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LIMITED COPIES OF THIS REPORT ARE AVAILABLE AT NO COST BY WRITTEN REQUEST TO:
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DIVISION OF WATERSHED MANAGEMENT
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This report is also available from the Department of Environmental Protection, Division of Watershed Management’s home page on the World Wide Web at:

http://www.state.ma.us/dep/brp/wm/wmpubs.htm
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· Microfilmed retained at the State Library;
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· Delivered to the University Library at UMass, Amherst;

· Delivered to the Library of Congress in Washington, D.C.

Moreover, this wide circulation is augmented by inter-library loans from the above-listed libraries.  For example a resident in Winchendon can apply at their local library for loan of any DEP/DWM report from the Worcester Public Library.

A complete list of reports published since 1963 is updated annually and printed in July.  This report, entitled, “Publications of the Massachusetts Division of Watershed Management – Watershed Planning Program, 1963-(current year)”, is also available by writing to the DWM in Worcester.
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Appreciation is also extended to several DEP employees for their contributions: Tom Dallaire, Juliet Mathers, Rick McVoy, Ph.D., Elaine Hartman, Warren Kimball, Arthur Screpetis, Paul Hogan, Matt Klansek, Katie O’Brien, and Craig Paradis.  
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EXECUTIVE SUMMARY

Nashua River Basin 1998 WATER QUALITY ASSESSMENT REPORT

The Massachusetts Surface Water Quality Standards designate the most sensitive uses for which surface waters in the state shall be protected.  The assessment of current water quality conditions is a key step in the successful implementation of the Watershed Approach.  This critical phase provides an assessment of whether or not the designated uses are being met (support, partial support, non-support) or are not assessed, as well as basic information needed to focus resource protection and remediation activities later in the watershed management planning process.  Portions of the North Nashua and mainstem Nashua rivers as well as nine lakes in the Nashua River Basin are on the 1998 303(d) list of impaired waters.  Total Maximum Daily Load (TMDL) reports have been or are being developed for these waters.

This report presents a summary of current water quality data/information as it relates to assessing the status of the State’s designated uses for 26 named streams, two unnamed tributaries and 73 lakes in the Nashua River Basin.   These data represent approximately 25% (26 of the 105) of the named streams and about 49% (157.55 of the 320.9) of the river miles in the basin.   Detailed information for 35 individual river segments totaling 157.55 river miles is presented for the following uses: Aquatic Life, Fish Consumption, Primary and Secondary Contact Recreation and Aesthetics.  The report also presents a summary of current information for 73 of the 158 lakes (46%) representing approximately 94% (9993.8 of 10,629.8) of the lake acreage in the Nashua River Basin. The remaining streams and lakes (small and/or unnamed) are currently unassessed.   

Nashua RIVER BASIN - rivers

The individual river segments covered herein include 30.6 miles of the mainstem Nashua River (encompassing the “South Branch”), all 19.5 miles of the North Nashua River, and 13 of their tributaries (Flag, Whitman, Phillips, Monoosnuc, Fall, Catacoonamug, Nonacoicus, Mulpus, James, and Sucker brooks and the Squannacook, Still, and Nissitissit rivers) that represent a total of 74.55 river miles.   Twelve tributaries to Wachusett Reservoir - Malden, “Boylston”, Malagasco, Muddy, Gates, Scarletts, Trout, Chaffins, “Lower Chaffins” and  East Wachusett brooks and the Stillwater and Quinapoxet rivers, totaling 32.9 river miles are also included.  

Aquatic Life Use- rivers

The Aquatic Life Use is supported when suitable habitat (including water quality) is available for sustaining a native, naturally diverse, community of aquatic flora and fauna.  Impairment of the Aquatic Life Use (non-support or partial support) may result from anthropogenic stressors that include point and/or nonpoint source(s) of pollution and hydrologic modification.  The status of the Aquatic Life Use in the Nashua River Basin is as follows:

Aquatic Life Use Summary - Rivers

· 40.7 river miles support

· 21.8 river miles partial support

· 46.0 river miles non-support

· 49.05 river miles not assessed

The entire length of the following six streams in the Nashua River Basin are assessed as fully supporting the Aquatic Life Use: Scarletts, Trout, Malden, and East Wachusett brooks, and the Stillwater and Whitman rivers (23.1 miles).  Five of these streams are tributaries to the Wachusett Reservoir, representing 50% (16.4 of 32.9 miles) of the river miles in the Wachusett Reservoir subbasin.  Portions of the Quinapoxet, North Nashua, Nissitissit and Squannacook rivers (Figure 1) also support the Aquatic Life Use (the remaining 17.6 miles). 

The Aquatic Life Use was impaired to some degree (assessed as either partial or non-support) for a total of 67.8 river miles in the Nashua River Basin.  In the Wachusett River Subbasin, two streams partially supported the Aquatic Life Use - Chaffins Brook and an unnamed tributary (locally known as Boylston Brook) totaling 1.4 miles.   Four brooks in this subbasin (Gates, Muddy, Malagasco and an unnamed tributary known locally as Lower Chaffins brooks), and a portion of the Quinapoxet River, totaling 11.7 miles, did not support the Aquatic Life Use.  Data suggest that impairment is caused by organic enrichment, low pH, low-flow, and toxics resulting from urban runoff, industrial activity/landfill, and agricultural sources in the brooks and flow alteration (dewatered streambed) in the Quinapoxet River.  These streams were located in the southern portion of the Wachusett Reservoir subbasin (Figure 1).  

Except for the upper 0.2 miles of the North Nashua River, the Aquatic Life Use was assessed as either partial or non-support for the North Nashua River and the mainstem (including the “South Branch”), a total of 49.9 river miles.  Although pollution abatement efforts (wastewater treatment plant upgrades, NPDES permit limits) have resulted in marked improvements in the benthic communities (the response indicator used to assess the Aquatic Life Use), slight to moderate impairment still exists in these rivers.   In the North Nashua River data suggests that there was evidence of instream toxicity.   In the mainstem Nashua River impairment of the Aquatic Life Use is the result of organic enrichment/low DO, elevated nutrients and contaminated sediments.  The sources of impairment included municipal and industrial point sources, combined sewer overflows, and urban runoff.   The lower 3.6 miles of the Squannacook River and the lower 1.2 miles of the Nissitissit River only partially supported the Aquatic Life Use; neither causes nor sources of impairment were identified.

A total of 49.05 river miles, representing the entire length of 10 streams (Flag, Philips, Monoosnuc, Fall, Catacoonamug, Nonacoicus, James, Mulpus, Sucker brooks and the Still River) are not assessed for the Aquatic Life Use.

Fish Consumption Use- rivers

The Fish Consumption Use is met supported when there are no pollutants present that result in unacceptable concentrations in edible portions of marketable fish or shellfish or for the recreational use of fish, shellfish, other aquatic life or wildlife for human consumption. The assessment of the Fish Consumption Use is made using the most recent list of Fish Consumption Advisories issued by the Massachusetts Executive Office of Health and Human Services, Department of Public Health (DPH) (MA DPH 1999).  The MA DPH fish consumption advisory 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.  All other waters are not assessed for this use for reasons noted below.  The status of the Fish Consumption Use in the Nashua River Basin is as follows: 

Fish Consumption Use Summary – Rivers

· 3.5 river miles non-support

· 154.05 river miles not assessed

Because MA DPH issued an advisory based on elevated mercury concentrations in Pepperell Pond fishes, the Fish Consumption Use is assessed as non-support in the 3.5 miles reach of the Nashua River that flows through Pepperell Pond (Figure 2). 

[NOTE: In 1994, MA DPH also issued a statewide “Interim Freshwater Fish Consumption Advisory” for mercury (MA DPH 1994).  This precautionary measure was aimed at pregnant women only; the general public was not considered to be at risk from fish consumption.  MA DPH’s interim advisory does not include fish stocked by the state Division of Fisheries and Wildlife or farm-raised fish sold commercially.  Because of the statewide interim advisory, however, no fresh waters can be assessed as supporting the Fish Consumption Use.]

Recreational Uses- rivers

The Primary Contact Recreational Use is supported when conditions are suitable (fecal coliform bacteria densities meeting surface water quality standards) for any recreation or other water activity during which there is prolonged and intimate contact with the water with a significant risk of ingestion.  Activities include, but are not limited to, wading, swimming, diving, surfing and water-skiing. The Secondary Contact Recreational Use is supported when conditions are suitable for any recreation or other water use during which contact with the water is either incidental or accidental.  These activities include, but are not limited to, fishing, boating and limited contact incident to shoreline activities. The status of the Primary and Secondary Contact Recreational uses in the Nashua River Basin is assessed as follows:

Primary Contact Recreational Use Summary – Rivers
Secondary Contact Recreational Use Summary - Rivers

· 48.4 river miles support
· 61.4 river miles support

· 13.3 river miles partial support
· 15.5 river miles partial support

· 31.2 river miles non-support
· 16.0 river miles non-support

· 64.65 river miles not assessed
· 64.65 river miles not assessed

The Primary Contact Recreational use was assessed as supporting in all but three brooks in the Wachusett Reservoir subbasin (Figure 3).  A total of 10.3 miles in three brooks (Gates, Malagasco and East Wachusett) were assessed as partial support for the Primary Contact Recreational Use because of elevated levels of fecal coliform bacteria.  Failing septic systems and storm water discharges affect the lower 2.5 miles of Gates Brook.  The entire lengths of both Malagasco and East Wachusett brooks were also impaired by elevated levels of fecal coliform bacteria from agricultural activities and unknown sources, respectively.   All twelve brooks (32.9 river miles) in the Wachusett Reservoir subbasin were assessed as supporting the Secondary Contact Recreational Use (Figure 4). 

The majority of the Nashua River (including the “South Branch”) and the North Nashua River were impaired for the Primary and Secondary Contact Recreational uses as a result of elevated fecal coliform bacteria levels and/or poor aesthetic conditions (Figures 3 and 4).  The North Nashua and Nashua rivers accounted for 77% of the 44.5 miles assessed as either partial or non-support for the Primary Contact Recreational Use, and 100% (31.5) of the miles assessed as either partial or non-support for the Secondary Contact Recreational Use. 
In the “South Branch” Nashua River, the recreational uses were assessed as partial support except for the 1.6 mile reach downstream from the Clinton WWTP discharge, which was assessed as non-support for the Primary Contact Recreational Use.  Elevated fecal coliform bacteria counts were associated with both wet and dry weather conditions.  With the exception of the lower 9.9 mile reach, which partially supported the Secondary Contact Recreational Use, the entire 19.5-mile length of the North Nashua River was assessed as non-support for both recreational uses.  In the North Nashua River, elevated fecal coliform bacteria levels were associated with municipal wastewater discharge(s), combined sewer overflows (CSOs) and urban runoff, aesthetic degradation (sewage odors, turbidity) was also problematic.  

The control of CSO discharges in the city of Fitchburg will, in part, be achieved by the implementation of  “9 minimum controls”, that will be required in the Fitchburg East National Pollutant Discharge Elimination System (NPDES) permit.  A Draft Plan and Sewer Separation Study has been submitted by the city for their CSOs as part of their planning phase to eliminate the CSO discharges to the North Nashua River and several of its tributaries. 

The mainstem Nashua River from the confluence with the North Nashua River to the Ice House Dam Impoundment in Shirley/Ayer/Harvard (10.6 miles) was assessed as support for the Primary and Secondary Contact Recreational uses.  This reach encompasses the Oxbow National Wildlife Refuge.  From the Ice House Dam Impoundment to the confluence with the Squannacook River both the Primary and Secondary Contact Recreational uses were assessed as non-support because of elevated fecal coliform bacteria levels and degraded aesthetic quality (objectionable turbidity and sewage odors).   Downstream from this confluence to Pepperell Pond neither of the recreational uses was assessed.   Throughout the 3.5 mile reach of the Pepperell Pond dense macrophyte cover and excessive turbidity resulted in both recreational uses being assessed as non-support.

MA DEP and EPA are currently reissuing the major municipal NPDES permits in the Nashua River Basin. These municipal permits will include total phosphorus limits of 1.0 mg/L to reduce nutrient inputs to the Nashua River/Pepperell Pond.

Downstream from the Pepperell Pond Dam to the state line, the Primary Contact Recreational Use was also assessed as non-support because of elevated levels of fecal coliform bacteria.   The Secondary Contact Recreational Use was assessed as partial support from the dam to the confluence with the Nissitissit River because of turbidity.  Downstream from the Nissitissit River, this use was assessed as support. 

Two major tributaries to the Nashua River, the Nissitissit and Squannacook rivers, which comprises a total of 15.2 miles, were assessed as supporting the Primary and Secondary Contact Recreational uses.   The lower 3.6 miles of the Squannacook River was not assessed for either of the recreational uses.  Five tributaries to the North Nashua River (Whitman River, Flag, Phillips, Monoosnuc and Fall brooks) and six tributaries to the mainstem Nashua River (Still River, and Catacoonamug, Nonacoicus, Mulpus, James and Sucker brooks) a total of 55.75 miles, were not assessed.

Aesthetics Use- rivers

The Aesthetics Use is supported when surface waters are 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/noxious species of aquatic life. The status of the Aesthetics Use in the Nashua River Basin is as follows:

Aesthetics Use Summary – Rivers

· 50.9 river miles support

· 12.5 river miles partial support

· 14.8 river miles non-support

· 54.35 river miles not assessed

The entire length of four rivers, the Quinapoxet, Whitman, Squannacook and Nissitissit, were assessed as supporting the Aesthetics Use.   Portions of only two rivers, the mainstem and North Nashua, totaling 27.3 miles, were impaired (partial or non-support) for this use.  Causes of impairment include objectionable deposits, turbidity and odor, as well as, nuisance/noxious plant growth.  The degraded aesthetic quality of the mainstem Nashua and North Nashua rivers is the likely result of combined sewer overflows, urban runoff, and/or nutrients discharged by municipal wastewater treatment facilities.  The other 21 streams were not assessed for the Aesthetics Use. 

Summary - Rivers
The evaluation of current water quality conditions of river segments in the Nashua River Basin has revealed need for the following:  

· Continue funding of Drinking Water Source Protection Programs,

· Implement and track the progress of CSO abatement, and identify other sources of bacteria and stormwater contamination,

· Conduct monitoring to assess the effectiveness of total phosphorus limits/reduction activities at NPDES facilities, 

· Reduce whole effluent and instream toxicity in the North Nashua River,   

· Evaluate water use by Water Management Act (WMA) registrants and permittees,

· Optimize water withdrawal practices to maintain minimum streamflows, and to the extent possible, natural flow regimes, and

· Implement Best Management Practices (BMPs) to reduce the impacts of storm water runoff.

The need to control phosphorus inputs will be refined during the on-going development of the Nashua River TMDL (anticipated completion of the TMDL is 2001).  During 2001, the NPDES permitting program will focus on the reissuance of the minor NPDES permits (e.g., Groton School and River Terrace Health Care) and any modifications to the major NPDES permits that result from the recommendations of the TMDL.  Additionally, several of the municipalities (Fitchburg, Leominster, Groton, Holden, Lunenburg, and West Boylston) will be required to obtain Phase 2 storm water permits to reduce impacts to the receiving streams through the development of BMPs, elimination of cross-connections and significant public education.  CSO controls and the development of a long-range control plan will be required.

NASHUA RIVER BASIN - LAKES

A total of 73 of the 158 lakes/ponds (46%) in the Nashua River Basin are presented in this report.  These lakes representing approximately 94% (9993.8 of 10,629.8) of the lake acreage.  Wachusett Reservoir, a 3,952 acre public water supply, accounts for 39% of the lake acreage assessed in this report.  A total of 13 acres of Long Pond in Ayer are assessed as “not attainable” for all uses due to encroaching emergent vegetation.  

Aquatic Life Use – Lakes

Five non-native, aquatic plant species (Eurasian water milfoil, variable milfoil, curly leaf pondweed, fanwort, and water chestnut) were found in 19 lakes in the Nashua River Basin.  These plants are particularly invasive species and all but water chestnut reproduce vegetatively; they all, however, may spread downstream or be transported mechanically between lakes.  Based on the presence of these non-native aquatic plant species, 19 lakes were assessed as partial support for the Aquatic Life Use.  The status of the Aquatic Life Use for the Nashua River Basin lakes (acres) is as follows:

Aquatic Life Use Summary – Lakes

· 5861acres partial support 

· 4119.8 acres not assessed  

· 13 acres not attainable

Fish Consumption Use – Lakes

The MA DEP Office of Research and Standards (ORS) conducted a study in 1999 to examine possible spatial patterns of higher mercury concentrations in fish from northeastern Massachusetts lakes and to compare these concentrations with state-wide and regional data.  Two of the three lakes (Bare Hill Pond, Harvard and Hickory Hills Lake, Lunenburg) surveyed as part of this study in the Nashua River Basin now have fish consumption advisories due to mercury contamination (Figure 2).  Prior to 1999, MA DPH issued fish consumption advisories due to mercury contamination for five other lakes in the Nashua River Basin; Grove Pond (Devens, Ayer), Mirror Lake (Devens, Harvard), Pepperell Pond (Pepperell/Groton), Plow Shop Pond (Devens, Ayer), and Wachusett Reservoir (West Boylston/Boylston/Clinton).  The Fish Consumption Use is, therefore, assessed as non-support in these seven waterbodies. The status of this use for the Nashua River Basin lakes (acres) is as follows:

Fish Consumption Use Summary – Lakes

· 5008 acres non-support

· 4972.8 acres not assessed

· 13 acres not attainable

[NOTE: In 1994, MA DPH issued a statewide Interim Freshwater Fish Consumption Advisory for mercury. This precautionary measure states that “pregnant women should be advised of the possible health risk from eating fish from Massachusetts freshwater bodies in order to prevent exposure of developing fetuses to mercury”.  This precautionary measure was aimed at pregnant women only; the general public was not considered to be at risk from fish consumption.  MA DPH’s interim advisory does not include fish stocked by the state Division of Fisheries and Wildlife or farm-raised fish sold commercially.  Because the statewide interim advisory encompasses all freshwater in Massachusetts, none of the lakes can be assessed as supporting the Fish Consumption Use: therefore they remain not assessed.]

Primary and Secondary Contact Recreation and Aesthetics - Lakes

Three criteria (macrophyte cover, transparency, and biocommunity modifications) were used to assess the recreational and aesthetics uses.  Because of the lack of fecal coliform bacteria data, 86% of the lake acreage was not assessed for the Primary Contact Recreational Use.  Due to the focus of the surveys conducted, the major cause of impairment was aquatic plants (either noxious-native or non-native).  Turbidity, flow alteration, and objectionable taste/odor were also occasionally identified as causes of impairment. (Because of the lack of fecal coliform bacteria data, whether or not pathogens are a cause of impairment is unknown.)

Primary Contact Use
Secondary Contact Use 
Aesthetics Use


· 8543.1 acres support
· 8543.1 acres support

· 418.7 acres partial support
· 418.7 acres partial support
· 418.7 acres partial support

· 999.3 acres non-support
· 999.3 acres non-support
· 999.3 acres non-support

· 8562.8 acres not assessed
· 19.7 acres not assessed
· 19.7 acres not assessed

· 13 acres not attainable
· 13 acres not attainable
· 13 acres not attainable

SUMMARY – Lakes

Use support status and trophic status of the lakes, ponds and impoundments (the term "lakes" will hereafter be used to include all) assessed in the Nashua River Basin are presented in Tables 1 and 2, respectively.  It should be noted that lakes or portions of lakes were listed as not assessed when indicators were not readily observable.  With this approach, the assessment of lakes in the Nashua River Basin is limited to a "best case" picture (i.e., only the most obvious impairments are reported).  Potentially more of the lake acreage would be listed as impaired or in a more enriched trophic status if additional variables were measured and more criteria assessed.  A total of 13 acres of Long Pond in Ayer are “not attainable” due to encroaching emergents.

Table 1.  Nashua River Basin Lakes Use Support Summary (In Acres).  

USE
SUPPORT
PARTIAL

 SUPPORT
NON-SUPPORT
NOT

ASSESSED
NOT

ATTAINABLE

Aquatic Life
0
5861 
0
4119.8 
13

Fish Consumption*
0
0
5008
4972.8
13

Primary Contact
0
418.7
999.3
8562.8
13

Secondary Contact
8543.1
418.7
999.3
19.7
13

Aesthetics
8543.1
418.7
999.3
19.7
13

* NOTE: In 1994, DPH issued a statewide Interim Freshwater Fish Consumption Advisory for mercury.  This precautionary measure was aimed at pregnant women only; the general public was not considered to be at risk from fish consumption.  The advisory encompasses all freshwaters in Massachusetts therefore the Fish Consumption Use will not be assessed as support.

N.B. These data represent a total of 73 of the 158 lakes/ponds (46%) representing approximately 94% (9993.8 of 10,629.8) of the lake acreage in the Nashua River Basin.

Despite the “best case” scenario that is a function of DWM’s lake assessment approach, 40% of the lakes showed severe (eutrophic or hypereutrophic symptoms of succession (Table 2).  Additional testing of dissolved oxygen, chlorophyll, and/or nutrients would likely corroborate that eutrophic conditions are this advanced.

Table 2.  Nashua River Basin Lakes Trophic Status Summary.

TROPHIC STATUS
NUMBER OF LAKES
ACRES

Oligotrophic
0
0

Mesotrophic
0
0

Eutrophic
27
1436.8

Hypereutrophic
2
398

Undetermined/ Not Attainable
44
8159

Total
73
9993.8

N.B. These data represent a total of 73 of the 158 lakes/ponds (46%) representing approximately 94% (9993.8 of 10,629.8) of the lake acreage in the Nashua River Basin.

The evaluation of current water quality conditions in lakes in the Nashua River Basin has revealed the need to:

· Conduct monitoring for fecal coliform bacteria and secchi disk depth to assess the Primary Contact Recreational Use,

· Conduct monitoring for water chemistry data including dissolved oxygen and temperature profiles and chlorophyll a  to assess the Aquatic Life Use,

· Monitor and control the spread and growth of non-native aquatic and wetland vegetation, and 

· Implement recommendations identified in the TMDLs and the lake Diagnostic/Feasibility studies. 
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North Nashua River at the Route 31 Bridge, Fitchburg, MA
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Figure 1. Nashua River Basin Aquatic Life Use Assessment Summary - Rivers








NASHUA RIVER BASIN


AQUATIC LIFE USE ASSESSMENT SUMMARY - RIVERS
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NASHUA RIVER BASIN


FISH CONSUMPTION USE SUMMARY – RIVERS AND LAKES
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NOTE: In 1994, DPH issued a statewide Interim Freshwater Fish Consumption Advisory for mercury.  This precautionary measure is aimed at pregnant women only; the general public is not considered to be at risk from fish consumption.  The advisory encompasses all freshwaters in Massachusetts; unless a specific advisory exists for a waterbody, the Fish Consumption Use is not assessed.





Figure 2. Nashua River Basin Fish Consumption Use Assessment Summary – Rivers and Lakes
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Figure 3. Nashua River Basin Primary Contact Recreational Use Assessment Summary - Rivers
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Figure 4. Nashua River Basin Secondary Contact Recreational Use Assessment Summary - Rivers
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