3).  A single draft TMDL for Total Phosphorus (a land-use based model) is being developed for seven of these lakes:  Flint Pond (MA84012), Tyngsborough; Long Pond (84032), Dracut/Tyngsborough; Mill Pond North (MA84038), Littleton; Newfield Pond (MA84046), Chelmsford; Mill Pond South (MA84081), Littleton; Massapoag Pond (MA84087), Dunstable/Groton/Tyngsborough; Ward Pond (MA84096), Ashburnham (Mattson 2001).  Baseline lake surveys were completed in 1999 by DWM for the purpose of this TMDL development in three of the seven lakes (Newfield, Massapoag and Flint ponds).  Draft Total Phosphorus TMDLs will be available for public comment in 2001, with the final revised version scheduled to be submitted to EPA by the end of 2001 (Mattson 2001).  TMDLs for the remaining Merrimack River Basin lakes are scheduled to be developed on the “Five-year watershed cycle” in 2006.

Segment Report Format

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

 













�































































































Segment identification 


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


Sources of information: coding system (waterbody identification number e.g., MA84A-01) used by DEP to reference the stream segment in databases such as 305(b) and 303(d), the Massachusetts SWQS (MA DEP 1996), and other descriptive information.  





Segment description


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


Sources of information: 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 1990 and 1997 (UMass Amherst 1999): 





Segment locator map


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


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





Water withdrawal and wastewater discharge permit information


Includes available water withdrawal and NPDES wastewater discharge information.


Sources of information: WMA Database Printout (LeVangie 2001); open permit files located in Wilmington and Worcester DEP Offices (MA DEP 2001b, Casella 2001, O’keefe 2001, Lemerise 2001, Hack 2001a). 





Use assessment


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


Sources of information include: DWM 1999 survey data (Appendix B and C); DEP DWM Toxicity Testing Database “TOXTD”; DMF Shellfish Management Program data (Kennedy 2001), USGS water quality and streamflow data (Socolow et al. 2000, Socolow et al. 2001, USGS 13 June 2001) and EPA/USFWS fish contaminant concentration data (McDonald 1999, Major and Carr 1991); the MA DPH Freshwater Fish Consumption Advisory List (MDPH 2001a) was used to determine the Fish Consumption Use and the DMF Shellfish Status Report (DFWELE 2000) was used to assess the Shellfishing Use .  Where other sources of information were used to assess designated uses, citations are included.


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





Summary


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





Recommendations


Additional monitoring and implementation needs.
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Figure 6.  Merrimack River Basin Location (New England).

















Figure 5: Five-year cycle of the Watershed Approach.
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Note: National Academy of Sciences/National Academy of Engineering (NAS/NAE) guideline for maximum organochlorine concentrations (i.e., total PCB) in fish tissue for the protection of fish-eating wildlife is 500(g/kg wet weight (ppb, not lipid-normalized).  PCB data (tissue) in this report are presented in (g/kg wet weight (ppb) and are not lipid-normalized to allow for direct comparison to the NAS/NAE guideline.
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Figure 7.  Lower Merrimack River Basin Drainage Area.
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