NASHUA RIVER BASIN – RIVER SEGMENT ASSESSMENTS
The following segments in the Nashua River Basin are included in this report:

Wachusett Reservoir Subbasin (Figure 8)
25
Malden Brook  (Segment MA81-27)
26
Unnamed Tributary - “Boylston Brook” (Segment MA81-34)
28
Malagasco Brook (Segment MA81-29)
30
Muddy Brook (Segment MA81-28)
32
Gates Brook  (Segment MA81-24)
35
Scarletts Brook (Segment MA81-25)
38
Quinapoxet River (Segment MA81-32)
40
Trout Brook (Segment MA81-26)
43
Chaffins Brook (Segment MA81-33)
45
Unnamed Tributary “Lower Chaffins Brook” (Segment MA81-35)
47
Stillwater River (Segment MA81-31)
49
East Wachusett Brook (Segment MA81-30)
52
“South Branch” Nashua River Subbasin (Figure 9)
54
Nashua River “South Branch" (Segment MA81-08)
55
Nashua River “South Branch" (Segment MA81-09)
58
North Nashua River Subbasin (Figure 10)
61
Whitman River (Segment MA81-11)
62
North Nashua River (Segment MA81-01)
64
Flag Brook (Segment MA81-10)
68
Phillips Brook (Segment MA81-12)
69
North Nashua River (Segment MA81-02)
71
North Nashua River (Segment MA81-03)
75
Monoosnuc Brook (Segment MA81-13)
78
North Nashua River (Segment MA81-04)
79
Fall Brook (Segment MA81-14)
83
Mainstem Nashua River Subbasin (Figure 11)
84
Nashua River (Segment MA81-05)
85
Still River (Segment MA81-15)
90
Catacoonamug Brook (Segment MA81-16)
91
Nonacoicus Brook (Segment MA81-17)
92
Mulpus Brook (Segment MA81-22)
93
Squannacook River (Segment MA81-18)
94
Squannacook River (Segment MA81-19)
97
Nashua River (Segment MA81-06)
99
James Brook (Segment MA81-20)
104
Nashua River (Segment MA81-07)
105
Nissitissit River (Segment MA81-21)
110
Sucker Brook (Segment MA81-23)
113
Out of an estimated total of 321 river miles in the Nashua River Basin, approximately 49% are encompassed by the river segments included in this report (Figure 7).
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WACHUSETT RESERVOIR SUBBASIN (Figure 8)

Malden Brook  (Segment MA81-27)
26
Unnamed Tributary - “Boylston Brook” (Segment MA81-34)
28
Malagasco Brook (Segment MA81-29)
30
Muddy Brook (Segment MA81-28)
32
Gates Brook  (Segment MA81-24)
35
Scarletts Brook (Segment MA81-25)
38
Quinapoxet River (Segment MA81-32)
40
Trout Brook (Segment MA81-26)
43
Chaffins Brook (Segment MA81-33)
45
Unnamed Tributary “Lower Chaffins Brook” (Segment MA81-35)
47
Stillwater River (Segment MA81-31)
49
East Wachusett Brook (Segment MA81-30)
52
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Malden brook  (Segment MA81-27)
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Location: from the headwaters northeast of Lee Street West Boylston to the inlet of Wachusett Reservoir, West Boylston. 

Segment Length: 1.9 miles.  

Classification: Class A.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest 
60%

Residential
20%

Agriculture
12%

Use Assessment 
Aquatic Life

Biology  

MDC collected benthic macroinvertebrates from one station in Malden Brook (near Thomas Street, West Boylston) in 1996.  MDC’s modified RBP III analysis indicated no impairment (Pistrang et al. 1998).

Habitat and flow 

MDC flow measurements in Malden Brook (near Thomas Street, West Boylston) in 1996 ranged between 1.3 and 28.9 cfs (Pistrang 2000).

Chemistry – water

MDC conducted routine water quality monitoring/analysis in Malden Brook near Thomas Street in West Boylston weekly in 1996 (DO, %saturation, temperature, flow, conductivity and fecal coliform bacteria) and again in 1999 (temperature, conductivity and fecal coliform bacteria) (Pistrang 2000).  

DO 

None of the instream DO measurements in Malden Brook were < 6.0 mg/L ranging between 7.6 and 14.4 mg/L.  Saturation was < 75% in four percent of the measurement ranging from 56 to 108%.  It should be noted, however, that these data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature measured in Malden Brook was 20.2ºC.

Conductivity

Conductivity measurements ranged from 63(S/cm to 635 (S/cm with an average of 156(S/cm in 1996 and 144(S/cm in 1999.

Based on the biological and physicochemical data the Aquatic Life Use is assessed as support.

Primary Contact and Secondary Contact RECREATION

Fecal coliform bacteria samples were collected by MDC weekly from Malden Brook in 1996 and again in 1999.  The highest count from this stream was 550 cfu/100 mLs.  Three samples exceeded 400 cfu/100mLs during the primary contact recreational season in 1996 while none collected during this season in 1999 exceeded 400 cfu/100mLs (Pistrang 2000).

Based on the low fecal coliform bacteria counts, both the Primary and Secondary Contact Recreational Uses are assessed as support.

Malden Brook (MA81-27) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image1.png]



SUPPORT





Fish  Consumption
[image: image2.png]



NOT ASSESSED





Drinking Water
[image: image3.png]



The DEP Drinking Water Program maintains current drinking water supply data.

Primary  Contact
[image: image4.png]



SUPPORT





Secondary  Contact
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SUPPORT





Aesthetics

[image: image6.wmf]
NOT ASSESSED





RECOMMENDATIONS - Malden Brook (MA81-27)

· The monitoring of Malden Brook (biological, physico-chemical, habitat/streamflow and bacteriological) should be continued since the stream is a tributary to a large water supply.

· Identify any WMA withdrawals in the Malden Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· MDC is compiling physico/chemical and biological data collected between 1988 and 1997 from tributaries to the Wachusett Reservoir with an emphasis on long-term trend analysis.  When available review this report and compare to more recent monitoring of the benthic macroinvertebrate community in Malden Brook.

unnamed Tributary - “Boylston Brook” (Segment MA81-34)

Location:  Headwaters of unnamed interrupted tributary (locally known as Boylston Brook), north of French Drive, Boylston to the confluence with Potash Brook, Boylston.   
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Segment Length: 0.5 miles.  

Classification: Class A.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest 
73%

Residential 
19%

Agriculture
8%

Use Assessment 
Aquatic Life

Biology  

MDC collected benthic macroinvertebrates from one station in Boylston Brook (near Route 70, Boylston) in 1996.  MDC’s modified RBP III analysis indicated slight impairment (Pistrang et al. 1998).  

Habitat and flow

During the summer (from as little as two to as many as 17 weeks between June and October) no samples were collected by MDC in “Boylston Brook” near Route 70, Boylston presumably due to low flow/no flow conditions (Pistrang 2000).

Chemistry – water

MDC conducted routine water quality monitoring/analysis in “Boylston Brook” near Route 70, Boylston between 1995 –1998 for DO, %saturation, temperature, conductivity and fecal coliform bacteria as well as pH measurements in 1997 and 1998.  Monitoring in 1999 included temperature and conductivity measurements and fecal coliform bacteria sampling.  Weekly samples were generally collected however during the summer (from as little as two to as many as 17 weeks between June and October) no samples were collected presumable due to low flow/no flow conditions (Pistrang 2000).  MDC’s water quality data are summarized below.  

DO 

With one exception (20 June 1995, 5.0 mg/L) none of the instream DO measurements in “Boylston Brook” were < 6.0 mg/L ranging between 6.6 and 14.3 mg/L.  Saturation was < 75% in seven percent of the measurements ranging from 55 to 109%.   It should be noted, however, that these data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature measured in “Boylston Brook” was 20.0ºC.

pH 

Of the 87 measurements made during 1997 and 1998, the pH ranged between 4.6 and 7.6 standard units (SU).  Approximately 40% of the measurements were below 6.5 SU.  

Conductivity

Conductivity measurements ranged from 70(S/cm to 1014 (S/cm and the yearly averages ranged between 208(S/cm and 277(S/cm.

Based primarily on the biological and habitat/streamflow data (slight impairment and little to no flow) the Aquatic Life Use is assessed as partial support.

Primary Contact and Secondary Contact

Fecal coliform bacteria data for Boylston Brook near Route 70, Boylston reported by MDC between 1995-1999 ranged between 0 and 2,470 cfu/100 mLs with a total of 194 samples collected.  Out of 86 samples collected during the primary contact recreation season only 8 (9%) exceeded 400 cfu/100 mLs. Only one of the 194 samples collected (<1%) exceeded 2000 cfu/100 mLs (Pistrang 2000).  The 1997 MDC Water Quality Report indicated that significant improvements in Boylston Brook were documented.  The improvements were credited to the elimination of several failing septic systems in the subbasin (Pistrang et al. 1998). 

Based on the generally low fecal coliform bacteria counts both the Primary and Secondary Contact Recreation uses are assessed as support.

Unnamed Tributary – “Boylston Brook”  (MA81-34) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image7.png]



PARTIAL SUPPORT
unknown
pH, low flow
unknown


Drinking Water
[image: image8.png]



The DEP Drinking Water Program maintains current drinking water supply data.

Fish  Consumption
[image: image9.png]



NOT ASSESSSED





Primary  Contact
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SUPPORT





Secondary  Contact
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Aesthetics
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RECOMMENDATIONS – “Boylston Brook”  (MA81-34)

· The monitoring of “Boylston Brook”  (biological, physico-chemical, habitat/streamflow and bacteriological) should be continued since the stream is a tributary to a large water supply. 

· Determine if the low pH in this brook is a natural condition.

· Identify any WMA withdrawals in the “Boylston Brook” subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· MDC is compiling physico/chemical and biological data collected between 1988 and 1997 from tributaries to the Wachusett Reservoir with an emphasis on long-term trend analysis.  When available review this report and compare to more recent monitoring of the benthic macroinvertebrate community in “Boylston Brook”.

malagasco brook (Segment MA81-29)
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Location: From the headwaters southwest of Apron Hill through Pine Swamp, Boylston to the inlet of Wachusett Reservoir (South Bay), Boylston.

Segment Length: 2.4 miles.  

Classification: Class A.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest 
69%

Residential
22%

Open Land
8%

Use Assessment 
Aquatic Life

Biology  

MDC collected benthic macroinvertebrates from one station in Malagasco Brook (near West Temple Street, Boylston) in 1996.  MDC’s modified RBP III analysis indicated severe impairment (Pistrang et al. 1998).  The community was dominated by chironomids, generally considered one of the more pollution tolerant insect families.  A large mulch pile near the headwaters has been removed and MDC expects the condition of the macroinvertebrate community to improve.

Habitat and flow

MDC flow data (near West Temple Street, Boylston) were collected from 1995-1999 and ranged from a low of 0.08 cfs (14 September 1999) to a high of 117cfs (06 February 1996) (Pistrang 2000).  

Chemistry – water

MDC conducted weekly water quality monitoring in Malagasco Brook (near West Temple Street, Boylston) between 1995 –1998 for DO, %saturation, temperature, conductivity and fecal coliform bacteria as well as pH measurements in 1997 and 1998.  Monitoring in 1999 included temperature and conductivity measurements and fecal coliform bacteria sampling (Pistrang 2000).  MDC’s water quality data are summarized below.  

DO 

No instream DO measurements in Malagasco Brook (near West Temple Street, Boylston) were < 6.0 mg/L and ranged between 8.3 and 14.5 mg/L. It should be noted, however, that concentration data do not represent worse-case (pre-dawn) conditions. Percent saturation was < 75 on only one occasion and supersaturation (121% in 1995) has not been documented since 1996.  

Temperature 

The highest temperature measured in Malagasco Brook near West Temple Street was 19.5ºC. 

pH 

Of the 99 measurements made during 1997 and 1998, the pH ranged between 5.5 and 6.9 SU with 42% of the measurements below 6.5 SU.  

Conductivity

Conductivity measurements ranged from 57 to 953 (S/cm and the yearly averages ranged between 189 and 280(S/cm.

Based primarily on biological data (severe impairment) the Aquatic Life Use is assessed as non-support.

Primary Contact and Secondary Contact

In response to elevated fecal coliform levels in 1994, investigative sampling was conducted in 1995 at four stations (School Street, above townhouses, below townhouses and near West Temple Street). This intensive study identified a source of contamination, an overflow discharge pipe from Bigelow’s nurseries, which MDC will continue to monitor (Pistrang et al. 1996).  Fecal coliform bacteria data for Malagasco Brook near West Temple Street, Boylston reported by MDC between 1995-1999 ranged between 0 and 10,100 cfu/100 mLs with a total of 249 samples collected.  Out of 139 samples collected during the primary contact recreational season 15 (11%) exceeded 400 cfu/100 mLs.   Six of the 249 samples collected  (2%) exceeded 2000 cfu/100 mLs (Pistrang 2000).  In the 1998 MDC dataset, storm events were not consistently associated with elevated counts suggesting both wet and dry weather sources.

Based on these data (wet and dry weather elevated counts) the Primary Contact Recreational Use is assessed as partial support while the Secondary Contact Recreational Use is assessed as support.

Malagasco Brook (MA81-29) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image13.png]



NON-SUPPORT
organic enrichment
pH
agriculture (Nursery)


Fish  Consumption
[image: image14.png]



NOT ASSESSED





Drinking Water
[image: image15.png]



The DEP Drinking Water Program maintains current drinking water supply data.

Primary  Contact
[image: image16.png]



PARTIAL SUPPORT
pathogens

agriculture (Nursery)


Secondary  Contact
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SUPPORT





Aesthetics
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RECOMMENDATIONS - Malagasco Brook (MA81-29)

· Eliminate the overflow discharge pipe at Bigelow’s nurseries.

· Continue to conduct benthic macroinvertebrate monitoring in Malagasco Brook to evaluate whether or not recovery of the community is taking place as a result of the removal of a large mulch pile in the headwaters of this tributary. 

· MDC is compiling physico/chemical and biological data collected between 1988 and 1997 from tributaries to the Wachusett Reservoir with an emphasis on long-term trend analysis.  When available review this report and compare to more recent monitoring of the benthic macroinvertebrate community in Malagasco Brook.

· The physico-chemical, habitat/streamflow and bacteriological monitoring of Malagasco Brook should also be continued since the stream is a tributary to a large water supply. Determine if the low pH in this brook is a natural condition.

· Identify WMA withdrawals in the Malagasco Brook subwatershed.  Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

mUDDY BROOK (Segment MA81-28)
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Location: From the headwaters west of Shrewsbury Street, West Boylston to the inlet of Wachusett Reservoir (South Bay), West Boylston.

Segment Length: 0.8 miles.  

Classification: Class A.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest 
48%

Residential
19%

Open Land
18%

In 1997, the Shell Oil Company in West Boylston ceased operation of its oil terminal (Firmin 2000). Their NPDES discharge MA0004863 (comprised of storm water runoff, tank bottoms, contaminated groundwater and product spillage) was terminated. The property is listed as a hazardous waste site which is currently a Tier 1A (site # 2-0000146) in Phase II because of oil contamination (MA DEP 30 November 2000). Phase II requires that risks posed to public health, welfare, and the environment be determined. As part of the remediation actions, contaminated ground water is pumped and treated and is discharged back to the ground.  The property is currently for sale.

The former West Boylston municipal landfill lies near the mouth of Muddy Brook.  The landfill has been closed and capped (Kimball 2000). 

Use Assessment 
Aquatic Life

Biology  

MDC collected benthic macroinvertebrates from one station in Muddy Brook (near Route 140, Boylston) in 1996.  MDC’s modified RBP III analysis indicates moderate impairment.  The moderate impacts to the benthic community were thought to be reflective of upstream industrial practices and/or the adjacent landfill (Pistrang et al. 1998).

Habitat and flow

MDC flow data (near Route 140, Boylston) was collected from 1995-1999 and ranged from a low of 0.2 cfs to a high of 28.5 cfs (Pistrang 2000).  

Chemistry – water

MDC conducted weekly water quality monitoring/analysis in Muddy Brook (near Route 140, Boylston) between 1995 –1998 for DO, %saturation, temperature, conductivity and fecal coliform bacteria as well as pH measurements in 1997 and 1998.  Monitoring in 1999 included temperature and conductivity measurements and fecal coliform bacteria sampling (Pistrang 2000).  MDC’s water quality data are summarized below.

DO 

No instream DO measurements in Muddy Brook (near Route 140, Boylston) were < 6.0 mg/L and ranged between 8.2 and 15.3 mg/L. It should be noted, however, that concentration data do not represent worse-case (pre-dawn) conditions.  Although saturation was < 75% on only two occasions, supersaturation (as high as 122% in September 1995) has not been documented since 1996.  

Temperature 

The highest temperature measured in Muddy Brook near West Temple Street was 21ºC with only one measurement >20ºC.

pH 

Of the 100 measurements made during 1997 and 1998, the pH ranged between 5.8 and 7.7 SU with 9% of the measurements below 6.5 SU.   All measurements below 6.5 SU were taken between 29 January 1997 and 15 March 1997.

Conductivity

Conductivity measurements ranged from 41(S/cm to 466 (S/cm and the yearly averages ranged between 128(S/cm and 165(S/cm.

Based primarily on the biological data (moderate impairment) the Aquatic Life Use is assessed as non-support.

Primary and Secondary Contact RECREATION

Fecal coliform bacteria data for Muddy Brook reported by MDC between 1995-1999 ranged between 0 and 2,500 cfu/100 mLs with a total of 250 samples collected.  Out of 142 samples collected during the primary contact recreational season 2 (1%) exceeded 400 cfu/100 mLs.   Only one sample exceeded 2000 cfu/100 mLs (Pistrang 2000).  

Based on the fecal coliform bacteria data both the Primary and Secondary Contact Recreational uses are assessed as support.

Muddy Brook (MA81-28) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image19.png]



NON-SUPPORT
unknown
toxics
unknown
industrial point source, landfill

Fish  Consumption
[image: image20.png]



NOT ASSESSED





Drinking Water
[image: image21.png]



The DEP Drinking Water Program maintains current drinking water supply data.

Primary  Contact
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SUPPORT





Secondary  Contact
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SUPPORT





Aesthetics
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RECOMMENDATIONS - Muddy Brook (MA81-28)

· Continue to conduct benthic macroinvertebrate monitoring in Muddy Brook (near Route 140, Boylston) to evaluate whether or not the community is recovering (elimination of discharge, closing/capping of landfill).

· MDC is compiling physico/chemical and biological data collected between 1988 and 1997 from tributaries to the Wachusett Reservoir with an emphasis on long-term trend analysis.  When available review this report and compare to more recent monitoring of the benthic macroinvertebrate community in Muddy Brook.

· The physico-chemical, habitat/streamflow and bacteriological monitoring of Muddy Brook should also be continued since the stream is a tributary to a large water supply.

· Determine if the low pH in this brook is a natural condition.

· Identify any WMA withdrawals in the Muddy Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

Gates Brook  (Segment MA81-24)

Location: Headwaters to inlet Wachusett Reservoir, West Boylston. 
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Segment Length: 3.5 miles.  

Classification: Class A.

The headwaters of Gates Brook pass through a heavily commercialized area along Route 12 in West Boylston.

Use Assessment 
Aquatic Life

Biology 

MDC collected benthic macroinvertebrates from two stations in Gates Brook (near Route 140, West Boylston and Gate 25 located approximately 50m upstream of Wachusett Reservoir shoreline, West Boylston) in 1996.  MDC’s modified RBP III analysis indicated severe impairment at both locations (Pistrang et al. 1998).

Chemistry – water

MDC conducted weekly water quality monitoring/analysis at six sampling locations along Gates Brook as follows (upstream to downstream) to attempt to locate sources or suspected sources of fecal contamination: Woodland St. (station 9), Lombard St. (station 6), Pierce St. (station 4), Worcester St. (station 3), Route 140 (station 2), and Gate 25 (station 1).  Between 1995 –1998 sampling was conducted for DO, %saturation, temperature, conductivity and fecal coliform bacteria.  Measurements of pH were also made in 1997 and 1998.  Monitoring in 1999 included temperature and conductivity measurements and fecal coliform bacteria sampling (Pistrang 2000).  MDC’s water quality data are summarized below.

DO 

No instream DO measurements in Gates Brook were < 6.0 mg/L, ranging between 6.2 and 14.8 mg/L. It should be noted, however, that the DO concentration data do not represent worse-case (pre-dawn) conditions.  Of the 1142 measurements made, saturation was < 75% on only 17 occasions (1%).  Supersaturation (as high as 120% in September 1995) has not been documented since 1996.  

Temperature 

The highest instream temperature measured in Gates Brook was 21.1(C.  Of the approximately 1750 measurements, only nine (six in August 1999 and three in July/August 1995) exceeded 20.0(C.

pH 

Of the 588 measurements made during 1997 and 1998, the pH ranged between 5.6 and 7.6 SU.  A total of 30 measurements were below 6.5 SU and 83% of those measurements were taken between January and April 1997.

Conductivity

Conductivity measurements at the six stations ranged from 101(S/cm to 5345 (S/cm and the yearly averages ranged between 409(S/cm and 722(S/cm.

Based primarily on the biological (severe impairment) data the Aquatic Life Use is assessed as non-support.

Primary and Secondary Contact RECREATION

Fecal coliform bacteria data for Gates Brook reported by MDC between 1995-1999 are summarized as follows (Table 5):

Table 5. MDC fecal coliform bacteria summary; Gates Brook 1995 – 1999, units = cfu/100 mLs.
Gates Brook Sampling Stations
Maximum 
% samples >200 cfu/100 mLs in Primary Contact Season 
% samples >400 cfu/100 mLs in Primary Contact Season 
% samples >1000 cfu/100 mLs in Secondary  Contact Season 
% samples >2000 cfu/100 mLs in Secondary  Contact Season 

Woodland St. (station 9)
4,620
15% (21 of 140) 
7%
2% (4 of 246)
<1%

Lombard St. (station 6)
16,500
45% (64 of 141)
28%
7% (18 of 247) 
3%

Pierce St. (station 4)
13,800
33% (47 of 141)
29%
6% (14 of 245) 
3%

Worcester St. (station 3)
18,000
26% (36 of 141)
13%
5% (13 of 247) 
3%

Route 140 (station 2)
8,360
29% (41 of 142)
18%
6% (15 of 248) 
4%

Gate 25 

(station 1)
11,700
15% (21 of 141)
13%
3% (8 of 247) 
2%

Between 1995 and 1999 close to 1500 fecal coliform bacteria samples were collected from Gates Brook.  The lowest counts in the brook were collected at the most upstream sampling location (9 at Woodland Street).  Downstream of this sampling location the fecal coliform bacteria counts increased (both frequency and magnitude).  The highest counts in 1998 were generally associated with storm events.  Although the frequency of fecal coliform bacteria counts exceeding 400 cfu/100 mLs in Gates Brook downstream of Woodland Street ranged between 13 and 29% (Table 5), these percentages represented all (both wet and dry) sampling conditions (Pistrang et al. 2000).  Based on these data and best professional judgement the Primary Contact Recreational Use is assessed as partial support and the Secondary Contact Recreational Use is assessed as support.  

The upper 1.0 mile reach of Gates Brook is assessed as supporting the Primary Contact Recreational Use while the lower 2.5 miles (downstream of Woodland Street) are assessed as partial support due to sources identified and suspected by MDC; storm water runoff, failing septic systems and animal populations.  The Secondary Contact Recreational Use is assessed as support for the entire length of Gates Brook.

Gates Brook (MA81-24) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image25.png]



NON-SUPPORT
unknown

unknown
urban runoff

Fish  Consumption
[image: image26.png]



NOT ASSESSED





Drinking Water
[image: image27.png]



The DEP Drinking Water Program maintains current drinking water supply data.

Primary  Contact
[image: image28.png]



SUPPORT upper 1.0 miles

PARTIAL SUPPORT lower 2.5 miles
pathogens

unknown
failing septic systems, storm water discharge pipes, animal populations

Secondary  Contact
[image: image29.png]



SUPPORT





Aesthetics

[image: image30.wmf]
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RECOMMENDATIONS - Gates Brook (MA81-24)

· Continue to monitor the status of the benthic macroinvertebrate community in Gates Brook and document any changes associated with the installation of sewers over the next several years (Pistrang et al. 1997).

· MDC is compiling physico/chemical and biological data collected between 1988 and 1997 from tributaries to the Wachusett Reservoir with an emphasis on long-term trend analysis.  When available review this report and compare to more recent monitoring of the benthic macroinvertebrate community in Gates Brook.  

· Continue to monitor fecal coliform bacteria levels in Gates Brook and the effectiveness of remediation efforts (e.g., sewering).

· Identify WMA withdrawals in the Gates Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

Scarletts Brook (Segment MA81-25)

Location: Headwaters to confluence with Gates Brook, West Boylston. 
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Segment Length: 0.5 miles.  

Classification: Class A.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
40%

Open Land
26%

Residential
18%

Withdrawals and Discharges

WMA:
Wachusett Country Club is registered (21132102) to withdraw 0.04 MGD of surface water from the watershed (Appendix F, Table F2).  The actual withdrawal in 1998 was 1 MGD (Kimball 2000).

Use Assessment 
Aquatic Life

Chemistry - water

MDC conducted weekly water quality monitoring/analysis in Scarletts Brook (near Worcester Street, West Boylston) between 1995 –1998 for DO, % saturation, temperature, conductivity and fecal coliform bacteria as well as pH measurements in 1997 and 1998.  Monitoring in 1999 included temperature and conductivity measurements and fecal coliform bacteria sampling (Pistrang 2000).  MDC’s water quality data are summarized below.

DO 

Instream DO measurements in Scarletts Brook ranged between 4.8 and 13.8 mg/L, (only one measurement was < 6.0 mg/L).  Saturation was < 75% in 13 of 190 measurements, nine of which occurred between July and December 1997.  Supersaturation was not identified. It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature measured in Scarletts Brook near Worcester Street was 21ºC with only one measurement (<1%) exceeding 20ºC.

pH 

Ninety-nine measurements were made during 1997 and 1998 on Scarletts Brook, with the pH ranging between 4.8 and 7.3 SU.  A total of 10 measurements were < 6.5 SU.  Ninety percent of the measurements below 6.5 SU were taken between January and March 1997.  However, since only one pH measurement in the following year (1998) was below 6.5 SU, the low pH measurements in 1997 are not considered typical 

Conductivity

Conductivity measurements ranged from 71(S/cm to 1905 (S/cm and the yearly averages ranged between 309(S/cm and 411(S/cm.

Based on the physico-chemical data (generally within the SWQS, Table 3) the Aquatic Life Use is assessed as support.

Primary Contact and Secondary Contact RECReATION

Fecal coliform bacteria data for Scarletts Brook reported by MDC between 1995-1999 ranged between 0 and 9,000 cfu/100 mLs with a total of 247 samples collected.  Out of 173 samples collected during the primary contact recreational season 23 (13%) exceeded 400 cfu/100 mLs.   Three of the 247 samples collected  (1%) exceeded 2,000 cfu/100 mLs (Pistrang 2000).  The dataset represents both wet and dry sampling conditions.  In 1998, the high counts were usually noted as being associated with storm events.  Although the frequency of fecal coliform bacteria counts exceeding 400 cfu/100 mLs in Scarletts Brook was 13%, the elevated counts were likely associated with wet weather.  Therefore it is best professional judgement that both recreational uses are supported.

Based on the fecal coliform bacteria data and best professional judgement, both the Primary and Secondary Contact Recreational uses are supported.

Scarletts Brook (MA81-25) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image31.png]



SUPPORT





Fish  Consumption
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NOT ASSESSED





Drinking Water
[image: image33.png]



The DEP Drinking Water Program maintains current drinking water supply data.

Primary  Contact
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SUPPORT





Secondary  Contact
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SUPPORT





Aesthetics
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RECOMMENDATIONS - Scarletts Brook (MA81-25)

· Review the actual average annual withdrawals in the reports submitted by Wachusett Country Club and determine the need for a WMA permit. 

· Identify any additional WMA withdrawals in the Scarletts Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· The monitoring of Scarletts Brook (physico-chemical and bacteriological) should be continued since the stream is a tributary to a large water supply.

· MDC is compiling physico/chemical and biological data collected between 1988 and 1997 from tributaries to the Wachusett Reservoir with an emphasis on long-term trend analysis.  When available review this report and compare to more recent monitoring of the benthic macroinvertebrate community in Scarletts Brook.

· Conduct sampling to identify and locate possible sources of fecal coliform bacteria contamination.  

Quinapoxet River (Segment MA81-32)
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Location: From the headwaters at the outlet of Quinapoxet Reservoir, Holden to the inlet of Wachusett Reservoir, West Boylston.

Segment Length: 7.9 miles.  

Classification: Class A.

This subwatershed contains the 68-acre Holden Landfill located between Malden Hill (east of Route 190) and Harris Street in Holden.  The landfill was closed and capped in 1992.  This area is drained by a small unnamed tributary which flows into the Quinapoxet River near Canada Mills in Holden.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest 
 73%

Residential
 10%

Agriculture
 8%

Withdrawals and Discharges

WMA:

Worcester DPW is registered (21134801) to withdraw a total of 9.85 MGD of surface water from three sources (Quinapoxet, Kendall, and Pine Hill reservoirs) in the Nashua River Basin.   Water withdrawn from Pine Hill Reservoir is gravity fed to Kendall Reservoir.  Water from the Quinapoxet Reservoir is pumped via an aqueduct to Kendall Reservoir.  Water is then withdrawn from Kendall Reservoir and sent to Holden Reservoir #1 in the Blackstone Basin where it is treated and distributed by Worcester’s system.  This interbasin transfer of water from the Nashua to the Blackstone River Basin is grandfathered since it existed prior to implementation of the Interbasin Transfer Act (IBT) (LeVangie 2000).  Worcester DPW applied for permits in both the Blackstone and Nashua river basins.  Their Blackstone River Basin permit request was denied (due to exceedance of the firm safe yield).  Worcester DPW has since appealed the denial which has yet to be settled.   A decision has yet to be made on the Nashua River Basin permit application.   In 1999, the Worcester DPW reported a withdrawal of 10.75 MGD from the Nashua River Basin, 6.2 MGD of which was withdrawn from the Quinapoxet Reservoir.  

NPDES:

MA0020320 Holden Trap Rock Company is authorized (permit issued September 1995) to discharge quarry runoff and storm water via outfall 001 and non-contact cooling water and storm water via outfall 002 to “Austin Brook”, a tributary to the Quinapoxet River (Appendix F, Table F1).  The facility’s permitted maximum daily flow is 300 GPM for outfall 001and 0.05 MGD for outfall 002. Their acute whole effluent toxicity limit for outfall 002 is LC50 > 100% effluent with a temperature limit of 83(F. No acute toxicity was detected in their discharge in either of their test events (December 1995 and June 1996). The permit also requires the company to develop and implement a storm water pollution prevention plan.

Use Assessment 
Aquatic Life

Biology 

The 1998 DWM RBP III survey was conducted downstream from River Street in Holden (station QP00, Appendix C).  These data were found to be 95% comparable to the regional reference station (SL00) on the Stillwater River (sampled upstream from Crowley Rod, West Boylston) which indicated a non-impacted benthic community.  MDC collected benthic macroinvertebrates from one station on the Quinapoxet River (above the circular dam, West Boylston) in 1996.  MDC’s modified RBP III analysis also indicated no impairment to the benthic community (Pistrang et al. 1998).

Habitat and flow

A continuous USGS gage on the Quinapoxet River at Canada Mills, Holden became operational in November 1996.  The minimum daily discharge of the river was 2.4 cfs in 1997, 3.6 cfs in 1998 and 0.57 in 1999.  MDC measured flow weekly between 1995-1998.   The minimum discharge was 2.2 cfs in 1995, 6.9 cfs in 1996, 5.4 cfs in 1997 and 5.0 cfs in 1998 (Pistrang 2000).  During field reconnaissance of the Quinapoxet River in August 1998, DWM biologists found that upstream from Holden town center the river was dry with no water flowing from the Quinapoxet Reservoir (Appendix C).  Further downstream at Mill Street, Holden greater than 75% of the streambed substrates were exposed.  The first site encountered that had both a sufficient amount of water and suitable habitat for a benthic macroinvertebrate survey was approximately 4.5 miles downstream from the reservoir at the lower (more downstream) River Street crossing in Holden.

Chemistry – water

The USGS reported daily streamflow and temperature data for the Quinapoxet River at Canada Mills near Holden (upstream of Harris Street Bridge) between November 1996 and September 1999 (Socolow et al. 1998, Socolow et al. 1999 and Socolow et al. 2000).   MDC conducted weekly water quality monitoring/analysis in the Quinapoxet River (downstream from the USGS station; above the circular dam, West Boylston) between 1995 –1998 for DO, % saturation, temperature, conductivity and fecal coliform bacteria as well as pH measurements in 1997 and 1998.  Monitoring in 1999 included temperature and conductivity measurements and fecal coliform bacteria sampling (Pistrang 2000). USGS temperature and MDC water quality data are summarized below.

DO 

Instream DO measurements in the Quinapoxet River ranged between 6.3 and 14.8 mg/L.  Percent saturation ranged from 67 % to 116% and was < 75% in nine of 197 measurements, seven of which occurred between July and September 1997.  Supersaturation was evident in April 1996.  It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.

Temperature 

According to USGS data, the maximum daily temperature of the Quinapoxet River at Canada Mills in the summer months (May through September) exceeded 20ºC on 37 days in 1997, 68 days in 1998, and 74 days in 1999 (maximum of 25.0ºC, 27.3ºC, and 28.5ºC, respectively).  Between 1995 and 1999, 21 of the 242 measurements (9%) exceeded 20ºC.  The highest temperature measured in the Quinapoxet River by MDC was 23.8ºC. 

pH 

The pH ranged between 5.8 and 7.6 SU in the 99 measurements recorded by MDC on the Quinapoxet River during 1997 and 1998.  A total of 16 measurements were < 6.5 SU between January and April. 

Conductivity

Conductivity measurements ranged from 64(S/cm to 457 (S/cm and the yearly averages ranged between 109(S/cm and 186(S/cm.

The upper 4.5 mile reach of the Quinapoxet River was assessed as non-support for the Aquatic Life Use as a result of flow alteration.  This reach of the river was de-watered in August 1998.  Based primarily on the biological (non-impacted benthic community) the Aquatic Life Use is assessed as support in the lower 3.4 mile portion of the segment.  Low flow coupled with elevated temperature during the summer months may be of concern and also serves to place the lower 3.4 miles of the Quinapoxet River on “Alert Status” for the Aquatic Life Use.  
Primary Contact and Secondary Contact RECReATION

Fecal coliform bacteria data for the Quinapoxet River reported by MDC between 1995-1999 ranged between 0 and 1,170 cfu/100 mLs with a total of 250 samples collected.  Out of 141 samples collected during the primary contact recreational season only one sample exceeded 400 cfu/100 mLs.   None of the 250 samples collected exceeded 2,000 cfu/100 mLs (Pistrang 2000).  Samples were also collected at Mill St in 1998 with a highest count of 59 cfu/100mLs.  The dataset represents both wet and dry weather sampling conditions.  

Based on the low fecal coliform bacteria counts, both the Primary and Secondary Contact Recreational uses are assessed as support.

Aesthetics

DWM habitat assessment indicated high habit quality with no indications of turbidity or objectionable conditions although some localized erosion was noted.   

The Aesthetics Use is assessed as support based on the habitat assessment. 

Quinapoxet River (MA81-32) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
[image: image37.png]



SUPPORT

NON-SUPPORT upper 4.5 miles

SUPPORT lower 3.4 miles
Flow

Hydromodification


Fish  Consumption
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Drinking Water
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The DEP Drinking Water Program maintains current drinking water supply data.

Primary  Contact
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SUPPORT





Secondary  Contact
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Aesthetics
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* “ Alert Status” issues identified

RECOMMENDATIONS - Quinapoxet River (MA81-32)

· Collect additional data to determine the frequency, duration and spatial extent of the low/no flow conditions in the Quinapoxet River. Optimize withdrawal practices to maintain a minimum flow and to the extent possible natural flow regimes in the Quinapoxet River. 

· Continue to evaluate instream temperatures in the Quinapoxet River.  If attempts are made to optimize streamflow in the river, determine if these efforts result in lower instream temperatures.

· Identify any other WMA withdrawals in the Quinapoxet River subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat. Evaluate whether the Holden Trap Rock Company needs a WMA permit.

· The monitoring of the Quinapoxet River (biological, physico-chemical, habitat/streamflow and bacteriological) should be continued since the stream is a tributary to a large water supply.

· MDC is compiling physico/chemical and biological data collected between 1988 and 1997 from tributaries to the Wachusett Reservoir with an emphasis on long-term trend analysis.  When available review this report and compare to more recent monitoring of the benthic macroinvertebrate community in the Quinapoxet River.

· Determine the status of Holden Trap Rock Company’s stormwater pollution prevention plan.

· Determine the causes of the localized streambank erosion along the Quinapoxet River near River Street in Holden.

Trout Brook (Segment MA81-26)

Location: Outlet Cournoyer Pond, Holden to confluence with Quinapoxet River, Holden.
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Segment Length: 1.9 miles.  

Classification: Class A.

Land-use information could not be calculated for this subwatershed.

Use Assessment 
Aquatic Life

Biology 

MDC collected benthic macroinvertebrates from one station on Trout Brook (near Manning Street, Holden) in 1996.  This station was used as a control station and by definition is considered not impaired.   It was noted however, that fewer caddisflies and more chironomids were collected in 1996 compared to earlier years (Pistrang et al. 1998).

Habitat and flow

MDC data reports indicated that Trout Brook near Manning Street in Holden was dry (no flow) on a total of four dates, two in August and two in September 1999 (Pistrang 2000).

Chemistry - water

MDC conducted routine water quality monitoring/analysis in Trout Brook near Manning Street in Holden weekly in 1998 (DO, %saturation, temperature, pH, conductivity and fecal coliform bacteria) and again in 1999 (temperature, conductivity and fecal coliform bacteria) (Pistrang 2000).

DO 

In 1998, the DO in Trout Brook ranged between 7.7 and 14.9 mg/L and saturation was 78% to 102.2%. It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature measured in Trout Brook was 20.1ºC. 

pH 

The pH ranged between 4.7 and 7.2 SU in the 49 measurements recorded by MDC on Trout Brook during 1998.  A total of 29 measurements (59%) were < 6.5 SU.

Conductivity

Conductivity measurements ranged from 30(S/cm to 103 (S/cm and an average of 63(S/cm in 1998 and 59(S/cm in 1999.

Based on the biological and physicochemical data the Aquatic Life Use is assessed as support, however because of the frequency of low pH measurements, this segment is on “Alert Status”. 

Primary Contact and Secondary Contact Recreation

Fecal coliform bacteria data for the Trout Brook reported by MDC between 1998 and1999 ranged between 0 and 240 cfu/100 mLs with a total of 96 samples collected.  Out of 52 samples collected during the primary contact recreational season none of the samples exceeded 400 cfu/100 mLs.   None of the 96 samples collected exceeded 2,000 cfu/100 mLs (Pistrang 2000).  The dataset represents both wet and dry weather sampling conditions.  

Based on the fecal coliform bacteria data both the Primary and Secondary Contact Recreational uses are assessed as support.

Trout Brook (MA81-26) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
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SUPPORT





Fish  Consumption
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NOT ASSESSED





Drinking Water
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The DEP Drinking Water Program maintains current drinking water supply data.

Primary  Contact
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Secondary  Contact
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Aesthetics
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*“ Alert Status” issues identified

RECOMMENDATIONS - Trout Brook (MA81-26)

· The monitoring of Trout Brook (biological, physico-chemical, habitat/streamflow and bacteriological) should be continued since the stream is a tributary to a large water supply. 

· MDC is compiling physico/chemical and biological data collected between 1988 and 1997 from tributaries to the Wachusett Reservoir with an emphasis on long-term trend analysis.  When available review this report and compare to more recent monitoring of the benthic macroinvertebrate community in Trout Brook.

· Determine if the low pH in this brook is a natural condition.

· Identify WMA withdrawals in the Trout Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· MDC should continue to evaluate the use of Trout Brook as a benthic macroinvertebrate reference station. 

chaffins brook (Segment MA81-33)
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Location: From the headwaters south of Malden Street/ west of Wachusett Street, Holden to the inlet of Unionville Pond, Holden. 

Segment Length: 0.9 miles.  

Classification: Class A.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest 
61%

Residential
23%

Industrial
3%

Commercial
3%

Wetlands
3%

Open land
3%

Withdrawals and Discharges

NPDES:

MA0028801 Alden Research Laboratory is authorized (permit issued September 1985) to discharge via outfall 001 to Chaffins Brook (Appendix F, Table F1).  Their permitted average monthly discharge is 0.1 MGD.  The permit also has a maximum daily discharge limit of 10 ppb for Rhodamine B and WT dyes (MA DEP 2000e). 

Use Assessment

Aquatic Life

Biology 

MDC collected benthic macroinvertebrates at one station on Chaffins Brook (near Malden Street, Holden) in 1996.  MDC’s modified RBP III analysis indicated slight impairment compared to the East Wachusett Brook reference station.  The survey results indicated a minor improvement over prior MDC benthic surveys (Pistrang et al. 1998).  

Chemistry - water

MDC conducted routine water quality monitoring/analysis in Chaffins Brook near Malden Street in Holden weekly in 1995 (DO, %saturation, temperature, conductivity and fecal coliform bacteria) and 1998 (DO, %saturation, temperature, pH, conductivity and fecal coliform bacteria) and again in 1999 (temperature, conductivity and fecal coliform bacteria) (Pistrang 2000).
DO 

DO in Chaffins Brook ranged between 7.4 and 14.1 mg/L and saturation was 86% to 104%. It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature measured was 23.0ºC.  In June, July and August, 10% of the measurements exceeded 20ºC (13 of 132).  

pH 

The pH ranged between 5.9 and 7.2 SU in the 49 measurements recorded during 1998.  A total of eight measurements out of 49 (16%) were < 6.5 SU (between January and March).

Conductivity

Conductivity measurements ranged from 109(S/cm to 425 (S/cm and the yearly averages ranged between 228(S/cm and 243(S/cm.

Based primarily on the biological data (slight impairment), the Aquatic Life Use is assessed as partial support.  

Primary Contact and Secondary Contact Recreation

Fecal coliform bacteria data for Chaffins Brook at Malden Street, Holden reported by MDC (1995, 1998 and 1999) ranged between 0 and 5,680 cfu/100 mLs with a total of 138 samples collected.  Out of 83 samples collected during the primary contact recreational season, seven samples exceeded 400 cfu/100 mLs and only one exceeded 2,000 cfu/100 mLs (Pistrang 2000). The dataset represents both wet and dry weather sampling conditions.  In 1998, the high counts were usually noted as being associated with storm events.

Based on the fecal coliform bacteria counts both the Primary and Secondary Contact Recreational uses are assessed as support.

Chaffins Brook (MA81-33) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image49.png]



PARTIAL SUPPORT
unknown

unknown


Fish  Consumption
[image: image50.png]



NOT ASSESSED





Drinking Water
[image: image51.png]



The DEP Drinking Water Program maintains current drinking water supply data.

Primary  Contact
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SUPPORT





Secondary  Contact
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SUPPORT





Aesthetics

[image: image54.wmf]
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RECOMMENDATIONS - Chaffins Brook (MA81-33)

· The monitoring of Chaffins Brook (biological, physico-chemical, habitat/streamflow and bacteriological) should be continued since the stream is a tributary to a large water supply.  Conduct monitoring to identify sources of fecal coliform bacteria if necessary.

· MDC is compiling physico/chemical and biological data collected between 1988 and 1997 from tributaries to the Wachusett Reservoir with an emphasis on long-term trend analysis.  When available review this report and compare to more recent monitoring of the benthic macroinvertebrate community in Chaffins Brook.

· Identify WMA withdrawals in the Chaffins Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· Reissue the Alden Research Laboratory NPDES permit (MA0028801) with appropriate limits and monitoring requirements.

Unnamed tributary “lower Chaffins brook” (Segment MA81-35)

Location: From the outlet of Unionville Pond, Holden to the confluence with the Quinapoxet River, Holden. 
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Segment Length: 0.5 miles.  

Classification: Class A.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest 
62%

Residential
24%

Industrial
3%

Use Assessment

Aquatic Life

Biology 

MDC conducted benthic macroinvertebrate sampling in 1996 at one station along this unnamed tributary (also known as “lower Chaffins Brook”) at the outlet of Unionville Pond.  MDC’s modified RBP III analysis indicated severe impairment when the benthic macroinvertebrate community was compared to East Wachusett Brook community (Pistrang et al. 1997).  This site is located directly below the impoundment and may be reflecting habitat impacts as well as effects of upstream contamination (Pistrang et al. 1998). The Unionville impoundment was noted as being a eutrophic waterbody, containing noxious/nuisance aquatic plants in the DWM 1998 synoptic lakes survey (Appendix B, Table B10).

Chemistry - water

MDC conducted routine water quality monitoring/analysis in “Lower Chaffins Brook”, at the outlet of Unionville Pond, Holden, weekly in 1995 (DO, %saturation, temperature, conductivity and fecal coliform bacteria), 1998 (DO, %saturation, temperature, pH, conductivity and fecal coliform bacteria) and again in 1999 (temperature, conductivity and fecal coliform bacteria) (Pistrang 2000).

DO 

DO ranged between 5.8 and 13.5 mg/L with two out of 82 measurements below 5.0 mg/L.  Percent saturation ranged between 65% to 101% and 13 of the 82 measurements were below 75%.  It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature was 27.5ºC.  Forty-six percent of the measurements exceeded 20ºC (38 of 82).  These measurements were taken during the summer months (June through September).

pH 

The pH ranged between 5.8 and 7.2 SU.  A total of eight of the 49 measurements were less than 6.5 SU (between January and March 1998).

Conductivity

Conductivity measurements ranged from 35(S/cm to 323 (S/cm and the yearly averages ranged between 208(S/cm and 213(S/cm.

Based on the biological (severely impacted) and chemical (low percent saturation) data, the Aquatic Life Use is assessed as non-support.  

Primary Contact and Secondary Contact Recreation

Fecal coliform bacteria data for “Lower Chaffins Brook” reported by MDC (1995, 1998 and 1999) ranged between 0 and 2000 cfu/100 mLs with a total of 138 samples collected.  Out of 82 samples collected during the primary contact recreational season, only one sample exceeded 400 cfu/100 mLs and none exceeded 2,000 cfu/100 mLs (Pistrang 2000).

Based on the low fecal coliform bacteria counts both the Primary and Secondary Contact Recreational uses are assessed as support.

Unnamed tributary known as “Lower Chaffins Brook” (MA81-35) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image55.png]



NON-SUPPORT
low DO
pH, thermal modification


hydromodification (upstream impoundment)


Fish  Consumption
[image: image56.png]



NOT ASSESSED





Drinking Water
[image: image57.png]



The DEP Drinking Water Program maintains current drinking water supply data.

Primary  Contact
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SUPPORT





Secondary  Contact
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SUPPORT





Aesthetics
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RECOMMENDATIONS - “Lower Chaffins Brook” (MA81-35)

· The monitoring of “Lower Chaffins Brook” (biological, physico-chemical, habitat/streamflow and bacteriological) should be continued since the stream is a tributary to a large water supply.

· MDC is compiling physico/chemical and biological data collected between 1988 and 1997 from tributaries to the Wachusett Reservoir with an emphasis on long-term trend analysis.  When available review this report and compare to more recent monitoring of the benthic macroinvertebrate community in “Lower Chaffins Brook”.

· Review potential causes of hydromodification (e.g., reservoirs, WMA withdrawals) and evaluate their effects on DO, pH, temperature and the benthic macroinvertebrate community in this tributary. 

· Establish if the low DO is indicative of natural conditions and/or the effects of the upstream impoundment.

· Identify WMA withdrawals in the “Lower Chaffins Brook” subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

Stillwater River (Segment MA81-31)
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Location: From the headwaters, confluence with Justice Brook and Keyes Brook, Princeton/Sterling, to the inlet of Wachusett Reservoir, Sterling. 

Segment Length: 6.7 miles.  

Classification: Class A.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest 
77 %

Agriculture
 9%

Residential
 7%

Use Assessment 

Aquatic Life

Biology 

The 1998 DWM RBP III survey was conducted upstream from Crowley Road in West Boylston (station SL00, Appendix C).  This station is regional reference station and exhibits rich species diversity with a well-balanced community.   MDC collected benthic macroinvertebrates in 1996 from one station on the Stillwater River (upstream from Muddy Pond Road, Sterling).  MDC’s modified RBP III analysis also indicated no impairment to the benthic community (Pistrang et al. 1998).
Habitat and flow

A continuous USGS gage on the Stillwater River at Muddy Pond Road, Sterling became operational in April 1994.  The minimum daily discharge of the river was 1.3 cfs in 1998 and 4.7 in September 1999.  Additionally, MDC measured flow weekly between 1996-1998.   The minimum discharge was 5.6 cfs in 1996, 2.1 cfs in 1997 and 4.4 cfs in 1998 (Pistrang 2000).  

With the exception of severe bank failure in the upper end of the DWM sampling reach which resulted in sediment deposition, overall habitat quality was high (Appendix C).

Chemistry – water

From April 1998 through September 1999, the USGS reported daily streamflow and temperature for the Stillwater River at Muddy Pond Road, Sterling (Socolow et al. 1999 and Socolow et al. 2000).   Between October 1998 and September 1999, USGS also collected monthly temperature, DO, and nutrient data from the Stillwater River at Muddy Pond Road (Socolow et al. 2000).  MDC conducted weekly water quality monitoring/analysis in the Stillwater River at Muddy Pond Road, Sterling between 1995 –1998 for DO, % saturation, temperature, conductivity and fecal coliform bacteria as well as pH measurements in 1997 and 1998.  Monitoring in 1999 included temperature and conductivity measurements and fecal coliform bacteria sampling (Pistrang 2000). USGS temperature and MDC water quality data are summarized below.

DO 

Instream DO measurements collected by USGS in the Stillwater River ranged between 6.7 and 13.3 mg/L.  MDC instream DO measurements ranged between 5.7 and 14.9 mg/L.  Percent saturation ranged from 57 to 105% and was less than 75% in 32 of 194 measurements (the majority occurring between June and November 1998).  It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.  

pH 

Instream pH measurements collected by USGS in the Stillwater River ranged between 6.3 and 7.5 SU. The pH ranged between 5.5 and 7.5 SU in the 99 measurements recorded by MDC on the Stillwater River during 1997 and 1998 and 45 measurements (45%) were less than 6.5 SU.  

Temperature 

According to USGS data, the maximum daily temperature of the Stillwater River in the summer months (May through September) exceeded 20ºC on 56 days in 1998, and 94 days in 1999 (maximum of 24.1ºC, and 27.6ºC, respectively).  Between 1995 and 1999, 17 of the 244 MDC measurements (7%) exceeded 20ºC with a maximum temperature of 23.5ºC. 

Suspended Solids

USGS total suspended sediment concentrations ranged between 3 and 22 mg/L.

Nutrients

USGS total ammonia nitrogen concentrations ranged between 0.17 and 0.35 mg/L. Total phosphorus concentrations ranged from 0.008 mg/L to 0.112 mg/L.

Conductivity

Conductivity measurements ranged from 42(S/cm to 409 (S/cm and the yearly averages ranged between 99(S/cm and 119(S/cm.

Based primarily on the biological (non-impacted benthic community) the Aquatic Life Use is assessed as support.  Streambank erosion resulting in sedimentation (presence of shifting sandbars) was documented at the upstream end of the DWM sampling reach.  This habitat quality issue places the Stillwater River along Crowley Road on “Alert Status” for the Aquatic Life Use.  
Primary Contact and Secondary Contact RECReATION

Fecal coliform bacteria data for the Stillwater River reported by MDC between 1995-1999 ranged between 0 and 4,600 cfu/100 mLs with a total of 249 samples collected.  Out of 138 samples collected during the primary contact recreational season, ten samples exceeded 400 cfu/100 mLs with the highest counts in 1998 generally associated with storm events.   Two of the 249 samples collected exceeded 2,000 cfu/100 mLs (Pistrang 2000). 

Based on the generally low fecal coliform bacteria counts both the Primary and Secondary Contact Recreational uses are assessed as support.

Aesthetics

DWM habitat assessment indicated high aesthetic quality with no indications of turbidity or objectionable conditions although some localized erosion was noted.   

The Aesthetics Use is assessed as support based on the habitat assessment.   

Stillwater River (MA81-31) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
[image: image61.png]



SUPPORT





Fish  Consumption
[image: image62.png]



NOT ASSESSED





Drinking Water
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The DEP Drinking Water Program maintains current drinking water supply data.

Primary  Contact
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SUPPORT





Secondary  Contact
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SUPPORT





Aesthetics
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* “Alert Status” issues identified

RECOMMENDATIONS - Stillwater River (MA81-31)

· Instream (maximum daily) temperature measurements reported by USGS for the Stillwater River were surprisingly high in the summers of 1998 and 1999.  Review potential causes of hydromodification and/or other habitat modifications (e.g., reservoirs, etc.) and evaluate their effects on flow and temperature conditions in this river. 

· Identify any WMA withdrawals in the Stillwater River subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· The monitoring of the Stillwater River (biological, physico-chemical, habitat/streamflow and bacteriological) should be continued since the stream is a tributary to a large water supply.  

· MDC is compiling physico/chemical and biological data collected between 1988 and 1997 from tributaries to the Wachusett Reservoir with an emphasis on long-term trend analysis.  When available review this report and compare to more recent monitoring of the benthic macroinvertebrate community in the Stillwater River.

· Determine if the low pH in the Stillwater River is a natural condition.

· Evaluate the cause of the severe bank erosion/sedimentation upstream from Crowley Road, West Boylston. 

east wachusett brook (Segment MA81-30)

Location: From the headwaters (northeast of Little Wachusett Mountain) Princeton, to the confluence with the Stillwater River, Sterling. 
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Segment Length: 5.4 miles.  

Classification: Class A.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest 
83%

Agriculture
8%

Residential
6%

Use Assessment 
Aquatic Life

Biology 

MDC conducted benthic macroinvertebrate sampling at one station on East Wachusett Brook (near Route 140, Boylston) in 1996.  This station (described as being in excellent condition) was used as a control station and by definition is considered not impaired (Pistrang et al. 1998).

Chemistry - water

MDC conducted routine water quality monitoring/analysis in East Wachusett Brook weekly in 1995 (DO, %saturation, temperature, conductivity and fecal coliform bacteria) and 1998 (DO, %saturation, temperature, pH, conductivity and fecal coliform bacteria) and again in 1999 (temperature, conductivity and fecal coliform bacteria) (Pistrang 2000).

DO 

DO in East Wachusett Brook ranged between 6.2 and 15.0 mg/L.  Saturation ranged between 65% and 106%.  During the summer of 1998 saturation was less than 75% on 10 occasions.  It should be also noted that the data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature was 22.0ºC.  Five percent of the measurements (June through August) exceeded 20ºC (7 of 135). 
pH 

In 1998, the pH ranged between 5.6 and 7.4 SU in the 49 measurements recorded by MDC in East Wachusett Brook.  A total of nine measurements (18%) were less than 6.5 SU.

Conductivity

Conductivity measurements ranged from 43(S/cm to 173 (S/cm and the yearly averages ranged between 96(S/cm and 107(S/cm.

Based primarily on the use of East Wachusett Brook as a reference stream, the Aquatic Life Use is assessed as support. 

Primary Contact and Secondary Contact Recreation

Fecal coliform bacteria data for East Wachusett Brook near Route 140 in Holden reported by MDC (1995, 1998 and 1999) ranged between 0 and 6,000 cfu/100 mLs with a total of 139 samples collected. Out of 77 samples collected during the primary contact recreational season, 15 samples (19%) exceeded 400 cfu/100 mLs.  A total of six samples exceeded 2,000 cfu/100 mLs, however five of the six samples were collected in 1995 (Pistrang 2000).   In the 1998 MDC dataset, storm events were not consistently associated with the elevated counts, suggesting both wet and dry weather sources of fecal coliform bacteria.

Based on the fecal coliform bacteria counts (wet and dry weather elevated counts) the Primary Contact Recreational Use is assessed as partial support while the Secondary Contact Recreational Use is assessed as support.

East Wachusett Brook (MA81-30) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image67.png]



SUPPORT





Fish  Consumption
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NOT ASSSESSED





Drinking Water
[image: image69.png]



The DEP Drinking Water Program maintains current drinking water supply data.

Primary  Contact
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PARTIAL SUPPORT
pathogens

unknown


Secondary  Contact
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SUPPORT





Aesthetics
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RECOMMENDATIONS - East Wachusett Brook (MA81-30)

· The monitoring of East Wachusett Brook (biological, physico-chemical, habitat/streamflow and bacteriological) should be continued since the stream is a tributary to a large water supply. 

· MDC is compiling physico/chemical and biological data collected between 1988 and 1997 from tributaries to the Wachusett Reservoir with an emphasis on long-term trend analysis.  When available review this report and compare to more recent monitoring of the benthic macroinvertebrate community in East Wachusett Brook.

· Additional monitoring should be focussed on identifying the source(s) of fecal coliform bacteria. 

· Identify WMA withdrawals in the East Wachusett Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

“south branch” nashua river subbasin (Figure 9)

Nashua River “South Branch" (Segment MA81-08)
55
Nashua River “South Branch" (Segment MA81-09)
58
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Nashua river “SOUTH BRANCH“ (segment MA81-08)

Location: Outlet Lancaster Mill Pond, Clinton to Clinton WWTP, Clinton
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Segment Length: 3.0 miles.

Classification: Class B, Warm Water Fishery.

Locally known as the South Branch of the Nashua River, this segment of the Nashua River is regulated by the operations of the MDC dam at Wachusett Reservoir where hypolimnetic water is released except under very high flow conditions when spillage occurs.  The minimum release from Wachusett Reservoir is only 2.6 cfs (Nuzzo et al. 1997). 

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
67%

Residential
11%

Agriculture
8%

Although these land-use estimates do not indicate a high risk for potentially contaminated runoff, the land-use along the “South Branch” Nashua River in Clinton is primarily high-density residential, industrial, and commercial. These land-use types have a much greater potential to negatively impact water quality due to urban runoff/storm sewers.   

Withdrawals and Discharges

WMA:
The MDC/MWRA is registered (21106402) to withdraw 126.12 MGD of surface water from the Wachusett Reservoir system (Wachusett and Cosgrove aqueducts) upstream of this segment (Appendix F, Table F2).  Actual withdrawals averaged 108.1 MGD in 1998 (Kimball 2000).

NPDES:

The Weetabix Company, Inc. has a general non-contact cooling water permit (MAG250759).  This facility only discharges during failure of their closed loop system and only for short durations.

Use Assessment 
Aquatic Life

Biology  

The 1998 DWM RBP III survey was conducted upstream of the MWRA/Clinton WWTP discharge (station NS17, Appendix C).  These data were found to be 71% comparable to the regional reference station (SL00) on the Stillwater River (sampled upstream from Crowley Rod, West Boylston) thus indicating slight impairment.  

Additionally, DWM sampled the periphyton community (station NS17U, Appendix D).  Compared to the other site sampled, the periphyton community was different from others in the Nashua River Basin presumably because of water quality characteristics and/or water temperatures (hypolimnetic release from Wachusett Reservoir).  The red alga-Batrachospermum sp. identified is typically found at sites exhibiting cool water temperatures, low light levels and, often, low nutrient regimes.   

Chemistry – water

Dissolved oxygen, temperature, pH, turbidity, suspended solids, ammonia-nitrogen, phosphates, were measured by DWM once per month at one station (NS17 – upstream of the Clinton WWTP outfall) on six occasions between May and October 1998 (Appendix B, Table B5 and B6).

DO 

DO was not less than 6.4 mg/L nor 64% saturation, although these data do not represent worse-case (pre-dawn) conditions. 

Temperature 

The temperature measurements ranged from 8.7ºC in October to 20.5ºC in July.

pH 

pH ranged between 6.5 and 6.9 SU.

Turbidity  

The maximum turbidity measurement was 1.5 NTU.

Suspended Solids  

The maximum measurement was 13 mg/L (17 June 1998) representative of wet weather sampling conditions (Appendix B, Survey Conditions).  None of the other suspended sediment concentrations exceeded 2.0 mg/L.

Ammonia-Nitrogen

The maximum measurement was 0.74 mg/L.

Phosphorus

The highest concentration was 0.37mg/L (17 June 1998) representative of wet weather sampling conditions.  This also corresponded to the highest suspended solids concentration measured (13 mg/L) measured at this sampling location, on this date.  All other TP measurements ranged between 0.02 and 0.03 mg/L  

With the exception of the elevated total phosphorus and suspended solids during wet weather conditions, none of the physico-chemical variables exceeded SWQS (Table 3).  Since the benthic macroinvertebrate community was slightly impaired, however, the Aquatic Life Use is assessed as partial support.

Primary Contact and Secondary Contact

Fecal coliform bacteria samples were collected by DWM at the same station and dates as described above (Chemistry-water section).  The counts ranged between 80 and 9,000 cfu/100mL (Appendix B, Table B7) with 25% of the samples exceeding the wet and dry weather guidance for Primary Contact and one sample exceeding the wet weather guidance for Secondary Contact.

Because of the elevated fecal coliform bacteria counts during both wet and dry weather conditions the Primary and Secondary Contact Recreational uses are assessed as partial support.  

Aesthetics

No instream odors, color or turbidity were noted on the DWM habitat assessment field sheets for the stream reach sampled. Areas of potential erosion were, however, identified (dirt bike trails).  Concentrations of suspended solids, collected by DWM, did not exceed 25mg/L (Appendix B, Table B6). 

Based on these field observations and data, the Aesthetics Use is assessed as support.  

Nashua River “South Branch“ (MA81-08) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image73.png]



PARTIAL SUPPORT
unknown

unknown
urban runoff/storm sewers

Fish  Consumption
[image: image74.png]



NOT ASSESSED







Primary  Contact
[image: image75.png]



PARTIAL SUPPORT
pathogens

unknown
urban runoff/storm sewers

Secondary  Contact
[image: image76.png]



PARTIAL SUPPORT
pathogens

unknown
urban runoff/storm sewers

Aesthetics

[image: image77.wmf]
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RECOMMENDATIONS - Nashua River “South Branch“ (MA81-08)

· Additional monitoring is recommended in the upper reaches of this segment.  Identification of potential sources of fecal coliform bacteria and other contaminants should be included in this monitoring effort.

· Evaluate the need for storm water controls (i.e., permits, pollution prevention plans, best management practices) in the industrial and commercial developments. 

· Consideration could be given to reclassifying this segment as a Cold Water Fishery given that it receives hypolimnetic release from Wachusett Reservoir during the critical summer months.  

· Evaluate the current minimum release from MDC at the Wachusett Reservoir dam.  To the extent possible, maximize flow to the “South Branch” Nashua River while attempting to maintain natural flow regimes. 

· Identify any other WMA withdrawals in the subwatershed of this segment of the Nashua River. Evaluate compliance with WMA registration and/or permit limits and any potential impacts of withdrawals on streamflow/habitat.

Nashua River “South Branch“ (segment MA81-09)

Location: Clinton WWTP, Clinton to confluence with North Nashua River, Lancaster
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Segment Length: 1.6 miles.

Classification: Class B, Warm Water Fishery.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
66%

Residential
11%

Agriculture
8%

Withdrawals and Discharges

NPDES: 

MA0100404 MWRA Clinton Wastewater Treatment Plant (WWTP) is authorized (permit issued September 2000) to discharge treated wastewater via outfall 001 to the “South Branch” Nashua River (Appendix F, Table F1). The town of Clinton and the Lancaster Sewer District are co-permittees.  The facility’s permitted average monthly flow is 3.01 MGD. The permit limits for whole effluent toxicity are LC50 > 100% and CNOEC > 62.5% effluent.  The TRC limit is 0.0176 mg/L.   Ammonia nitrogen concentrations ranged between below detection limits (BDL) and 11.16 mg/L although only two of the 11 measurements were > 1.0 mg/L.  TRC was only detected (0.2 mg/L) in one sample (TOXTD database).  On 12 August 1998 EPA conducted a compliance monitoring inspection of the MWRA Clinton facility. The facility is a secondary treatment plant, last updated in 1992 and has provisions for phosphorus removal (Kundarauskas 1998).  Elevated levels of total phosphorus were detected in the effluent (17.1 mg/L) during EPA’s compliance monitoring inspection. The new permit includes an average monthly TP limit of 1.0 mg/L.  The Clinton WWTP is also under a sewer use moratorium for no increase in flow.  The service area includes portions of Lancaster which are under considerable growth pressure.

Use Assessment 
Aquatic Life

Biology  

The 1998 DWM RBP III survey was conducted upstream of Bolton Road, Lancaster (station NS19, Appendix C).  The benthic macroinvertebrate data were found to be 48% comparable to the regional reference station (SL00) which is located on the Stillwater River (sampled upstream from Crowley Road, West Boylston).  This degree of comparability indicates moderate impairment.  When these data are compared to the upstream station (NS17) the benthic macroinvertebrate community was non/slightly impaired (81%).   

Toxicity

Effluent

The MWRA- Clinton WWTP conducted 18 effluent toxicity tests on Ceriodaphnia dubia and 16 effluent toxicity tests on Pimephales promelas from March 1996 to April 2000.  The LC50’s were all > 100% effluent for both test organisms.  Chronic no observable effect concentrations (CNOEC) ranged from 25 to 100% effluent.  Seven of the 18 C. dubia CNOEC results did not meet the permit limit of 62.5% effluent.  The test results for P. promelas were >100% effluent with one exception in August 1998 (63.0%). 
Chemistry – water

Dissolved oxygen, temperature, pH, turbidity, suspended solids, ammonia-nitrogen, phosphates, were measured by DWM once per month at one station (NS19 upstream of Bolton Road, Lancaster) on six occasions between May and October 1998 (Appendix B, Table B5 and B6).

DO 

DO ranged between 4.4 and 9.9 mg/L and 45 to 94% saturation.  One reading on 17 June 1998 (4.4 mg/L and 45% saturation) was below the SWQS for a Class B warm water fishery (>5.0 mg/L and > 60% saturation).  These data do not represent worse-case (pre-dawn) conditions. 

Temperature 

The temperature measurements ranged from 10.2ºC in October to 22.1ºC in July.

pH 

pH ranged between 6.4 and 7.1 SU with one reading below the SWQS for a Class B warm water fishery.

Turbidity  

The maximum turbidity measurement was 2.1 NTU.

Suspended Solids  

The maximum concentration was 3.4 mg/L.

Phosphorus

The highest concentration was 0.65 mg/L.   This station had the highest TP concentrations of those surveyed in 1998 by DWM in the Nashua River Basin.  It should also be noted that elevated levels of phosphorus (17.1 mg/L) were detected in the MWRA – Clinton effluent (Kundarauskas 1998) by EPA.  This facility’s discharge is located upstream of station NS19.

Ammonia-Nitrogen

The maximum concentration was 0.56 mg/L. This station had the highest ammonia-nitrogen concentrations of those surveyed in 1998 by DWM in the Nashua River Basin.

Based on the above data (moderate impairment to the benthic community, effluent toxicity, low DO, high phosphorus) the Aquatic Life Use is assessed as non-support.  

Primary Contact and Secondary Contact

Fecal coliform bacteria samples were collected by DWM at the same station and dates as described above (Chemistry-water section).  The counts ranged between 82 and 16,000 cfu/100mL with the highest count representing wet weather conditions (Appendix B, Table B7).  Four samples were collected during dry weather conditions, one of which exceeded 400cfu/100mLs.  The NRWA collected fecal coliform bacteria samples in 1996 and 1997 in this segment of the Nashua River.  NRWA’s data also indicated elevated levels of fecal coliform bacteria during wet and dry weather conditions (NRWA 1997 and 11 January 2000). 

Based on the elevated fecal coliform bacteria counts and best professional judgement, the Primary Contact Recreational Use is assessed as non-support and the Secondary Contact Recreational Use is assessed as partial support.  

Aesthetics

No instream odors, color or turbidity were noted by DWM in its habitat assessment of this segment of the Nashuua River.  There were, however, areas of severe sediment deposition as well as numerous tires and other urban trash in this reach of the Nashua River.  Concentrations of suspended solids, collected by DWM, did not exceed 25mg/L. 

Because reaches of this segment were aesthetically objectionable (urban trash and debris), the Aesthetics Use is assessed as partial support.

Nashua River “South Branch“ (MA81-09) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image78.png]



NON-SUPPORT
unknown
organic enrichment,/low DO
municipal point source, unknown 
urban runoff



Fish  Consumption
[image: image79.png]



NOT ASSESSED





Primary  Contact
[image: image80.png]



NON-SUPPORT
pathogens, objectionable deposits

unknown
urban runoff

Secondary  Contact
[image: image81.png]



PARTIAL SUPPORT
pathogens, objectionable deposits

unknown
urban runoff

Aesthetics
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RECOMMENDATIONS - Nashua River “South Branch“ (MA81-09)

· Identify WMA withdrawals in this subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· Additional monitoring is recommended in this segment to identify potential sources of fecal coliform bacteria and other contaminants. 

· Evaluate the need for storm water controls (i.e., permits, pollution prevention plans, best management practices).

· Determine the cause of sediment depostion.

· Organize and conduct “clean-up” effort, utilizing in part, local citizen monitoring groups, to remove tires and other trash identified in this segment of the Nashua River. 

· MWRA- Clinton Facility (MA0100404) conducted whole effluent toxicity tests on two test organisms (C. dubia and P. promelas).   In these toxicity tests, C. dubia was the more sensitive a test organism.   If C. dubia continues to be the more sensitive organism, the facility should request a reduction in their toxicity testing requirements to one test organism (C. dubia).  If the facility continues to have problems meeting their whole effluent CNOEC limit, a toxicity identification and reduction evaluation (TIE/TRE) should be conducted. 

· Continue to monitor nutrient concentrations in this segment of the Nashua River and evaluate MWRA – Clinton’s compliance with their effluent TP limit (1.0 mg/L).  

· Evaluate the results of the water quality models and reports being developed for the Nashua River Basin TMDL.  Utilize these tools to evaluate present and/or future conditions under different scenarios, the need for additional monitoring (e.g., nutrient, suspended solids) and subsequent control strategies (point source and/or non-point source) (Hartman 2000).

north nashua river subbasin (Figure 10)

Whitman River (Segment MA81-11)
62
North Nashua River (Segment MA81-01)
64
Flag Brook (Segment MA81-10)
68
Phillips Brook (Segment MA81-12)
69
North Nashua River (Segment MA81-02)
71
North Nashua River (Segment MA81-03)
75
Monoosnuc Brook (Segment MA81-13)
78
North Nashua River (Segment MA81-04)
79
Fall Brook (Segment MA81-14)
83
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Whitman River (Segment MA81-11)

Location: Outlet Lake Wampanoag, Ashburnham to inlet Snows Millpond, Fitchburg. 
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Segment Length: 6.7 miles.  

Classification: Class B.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
72%

Residential
10%

Open Land
5%

Withdrawals and Discharges

WMA:
The Westminster Golf Course, Inc. is registered (21133202) to withdraw 0.33 MGD of surface water from Burnt Mill Pond in this subwatershed (Appendix F, Table F2).  The 1998 withdrawal averaged 0.09 MGD (Kimball 2000).

Use Assessment 
Aquatic Life

Biology 

Benthic macroinvertebrate sampling was also conducted in the Whitman River upstream of Route 2A in Fitchburg (station NT34) by DWM in 1998, however the sample was accidentally compromised in the laboratory (Appendix C).  Benthic macroinvertebrate samples were, however, collected by DWM from one stream reach in the Whitman River (station BC-0025 located approximately 200m upstream of Route 2A in Westminster) on 13 September 1996 as part of the 104(b)3 Biocriteria Development Project (Appendix E). The fish community in the reach was sampled on 2 October 1996.  When the benthic macroinvertebrate data were compared to a candidate reference stream in the Worcester Monadnock Sub-ecoregion (the Middle Branch Swift River) the RBP III analysis indicated slight impairment (Nuzzo 2000).  However, the community attributes were generally indicative of a well balanced benthic macroinvertebrate community (taxa richness of 26; contribution of the dominant taxon 13%; ETP/Chironomidae ratio 3.28).  There were, however, some indications of stress (EPT index of 9 and biotic index of 3.93) which serves to place the Whitman River on “Alert Status”.   

DWM sampled the periphyton community (station NT34, Appendix D).  Vast amounts of Spirogyra sp. present, which is indicative of the presence of elevated levels of nutrients. Likewise, substrates were covered with a floc of the diatom Fragilaria sp., another taxon typically associated with abundant nutrients.

Chemistry – water

In-situ measurements of the Whitman River (DO, temperature, pH, turbidity, and conductivity) were taken by DWM on 2 October 1996 at the station described above.  

DO – 9.4 mg/L

Temperature – 15.8ºC

pH – 6.5 SU

Turbidity – 6 NTU 

The Aquatic Life Use is assessed as support based primarily on the benthic macroinvertebrate data.  There are indications however that the river may be responding to a stressor (possibly nutrients) as evidenced by the slightly low EPT index, a relatively high Biotic index and the abundant algal community.  This river is therefore on “Alert Status”. 

Aesthetics

The 1998 DWM RBP III survey was conducted upstream of Route 2A in Fitchburg (station NT34, Appendix C).  No instream odors, color or turbidity were noted during DWM’s habitat assessment for the stream reach sampled although limited areas of sediment deposition and floc were observed. 

Based on visual observations, the Aesthetics Use is assessed as support.

Whitman River (MA81-11) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
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SUPPORT





Fish  Consumption
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NOT ASSESSED





Primary  Contact
[image: image85.png]



NOT ASSESSED





Secondary  Contact
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NOT ASSESSED





Aesthetics
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SUPPORT





* “Alert Status” issues identified 

RECOMMENDATIONS - Whitman River (MA81-11)

· Identify WMA withdrawals in the Whitman River subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· Because of the indications that the river may be responding to a stressor (possibly nutrients) additional monitoring should be conducted.  These investigations should include biological (benthic macroinvertebrate), and physico/chemical (nutrients, DO, pH) monitoring. 

· Review the turf maintenance practices of the Westminster Golf Course; to determine potential NPS pollution from fertilizer use.

North Nashua River (Segment MA81-01)

Location: Outlet Snows Millpond, Fitchuburg to Fitchburg Paper Company Dam #1, Fitchburg. 

Segment Length: 1.2 miles.  
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Classification: Class B, Warm Water Fishery, CSO.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest 
72%

Residential
10%

Agriculture 
6%

The Fitchburg Stream Team conducted a shoreline survey in September 1999 along this segment of the North Nashua River.  Although several problems were noted including evidence of an old oil spill, storm drains, trash and some debris the river was generally described as having a good buffer and was “aesthetically pleasing” (Fitchburg Stream Team 1999).

Withdrawals and Discharges

WMA:
Intercontinental Recycling Corporation is registered (21109705) to withdraw 5.2 MGD of surface water from Snows Millpond (Appendix F, Table F2). The 1998 withdrawal averaged 1.21 MGD (Kimball 2000).
NPDES:  

MA0101281 West Fitchburg Wastewater Treatment Facility (WWTF) is authorized (permit issued November 2000) to discharge treated wastewater via outfall 001 to the North Nashua River (Appendix F, Table F1).  The facility’s permitted average monthly flow is 10.5 MGD. Their limits for whole effluent toxicity are LC50 > 100% and CNOEC > 81% effluent and their TRC limit is 0.014 mg/L.   This plant was designed to process paper manufacturing waste (all active paper companies are tied into it) and small loadings of domestic wastewater utilizing advanced waste treatment (Johnson et al.1990).   The facility’s seasonal average monthly ammonia nitrogen permit limit is 2 mg/L (1 November to 30 April) and 1 mg/L (1 May to 31 October).  Their total phosphorus limit (1 May to 31 October) is 1 mg/L.  The ammonia nitrogen concentrations in the company’s effluent ranged between 0.98 and 5.6 mg/L.  TRC was not detected in the effluent (TOXTD database). 

During wet weather, the East Fitchburg WWTP is authorized to discharge storm water/wastewater from 41 combined sewer overflows to the North Nashua River (downstream from its confluence with Philips Brook), Philips, Baker and Punch brooks and several unnamed streams.  EPA issued an Administrative Order in July 1996 requiring the city to develop a long-term CSO control plan.  The city submitted a Draft Plan and Sewer Separation Study in January 1999 and additional financial information in March 2000 (Brander 2000 and Gray-Brolin 2000).  This plan is currently under review but has not been approved.
Use Assessment 
Aquatic Life

Biology  

The 1998 DWM RBP III survey was conducted downstream from the Mill #9 bridge (a.k.a. Solo Products Bridge), Fitchburg (station NN03, Appendix C). This sampling station was located downstream from the West Fitchburg WWTF discharge.  The benthic macroinvertebrate data were found to be 71% comparable to the regional reference station (SL00) which is located on the Stillwater River (sampled upstream from Crowley Rod, West Boylston).  This degree of comparability indicates slight impairment.  

Toxicity

Ambient

West Fitchburg WWTF collects North Nashua River water (downstream from the outlet of Snows Millpond at the Route 31 bridge in West Fitchburg) for use as dilution water in their whole effluent toxicity tests.  Between January 1996 and April 2000, survival of C. dubia and P. promelas exposed (7-day) to the river water was not less than 93%.  

Effluent

West Fitchburg WWTF has conducted whole effluent toxicity tests on a quarterly basis since 1993.  The facility conducted 17 effluent toxicity tests on C. dubia and P. promelas between January 1996 and April 2000. No acute toxicity has been detected in the West Fitchburg WWTF effluent; the LC50’s were all > 100% effluent.   Of the 17 toxicity tests performed with C. dubia, five did not meet the CNOEC limit of 81% effluent with results ranging between 12.5 and 50% effluent.  With one exception, C. dubia was the more sensitive test organism. 

Chemistry – water

Dissolved oxygen, temperature, pH, turbidity, suspended solids, ammonia-nitrogen, phosphates, were measured by DWM once per month at one station (NN01 North Branch Nashua River near Route 31, Fitchburg) on six occasions between May and October 1998 (Appendix B, Table B5 and B6).

DO 

In-situ measurements of DO ranged between 7.8 mg/L and 10.9 mg/L (93 to 97% saturation) (Appendix B, Table B5).  These data, however, do not represent worse case (pre-dawn) conditions.

Temperature 

The maximum temperature was 25.8ºC (Appendix B, Table B5).

pH 

Measurements of pH in the North Nashua River (downstream from the outlet of Snows Millpond) reported in West Fitchburg’s toxicity testing reports ranged between 6.3 and 7.8 SU with only one measurement out of 17 below the SWQS for a Class B warm water fishery.  Data from the 1998 DWM survey was also in this range (6.6 to 7.4 SU, Appendix B, Table B5).

Turbidity  

The one turbidity measurement in the North Branch Nashua River near Route 31 (station NN01) was 

1 NTU (Appendix B, Table B5).

Suspended Solids  

Measurements of SS in the North Nashua River (downstream from the outlet of Snows Millpond) reported in West Fitchburg’s toxicity testing reports ranged between <10 mg/L and 18 mg/L.  The maximum measurement during the DWM survey was 1.7 mg/L (Appendix B, Table B6). 

Ammonia-Nitrogen

Ammonia (as N) in the North Nashua River (downstream from the outlet of Snows Millpond) reported in West Fitchburg’s toxicity testing reports has been below detection (<0.05 mg/L). No ammonia-nitrogen was detected during the 1998 DWM survey in the North Nashua River downstream of the Route 31 bridge (Appendix B, Table B6).  

Phosphorus

The highest concentration was 0.08mg/L (Appendix B, Table B6).

Total Residual Chlorine

TRC was not detected in the North Nashua River (downstream from the outlet of Snows Millpond) as reported in West Fitchburg’s toxicity testing reports.

Hardness

Measurements of hardness in the North Nashua River (downstream from the outlet of Snows Millpond) reported in West Fitchburg’s toxicity testing reports ranged between 12.4 and 21.7 mg/L.

Based on the above data, the Aquatic Life Use is assessed as support in the upper 0.2 mile reach and partial support in the lower 1.0 mile reach downstream from the West Fitchburg WWTF discharge.  The partial support determination in the downstream reach in based on the evidence of slight impairment to the benthic community downstream of the discharge and the results of the chronic effluent toxicity tests.  

Primary Contact and Secondary Contact

Fecal coliform bacteria samples were collected by DWM at the same station (NN01) and dates as described above (Chemistry-water section).  The counts ranged between <20 and 3,300 cfu/100mL (Appendix B, Table B7). The highest count (9 September 1998) represented dry weather sampling conditions (Appendix B, Results - Survey Conditions).  Because fecal coliform bacteria counts exceeded the Secondary Contact Recreational Use guidance during dry weather conditions, the Primary Contact Recreational Use, by default, cannot be rated higher.  Furthermore, the city of Fitchburg has CSOs that discharge to this segment of the North Nashua River downstream from the confluence with Philips Brook.

Because of the elevated fecal coliform bacteria levels during dry weather conditions and the CSO discharges, both the Primary and Secondary Contact Recreational uses are assessed as non-support.

Aesthetics

No instream odors or color were noted during DWM habitat assessment downstream of the West Fitchburg WWTF discharge.  The residual paper waste coating the instream substrates and the riparian zone vegetation, which was frequently observed during past surveys, were no longer present.  The water column appeared relatively clear and the concentration of suspended solids described above (chemistry-water) was also low. The Fitchburg Stream Team also indicated that this segment was generally aesthetically pleasing with the exception of a few problems areas (evidence of old oil spill, trash and debris) (Fitchburg Stream Team 1999).  

Based on field observations and the low concentration of suspended solids, the Aesthetics Use is assessed as support.

North Nashua River (MA81-01) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
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SUPPORT – 0.2 upper miles

PARTIAL SUPPORT – 1.0 lower miles
unknown
chronic effluent toxicity
municipal point source


Fish  Consumption
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NOT ASSESSED





Primary  Contact
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NON-SUPPORT
pathogens

urban runoff, CSO


Secondary  Contact
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NON-SUPPORT
pathogens

urban runoff, CSO


Aesthetics

[image: image92.wmf]
SUPPORT





RECOMMENDATIONS - North Nashua River (MA81-01)

· Continue to monitor nutrient concentrations in this segment of the Nashua River and evaluate the NPDES facilities compliance with their effluent TP limits (1.0 mg/L).  Evaluate the results of the water quality models and reports being developed for the Nashua River Basin TMDL.  Utilize these tools to evaluate present and/or future conditions under different scenarios, the need for additional monitoring (e.g., nutrient, suspended solids) and subsequent control strategies (point source and/or non-point source) (Hartman 2000).

· Identify additional WMA withdrawals in the North Nashua River subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· Organize/conduct stream “clean-up” day to remove trash and debris noted buy the Fitchburg Stream Team.  

Combined Sewer Overflows:

· The city of Fitchburg will be required to implement “9 Minimum Controls” as a condition of their new Fitchburg East WWTP NPDES permit as well as to develop a long-range control plan to address abatement of impacts related to CSOs (Hogan 2000). Depending on the results of the Final CSO plan, the SWQS will need to be updated. If any CSO discharges are to remain, then a B (CSO) designation would be necessary (Brander 2000).

· Continue to track progress of CSO abatement activities. Additional monitoring is recommended in this segment to identify potential sources of fecal coliform bacteria and other contaminants

West Fitchburg WWTF:

· The facility (MA0101281) conducted whole effluent toxicity tests on two test organisms (C. dubia and P. promelas).   In these toxicity tests, C. dubia was the more sensitive a test organism.  If C. dubia continues to be the more sensitive organism, the facility should request a reduction in their toxicity testing requirements to one test organism (C. dubia).   

· If West Fitchburg WWTF continues to have problems meeting their whole effluent CNOEC limit, the need for a TIE/TRE should be determined.  

· The facility has also had difficulty meeting their ammonia-nitrogen limit and, on one occasion recently, with their fecal coliform bacteria limit (Kimball 2000 and Kubit 2000).  The plant is considering options to address these problems including upgrading their treatment or diverting the sanitary wastewater (approximately 10% of the total plant flow) to the Fitchburg East WWTP.

Flag Brook (Segment MA81-10)

Location: Outlet Crocker Pond, Westminster to confluence with North Nashua River, Fitchburg. 
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Segment Length: 2.7 miles.  

Classification: Class B.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
71%

Residential
10%

Water
7%

Pinetree Power Fitchburg (Facility 204855) operates a wood burning power plant which generates 18 megawatts of power.  The facility is physically located in Westminster.

Withdrawals and Discharges

WMA:
Wachusett Mountain Associates is registered (21124101) to withdraw 0.23 MGD of surface and groundwater from this subwatershed (Appendix F, Table F2). The 1998 actual withdrawals averaged 0.29 MGD (Kimball 2000).

Custom Papers Group is registered (21109701) to withdraw 1.6 MGD of surface water from Sawmill Pond (Appendix F, Table F2). No annual reports have been submitted by Custom Papers.
Use Assessment

No sampling has been conducted and no current data/information was available; therefore, all uses for Flag Brook (Segment MA81-10) are currently not assessed.

Flag Brook (Segment MA81-10) Use Summary Table

Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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recommendations - Flag Brook (Segment MA81-10)

· Identify WMA withdrawals in the Flag Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.  Review the actual average annual withdrawals in the reports submitted by Wachusett Mountain Associates and Custom Papers and determine compliance and/or the need for a WMA permit. 

· Evaluate Pinetree Power Fitchburg’s current operations and determine the need for WMA, NPDES and/or storm water permit(s).  

Phillips brook (Segment MA81-12)
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Location: Outlet Winnekeag Lake, Ashburnham to confluence with North Nashua River, Fitchburg. Segment Length: 8.0 miles.  

Classification: Class B, Warm Water Fishery, CSO.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
74%

Agriculture
10%

Residential
9%

A shoreline survey of Phillips Brook from the Headwaters at Lake Winnekeag Dam to Jewell Hill Rd was conducted by the Phillips Brook Stream Team in summer of 1999.  Their shoreline survey indicated that the brook was in good condition overall. Some threats to water quality, however, were identified including beaver activity, increasing development of “marginal” lots, storm drains (near Rt. 12/Main St. bridge), uncovered salt storage pile, and lawn waste disposal practices (Phillips Brook Stream Team 1999).

Withdrawals and Discharges

NPDES:  

During wet weather, the East Fitchburg WWTP is permitted to discharge storm water/wastewater from 41 combined sewer overflows to the North Nashua River, and Philips, Baker and Punch brooks and several unnamed streams.  EPA issued an Administrative Order in July 1996 requiring the city to develop a long-term CSO control plan.  The city submitted a Draft Plan and Sewer Separation Study to DEP in January 1999 and additional financial information in March 2000 (Brander 2000 and Gray-Brolin 2000).  This plan is currently under review by DEP but has not been approved.
Use Assessment

No sampling has been conducted and no current data/information was available; therefore, all uses for Phillips Brook (Segment MA81-12) are currently not assessed.

Phillips Brook (Segment MA81-12) Use Summary Table

Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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Recommendations - Phillips Brook (Segment MA81-12)

· Work with the Phillips Brook Stream Team to implement their short and long-term project/action plans. 

· Evaluate the data/information from the biological monitoring at three sites along Phillips Brook conducted by the NRWA in 2000.  

· Identify WMA withdrawals in the Phillips Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

Combined Sewer Overflows:

· The city of Fitchburg is required to implement “9 Minimum Controls” as a condition of their new Fitchburg East WWTP NPDES permit as well as to develop a long-range control plan to address abatement of impacts related to CSOs (Hogan 2000).  Depending on the results of the Final CSO plan, the SWQS will need to be updated. If any CSO discharges are to remain, this brook would be reclassified as a Class B (CSO) (Brander 2000).

· Continue to track progress of CSO abatement activities including fecal coliform bacteria monitoring under both dry and wet weather conditions.

North nashua river (Segment MA81-02)

Location: Fitchburg Paper Company Dam #1, Fitchburg to Fitchburg East WWTP, Fitchburg. 
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Segment Length: 6.3 miles.  

Classification: Class B, Warm Water Fishery.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
67%

Residential
14%

Agriculture
5%

The Fitchburg Stream Team conducted a shoreline survey in September 1999.  Their survey extended from the beginning of this segment to Bemis Street in Fitchburg. Multiple problems were identified in this channelized reach including sewage odors, evidence of cyanide spill (odor), abandoned transformers, several dump sites, storm drains, trash/debris, erosion, sedimentation, and discharge pipes (Fitchburg Stream Team 1999).

The Fitchburg Gas & Electric company Sawyer Passway site is listed as a hazardous waste site which is currently a Tier 1B (site # 2-0000036) in Phase IV because of oil and hazardous material contamination (MA DEP 30 November 2000).  During Phase IV, the cleanup plan is implemented. In 1997, soils containing high concentrations of cyanide were discovered.  Immediate Response Actions (IRA) were taken including removal of limited volumes of cyanide contaminated soils, evaluation of the risks associated with reconstruction of the Fifth Street Bridge, and the placement of mat of polyethylene sheeting covered with stone dust.   The IRA will remain open pending completion of the Fifth Street Bridge construction project (Ollila 2000).  The facilities NPDES permit (MA0004651) issued 13 January 1975 was listed as inactive by EPA as of 30 June 1983 (MA DEP 2000e).

Withdrawals and Discharges

WMA:
Munksjo Paper Décor, Inc. is permitted (9P21109701) to withdraw 1.08 MGD from their water intake station (Appendix F, Table F2). The actual withdrawals have averaged 1.23 MGD in 1998 and 1.17 MGD in 1999 (Kimball 2000).

Simonds Cutting Tools is registered (21109702) to withdraw a total 0.26 MGD from their eight wells (Appendix F, Table F2). The actual withdrawals in 1998 averaged 0.26 MGD (Kimball 2000).
NPDES: 

MA0022896 Simonds Industries, Incorporated, Fitchburg is authorized (permit issued January 1993 and modified February 1994) to discharge non-contact cooling water and air conditioning cooling water via outfall 001 to the North Nashua River (Appendix F, Table F1).  The facility’s permitted daily maximum flow is 0.49 MGD between April 1 and October 31 and 0.25 MGD between November 1 and March 31. The permit requires monitoring for acute whole effluent toxicity. One whole effluent toxicity test was conducted on 01 July 1993 using both C. dubia and P. promelas.  The effluent was acutely toxic (LC50 =71% effluent) to C. dubia but not to P. promelas. 

During wet weather, the East Fitchburg WWTP is permitted to discharge storm water and wastewater from 41 combined sewer overflows to the North Nashua River (throughout this segment), Phillips, Baker and Punch brooks and several unnamed streams.  EPA issued an Administrative Order in July 1996 requiring the city to develop a long-term CSO control plan.  The city submitted a Draft Plan and Sewer Separation Study in January 1999 and additional financial information in March 2000 (Brander 2000 and Gray-Brolin 2000).  This plan is currently under review but has not been approved.
FERC:  

The All Natural Resources Company is licensed (11058) to operate the 50 kilowatt Fitchburg Paper Mill Dam #4 on the North Nashua River.  The license was issued 22 February 1995 and expires 31 January 2035 (FERC 12 December 2000).

Use Assessment 
Aquatic Life

Biology  

The 1998 DWM RBP III survey was conducted downstream from the Fitchburg Paper Company dam #1, Fitchburg (station NN09, Appendix C). This sampling station was located downstream from the West Fitchburg WWTF discharge.  The benthic macroinvertebrate data were found to be 48% comparable to the regional reference station (SL00) which is located on the Stillwater River (sampled upstream from Crowley Rod, West Boylston).  This degree of comparability indicates moderate impairment.

Toxicity

Ambient

East Fitchburg WWTP discharges to segment MA81-03 of the North Nashua River and collects dilution water for their whole effluent toxicity tests from this segment (MA81-02) of the North Nashua River.  Dilution water is collected just upstream from their discharge point.  Between January 1996 and April 2000, 17 ambient toxicity tests were conducted on C. dubia and between February 1996 and April 2000 on P. promelas.  Survival of C. dubia exposed (7-day) to the river water was > 90%.  Survival of P. promelas, however, exposed (7-day) to the river water were as low as 23% and was < 75% 9 of 14 times and < 50% 4 of 14 times.

Chemistry – water

Dissolved oxygen, temperature, pH, turbidity, suspended solids, ammonia-nitrogen, phosphates, were measured by DWM once per month at one station (NN09 upstream of Falulah Road bridge, Fitchburg) on six occasions between May and October 1998 (Appendix B, Table B5 and B6).  East Fitchburg WWTP collects dilution water for their whole effluent toxicity just upstream from their discharge.  Sampling was conducted on 17 occasions between January 1996 and April 2000.  Results from both the DWM survey and the treatment plant are summarized below.

DO 

DWM DO readings were all above 8.0 mg/L and 91% saturation, although these data do not represent worse case (pre-dawn) conditions. 

Temperature 

The maximum temperature collected as part of the DWM survey was 24.4ºC.

pH 

Data from the 1998 DWM survey ranged from 6.6 to 7.1 SU (Appendix B, Table B5).  Measurements of pH in the North Nashua River from the East Fitchburg WWTP toxicity testing reports ranged between 6.6 and 7.4 SU.  

Turbidity  

The maximum turbidity measurement collected by DWM was 2.3 NTU.

Suspended Solids  

Suspended solids concentrations from the 1998 DWM survey were < 6.8 mg/L (Appendix B, Table B5). The East Fitchburg WWTP toxicity testing reports indicated concentrations ranging between BDL and 20 mg/L.  

Ammonia-Nitrogen

Ammonia-Nitrogen concentrations from the 1998 DWM survey were <0.27 (Appendix B, Table B5).  Dilution water measurements of ammonia (as N) in the North Nashua River from the East Fitchburg WWTP toxicity testing reports ranged between BDL and 0.32 mg/L.  

Phosphorus

The highest concentration of TP collected by DWM was 0.06mg/L.

Total Residual Chlorine

According to the East Fitchburg WWTP toxicity testing reports, TRC was not detected in the North Nashua River.

Hardness

Data from the 1998 DWM survey for hardness ranged from 14 to 99 mg/L  (Appendix B, Table B5).  Measurements of hardness in the North Nashua River reported in the East Fitchburg WTF toxicity testing reports ranged between 14 and 81 mg/L.  

Based on the evidence of instream toxicity and a moderately impaired benthic community, this segment of the North Nashua River is assessed as non-support.  Furthermore, this segment of the North Nashua River also receives the CSO discharges.  

Primary Contact and Secondary Contact

Fecal coliform bacteria samples were collected by DWM at the same station and dates as described above (Chemistry-water section).  The counts ranged between 280 and 3,100 cfu/100mL (Appendix B, Table B7).  Three samples collected during dry weather conditions exceeded 400 cfu/100mLs (Appendix B, Results - Survey Conditions).  Although the data do not exceed the guidance of Secondary Contact Recreational Use, because of the poor aesthetic quality of this segment of the North Nashua River, this use is assessed as non-support (Use Assessment Methodology – Aesthetics Use) 

Because of elevated fecal coliform bacteria levels during both wet and dry weather conditions the Primary Contact Recreational use is assessed as non-support.  The Secondary Contact Recreational Use is also assessed as non-support because of the aesthetic degradation.
Aesthetics

Sewage odors and slight turbidity were noted by DWM during its habitat assessment.  A sewer manhole structure was identified in the mid-sampling reach of this segment with signs of overflow (toilet paper).  The Fitchburg Stream Team also described many aesthetically objectionable conditions (sewage odors, evidence of cyanide spill, several dump sites, trash/debris, erosion, sedimentation, and discharge pipes) (Fitchburg Stream Team 1999).

The Aesthetics Use in this segment of the North Nashua River is assessed as non-support because of sewage odors, evidence of overflows and other objectionable conditions. 

North Nashua River (MA81-02) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image103.png]



NON-SUPPORT 
instream toxicity

unknown
municipal and
industrial point sources, hazardous waste site, urban runoff/storm sewers, CSOs

Fish  Consumption
[image: image104.png]



NOT ASSESSED





Primary  Contact
[image: image105.png]



NON-SUPPORT
pathogens, odor and objectionable deposits

urban runoff, CSOs


Secondary  Contact
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NON-SUPPORT
pathogens, odor, and objectionable deposits

urban runoff, CSOs


Aesthetics
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NON-SUPPORT 
odor and objectionable deposits 

urban runoff/storm sewers, CSOs


RECOMMENDATIONS - North Nashua River (MA81-02)

· Identify WMA withdrawals in this segment of the North Nashua River’s subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat. 

· Review the actual average annual withdrawals in the reports submitted by Munksjo Paper Décor, Inc and determine the need for compliance and enforcement actions and/or a WMA permit. 

· Simonds Industries Incorporated (MA0022896) should be required to conduct additional effluent toxicity tests using C. dubia.  A TIE/TRE should be required if acute toxicity is still present.  

· Continue to monitor nutrient concentrations in this segment of the Nashua River and evaluate the NPDES facilities compliance with their effluent TP limits (1.0 mg/L).  Evaluate the results of the water quality models and reports being developed for the Nashua River Basin TMDL.  Utilize these tools to evaluate present and/or future conditions under different scenarios, the need for additional monitoring (e.g., nutrient, suspended solids) and subsequent control strategies (point source and/or non-point source) (Hartman 2000).

· Because of the evidence of instream toxicity, an impact evaluation should be conducted throughout this segment.  This investigation should include biological monitoring (benthic macroinvertebrate and fish), sediment quality characterization (physico/chemical and toxicity testing), instream toxicity testing, and water quality monitoring to include site specific contaminants of concern.

· Work with the Fitchburg Stream Team to implement their short and long-term project/action plans.

· Any plans to remove dams through the Fitchburg portion of the Nashua River must account for the effects of altered hydrology on other pollution abatement planning.

Combined Sewer Overflows:

· The city of Fitchburg is required to implement “9 Minimum Controls” as a condition of their new Fitchburg East WWTP NPDES permit as well as to develop a long-range control plan to address abatement of impacts related to CSOs (Hogan 2000).  Depending on the results of the Final CSO plan, the SWQS will need to be updated. If any CSO discharges are to remain, then a B (CSO) designation would be necessary (Brander 2000).

· Continue to track progress of CSO abatement activities including dry and wet weather fecal coliform bacteria monitoring.

north nashua river (SEGMENT MA81-03)

Location: Fitchburg East WWTP Fitchburg to Leominster WWTP, Leominster.
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Segment length: 2.1 miles. 

Classification: Class B, Warm Water Fishery, CSO.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest 
67%

Residential
14%

Open Land
5%

Withdrawals and Discharges

NPDES:

MA0100986 East Fitchburg Wastewater Treatment Plant (WWTP) is authorized (permit issued September 1992) to discharge treated wastewater via outfall 063 to the North Nashua River (Appendix F, Table F1). The facility’s permitted average monthly flow is 12.4 MGD. Their limits for whole effluent toxicity are LC50 > 100% and CNOEC > 42% effluent.   This plant was designed to treat sanitary wastewater from the city of Fitchburg utilizing advanced waste treatment (Johnson et al.1990). Ammonia nitrogen concentrations ranged between BDL and 11.6 mg/L while TRC was not detected in the effluent (TOXTD database).  According to the DEP CERO, the facility has had problems meeting their BOD, suspended solids and TRC limits (Kimball 2000).  

During wet weather, the East Fitchburg WWTP is permitted to discharge storm water/wastewater from 41 combined sewer overflows to the North Nashua River (upstream of this segment), Philips, Baker and Punch brooks and several unnamed streams.  EPA issued an Administrative Order in July 1996 requiring the city to develop a long-term CSO control plan.  The city submitted a Draft Plan and Sewer Separation Study in January 1999 and additional financial information in March 2000 (Brander 2000 and Gray-Brolin 2000).  This plan is currently under review but has not been approved.
Use Assessment 
Aquatic Life

Biology  

The 1998 DWM RBP III survey was conducted downstream from Route 2 near the Searstown Mall in Leominster (station NN10A, Appendix C). This sampling station was located downstream from the East Fitchburg WWTP discharge.  The benthic macroinvertebrate data were found to be 62% comparable to the regional reference station (SL00) which is located on the Stillwater River (sampled upstream from Crowley Rod, West Boylston).  This degree of comparability indicates slight impairment.

Toxicity

Ambient

Prior to May 1995, Leominster WWTP collection dilution water for their effluent toxicity tests upstream from their discharge to the North Nashua River.   Because of poor survival of the test organisms exposed to river water (7-day) the facility currently utilizes laboratory water for dilution.

Effluent

Between January 1996 and April 2000, East Fitchburg WWTP conducted 17 whole effluent toxicity tests on C. dubia and P. promelas.  The LC50’s were all > 100% effluent.  CNOECs ranged from 25 to 100% effluent) for C. dubia, one test did not meet permit limit.  P. promelas CNOECs ranged from 50% to 100% effluent, however, nine of the 17 tests were invalid because of poor survival in the dilution (river) water samples.    

Based on the slight impairment of the benthic macroinvertebrate community and the evidence of instream toxicity, it is best professional judgement that the Aquatic Life Use be assessed as non-support. 

Primary Contact And Secondary Contact

Fecal coliform bacteria samples were collected in 1998 by DWM upstream (NN09) and downstream (NN12) of this segment of the North Nashua River. These data indicated elevated levels of fecal coliform bacteria during both wet and dry weather conditions ranging from 280 to 3100 cfu/100mLs at NN09 and 260 to 4000 cfu/100mLs at NN12 (Appendix B, Table B7).  Historically the Primary Contact Recreational Use was non-support for this segment (Table 4).   

Although no data was specifically collected in this segment, upstream/downstream extrapolation, historical evidence of contamination, and the presence of CSOs render this segment of the North Nashua River as non-support for the Primary and Secondary Contact Recreational uses. 

Aesthetics

Sewage odors and moderate turbidity (grayish tinge of the water column) were noted by DWM during habitat assessment.  

Because of the sewage odors and turbidity, the Aesthetics Use in this segment of the North Nashua River is assessed as non-support. 

North Nashua River (MA81-03) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image108.png]



NON-SUPPORT
instream toxicity

unknown
municipal and industrial point sources, urban runoff/storm sewers, CSOs

Fish  Consumption
[image: image109.png]



NOT ASSESSED





Primary  Contact
[image: image110.png]



NON-SUPPORT
pathogens, odor and turbidity

urban runoff/storm sewers, CSOs


Secondary  Contact
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NON-SUPPORT
pathogens, odor and turbidity

urban runoff/storm sewers, CSOs


Aesthetics

[image: image112.wmf]
NON-SUPPORT 
odor and turbidity 

urban runoff/storm sewers, CSOs


RECOMMENDATIONS - North Nashua River (MA81-03)

· Identify WMA withdrawals in this segment of the North Nashua River’s subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· The East Fitchburg Wastewater Treatment Plant (WWTP) needs to be upgraded in order to meet their BOD, suspended solids and TRC permit limits.  Their new permit is currently being developed.  All planning in the city including possible upgrades to the two treatment facilities (i.e., tie-in of municipal wastewater from the West Fitchburg WWTF and CSO abatement and controls) needs to be coordinated. 

· Leominster WWTP should collect river water (upstream from their discharge to the North Nashua River) to be run as a “site water” control for their effluent toxicity tests. 

· Continue to monitor nutrient concentrations in this segment of the Nashua River and evaluate the NPDES facilities compliance with their effluent TP limits (1.0 mg/L).  Evaluate the results of the water quality models and reports being developed for the Nashua River Basin TMDL.  Utilize these tools to evaluate present and/or future conditions under different scenarios, the need for additional monitoring (e.g., nutrient, suspended solids) and subsequent control strategies (point source and/or non-point source) (Hartman 2000).

· Evaluate the total phosphorus data from three sites along this segment of the North Nashua River collected by the NRWA in 2000. 

· Because of the evidence of instream toxicity, an impact evaluation should be conducted throughout this segment.  This investigation should include biological monitoring (benthic macroinvertebrate and fish), sediment quality characterization (physico/chemical and toxicity testing), instream toxicity testing, fecal coliform bacteria monitoring (wet/dry) and water quality monitoring to include site specific contaminants of concern.

Combined Sewer Overflows:

· The city of Fitchburg is required to implement “9 Minimum Controls” as a condition of their new Fitchburg East WWTP NPDES permit as well as to develop a long-range control plan to address abatement of impacts related to CSOs (Hogan 2000). Depending on the results of the Final CSO plan, the SWQS will need to be updated. If any CSO discharges are to remain, then a B (CSO) designation would be necessary (Brander 2000).

· Continue to track progress of CSO abatement activities.  Conduct dry and wet weather fecal coliform bacteria monitoring.

monoosnuc brook (segment MA81-13)

Location: Outlet Simonds Pond, Leominster to confluence with North Nashua River, Leominster 

Segment length: 6.1 miles. 
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Classification: Class B.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
71%

Residential
14%

Open Land
5%

NRWA conducted water quality monitoring in 1997 and 1998 at two stations on Monoosnuc Brook.  Fecal coliform bacteria, pH or DO samples were collected on multiple occasions during both years (NRWA 11 January 2000).  No major water quality problems were identified. 

Withdrawals and Discharges

WMA:
B.F. Goodrich Company is permitted (9P21115301) to withdraw 0.12 MGD of groundwater from this segment (Appendix F, Table F2).  The actual withdrawals have averaged 0.02 MGD in 1998 (Kimball 2000).

NPDES:

MAG250864 B.F. Goodrich discharges non-contact cooling water to Monoosnuc Brook.  

Use Assessment

Aquatic Life

Toxicity

Ambient

B.F. Goodrich conducted one acute toxicity test on 21 August 1995.   No acute toxicity was detected.  Survival of C. dubia was 100% in river water.

Not enough quality assured sampling has been conducted and limited current final data/information was available, therefore all uses for Monoosnuc Brook (Segment MA81-13) are currently not assessed.

Monoosnuc Brook (Segment MA81-13) Use Summary Table

Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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RECOMMENDATIONS - Monoosnuc Brook (Segment MA81-13)

· Identify WMA withdrawals in the Monoosnuc Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat

North nashua river (segment MA81-04)
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Location: Leominster WWTP, Leominster to confluence with Nashua River, Lancaster 

Segment Length: 9.9 miles.

Classification: Class B, Warm Water Fishery.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
65%

Residential
14%

Agriculture
6%

NRWA conducted water quality monitoring in 1996 at one station on this segment of the North Nashua River.  Fecal coliform bacteria, pH and/or DO samples were collected on multiple occasions during 1996 (NRWA 1997).

Withdrawals and Discharges

WMA:
Grove Farm is registered (2115303) to withdraw 0.04 MGD of surface water from Farm Pond in this subwatershed (Appendix F, Table F2).  
NPDES:

MA0100617 Leominster WWTP is permitted (permit issued July 2000) to discharge 9.3 MGD of treated wastewater via outfall 001 to the North Nashua River (Appendix F, Table F1).  The facility is an advanced secondary treatment plant that has provisions for phosphorus and ammonia treatment and utilizes sodium bisulfate for dechlorination (Kundarauskas 1998).  EPA did not note any compliance issues during their inspection in August 1998.  The permit limits for whole effluent toxicity are LC50 > 100% and CNOEC > 29.2% effluent and their TRC limit is 0.0376 mg/L.  As part of their newly issued permit a total phosphorus limit (average monthly from May 1 to October 31) of 1.0 mg/L has also been imposed.  The ammonia nitrogen concentration in the effluent ranged between BDL and 12.4 mg/L while TRC ranged from 0.03 to 0.56 mg/L (TOXTD database).  The facility is, however, under DEP enforcement to correct sewer surcharges and infiltration/inflow problems (Kimball 2000).  

MA00025763 River Terrace Healthcare in Lancaster, an 82 bed nursing home, is authorized (permit issued September 1995) to discharge sanitary wastewater (treatment consisting of a septic tank, sand filter, and chlorination) via outfall 001 to the North Nashua River via a storm drain (Appendix F, Table F1). The facility’s permitted average monthly flow is 0.006 MGD. Their limit for whole effluent acute toxicity is LC50 > 50% effluent.  The only reported ammonia nitrogen concentration in the effluent was 14 mg/L while TRC was essentially not detected (< 0.02 mg/L) (TOXTD database). The facility has been in serious violation of their permit limits and system operation (sand filters were clogged solid) and are currently under an enforcement order (Kimball 2000).

Use Assessment 
Aquatic Life

Biology  

The 1998 DWM RBP III survey was conducted upstream of Ponakin Road Bridge, Lancaster (station NN13, Appendix C). This sampling station was located downstream from the Leominster WWTP discharge.  The benthic macroinvertebrate data were found to be 62% comparable to the regional reference station (SL00) which is located on the Stillwater River (sampled upstream from Crowley Rod, West Boylston).  This degree of comparability indicates slight impairment.

Toxicity

Ambient

River Terrace Healthcare discharges and collects dilution from this segment, MA81-04, of the North Nashua River approximately 1/10-mile northwest of the intersection of Shumacher Road and Ponakin Road, Lancaster.   Between October 1996 and August 1998, three ambient toxicity tests were conducted on C. dubia and P. promelas.   Survival of both test organisms exposed (48-hour) to the river water was 100%. 

Effluent

Leominster WWTP: Between January 1996 and March 2000, 18 whole effluent toxicity tests were conducted on C. dubia and P. promelas.  No acute or chronic toxicity was detected in their effluent.  Ammonia nitrogen concentrations ranged from BDL to 12.4 mg/L.  Effluent TRC ranged between 0.03 to 0.56 mg/L, all but one measurement exceeded the permit limit of 0.037 mg/L. 

River Terrace Healthcare: Between October 1996 and August 1998, the facility conducted three whole effluent toxicity tests on C. dubia and P. promelas.  The LC50’s ranged from 45 to 71% effluent (acute toxicity was detected by both test organisms).  Only one test result was below the permit limit of 50% (P. promelas, 30 August 1997). 

Chemistry - water

Dissolved oxygen, temperature, pH, turbidity, suspended solids, ammonia-nitrogen, phosphates, were measured by DWM once per month at one station (NN12 downstream of route 190 bridge, Lancaster, downstream of the Leominster discharge) on six occasions between May and October 1998 (Appendix B, Table B5 and B6).  River Terrace Healthcare collects dilution water for their whole effluent toxicity near Ponakin Mill.  Sampling was conducted on three occasions between October 1996 and August 1998.  Results from both the DWM survey and the TOXTD database are summarized below.

DO 

DWM DO measurements ranged between 6.7 and 9.6 mg/L and 76% to 94% saturation, although these data do not represent worse-case (pre-dawn) conditions (Appendix B, Table B5).

Temperature 

The maximum temperature collected as part of the DWM survey was 22.3ºC (Appendix B, Table B5).

pH 

Data from the 1998 DWM survey ranged from 6.7 to 7.1 SU (Appendix B, Table B5). Measurements of pH in the North Nashua River reported in the River Terrace Healthcare toxicity testing reports ranged from 6.4 to 6.9 SU.

Turbidity  

The maximum turbidity measurement taken by DWM was 7.0 NTU (Appendix B, Table B5).

Suspended Solids  

Data from the 1998 DWM survey were < 7.8 mg/L (Appendix B, Table B5).  The concentration of SS in the North Nashua River reported in the River Terrace Healthcare toxicity testing reports was BDL.

 Ammonia-Nitrogen

Data from the 1998 DWM survey were <0.39 mg/L (Appendix B, Table B5).  The ammonia (as N) concentration in the river as reported in the River Terrace Healthcare toxicity testing report was 0.25 mg/L. 

Phosphorus

The maximum concentration from the DWM dataset was 0.18 mg/L.  All of the TP samples exceeded 0.05 mg/L.

Total Residual Chlorine

Measurements of TRC in the North Nashua River reported in the River Terrace Healthcare toxicity testing reports were < 0.05 mg/L. 

Hardness

Data from the 1998 DWM survey for hardness ranged from 17 to 76 mg/L  (Appendix B, Table B5). The hardness of the river reported in the River Terrace Healthcare toxicity testing reports ranged between 26 and 58 mg/L.

Based primarily on the biological data (slight impairment) and the chemical data (slightly elevated TP) the Aquatic Life Use is assessed as partial support.  

Primary Contact and Secondary Contact

Fecal coliform bacteria samples were collected by DWM at the same station and dates as described above (Chemistry-water section).  The counts ranged between 260 and 4,000 cfu/100mL (Appendix B, Table B7).  Two samples collected during dry weather conditions exceeded 400 cfu/100mLs (Appendix B, Results - Survey Conditions).  Although the data do not exceed the guidance of Secondary Contact Recreational Use, because of the poor aesthetic quality of this segment of the North Nashua River, this use is assessed as partial support (Use Assessment Methodology – Aesthetics Use) 

Because of elevated fecal coliform bacteria levels during both wet and dry weather conditions, the Primary Contact Recreational Use is assessed as non-support. The Secondary Contact Recreational Use is assessed as partial support because of the aesthetic conditions.

Aesthetics

Although sewage odors and slight turbidity were noted by DWM during the habitat assessment, the stream reach sampled was described as aesthetically pleasing with no evidence of erosion or local non point source pollution.  Further downstream from the DWM biological and physico-chemical sampling stations, the North Nashua River receives the poorly treated discharge from River Terrace Healthcare. 

Because of the slight odors and visual turbidity, the Aesthetics Use is assessed as partial support.  

North Nashua River (MA81-04) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image118.png]



PARTIAL  SUPPORT
unknown
nutrients
unknown
municipal point sources, urban runoff/storm sewers

Fish  Consumption
[image: image119.png]



NOT ASSESSED





Primary  Contact
[image: image120.png]



NON-SUPPORT
pathogens, odor and turbidity

municipal point source, urban runoff/storm sewers 


Secondary  Contact
[image: image121.png]



PARTIAL SUPPORT
odor and turbidity

municipal point sources, urban runoff/storm sewers


Aesthetics

[image: image122.wmf]
PARTIAL SUPPORT
odor and turbidity

municipal point sources , urban runoff/storm sewers


RECOMMENDATIONS - North Nashua River (MA81-04)

· Identify WMA withdrawals in this segment of the North Nashua River’s subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.  Review the annual reports from Grove Farm to determine compliance with their WMA registration (2115303).

· Evaluate the effectiveness of Leominster WWTPs dechlorination system.  Leominster WWTP should collect river water (upstream from their discharge to the North Nashua River) to be run as a “site water” control for their effluent toxicity tests.   In order to comply with DEP’s enforcement order, the city must update its facility’s plan (Kimball 2000).

· River Terrace Healthcare, Inc. is currently under enforcement to correct the operational problems of their treatment facility.  Plans for an upgraded sewage treatment system have been submitted to DEPas part of their permit application.  Reissue permit with appropriate limits and monitoring requirements.

· Continue to monitor nutrient concentrations in this segment of the Nashua River and NPDES facility compliance with their effluent TP limits (1.0 mg/L).  Evaluate the results of the water quality models and reports being developed for the Nashua River Basin TMDL.  Utilize these tools to evaluate present and/or future conditions under different scenarios, the need for additional monitoring (e.g., nutrient, suspended solids) and subsequent control strategies (point source and/or non-point source (Hartman 2000).

· Because of the evidence of benthic community impairment, and poor survival of toxicity test organisms in the North Nashua River, additional monitoring should be conducted to evaluate causes and sources of impairment.  This investigation should include biological monitoring (benthic macroinvertebrate and fish), sediment quality characterization (physico/chemical and toxicity testing), instream toxicity testing, fecal coliform bacteria monitoring (wet/dry) and water quality monitoring to include site specific contaminants of concern.

· Work with the NRWA to implement their Future Actions (NRWA 1997).

Fall brook (segment MA81-14)

Location: Outlet Fall Brook Reservoir to confluence with North Nashua River, Leominster. 

Segment Length: 4.7 miles.
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Classification: Class B.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
47%

Residential
26%

Open Land
11%

Use Assessment

No sampling has been conducted and no current data/information was available, therefore all uses for Fall Brook (Segment MA81-14) are currently not assessed.

Fall Brook (Segment MA81-14) Use Summary Table

Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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RECOMMENDATIONS - Fall Brook (Segment MA81-14)

Identify WMA withdrawals in the Fall Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat

mainstem nashua river subbasin (Figure 11)

Nashua River (Segment MA81-05)
85
Still River (Segment MA81-15)
90
Catacoonamug Brook (Segment MA81-16)
91
Nonacoicus Brook (Segment MA81-17)
92
Mulpus Brook (Segment MA81-22)
93
Squannacook River (Segment MA81-18)
94
Squannacook River (Segment MA81-19)
97
Nashua River (Segment MA81-06)
99
James Brook (Segment MA81-20)
104
Nashua River (Segment MA81-07)
105
Nissitissit River (Segment MA81-21)
110
Sucker Brook (Segment MA81-23)
113
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nashua river (segment MA81-05)
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Location: Confluence with North Nashua River, Lancaster to confluence with Squannacook River, Shirley/Groton/Ayer. 

Segment Length: 13.5 miles.

Classification: Class B, Warm Water Fishery.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
63%

Residential
13%

Agriculture
7%

NRWA conducted water quality monitoring in 1996 at five stations and one station in 1997 on this segment of the Nashua River.  Fecal coliform bacteria, pH or DO samples were collected on multiple occasions during 1996 (NRWA 1997 and 11 January 2000).

Withdrawals and Discharges

NPDES: 

MA0033824 MCI Shirley.  The facility was discharging to the mainstem Nashua River during the 1998 survey. MCI Shirley began its connection to the Devens WWTP in August 1998 and completed its connection in January 1999 (Kimball 2000). 

MA0100013 Ayer is permitted (permit issued July 2000) to discharge treated effluent via outfall #001 to the Nashua River. The facility’s permitted average monthly flow is 1.79 MGD. The permit limit for whole effluent toxicity is LC50  ( 100%.   In August 1998 EPA conducted a compliance inspection of this facility.  They noted that the total phosphorus concentration in the Ayer effluent was 25.8 mg/L (Kundarauskas 1998). The recently issued permit includes an average monthly TP limit of 1.0 mg/L.  Ammonia nitrogen concentrations ranged between BDL and 11.6 mg/L while TRC ranged from BDL to 0.32 mg/L (TOXTD database).

Use Assessment 
Aquatic Life

Biology  

The 1998 DWM RBP III survey was conducted downstream from McPhearson Road railroad bridge, Ayer/Shirley (station NM23B, Appendix C). This sampling station was located at the downstream end of this segment.  The benthic macroinvertebrate data were found to be 48% comparable to the regional reference station (SL00) which is located on the Stillwater River (sampled upstream from Crowley Rod, West Boylston).  This degree of comparability indicates moderate impairment.  

The DWM phytoplankton sample analysis revealed the presence of some Ulothix sp. as well as a lot of bacteria (Appendix D).  Sewage fungus was found at Ice House Dam Pond along with Euglena sp. and Scenedesmus sp.  These genera are commonly found in areas of organic enrichment.  Some fibers that looked like paper waste were also present in the sample.

Habitat and flow

Flow was measured by DWM at two stations (NM21, and NM25) between May and October 1998 (Appendix B, Table B3).  Flow ranged from 36.3 to 92.5 cfs at the upstream station (NM21) and from 74.5 to an estimated high of 349 cfs at NM25. 

Toxicity

Ambient

Ayer WWTP collects Nashua River water (where railroad tracks cross the Nashua River at McPhearson Road) for use as dilution water in their whole effluent toxicity tests.  Between March 1996 and March 2000, survival of C. dubia exposed (48-hour) to the river water was not less than 80%.  

Effluent

Ayer WWTP also conducted 16 effluent toxicity tests on C. dubia between March 1996 and March 2000. The LC50’s were all > 100% effluent.

Sediment

EPA conducted a Nashua River acute sediment toxicity study in the spring of 1999 (McDonald 1999).  Four stations were sampled in the segment of the Nashua River (NR1-upstream of railroad bridge, Harvard/Lancaster; NR2-downstream boat landing in the Oxbow National Wildlife Refuge; NR3-upstream of Ice House Dam; NR4-adjecent to Devens abandoned airstrip) on 16 March 1999, soon after ice-out.  Eight ten-organism replicate toxicity tests (10-day exposure) were run on both Hyallela azteca and, Chironomus tentans (Table 6).  Artificial sediment was utilized as the control. 

Table 6.  EPA sediment toxicity data, Nashua River (segment MA81-05). 

Station Name
Survival H. azteca

(average)
Survival C. tentans

(average)

Control
83%
94%

NR1
75%
78%

NR2
66%
88%

NR3
89%
81%

NR4
98%
71%

Chemistry – water

Dissolved oxygen, temperature, pH, turbidity, suspended solids, ammonia-nitrogen, phosphates, were measured by DWM once per month at four stations (NM21, NM21A, ICEHSEDM, and NM25/A) and on six occasions between May and October 1998 (Appendix B, Table B1).  Ayer WWTP collects dilution water for their whole effluent toxicity where railroad tracks cross the Nashua River at McPhearson Road and conducted on 12 occasions.  Results from both the DWM survey (Appendix B, Table B5 and B6) and the TOXTD database are summarized below.   EPA deployed a YSI 6000 meter between 10 and 13 August 1998 in the Nashua River upstream of the Ice House Dam (MA DEP 1998).

DO 

DWM DO readings were  > 6.3 mg/L and 67% saturation at all four stations, although these data do not represent worse case (pre-dawn) conditions (Appendix B, Table B5).  The minimum diurnal DO was 6.1 mg/L (MA DEP 1998). 
Temperature 

The maximum temperature measured by DWM was 23.5ºC (Appendix B, Table B5).  NRWA temperature measurements were within the same range as the DWM survey data (NRWA 1997).

pH 

Instream pH measurements by DWM ranged from 6.3 to 7.2 SU.  Out of the 24 measurements, three were below 6.5 SU representing wet weather conditions.  Measurements of pH reported in the Ayer WWTP toxicity testing reports were within the same range as DWM survey data as were the NRWA data (NRWA 1997). 

Turbidity

Laboratory turbidity measurements collected by DWM ranged from 1.6 to 3.1NTU.  Hydrolab measurements when taken were higher, ranging from 4 to 12 NTU. 

Suspended Solids  

DWM suspended solid concentrations did not exceed 8.8 mg/L.  Measurements of suspended solids reported in the Ayer WWTP toxicity testing reports were all BDL with one exception (14 mg/L). 

Ammonia-Nitrogen

DWM suspended ammonia-nitrogen concentrations did not exceed 0.11 mg/ L with the highest concentrations at the most upstream station.  Ammonia (as N) from the Ayer WWTP toxicity testing reports ranged between BDL and 0.55 mg/L. 

Phosphorus

DWM total phosphorus concentrations did not exceed 0.25 mg/L.  The highest concentrations were at the most upstream station.

Total Residual Chlorine

The Ayer WWTP toxicity testing reports indicated that TRC was BDL.

Hardness

DWM hardness measurements ranged from 17 to 62 mg/L.  Measurements of hardness reported in the Ayer WWTP toxicity testing reports were in the same range.

Chemistry – sediment

Sediment quality data were also reported in the EPA sediment toxicity study - spring of 1999 (McDonald 1999).  Sediment samples were analyzed for grain size, TOC, simultaneously extracted metals-SEM, acid volatile solids-AVS, cyanide and total metals.   When the bulk sediment concentrations were compared to guidance in Persaud et al.  (1993), no exceedances of the S-EL occurred at stations NR1, NR2 and NR4 although the concentrations of Cd, Cr, Cu, Pb, Zn, and Hg exceeded the L-ELs.   At station NR3, however, the concentration of Ni exceeded the L-EL and Cd, Cr, Cu, Pb, Zn, and Hg exceeded their S-ELs.   Cyanide was not detected in any of the samples.  

The bioavailability of certain divalent metals is a function of the binding capacity of the sediment.  The analysis of SEM-AVS was conducted to evaluate bioavailability and therefore potential toxicity of the sediments. It should be noted that even though station NR3 had the highest divalent metal concentration, it also showed strongly negative values for SEM-AVS, indicating a large binding capacity and low potential for toxicity.    

Based on a moderately impacted benthic community, degraded sediment quality, sediment toxicity, and slightly elevated nutrients (phosphorus), the Aquatic Life Use in this segment of the Nashua River is assessed as non-support.

Primary Contact and Secondary Contact

Fecal coliform bacteria samples were collected by DWM at the same stations and dates as described above with the exception of the ICEHSEDM site (Chemistry-water section).  Upstream of the MCI Shirley discharge (stations NM21 and NM21A) fecal coliform bacteria counts were <200 cfu/100mL under dry weather sampling conditions.  During wet weather sampling, the fecal coliform bacteria counts were higher (maximum of 3,500 cfu/100mL) (Appendix B, Table B7).  Samples collected downstream from the Ayer WWTP discharge (NM25/A) ranged from 49 to 2,000 cfu/100mLs, the highest during wet weather, although one dry weather sample exceeded 400 cfu/100mLs (1,200 cfu/100mLs on 22 July 1998).   NRWA fecal coliform bacteria levels were generally low (NRWA 1997).

Based on the fecal coliform bacteria data and best professional judgement, both the Primary and Secondary Contact Recreational uses are assessed as support in the upper 10.6 mile reach of this segment.   Aesthetic quality degradation (objectionable turbidity and sewage odors), including and downstream from the Ice House Dam Impoundment, and elevated fecal coliform bacteria counts (dry weather conditions) result in both recreational uses being assessed as non-support in the lower 2.9 mile reach.

Aesthetics

Observations of the river upstream of the Ice House Dam Impoundment indicated high aesthetic quality.  This reach of the mainstem Nashua River includes the Oxbow National Wildlife Refuge.   However, the aesthetics quality of the “Ice House Dam impoundment” was described as having objectionable turbidity (Kimball 2000).  DWM’s habitat assessment also noted a sewage odor and instream turbidity near the McPhearson Road railroad bridge. 

Upstream of the Ice House Dam Impoundment the Aesthetics Use is assessed as support.  Based on the objectionable instream turbidity in the impoundment and turbidity and sewage odors downstream of the impoundment, the Aesthetics Use is assessed as non-support for the lower 2.9 mile reach.

Nashua River (MA81-05) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
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NON-SUPPORT
metals, unknown toxicity, nutrients

municipal point sources, contaminated sediments


Fish  Consumption
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NOT ASSESSED





Primary  Contact
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SUPPORT 10.6 miles

NON-SUPPORT 2.9 miles
pathogens, turbidity, odor

municipal point source, urban runoff 


Secondary  Contact
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SUPPORT 10.6 miles

NON-SUPPORT 2.9 miles
turbidity, odor

municipal point source


Aesthetics
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SUPPORT 10.6 miles

NON-SUPPORT 2.9 miles
turbidity, odor

municipal point source


RECOMMENDATIONS - Nashua River (MA81-05)

· Identify WMA withdrawals in this segment of the Nashua River’s subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat

· Since MCI Shirley connected to the Devens WWTP, fecal coliform bacteria sampling should be conducted in this segment of the Nashua River to reevaluate the status of the Primary Contact Recreational Use.

· The Town of Ayer is under enforcement orders to update its wastewater management plan (Kimball 2000).  An industrial pretreatment program will be needed because of a number of food processing industries that discharge to the town’s WWTF.  The town is considering an upgrade of the plant with a groundwater discharge as well as the possibility of regionalization with Devens.  The Devens Group has contracted for a new 3.0 MGD WWTF that discharges to the groundwater.  The facility will be expandable by an additional 4.0 MGD which will discharge to the Nashua River and will service parts of Shirley (including the MCI facility) and possibly Ayer.

· Continue to monitor nutrient concentrations in this segment of the Nashua River and evaluate NPDES facility’s compliance with their effluent TP limit (1.0 mg/L).  Evaluate the results of the water quality models and reports being developed for the Nashua River Basin TMDL.  Utilize these tools to evaluate present and/or future conditions under different scenarios, the need for additional monitoring (e.g., nutrient, suspended solids) and subsequent control strategies (point source and/or non-point source) (Hartman 2000).

· Because of the evidence of benthic community impairment in the Nashua River, additional monitoring should be conducted to evaluate causes and sources of impairment.  This investigation should include biological monitoring (benthic macroinvertebrate and fish), sediment quality characterization (physico/chemical and toxicity testing), instream toxicity testing, fecal coliform bacteria monitoring (wet/dry) and water quality monitoring to include site specific contaminants of concern. 

· Work with the NRWA to implement their Future Actions (NRWA 1997).

still river (segment MA81-15)

Location: Headwaters, Lancaster to confluence with Nashua River, Harvard, Leominster 

Segment Length: 3.1 miles. 
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Classification: Class B.

No land-use estimates were available for the Still River subwatershed.

NRWA conducted water quality monitoring in 1996 at one station on this segment of the Still River.  Fecal coliform bacteria, pH or DO samples were collected on multiple occasions during 1996 (NRWA 1997).

Use Assessment

Not enough quality assured sampling has been conducted and limited current final data/information was available, therefore all uses for Still Brook (Segment MA81-15) are currently not assessed.

Still River (Segment MA81-15) Use Summary Table

Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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RECOMMENDATIONS - Still Brook (Segment MA81-15)

· Identify WMA withdrawals in the Still Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat

Catacoonamug brook (segment MA81-16)

Location: Outlet Lake Shirley, Lunenburg to confluence with Nashua River, Shirley/Ayer. 
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Segment Length: 2.5 miles.

Classification: Class B.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
54%

Residential
15%

Agriculture
11%

A shoreline survey of Catacoonamug Brook from Route 2a to Flat Hills Rd was conducted by the Catacunemaug Brook Stream Team in June 1999.  Their shoreline survey indicated that the overall condition of the brook was good.  According to the stream team, the brook is a wonderful resource for the town of Lunenburg and provides excellent riparian, wildlife and aquatic habitat.  Threats to the brook include, storm drain discharges, road runoff, agricultural practices, and construction activities (Catacunemaug Brook Stream Team 1999). 

NRWA conducted water quality monitoring in 1996 and 1997 at five stations on Catacoonamug Brook.  Fecal coliform bacteria, pH or DO samples were collected on multiple occasions during both years (NRWA 1997 and 11 January 2000).

Withdrawals and Discharges

WMA:
The Shirley Water District is permitted (9P221127001) to withdraw 0.3 MGD of groundwater from Catacoonamug and Patterson wells (Appendix F, Table F2).  Their actual withdrawals averaged 0.3 MGD in 1998  (Kimball 2000).

Use Assessment

Not enough quality assured sampling has been conducted and limited current final data/information was available, therefore all uses for Catacoonamug Brook (Segment MA81-16) are currently not assessed.

Catacoonamug Brook (Segment MA81-16) Use Summary Table

Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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RECOMMENDATIONS - Catacoonamug Brook (Segment MA81-16)

· Identify other WMA withdrawals in the Catacoonamug Brook subwatershed.   Continue to evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· Work with the Catacunemaug Brook Stream Team to implement their short/long-term project plans.

Nonacoicus brook (segment MA81-17)

Location: Outlet Plow Shop Pond, Ayer to confluence with Nashua River, Ayer/Shirley. 
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Segment Length: 1.5 miles. 

Classification: Class B.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
50%

Open Land
16%

Residential
15%

NRWA conducted water quality monitoring in 1997 and 1998 at one station each year on this segment of the Nonacoicus Brook. Fecal coliform bacteria, pH or DO samples were collected on multiple occasions during both years (NRWA 11 January 2000).

Use Assessment

Not enough quality assured sampling has been conducted and limited current final data/information was available, therefore all uses for Nonacoicus Brook (Segment MA81-17) are currently not assessed.

Nonacoicus Brook (Segment MA81-17) Use Summary Table

Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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RECOMMENDATIONS - Nonacoicus Brook (Segment MA81-17)

· Identify WMA withdrawals in the Nonacoicus Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

Mulpus Brook (segment MA81-22)

Location: Headwaters, Lunenburg to confluence with Nashua River, Shirley/Ayer
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Segment Length: 11.85 miles.

Classification: Class B.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest 
68%

Residential
12%

Agriculture
8%

Use Assessment

No sampling has been conducted and no current data/information was available, therefore all uses for Mulpus Brook (Segment MA81-22) are currently not assessed.

Mulpus Brook (Segment MA81-22) Use Summary Table

Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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RECOMMENDATIONS - Mulpus Brook (Segment MA81-22)

· Identify WMA withdrawals in the Mulpus Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

Squannacook River (segment MA81-18)
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Location: Confluence Mason and Willard brooks, Townsend to Hollingsworth and Vose WWTP, Groton/Shirley.

Segment Length: 10.7 miles. 

Classification: Class B, Cold Water Fishery, ORW.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
79%

Residential
10%

Agriculture
51%

Withdrawals and Discharges

WMA:
Hollingsworth and Vose Company is registered (21111502) to withdraw 2.42 MGD of surface water from the Squannacook River (Appendix F, Table F2).  Their actual withdrawal averaged 2.07MGD in 1998 (Kimball 2000).
Use Assessment 
Aquatic Life

Toxicity

Ambient

Hollingsworth & Vose Company (a specialty non-woven paper manufacturer) collects river water for dilution from this segment of the Squannacook River. (The company discharges their treated wastewater to segment MA81-19 of the Squannacook River.)   Between November 1996 and May 2000, 15 ambient toxicity tests were conducted using Ceriodaphnia dubia.   Survival of the test organisms exposed (7-day) to the river water ranged between 50 and 100% although survival was

< 90% in only one test.

Chemistry – water

Dissolved oxygen, temperature, pH, turbidity, suspended solids, ammonia-nitrogen, and total phosphorus were measured by DWM once per month at one station (NN60A Townsend Road, Groton) on six occasions between May and October 1998 (Appendix B, Table B5 and B6).  Hollingsworth & Vose Company collects dilution water for their whole effluent toxicity tests upstream from their discharge near the end of this segment.  Sampling was conducted on 15 occasions between November 1996 and August 1999.  NRWA collected water quality data from 12 sites along this segment of the Squannacook River from 1996-1999 (NRWA 1997and 11 January 2000).  Results from the DWM survey, the TOXTD database and NRWA are summarized below.

DO

DWM dissolved oxygen data ranged from 6.7 to 8.7 mg/L.  Saturation ranged between 71 and 87% below the SWQS for a cold water fishery in two of six measurements.   These data do not represent worse case (pre-dawn) conditions.

pH 

Measurements of pH in the Squannacook River reported in the Hollingsworth & Vose Company toxicity testing reports ranged between 6.1 and 7.8 SU with five readings below 6.5 SU.  DWM data ranged from 5.8 to 6.6 SU.  Approximately 48% of the pH measurements were <6.5 SU.  Additionally NRWA studies documented low acid neutralizing capacity (NRWA 1997 and 11 January 2000).

Temperature

The maximum DWM temperature reading was 22.7ºC with two measurements above the SWQS (20ºC) for a cold water fishery.  The instream temperature data collected by both DWM and NRWA downstream from Harbor Pond exceeded 20ºC during the summer months.   

Turbidity

DWM turbidity data were all <12 NTU.

Suspended Solids  

Limited suspended solids samples were collected by Hollingsworth & Vose Company and all values were BDL.  DWM data were extremely low as well.

Phosphorus

The highest DWM phosphorus concentration was 0.05 mg/L.

Ammonia-Nitrogen

All of the ammonia-nitrogen concentrations were extremely low.

Total Residual Chlorine

Measurements of TRC in the Squannacook River reported in the Hollingsworth & Vose Company toxicity testing reports ranged between BDL and 0.08 mg/L.

Hardness

Measurements of hardness in the Squannacook River reported in the Hollingsworth & Vose Company toxicity testing reports ranged between 12 and 24 mg/L.   DWM data ranged from 7.5 to 23 mg/L.

The Aquatic Life Use is assessed as support for this segment of the Squannacook River based on the water chemistry and ambient toxicity data.  This use is placed on “Alert Status”, however, because of elevated temperature measurements exceeding the SWQS for a cold water fishery during the summer months in the river below Harbor Pond.  

Primary Contact and Secondary Contact

Fecal coliform bacteria samples were collected by DWM at the same station and dates as described above (Chemistry-water section).  The counts ranged between BDL and 1,000 cfu/100mL (Appendix B, Table B7).  With the exception of one high value, no fecal coliform bacteria counts were above 80 cfu/100mL.  NRWA also collected bacteria as described above (Chemistry-water section) (NRWA 1997 and 11 January 2000).  Fecal coliform bacteria counts were elevated during wet weather conditions and serve to put this segment of the Squannacook River on ”Alert Status”.  

The Primary and Secondary Contact Recreational uses are assessed as support.  The Primary Contact Recreational Use is on “Alert Status” due to the possibility of violations during wet weather conditions.  

Aesthetics

DWM total suspended solids and turbidity data did not indicate any objectionable conditions in this segment of the Squannacook River.  Field personnel also confirmed the high aesthetic quality of the river (Johnson 2000). 

Based on the low suspended solids concentrations and the high aesthetics quality, the Aesthetics Use is assessed as support. 

Squannacook River (MA81-18) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
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SUPPORT





Fish  Consumption
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NOT ASSESSED





Primary  Contact*
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SUPPORT 





Secondary  Contact
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SUPPORT





Aesthetics
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* ‘Alert Status’ issues identified 

RECOMMENDATIONS - Squannacook River (MA81-18)

· Identify WMA withdrawals in the Squannacook River subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· Data collected by both DWM and NRWA indicated elevated temperatures downstream from the impoundment (Harbor Pond) to the end of this segment.  The stream channel in the vicinity of the DWM sampling location (NT60A) isn’t completely wadeable (i.e., there is deeper and potentially cooler water available).  Currently this segment is classified as a cold water fishery.  (The next downstream segment of the Squannacook River is a warm water fishery.)  Determine if the reach of the Squannacook River between Harbor Pond and Hollingsworth and Vose Company currently supports a cold water fishery.  Furthermore, increases in the amount of impervious area and direct and/or indirect riparian zone alterations may potentially increase instream temperature. The subtle effects of development in this subwatershed should be carefully monitored (Kimball 2000).

· Determine if the low alkalinity and pH in the Squannacook River is naturally occurring. 

Squannacook River (segment MA81-19)
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Location: Hollingsworth and Vose WWTP, Groton/Shirley to confluence with Nashua River, Shirley/Groton/Ayer

Segment Length: 3.6 miles.

Classification: Class B, Warm Water Fishery.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
79%

Residential
10%

Agriculture
5%

Withdrawals and Discharges

NPDES:  

MA0004561 Hollingsworth & Vose Company is authorized (permit issued September 1995) to discharge treated process wastewater, filter backwash water and non-contact cooling water (average monthly and daily maximum flow must be monitored) via outfall #001 to the Squannacook River (Appendix F, Table F1).  The facilities average flow is 2.2 MGD.  The permit limits for whole effluent toxicity are LC50  ( 100% and CNOEC > 57% effluent.  Ammonia nitrogen concentrations ranged between 0.24 and 4.6 mg/L while TRC ranged from BDL to 0.4 mg/L (TOXTD database).  

Storm water: 

MAR05A671 Hollingsworth & Vose Company has a general multi-sector storm water permit.  The storm water generated on site is routed to the treatment plant with all other process water and there is a storm water outfall on the site where Hollingsworth & Vose uses a landfill for its papermaking sludge (MA DEP 2000e).

Use Assessment 
Aquatic Life

Biology  

The 1998 DWM RBP III survey was conducted at the headwaters of this segment, downstream from Route 225 (station NT61, Appendix C). This sampling station was located downstream from the Hollingsworth & Vose Company discharge.  The benthic macroinvertebrate data were found to be 71% comparable to the regional reference station (SL00) which is located on the Stillwater River (sampled upstream from Crowley Rod, West Boylston).  This degree of comparability indicates slight impairment.

Toxicity  

Effluent

Hollingsworth & Vose Company conducted 15 effluent toxicity tests with C. dubia between November 1996 and May 2000.  No acute or chronic toxicity was detected.  TRC values ranged BDL to 0.07 mg/L and the highest ammonia nitrogen was 4.6 mg/L.

Based on the slight impairment of the benthic macroinvertebrate community, the Aquatic Life Use is assessed as partial support.
Aesthetics

No objectionable conditions were noted on the DWM habitat assessment field sheets and field personnel observed aesthetically pleasing conditions. 

The Aesthetics Use in this segment of the Squannacook River is assessed as support.
Squannacook River (MA81-19) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
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PARTIAL SUPPORT
unknown

unknown


Fish  Consumption
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NOT ASSESSED





Primary  Contact
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NOT ASSESSED





Secondary  Contact
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NOT ASSESSED





Aesthetics
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RECOMMENDATIONS - Squannacook River (MA81-19)

· Identify WMA withdrawals in the Squannacook River subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· Reissue the Hollingsworth & Vose Company’s NPDES permit (MA0004561) with appropriate limits and monitoring requirements.

· Conduct biological monitoring to determine the causes/source of the slight impairment to the benthic macroinvertebrate community.

NASHUA RIVER (segment MA81-06)

Location: Confluence with Squannacook River, Shirley/Groton/Ayer to Pepperell Dam, Pepperell.

Segment Length: 8.8 miles. 

Classification: Class B, Warm Water Fishery.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest 
65%

Residential
12%

Agriculture
7%

This segment of the Nashua River contains the Pepperell Pond Impoundment, which is also included in the Lakes Section of this report.

NRWA conducted water quality monitoring in 1996 at four stations, in 1997 at four stations and one station in 1998 on this segment of the Nashua River.  Fecal coliform bacteria, pH or DO samples were collected on multiple occasions during 1996, 1997, and 1998 (NRWA 1997 and 11 January 2000).

Withdrawals and Discharges

NPDES:

MA0033324 – The Groton School WWTP permit, issued in February 1992 permitted to discharge treated domestic sanitary wastewater via outfall 001B to the Nashua River (Appendix F, Table F1).  The facility is required to report the average monthly flow.  The permit limit for whole effluent toxicity is LC50 > 50% effluent and the TRC daily maximum limit is 1.0 mg/L.

Use Assessment 
Aquatic Life

Biology

Chlorophyll a values ranged from a low of 1.12 mg/m3 measured on July 22, 1998 at the Groton School to a high of 10.14 mg/m3 at the outlet from Pepperell Pond, measured on that same date (Appendix D). This pattern was repeated in the August sampling.   At that time Groton School again had the lowest value (2.38 mg/m3) while the outlet from Pepperell Pond was 19.6 mg/m3.   The algal assemblage was characteristic of a lotic (lake) environment subjected to organic enrichment.  Not anticipated was the dominance of “sewage fungus” at the Groton School site in August (Appendix D).  

Toxicity

Ambient and effluent toxicity data were summarized for the Groton School WWTP that discharges to this segment of the Nashua River (Table 7).  Two other facilities also collect dilution water upstream of the Pepperell Dam for use in their whole effluent toxicity tests.  The Groton School WWTP submitted 10 acute whole effluent toxicity tests between October 1996 and October 1999.  

Ambient

Survival of the test organisms C. dubia, Daphnia pulex, and P. promelas exposed (48-hour) to Nashua River water exceeded 75% in all test events. 

Effluent

No acute whole effluent toxicity was detected by any of the three test organisms exposed to the Groton School WWTP discharge.  
Table 7.  Summary of TOXTD data: Nashua River Segment MA81-06.


AMBIENT
EFFLUENT

Groton School WWTP – just upstream from discharge
Groton School WWTP – Outfall  001B

Data set: 10 tests between October 1996 and October 1999.  Three test organisms (C. dubia,  P. promelas, and Daphnia pulex)
Data set: 10 tests between October 1996 and October 1999

Survival: C. dubia, P. promelas and  D. pulex > 90% 
LC50: C. dubia, D. pulex and P. promelas >100%

Suspended Solids: BDL – 5 mg/L
TRC: 0.09 – >2.0 mg/L (6 measurements >1.0 mg/L)

TRC: BDL – 0.07 mg/L
Ammonia-nitrogen: 4.1 – 20 mg/L 

pH: 5.8 – 7.2 SU ( 5 measurements <6.5 SU)


Ammonia-nitrogen: 0.13 – 1.6 mg/L


Hardness: 16 – 52 mg/L





Pepperell Paper Company – (formerly James River Corporation) upstream of the dam
Pepperell Paper Company –  Segment MA81-07

Data set: 18 tests February 1996  and February 2000; C. dubia and  P. promelas


Survival: C. dubia and  P. promelas > 75%


Suspended Solids: BDL


TRC: BDL 


pH: 6.4 – 7.4 SU (1 measurement <6.5 SU)


Ammonia-nitrogen: BDL – 0.36mg/L


Hardness: 22 – 52 mg/L





Indeck Pepperell Power Company – upstream or downstream of the dam
Indeck Pepperell Power Company – Segment MA81-07

Data set: 3 tests May 1997 - June 1999


Survival: C. dubia and  P. promelas  100%


Suspended Solids: BDL


TRC: BDL - 0.04 mg/L


pH: 6.5SU – 7.0 SU


Ammonia-nitrogen:  0.19 mg/L- 0.35 mg/L


Hardness: 24 mg/L – 44 mg/L





Sediment

EPA conducted a Nashua River acute sediment toxicity study in the spring of 1999 (McDonald 1999).  One station was sampled in the segment of the Nashua River (NR5 above the Pepperell Dam) on 16 March 1999, soon after ice-out.  Eight ten-organism replicate toxicity tests (10-day exposure) were run on both Hyallela azteca and Chironomus tentans (Table 8).  Artificial sediment was utilized as the control. 
Table 8.  EPA sediment toxicity data, Nashua River (segment MA81-06). 
Station Name
Survival H. azteca

(average)
Survival C. tentans

(average)

Control
83%
94%

NR5
97%
80%

Chemistry – water

Depth profiles of dissolved oxygen, temperature, pH, turbidity, and phosphorus were measured by DWM at three stations (GROTSCH, INLTPEPPD, and OUTPEPPD) on two occasions in July and two occasions in August of 1998 (Appendix B, Table B1, B5 and B6).  These measurements were collected to coincide with the deployment of a YSI 6000 meter by EPA (MA DEP 1998).  They conducted two diurnal oxygen studies (16-24 July and again from 10 August to 13 August 1998) at Groton School and one study at the inlet and outlet of Pepperell Pond (10 August to 13 August 1998).  NRWA collected water quality data from eight sites along this segment of the Nashua River from 1996-1999 (NRWA 1997 and 11 January 2000).  Ambient water chemistry sample results were summarized (Table 7) for three NPDES permitted facilities which submitted toxicity reports to DEP DWM and discharge to this segment of the Nashua River.  Twenty-nine sampling events were conducted between February 1996 and February 2000.  Results from the DWM, EPA, NRWA and the TOXTD database are summarized below.

DO

At the Groton School station and the inlet of Pepperell Pond both the DWM and EPA data were within the SWQS for a Class B, warm water fishery.  DWM DO data at the Groton School station ranged from 6.3 to 6.5mg/L and 72 to 76% saturation at all depths.  EPA diurnal data, at Groton School, during the July study ranged from 6.6 to 9.5 mg/L and during the August study ranged from 6.9 to 8.6 mg/L.  DWM profile data at the inlet of Pepperell Pond ranged from 6.5 to 7.0mg/L with 75 to 81% saturation.  The inlet of Pepperell Pond EPA diurnal data ranged from 6.2 to 8.5 mg/L.  At the outlet of Pepperell Pond DWM identified the surface water to be supersaturated  (115 to 128% saturation).  Anoxic conditions in the bottom waters were documented by DWM in August 1998.  EPA surface diurnal oxygen measurements in August 1998 ranged from 7.7 to 11.6 mg/L.  

Temperature

At all three stations both the DWM and EPA temperature data were within the SWQS for a Class B, warm water fishery with the highest measurement at the outlet of Pepperell Pond (26ºC).  NRWA temperature readings were within the same range as the DWM survey data (NRWA 1997and 11 January 2000).

pH 

At all three DWM and EPA stations, pH data were within the SWQS for a Class B, warm water fishery with the highest measurements and largest diurnal swing (7.1 to 8.7 SU) at the outlet of Pepperell Pond.  Instream pH ranged from 5.8 to 7.4 SU as reported in TOXTD from the three facilities that collect dilution water from this segment. 

Turbidity

DWM turbidity measurements at the three stations ranged from 4 to 12 NTU.

Suspended Solids  

The suspended solids data ranged from BDL to 5 mg/L as reported in TOXTD for the three facilities that collect dilution from this segment of the Nashua River.

Phosphorus

DWM phosphorus concentrations at the three stations ranged from 0.09 to 0.15 mg/L.

Ammonia-Nitrogen

The ammonia-nitrogen concentrations ranged from BDL to 1.7 mg/L as reported in TOXTD for the three facilities that collect dilution from this segment of the Nashua River.  The highest concentrations were upstream of the Groton School discharge.  

Total Residual Chlorine

The TRC concentrations ranged from BDL to 0.07 mg/L as reported in TOXTD for the three facilities that collect dilution from this segment of the Nashua River.

Hardness

Hardness data ranged from 16 to 52 mg/L as reported in TOXTD for the three facilities that collect dilution from this segment of the Nashua River. 

Chemistry – sediment

Sediment quality data were also included as part of the EPA sediment toxicity study - spring of 1999 (McDonald 1999).  Sediment samples were analyzed for grain size, TOC, simultaneously extracted metals-SEM, acid volatile solids-AVS, cyanide and total metals.   When the bulk sediment concentrations from NR5 were compared to guidance in Persaud et al.  (1993), several trace elements exceeded the S-EL (Cd, Cr, Cu, Pb, and Hg) while Ni and Zn exceeded the L-ELs.  Cyanide was not detected.  

The bioavailability of certain divalent metals is a function of the binding capacity of the sediment.  The analysis of SEM-AVS was conducted to evaluate bioavailability and therefore potential toxicity of the sediments. It should be noted here that even though station NR5 had high divalent metal concentrations, it showed a strongly negative value for SEM-AVS, indicating a large binding capacity and low potential for toxicity.    

Although benthic macroinvertebrate samples were not collected from this segment of the Nashua River (generally soft bottomed and non wadeable), impairment of the Aquatic Life Use is extrapolated from the RPB III analysis of the benthos collected both upstream (MA81-05) and downstream (MA81-07) of this segment (stations NM23B and NM29, respectively, Appendix C).  Moderate impacts to the benthic community were detected at both stations.  The dominance of green algae, elevated chlorophyll values and anoxic conditions (bottom waters of Pepperell Pond impoundment) result from organic enrichment (elevated phosphorus) in the Pepperell Pond impoundment.    These conditions provide further evidence of impairment (non-support) of the Aquatic Life Use for this segment of the Nashua River.

Fish Consumption

Fish tissue assays were conducted on specimens collected from Pepperell Pond, an impoundment of the Nashua River, as part of the DWM Fish Toxics Monitoring Program on 23 August 1993.  MA DPH reviewed the data on concentrations of metals in fish fillets and issued the following advisory based on elevated mercury concentrations in Pepperell Pond fishes (MA DPH 1999):

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

2. “The general public should refrain from consumption of largemouth bass caught from Pepperell Pond”.

3. “The general public should limit consumption of all other Pepperell Pond fish to two meals per month.”

Based on this advisory the Fish Consumption Use is assessed as non-support for the lower 3.5 miles (Pepperell Pond) of this segment of the Nashua River.   

Primary Contact and Secondary Contact

Although no fecal coliform bacteria samples were collected the Primary and Secondary Contact Recreational uses are impaired in the lower 3.5 miles (Pepperell Pond impoundment) of this segment by dense macrophyte cover and excessive turbidity (Appendix B, Table B10). 

The upper 5.3 miles of this segment of the Nashua River are currently not assessed.  The Primary and Secondary Contact Recreational uses are not supported in the lower reach of this segment of the Nashua River based on the above data/information.    

Aesthetics

DWM field observations indicated >50% of the impounded reach of the Nashua River (Pepperell Pond) to be very densely covered with macrophytes (see the Lakes Section of this report).   Several species of non-native plants (Cabomba caroliniana, Potamogeton crispus, and Trapa natans), and excessive turbidity were also observed (Appendix B, Table B10).

The Aesthetic Use is assessed as non-support in through the lower 3.5 mile reach of this segment due to noxious/nuisance aquatic plant cover and excessive turbidity.

Nashua River (MA81-06) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
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NON-SUPPORT
nutrients, organic enrichment/low DO 

municipal point sources


Fish  Consumption
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NOT ASSESSED upper 5.3 miles

NON-SUPPORT lower 3.5 miles
mercury

unknown


Primary  Contact
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NOT ASSESSED upper 5.3 miles

NON-SUPPORT lower 3.5
turbidity, noxious aquatic plants

municipal point sources


Secondary  Contact
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NOT ASSESSED upper 5.3 miles

NON-SUPPORT lower 3.5
turbidity, noxious aquatic plants

municipal point sources


Aesthetics

[image: image167.wmf]
NOT ASSESSED upper 5.3 miles

NON-SUPPORT lower 3.5
turbidity, noxious aquatic plants

municipal point sources


RECOMMENDATIONS - Nashua River (MA81-06)

· Identify WMA withdrawals in this segment of the Nashua River’s subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· The Groton School is under enforcement orders to upgrade their facility (Kimball 2000).   Reissue permit with appropriate limits and monitoring requirements.

· Continue to monitor nutrient concentrations in this segment of the Nashua River and evaluate NPDES facility’s compliance with their effluent TP limit (1.0 mg/L).  Evaluate the results of the water quality models and reports being developed for the Nashua River Basin TMDL.  Utilize these tools to evaluate present and/or future conditions under different scenarios, the need for additional monitoring (e.g., nutrient, suspended solids) and subsequent control strategies (point source and/or non-point source) (Hartman 2000).

· Work with NRWA to continue to monitor, conduct and support the T. natans removal activities in Pepperell Pond.   Support NRWA’s goal of raising public awareness of this non-native aquatic plant and its invasive growth habits.

James Brook (segment MA81-20)

Location: Headwaters, Groton to confluence with Nashua River, Ayer/Groton.  

Segment Length: 4.4 miles.

Classification: Class B.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
36%

Agriculture
21%

Residential
21%

The NRWA conducted water quality monitoring in 1997 and 1998 (fecal coliform bacteria, pH or DO samples) in James Brook.

Use Assessment

Not enough quality assured sampling has been conducted and limited current final data/information was available; therefore, all uses for James Brook (Segment MA81-20) are currently not assessed. 

James Brook (Segment MA81-20) Use Summary Table

Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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RECOMMENDATIONS - James Brook (Segment MA81-20)

· Identify WMA withdrawals in the James Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· Work with the NRWA to implement their future actions.

NASHUA RIVER (segment MA81-07)

Location: Pepperell Dam, Pepperell to New Hampshire state line, Pepperell/Dunstable.

Segment Length: 3.7 miles.

Classification: Class B, Warm Water Fishery.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
65%

Residential
13%

Agriculture
8%

A shoreline survey of the Nashua River from Pepperell Pond dam to Runnels Bridge was conducted by the Nashua River Pepperell Steam Team August, 1997.  Based on their observations, the overall appearance of the stream was good.  The majority of this segment was rated as having high habitat quality and diversity of species although the stream is threatened in many places from point and non-point source pollution and agricultural practices (Nashua River Pepperell Stream Team 1997).

Withdrawals and Discharges

WMA:

Pepperell Paper Company, currently owned by Merrimac Paper, is registered (21123201) to withdraw 1.5 MGD of surface water. According to the Pepperell Paper Company’s NPDES permit application, approximately 1.99 MGD is their maximum withdrawal (operation capacity).  The facility’s consumptive use is approximately 25,000 GPD, primarily due to evaporation (Hill 2000).  Their actual average withdrawal reported in 1998 was 1.21 MGD and 1.006 MGD in 1999.   However, water is also supplied by the Pepperell Paper Company to the Indeck Pepperell Power Company when they are operating (Hogan 2000). The power company withdraws 0.42 MGD and discharges an average of 0.08 MGD (the difference being consumptive loss – evaporative, paper production).  Whether or not Pepperell Paper Company’s annual reports include the water supplied to the Indeck Pepperell Power Company is currently unknown. 
NPDES:

MA0005185  Pepperell Paper Company, currently owned by Merrimac Paper, (located on the west side of the Nashua River) is permitted (permit issued September 1995) to discharge via outfall 001 (average monthly and daily maximum flow must be reported) process, filter backwash and storm water to the mainstem Nashua River (Appendix F, Table F1).  The facility’s permit limit for whole effluent toxicity is LC50 >100%.  The outfall is shared with Indeck Pepperell Power.  Although no TRC was detected in the facility’s discharge, suspended solids and ammonia nitrogen concentrations have ranged from 16 to 70 mg/L and 0.1 to 38.2 mg/L, respectively.   The facility averages 150 tons/day of filter paper and color kraft paper production.

MA0032034  Indeck Pepperell Power, currently owned by Black Hills Energy, leases the land that the power facility is on from Merrimac Paper.  Indeck Pepperell Power is permitted (permit issued September 1995) to discharge via outfall 001 combined discharge of cooling tower blowdown, boiler blowdown, neutralization wastewater, floordrains, and storm water runoff to the mainstem Nashua River (Appendix F, Table F1).  The power company has a natural gas/#2 fuel-oil fired combustion turbine.  The exhaust gases are used to generate steam in a heat recovery boiler (Hogan 2000).  The facility is currently operating approximately 50% of the year based on power demand/cost of fuel.  Their daily maximum discharge is 0.13 MGD.  The facility’s permit limit for whole effluent toxicity is LC50 > 100%. The discharged water is conveyed and connected to the Pepperell Paper Company’s 16" diameter outfall pipe (Hill 2000). TRC in the effluent ranged from BDL to 0.03 mg/L.  Suspended solids were only detected on one occasion (23 mg/L) and ammonia nitrogen concentrations ranged from BDL to 0.18 mg/L. 

MA0100064  Pepperell POTW is permitted (permit issued September 1995) to discharge via outfall 001A 0.705 MGD of treated wastewater to the mainstem Nashua River (Appendix F, Table F1).  The facility’s permit limit for whole effluent toxicity is LC50 > 100%. TRC was detected on two occasions (maximum of 0.35 mg/L).   Suspended solids did not exceed 16 mg/L.   Ammonia nitrogen concentrations ranged between 2.02 and 18.4 mg/L. 

Hydropower:

The Pepperell Paper Company also operates a hydroelectric generating station (operational since 1918) on the east side of the Nashua River just downstream of the Pepperell Pond Dam.  At the Pepperell Paper Company Power Plant water flows through a penstock to the hydroelectric generating station immediately downstream of the Pepperell Pond dam.  The Pepperell Paper Company is currently required to maintain a minimum streamflow of 60 cfs at the east Pepperell gaging station.  The facility has two turbines each of which has a minimum operational requirement of 190 cfs and a maximum capacity of 345 cfs. In periods when the river flow is lower than 190 cfs, the company uses a fill and release operation where they store water between the top of the dam and the crest of their flashboards (2.5 feet of storage).  In 1980 FERC rendered a decision to dismiss the company’s application for a minor FERC license because their operation predated the Federal Power Act of 1920 (Hogan 2000). 

Use Assessment 
Aquatic Life

Biology  

The 1998 DWM RBP III survey was conducted at two stations, NM29 (downstream from covered bridge), Pepperell and NM30 (downstream from Route 111, Hollis, NH) (Appendix C).   At station NM29 the benthic macroinvertebrate data were found to be 43% comparable to the regional reference station (SL00) which is located on the Stillwater River (sampled upstream from Crowley Rod, West Boylston).  This degree of comparability indicates moderate impairment.  At station the downstream station NM30 the benthic macroinvertebrate data were found to be 71% comparable to the regional reference station (SL00) which is located on the Stillwater River (sampled upstream from Crowley Road, West Boylston).  This degree of comparability indicates slight impairment. 

The DWM periphyton sample did not indicate an impacted algal community, however reduced light transparency may have reduced algal habitat. The other algae in the sample were planktonic and therefore were filtered out of the water column by the abundant growth of moss on the river bottom.  Genera such as Pediastrum, Cosmarium, and Scenedesmus are all found in lentic conditions and likely spill out from the upstream impounded section of the Nashua River, Pepperell Pond (Appendix D).  At station NM30 Spirogyra sp. and Ulothrix sp. dominated the periphyton (Appendix D).   

Unsteady flow conditions in the Nashua River occur at the USGS gage (located downstream of Pepperell Pond dam) in Pepperell (Mounce 2000).

Toxicity 

Ambient

Pepperell POTW submitted toxicity tests results for eight tests conducted between May 1996 and November 1999 for C. dubia and P. promelas.   Survival of both test organisms exposed to Nashua River water collected below the Pepperell Dam was > 95%.
Effluent

Acute toxicity was detected in the Pepperell Paper Company (formerly James River Paper) effluent during one of 18 whole effluent toxicity tests events conducted with C. dubia (LC50 =10.9% effluent).   Tests conducted with P. promelas indicated slight toxicity although all tests met the facility’s permit limit. No acute toxicity was detected in any of the three tests conducted on the Indeck Pepperell Power Company discharge (LC50 > 100% effluent for both test organisms) between May 1997 and June 1999).  The Pepperell POTW effluent was acutely toxic to C. dubia in one of eight tests (LC50 = 68% effluent in May 1996) conducted between May 1996 and November 1999. 

Chemistry - water

Dissolved oxygen, temperature, pH, turbidity, suspended solids, ammonia-nitrogen, and phosphorus were measured by DWM once per month at one station (NM29, downstream from covered bridge) on six occasions between May and October 1998 (Appendix B, Table B1).  The Pepperell POTW collected dilution water from this segment of the Nashua River (just downstream of the Pepperell Dam) on eight occasions between May 1996 and November 1999 for use in their whole effluent toxicity.  Results from both the DWM survey (Appendix B, Table B5 and B6) and the TOXTD database are summarized below.

DO

DWM dissolved oxygen data ranged from 7.9 to 9.3mg/L and 83 to 97% saturation. These data do not represent worse case (pre-dawn) conditions.

pH 

DWM pH data ranged from 6.4 to 7.2 SU.  Instream pH ranged from 6.8 to 7.4 SU as reported in the Pepperell POTW toxicity testing reports (dilution water collected downstream of the Pepperell Dam). 

Temperature

DWM maximum temperature measurement was 26ºC.

Turbidity

DWM instream turbidity readings were 4 and 13 NTU with laboratory measurements from 1.5 to 5.3 NTU.

Suspended Solids  

DWM’s maximum suspended solids concentration was 6.4 mg/L.  Suspended solids concentrations reported in the Pepperell POTW toxicity tests were all BDL. 

Phosphorus

DWMs maximum total phosphorus concentration was 0.09 mg/L.

Ammonia-Nitrogen

DWM ammonia-nitrogen concentrations ranged from BDL to 0.1mg/L. Measurements of ammonia-nitrogen ranged from BDL to 1.8 mg/L as reported in the Pepperell POTW toxicity tests.

Total Residual Chlorine

No TRC was detected in the Nashua River as reported in the Pepperell POTW toxicity tests.

Hardness

DWM hardness measurements ranged from 17 to 50 mg/L.  Measurements of hardness in the Nashua River as reported in the Pepperell POTW toxicity tests ranged between 22 and 98 mg/L.

Based on the benthic macroinvertebrate data, the Aquatic Life Use is assessed as non-support (moderate impairment) between the outlet of Pepperell dam and the confluence with the Nissitissit River (1.0 miles).  Rapidly fluctuating streamflow conditions may also contribute to the impairment of the Aquatic Life Use.  The lower 2.7 miles (from the confluence with the Nissitissit River to the state line) is assessed as partial support (slight impairment).  

Primary Contact and Secondary Contact

Fecal coliform bacteria samples were collected by DWM at the same station and dates as described above (Chemistry-water section).  The counts ranged between 16 and 820 cfu/100mL (Appendix B, Table B7).   Fecal coliform bacteria counts were elevated during dry weather conditions.   Although the fecal coliform bacteria data do not exceed the guidance for the Secondary Contact Recreational Use, instream turbidity impairs the upper 1.0-mile reach (between the Pepperell Pond dam and the confluence with the Nissitissit River) of this segment of the Nashua River. 

Based on the elevated fecal coliform bacteria levels during dry weather conditions, the Primary Contact Recreational Use is assessed as non-support.   Because of instream turbidity downstream of the Pepperell Pond impoundment, the Secondary Contact Recreational Use is assessed as partial support for the 1.0 mile reach between the dam and the confluence with the Nissitissit River.  The lower 2.7-mile reach is assessed as support for the Secondary Contact Recreational Use.

Aesthetics

DWM habitat assessment at station NM29 (upstream end of segment) indicated a slight fish odor and instream turbidity (the water column was turbid and opaque).  The Nashua River Pepperell Steam Team August shoreline survey indicated possible illicit sewer connections, some trash/debris, and storm water discharges (1997).   The aesthetic quality downstream of the confluence with the Nissitissit River was much higher. 

The Aesthetics Use is assessed as partial support between the Pepperell Dam and the confluence with the Nissitissit River (upper 1.0-mile reach of this segment).  Downstream from the confluence with Nissitissit River the Aesthetics Use is assessed as support. 

Nashua River (MA81-07) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
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NON-SUPPORT 1.0 miles

PARTIAL SUPPORT 2.7 miles
nutrients
flow alteration
municipal point sources
hydro-modification

Fish  Consumption
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Primary  Contact
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RECOMMENDATIONS - Nashua River (MA81-07)

· A careful review of the water withdrawals from the Nashua River by the Pepperell Paper Company and Indeck Pepperell Power Company needs to be conducted.  Determine whether or not the actual average annual withdrawals in the reports submitted by Pepperell Paper Company include the water supplied to Indeck.  Determine if Indeck needs a WMA permit since their process involves consumptive loss of water in excess of 0.1 MGD (the WMA permitting threshold).  Identify additional WMA withdrawals in this segment of the Nashua River subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· FERC should reexamine the need for licensing at the Pepperell Paper Company power plant. The impacts of flow regulation should also be determined and minimized to the extent possible (Hogan 2000).

· The NPDES permits for the Pepperell Paper Company and the Indeck Pepperell Power Company should be reissued with appropriate limits/monitoring requirements.  Evaluate the current status of storm water runoff controls as well as water withdrawal practices of these facilities. 

· The Pepperell POTW permit should also be reissued with appropriate limits and monitoring requirements.

· Continue to conduct benthic macroinvertebrate community sampling and analysis in the Nashua River to evaluate the effectiveness of pollution abatement activities (point and nonpoint source controls). 

· Fecal coliform bacteria monitoring during dry weather conditions should be conducted to identify if the elevated levels still exist and locate the source(s).   

· Continue to monitor nutrient concentrations in this segment of the Nashua River and evaluate NPDES facility compliance with their effluent TP limits (1.0 mg/L).  Evaluate the results of the water quality models and reports being developed for the Nashua River Basin TMDL.  Utilize these tools to evaluate present and/or future conditions under different scenarios, the need for additional monitoring (e.g., nutrient, suspended solids) and subsequent control strategies (point source and/or non-point source) (Hartman 2000).

· Work with the NRWA and the Nashua River Pepperell Stream Team to implement their Future Actions and short and long-term project/action plans.  (NRWA 1997 and Nashua River Pepperell Stream Team 1997).

Nissitissit River (segment MA81-21)

Location: New Hampshire state line to confluence with Nashua River, Pepperell.

Segment Length: 4.5 miles.

Classification: Class B, Cold Water Fishery, ORW.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
66%

Agriculture
15%

Residential
12%

A shoreline survey of the Nissitissit River from the New Hampshire line to its confluence with the Nashua River was conducted by the Squan-A-Tissit Chapter, Trout Unlimited in June 1995 (Trout Unlimited 1995).  Based on their observations, overall appearance of the Nissitissit River was excellent.  The vast majority of the riverbank was either forested (tall trees) or vegetated (various shrubs or wetlands underbrush).  Bottom characteristics consisted primarily of cobbles, sand, and gravel in association with deep pools, riffles, and long shallow flats.  Many species of aquatic and wildlife were observed. There were a few minor problems such as bank erosion at section 1 (New Hampshire line to Sucker Brook) and section 3 (Gilman’s Pool to Prescott St. Bridge) and a trash problem at section 5 (Route 111 to Mill Street).

Use Assessment 
Aquatic Life

Biology  

In 1998, two benthic macroinvertebrate surveys were conducted by DWM on this segment: NT67 downstream from Prescott Street, Pepperell and NT68 downstream from Mill Street, Pepperell (Appendix C).  The upstream data (NT67) were found to be 95% comparable to the regional reference station (SL00) which is located on the Stillwater River (sampled upstream from Crowley Rod, West Boylston). This degree of comparability indicates no impairment.  Some Spirogyra was present, as well as some rooted emergent macrophytes, although the sampling reach did not support a distinctive periphyton community (Appendix D).   

The benthic macroinvertebrate data at the downstream station (NN68) were found to be 71% comparable to the regional reference station (SL00) which is located on the Stillwater River (sampled upstream from Crowley Rod, West Boylston).  This degree of comparability indicates slight impairment. Green filamentous algae, Rhizoclonium sp. and Spiroyra sp. predominated the algal community in this reach of the Nissitissit River (Appendix D).

Chemistry – water

Dissolved oxygen, temperature, pH, turbidity, suspended solids, ammonia-nitrogen, and phosphorus were measured by DWM once per month at one station (NT68 – downstream of Mill Street in Pepperell) on six occasions between May and October 1998 (Appendix B, Table B5).  NRWA collected water quality data from one site on the Nissitissit River (Route 111 Bridge, Pepperell) on seven occasions between June and October 1996 (NRWA 1997).

DO 

DO was not less than 8.9 mg/L nor 91% saturation, although these data do not represent worse case (pre-dawn) conditions. 

Temperature 

The DWM maximum temperature was 22.8ºC with only one reading above the SWQS for a cold water fishery. NRWA’s temperature data were generally within the same range although three of seven measurements were above 20ºC.

pH 

pH ranged between 6.3 and 7.1 SU.

Turbidity  

The maximum turbidity measurement (laboratory) was 1.3 NTU.

Suspended Solids  

The maximum concentration was 2.7 mg/L.

Ammonia-Nitrogen

All values were BDL.

Phosphorus

The highest concentration was 0.02mg/L.

Because no impairment was detected in the benthic macroinvertebrate community at the upstream station, the Aquatic Life Use is assessed as support from the headwaters (the MA/NH state line) to the impoundment of the Nissitissit River just upstream of Route 111.  Downstream from this impoundment, the benthic macroinvertebrate community was slightly impaired.  The Aquatic Life Use is therefore assessed as partial support from the impoundment to the confluence with the Nashua River (lower 1.2 miles).

Primary Contact and Secondary Contact

Fecal coliform bacteria samples were collected by DWM at the same station and dates as described above (Chemistry-water section).  The counts ranged between 49 and 2,000 cfu/100mL (Appendix B, Table B7).  With the exception of one high value, no fecal coliform bacteria counts were above 100 cfu/100mL.  NRWA collected fecal coliform bacteria samples at the same station and dates as described above (Chemistry-water section).  None of their fecal coliform counts exceeded 400 cfu/100mL (NRWA 1997).

Based on the low fecal coliform bacteria counts the Primary and Secondary Contact Recreational uses are assessed as support.  

Aesthetics

No objectionable conditions were noted by DWM habitat assessment surveys.  Observations of field personnel and the Squan-A-Tissit Chapter of Trout Unlimited indicate the Nissitissit River is generally aesthetically pleasing (Trout Unlimited 1995). 

The Aesthetics Use in this segment of the Nissitissit River is assessed as support based on the field observations.

Nissitissit River (MA81-21) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
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SUPPORT upper 3.3 miles

PARTIAL SUPPORT lower 1.2 miles
unknown

unknown


Fish  Consumption
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RECOMMENDATIONS - Nissitissit River (MA81-21)

· Identify WMA withdrawals in the Nissitissit River subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

· Identify causes of stream bank erosion identified by the stream team.

Sucker Brook (segment MA81-23)

Location: Outlet Coon Tree Pond, Pepperell to confluence with Nissitissit River, Pepperell. 

Segment Length: 4.2 miles.

Classification: Class B, ORW.

Land-use estimates for the subwatershed (map inset, gray shaded area):

Forest
53%

Residential
21%

Agriculture
16%

Use Assessment

No sampling has been conducted and no current data/information was available, therefore all uses for Sucker Brook (Segment MA81-23) are currently not assessed.

Sucker Brook (Segment MA81-23) Use Summary Table

Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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Recommendations - Sucker Brook (Segment MA81-23)

Identify WMA withdrawals in the Sucker Brook subwatershed.   Evaluate compliance with registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat.

NASHUA RIVER BASIN – LAKEs 

A total of 158 (10,629.8 acres) lakes, ponds or impoundments (the term "lakes" will hereafter be used to include all) have been identified and assigned Pond and Lake Information System (PALIS) code numbers in the Nashua River Basin (Ackerman 1989 and MA DEP 2000d).  Seventy-three of these lakes, provided in Table 9, have been assessed with a total surface area of 9979.1 acres, representing 94% of the acreage. The remaining 85 lakes (650.7acres) in the Nashua River Basin are unassessed. 

Table 9. Nashua River Basin assessed lake segments and their PALIS codes.

LAKE, LOCATION
PALIS #
LAKE, LOCATION
PALIS #

Ashby Reservoir, Ashby
81001
Mirror Lake, Harvard
81085

Asnebumskit Pond, Paxton
81002
Morse Reservoir, Leominster
81086

Bare Hill Pond, Harvard 
81007
Muschopauge Pond, Rutland
81089

Barrett Pond (Chestnut Street Pond), Leominster
81162
Notown Reservoir, Leominster
81092

Bartlett Pond, Leominster
81009
Paradise Pond, Princeton
81097

Bixby Reservoir, Townsend
81010
Partridge Pond (Ellis Pond, Smith Pond), Westminster
81098

Chaffin Pond, Holden
81017
Pepperell Pond, Pepperell/Groton
81167

Coachlace Pond (Big Pond), Clinton
81019
Pierce Pond, Leominster
81101

Coon Tree Pond, Pepperell
81168
Pine Hill Reservoir, Holden/Paxton/Rutland
81102

Crocker Pond, Westminster
81025
Plow Shop Pond, Ayer
81103

Dawson Pond, Holden
81028
Quinapoxet Reservoir, Holden/Princeton
81108

Eagle Lake, Holden
81034
Robbins Pond, Harvard
81111

East Washacum Pond, Sterling
81035
Rockwell Pond, Leominster
81112

Fall Brook Reservoir, Leominster 
81038
Round Meadow Pond, Westminster
81114

Fitchburg Reservoir, Ashby
81043
Sandy Pond, Ayer
81117

Flannagan Pond, Ayer
81044
Sawmill Pond, Westminster/Fitchburg
81118

Fort Pond, Lancaster
81046
Scott Reservoir, Fitchburg
81119

Grove Pond, Ayer
81053
Snows Millpond, Fitchburg/Westminster
81127

Harbor Pond, Townsend
81054
South Meadow Pond (East Basin), Clinton
81129

Haynes Reservoir, Leominster
81055
South Meadow Pond (West Basin), Clinton/Lancaster
81165

Heald Pond, Pepperell
81056
Spectacle Pond (Big Spectacle Pond), Lancaster
81132

Hickory Hills Lake (Dickinson Reservoir), Lunenburg
81031
Streeter Pond, Paxton
81136

Hy-Crest Pond, Sterling
81060
Stuart Pond, Sterling
81137

Kendall Reservoir, Holden
81062
Stump Pond, Holden
81171

Lake Samoset, Leominster
81116
The Quag, Sterling
81170

Lake Shirley, Lunenburg
81122
Unionville Pond, Holden
81143

Lake Wampanoag, Ashburnham/Gardner
81151
Upper Crow Hill Pond, Westminster
81169

Lake Whalom, Lunenburg
81154
Vinton Pond, Townsend
81145

Lancaster Millpond, Clinton
81065
Wachusett Lake, Westminster/Princeton
81146

Lincoln Pond, Ashburnham
81070
Wachusett Reservoir, West Boylston/Boylston/Clinton
81147

Long Pond, Ayer
81073
West Wauschaum Pond, Sterling
81153

Lovell Reservoir, Fitchburg
81074
White Pond, Lancaster/Leominster
81155

Lower Crow Hill Pond, Princeton
81026
Whitmanville Reservoir, Ashburnham/Westminster
81109

Maple Spring Pond Holden
81077
Winnekeag Lake (Rices Reservoir), Ashburnham
81157

Massapoag Pond, Lunenburg
81080
Wright Pond [west basin], Ashby
81159

Meetinghouse Pond, Westminster
81083
Wyman Pond (Grassy Pond), Westminster
81161

Mirror Lake, Fitchburg
81084



Thirty-six of the 73 lakes assessed are less than 50 acres in total surface area.  Designated water supplies (i.e., Class A) accounted for 67% (or 6,670 acres) of the assessed acreage.  Seventy-one lakes in the Nashua River Basin were surveyed in 1998 by DWM (Appendix B, Table B10).  The lakes assessed in the Nashua River Basin are located wholly or partly within 21 different communities and are fairly evenly distributed among them with the exception of three towns, Westminster, Leominster and Holden, in each of which nine lakes were surveyed (Figure 12).   Wachusett Reservoir, a 3,952 acre public water supply, accounts for 39% of the lake acreage assessed in this report.

Figure 12.  Location of lakes assessed in the Nashua River Basin, identified by PALIS code.

USE ASSESSMENT

AQUATIC LIFE

Of the 71 lakes surveyed, 19 (27%) had a confirmed non-native aquatic macrophyte observed (Appendix B, Table B10).  In the case of wetland species, 23 or 32% of lakes surveyed had non-natives associated with them.  A list of the two non-native wetland species and the five non-native aquatic species observed in Nashua River Basin lakes, follows:

Non-native Wetland Plants
Non-native Aquatic Plants

Lythrum Salicaria - Purple loosestrife
Myriophyllum spicatum - Eurasian water milfoil

Phragmites australis - Reed grass
Myriophyllum heterophyllum – Variable milfoil


Potamogeton crispus - Curly leaf pondweed


Cabomba caroliniana – Fanwort


Trapa natans – Water chestnut

Non-native plant species represent a special cause of impairment that is not always directly related to the eutrophication process.  Since these species are introduced from other parts of the country or world they are generally free from the natural control mechanisms (e.g., insects or diseases) that keep most native plant populations in check.  Without controls, the populations of many non-native species can grow rapidly to out-compete native plant species.  This growth habit is termed invasive.  It throws the biological community out of balance and can impair uses such as swimming (Primary Contact) and boating (Secondary Contact).  In Massachusetts, DWM is tracking the distribution of about a dozen of these non-native aquatic and wetland plant species and the impairment they are causing.

The distribution of these species is frequent to widespread, often in headwater areas, and since these species have good potential for spreading, it is likely that they have established themselves in unsurveyed lakes and segments of Nashua River Basin. Table 10 indicates where non-native aquatic species have been observed (in bold) and the likely, or potential, avenues of downstream spreading.  In the case of T. natans, NRWA staff and volunteers hand-pulled this invasive species from the mid-section of Pepperell Pond in 1998 and 2000 (NRWA 5 December 2000).  T. natans had also been previously identified in Bare Hill Pond by the Bare Hill Pond Lake Association (McVoy 2000).

Lakes exhibiting impairment of the Aquatic Life Use because of the presence of non-native macrophyte(s) were assessed as either partial or non-support depending on degree of biocommunity modification (Table 11).  However, if no non-native macrophytes were present, a lake, or part of its area, was listed as “not assessed” because no dissolved oxygen data were available.

Table 10.  Non-native aquatic plant species locations (in bold) in the Nashua River Basin and their possible paths of downstream spreading (Appendix B, Table B10).

Trapa natans (Water chestnut)

Bare Hill Pond (Harvard) ( Bowers Brook through unnamed impoundment and Old Millpond (Harvard) ( Cold Spring Brook ( unnamed tributary (including unnamed impoundment) ( Grove Pond (Ayer) ( Plow Shop Pond (Ayer) ( Nonacoicus Brook ( Nashua River (Ayer/Shirley) ( Pepperell Pond (impoundment of Nashua River, Groton/Pepperell)

Cabomba caroliniana (Fanwort)

Dawson Pond (Holden) ( potential subsurface connection, no surface connection apparent on quad ( Chaffin Pond (Holden) ( unnamed tributary ( Chaffin Brook ( Unionville Pond (Holden) ( unnamed tributary ( Quinapoxet River ( Wachusett Reservoir (West Boylston/Boylston/Clinton) ( unnamed tributary ( Lancaster Millpond (Clinton) ( Nashua River (Clinton) ( Pepperell Pond (impoundment of Nashua River, Groton/Pepperell)  

Lake Shirley (Lunenburg) ( Catacoonamug Brook through Phoenix Pond (Shirley) ( Nashua River (Shirley/Harvard) ( Pepperell Pond (impoundment of Nashua River, Groton/Pepperell)

Flannagan Pond (Ayer) ( unnamed tributary (including several unnamed impoundments) ( Grove Pond (Ayer) ( Plow Shop Pond (Ayer)( Nonacoicus Brook ( Nashua River (Ayer/Shirley) ( Pepperell Pond (impoundment of Nashua River, Groton/Pepperell)

Table 10 (continued).  Non-native aquatic plant species locations (in bold) in the Nashua River Basin and their possible paths of downstream spreading (Appendix B, Table B10).
Myriophyllum heterophyllum (Variable water milfoil)

Stump Pond (Holden) ( Eagle Lake (Holden) ( Asnebumskit Brook ( Quinapoxet River ( Wachusett Reservoir (West Boylston/Boylston/Clinton) ( unnamed tributary ( Lancaster Millpond (Clinton) ( Nashua River (Clinton)

Dawson Pond (Holden) ( potential subsurface connection, no surface connection apparent on quad ( Chaffin Pond (Holden) ( unnamed tributary ( Chaffin Brook ( Unionville Pond (Holden) ( unnamed tributary ( Quinapoxet River ( Wachusett Reservoir (West Boylston/Boylston/Clinton) ( unnamed tributary ( Lancaster Millpond (Clinton) ( Nashua River (Clinton)

Stuart Pond (Sterling) ( Justice Brook (including unnamed impoundment) ( Stillwater River ( Wachusett Reservoir (West Boylston/Boylston/Clinton) ( unnamed tributary ( Lancaster Millpond (Clinton) ( Nashua River (Clinton)

Wyman Pond (Westminster) ( unnamed tributary ( Sawmill Pond (Fitchburg/Westminster) ( Flag Brook (including several unnamed impoundments) ( North Nashua River (including several unnamed impoundments) ( Nashua River (Lancaster)

White Pond (Leominster/Lancaster) ( unnamed tributary ( North Nashua River ( Nashua River (Lancaster)

Lake Samoset (Leominster)( Fall Brook ( North Nashua River ( Nashua River (Lancaster)

Lake Whalom (Lunenburg/Leominster) ( unnamed tributary (including unnamed impoundment) ( Massapoag Pond (Lunenburg) ( unnamed tributary ( Catacoonamug Brook through several unnamed impoundments, Lake Shirley (Lunenburg) and Phoenix Pond (Shirley) ( Nashua River (Shirley/Harvard)

Bare Hill Pond (Harvard) ( Bowers Brook through unnamed impoundment and Old Millpond (Harvard) ( Cold Spring Brook ( unnamed tributary (including unnamed impoundment) ( Grove Pond (Ayer) ( Plow Shop Pond (Ayer) ( Nonacoicus Brook ( Nashua River (Ayer/Shirley)

Flannagan Pond (Ayer) ( unnamed tributary (including several unnamed impoundments) ( Grove Pond (Ayer) ( Plow Shop Pond (Ayer)( Nonacoicus Brook ( Nashua River (Ayer/Shirley)

Myriophyllum spicatum  (Eurasian water milfoil)

Unionville Pond (Holden) ( unnamed tributary ( Quinapoxet River ( Wachusett Reservoir (West Boylston/Boylston/Clinton) ( unnamed tributary ( Lancaster Millpond (Clinton) ( Nashua River (Clinton)

Lake Whalom (Lunenburg/Leominster) ( unnamed tributary (including unnamed impoundment) ( Massapoag Pond (Lunenburg) ( unnamed tributary ( Catacoonamug Brook through several unnamed impoundments, Lake Shirley (Lunenburg) and Phoenix Pond (Shirley) ( Nashua River (Shirley/Harvard)

Potamogeton crispus (Curly leaf pondweed)

Lake Whalom (Lunenburg/Leominster) ( unnamed tributary (including unnamed impoundment) ( Massapoag Pond (Lunenburg) ( unnamed tributary ( Catacoonamug Brook through several unnamed impoundments, Lake Shirley (Lunenburg) and Phoenix Pond (Shirley) ( Nashua River (Shirley/Harvard) ( Pepperell Pond (impoundment of Nashua River, Groton/Pepperell)

Flannagan Pond (Ayer) ( unnamed tributary (including several unnamed impoundments) ( Grove Pond (Ayer) ( Plow Shop Pond (Ayer)( Nonacoicus Brook ( Nashua River (Ayer/Shirley) ( Pepperell Pond (impoundment of Nashua River, Groton/Pepperell)

Robbins Pond ( Willow Brook ( Nonacoicus Brook ( Nashua River (Ayer/Shirley) ( Pepperell Pond (impoundment of Nashua River, Groton/Pepperell)

Two non-native, wetland plant species were observed in Nashua River Basin lakes (Reed grass and Purple loosestrife).  Reed grass was identified in four lakes and purple loosestrife was identified in 22 lakes.  The locations are identified in Appendix B, Table B10.   

FISH CONSUMPTION

PCBs and pesticides were not detected in the fish tissue samples from either Snows Millpond or Lake Whalom (Appendix B, Table B8).  Mercury concentrations were also below MA DPH action levels therefore no specific advisory has been issued.  However, due to the MA DPH statewide “Interim Freshwater Fish Consumption Advisory” for mercury no freshwaters in Massachusetts support the Fish Consumption Use (MA DPH 1994).   The MA DPH interim advisory states that “pregnant women should be advised of the possible health risk from eating fish from Massachusetts freshwater bodies in order to prevent exposure of developing fetuses to mercury”.  This precautionary measure was aimed at pregnant women only; the general public was not considered to be at risk from fish consumption.  MA DPH’s interim advisory does not include fish stocked by the state Division of Fisheries and Wildlife or farm-raised fish sold commercially.
A study of Fish Mercury Concentrations in Northeastern Massachusetts Lakes was performed by the DEP ORS in 1999. The purpose of this study was to examine possible spatial patterns in the occurrence of higher fish mercury concentrations and to compare the fish contamination situation in this localized geographical region to state-wide and regional data (MA DEP 2000b). Three lakes in the Nashua River Basin were selected for inclusion in the study of Fish Mercury Concentrations in Northeastern Massachusetts Lakes: Fort Pond (Lancaster), Hickory Hills Lake (also known as Dickinson Reservoir, Lunenburg), and Bare Hill Pond (Harvard).  The primary fish species analyzed were largemouth bass (Micropterus salmoides), yellow perch (Perca flavescens), brown bullhead (Ameiurus nebulosus) and chain pickerel (Esox niger).   Based on the data generated by this study relating to health concerns associated with the exposure to mercury, MA DPH issued the following advisories:

Bare Hill Pond - Harvard

· Children under 12, pregnant women and nursing mothers should refrain from consuming any largemouth bass from this water body in order to prevent exposure of developing fetuses and young children to mercury.”

· “The general public should refrain from consumption of largemouth bass from this water body”.

Hickory Hills Lake - Lunenburg

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

· “The general public should limit consumption of all fish from this water body to two meals per month”.

Prior to 1999, MA DPH had issued advisories on the following five lakes because of health concerns associated with the exposure to mercury, Wachusett Reservoir (Boylston/West Boylston/Clinton/Sterling), Mirror Lake (Harvard), and Pepperell Pond (Pepperell).  Plow Shop and Grove ponds (both in Ayer) also have fish consumption advisories because of mercury issued by the Town of Ayer and the US Army, respectively (MA DPH 1999).

[NOTE: The fish consumption advisory list contains the status of each water body for which an advisory has been issued. If a water body is not on the list, it may be because either an advisory was not warranted or the water body has not been sampled.] MA DPH’s most current Fish Consumption Advisory list is available online at http://www.state.ma.us/dph/beha/fishlist.htm
In May 1986, DEP’s Division of Water Pollution Control and the Division of Fisheries and Wildlife sampled fish from South Meadow Pond in Clinton (Maietta 1986). The data were forwarded to MA DPH.  No fish consumption advisory was issued. 

PRIMARY AND SECONDARY CONTACT RECREATION AND AESTHETICS

Because the synoptic surveys focus on just three criteria (macrophyte cover, transparency, and biocommunity modifications) only a few uses could be assessed fully.  Since macrophyte cover was the only criterion used to assess the Secondary Contact Recreation, this use category was assessed at each lake surveyed (Table 11).  Lakes exhibiting impairment of the Primary Contact Recreation Use (swimming) because of macrophyte cover and/or transparency were noted as being either partial or non-support.  It should be mentioned, however, that no fecal coliform bacteria data were made available to evaluate the status of either the Primary or Secondary Contact Recreational Uses.  Therefore, if a lake met the macrophyte cover, transparency, and biocommunity modification criteria, it (or part of its area) was not assessed. 

The same criteria used to assess the recreational uses were also used to assess the Aesthetic Use.   This use, therefore, was generally assessed at the same level of impairment as the more severely impaired recreational use (Primary or Secondary Contact Recreation).  

Table 11.  Summary of Nashua River Basin Lake Assessments (Bold indicates 1998 303(d) listed lakes).

LAKE, LOCATION
PALIS #
SIZE Acres
TROPHIC STATE
USE ASSESSMENT

Acres
IMPAIRMENT CAUSE(S)

Ashby Reservoir1, Ashby
81001
86
U
2( Contact- S(86)

Aesthetics- S(86)


Asnebumskit Pond1, Paxton
81002
34
u
2( Contact- S(34)

Aesthetics- S(34)


Bare Hill Pond, Harvard 
81007
321
u
ALUS- P(321)

Fish consumption- N(321)

1( Contact- N(20); U(301)

2(Contact- S(301); N(20)

Aesthetics- S(301); N(20) 
Noxious plants

Non-native plants (Mh, Tn)

Metals (Hg)

Barrett Pond (Chestnut Street Pond), Leominster
81162
8
U
Not Assessed


Bartlett Pond1, Leominster
81009
24
e
1( Contact- N(10); U(14) 

2( Contact- S(14); N(10)

Aesthetics- S(14); N(10)
Noxious plants

Bixby Reservoir, Townsend
81010
21
e
1( Contact- N(21)

2( Contact- N(21)

Aesthetics- N(21)
Noxious plants

Chaffin Pond1, Holden
81017
102
H
ALUS- P(102)

1( Contact- N(102)

2( Contact- N(102)

Aesthetics- N(102)
Noxious plants

Non-native plants (Cc)

Coachlace Pond (Big Pond), Clinton
81019
31
u
2( Contact- S(31)

Aesthetics- S(31)


Coon Tree Pond, Pepperell
81168
29
E
1( Contact – N(16); U (13)

2( Contact- S(13); N(16)

Aesthetics- S (13); N(16)
Noxious plants

Crocker Pond, Westminster
81025
96
u
2( Contact- S(96)

Aesthetics- S(96)


Dawson Pond1, Holden
81028
22
e
ALUS- P(22)

1( Contact- N(5); U(17)

2( Contact- S(17); N(5)

Aesthetics- S(17); N(5)
Noxious plants

Non-native plants (Cc, Mh)

Eagle Lake1, Holden
81034
84
e
ALUS- P(84)

1( Contact- N(32); U(52)

2( Contact- S(52); N(32)

Aesthetics- S(52); N(32)
Noxious plants

Non-native plants (Mh)

1  indicates Class A Public Water Supply waterbody or tributary thereto (all others are Class B)

INFORMATION CODES: 

PALIS # - Pond and Lake Identification System code number (Ackerman 1989 and MA DEP 2000d)

Trophic State – E = Eutrophic, H = Hypereutrophic, U = Undetermined, N/A = Not Assessed. 

Use Attainment Assessment – S = Full Support, P = Partial support, N = Non-support, NA = Not attainable, U = Undetermined/Not Assessed.  Non-native Plants - Cc = Carbomba caroliniana,  Mh = Myriophyllum heterophyllum,  Ms = M. spicatum, 

Pc = Potamogeton crispus, Tn = Trapa natans.

Table 11.  (Continued) Summary of Nashua River Basin Lake Assessments (Bold indicates 1998 303(d) listed lakes).

East Washacum Pond1, Sterling
81035
188
u
2( Contact- S(188)

Aesthetics- S(188)


Fall Brook Reservoir1, Leominster 
81038
88
u
2( Contact- S(88)

Aesthetics- S(88)


Fitchburg Reservoir1, Ashby
81043
150
u
2( Contact- S(150)

Aesthetics- S(150)


Flannagan Pond, Ayer
81044
87
e
ALUS- P(87)

1( Contact- N(50); U(37)

2( Contact- S(37); N(50)

Aesthetics- S(37); N(50)
Noxious plants

Non-native plants (Cc, Mh, Pc)

Fort Pond, Lancaster
81046
78
u
2( Contact- S(78)

Aesthetics- S(78)


Grove Pond, Ayer
81053
67
e
ALUS- P(67)

Fish consumption- N(67)

1( Contact- N(67)

2(Contact-  N(67)

Aesthetics-  N(67)
Noxious plants

Non-native plants (Mh, Cc, Pc)

Metals (Hg)

Harbor Pond, Townsend
81054
46
u
1( Contact- N(14); U(32)

2( Contact- S(32); N(14)

Aesthetics- S(32); N(14)
Noxious plants

Haynes Reservoir1, Leominster
81055
54
U
 2( Contact- S(54)

Aesthetics- S(54)


Heald Pond, Pepperell
81056
28
e
1( Contact- N(9); U(19)

2( Contact- S(19); N(9)

Aesthetics- S(19); N(9)
Noxious plants

Hickory Hills Lake (Dickinson Reservoir), Lunenburg
81031
314
u
Fish consumption- N(314)

 2( Contact- S(314)

Aesthetics- S(314)
Metals (Hg)



Hy-Crest Pond1, Sterling
81060
104
u
2( Contact- S(104)

Aesthetics- S(104)


Kendall Reservoir1, Holden
81062
164
u
2( Contact- S(164)

Aesthetics- S(164)


Lake Samoset, Leominster
81116
44
u
ALUS- P(44)

2( Contact-  S(44) 

Aesthetics-  S(44)
Non-native plants (Mh)

Lake Shirley, Lunenburg
81122
354
e
ALUS- P(354)

1( Contact- P(339); N(15)

2( Contact-  P(339); N(15) 

Aesthetics-  P(339); N(15)
Noxious plants

Non-native plants (Cc)

Turbidity

Lake Wampanoag, Ashburnham/Gardner
81151
224
u
2( Contact-  S(224)  

Aesthetics-  S(224)


Lake Whalom, Lunenburg
81154
96
u
ALUS P(96)

2( Contact-  S(96)  

Aesthetics-  S(96)
Non-native plants (Ms, Mh, Pc)

Lancaster Millpond, Clinton
81065
18
u
2( Contact- S(18)

Aesthetics- S(18)


Lincoln Pond, Ashburnham
81070
31
u
2( Contact- S(31)

Aesthetics- S(31)


1  indicates Class A Public Water Supply waterbody or tributary thereto (all others are Class B)

INFORMATION CODES: 

PALIS # - Pond and Lake Identification System code number (Ackerman 1989 and MA DEP 2000d)

Trophic State – E = Eutrophic, H = Hypereutrophic, U = Undetermined, N/A = Not Assessed. 

Use Attainment Assessment – S = Full Support, P = Partial support, N = Non-support, NA = Not attainable, U = Undetermined/Not Assessed.  Non-native Plants - Cc = Carbomba caroliniana,  Mh = Myriophyllum heterophyllum,  Ms = M. spicatum, 

Pc = Potamogeton crispus, Tn = Trapa natans.

Table 11.  (Continued) Summary of Nashua River Basin Lake Assessments (Bold indicates 1998 303(d) listed lakes).

Long Pond, Ayer
81073
59.3
u
ALUS- U(46.3); NA(13)

Fish consumption- U(46.3) NA(13)

1( Contact- N(17); U(29.3); NA(13)

2(Contact-  S(29.3); N(17); NA(13)

Aesthetics-  S(29.3); N(17); NA(13)
Noxious plants

Lovell Reservoir1, Fitchburg
81074
34
u
2( Contact- S(34)

Aesthetics- S(34)


Lower Crow Hill Pond, Princeton
81026
14
u
2( Contact- S(14)

Aesthetics- S(14)


Maple Spring Pond1 Holden
81077
38
e
2( Contact- S(38)

Aesthetics- S(38)


Massapoag Pond, Lunenburg
81080
64
u
2( Contact- S(64)

Aesthetics- S(64)


Meetinghouse Pond1, Westminster
81083
155
u
2( Contact- S(155)

Aesthetics- S(155)


Mirror Lake, Fitchburg
81084
6.7
U
Not Assessed


Mirror Lake, Harvard
81085
29
u
Fish consumption- N(29)

2( Contact- S(29)

Aesthetics- S(29)
Metals (Hg)

Morse Reservoir1, Leominster
81086
13
u
2( Contact- S(13)

Aesthetics- S(13)


Muschopauge Pond1, Rutland
81089
64
u
2( Contact- S(64)

Aesthetics- S(64)


Notown Reservoir1, Leominster
81092
237
u
2( Contact- S(237)

Aesthetics- S(237)


Paradise Pond1, Princeton
81097
61
u
1( Contact- N(14); U(47)

2( Contact- S(42); N(14); U(5)

Aesthetics- S(42); N(14); U(5)


Partridge Pond (Ellis Pond, Smith Pond), Westminster
81098
24.7
e
1( Contact- P(16.7); N(8)

2( Contact- P(16.7); N(8)

Aesthetics- P(16.7); N(8)
Noxious plants

Turbidity

Pepperell Pond, Pepperell/Groton
81167
296
H
ALUS- P(296)

Fish consumption- N(296)

1( Contact- N(296)

2( Contact-  N(296)

Aesthetics-  N(296)
Non-native plants (Cc, Pc, Tn) Noxious plants

Turbidity

Metals (Hg)

Nutrients

Pierce Pond, Leominster
81101
25
u
1( Contact- N(4); U(21)

2( Contact-  S(21); N(4) 

Aesthetics-  S(21); N(4)
Noxious plants

Pine Hill Reservoir1, Holden/Paxton/Rutland
81102
345
u
2( Contact-  S(345) 

Aesthetics-  S(345) 


Plow Shop Pond, Ayer
81103
29
e
ALUS- P(29)

Fish consumption- N(29)

1( Contact- N(22); U(7)

2( Contact-  S(7); N(22) 

Aesthetics-  S(7); N(22)
Noxious plants

Non-native plants (Cc)

Metals (Hg)

1  indicates Class A Public Water Supply waterbody or tributary thereto (all others are Class B)

INFORMATION CODES: 

PALIS # - Pond and Lake Identification System code number (Ackerman 1989 and MA DEP 2000d)

Trophic State – E = Eutrophic, H = Hypereutrophic, U = Undetermined, N/A = Not Assessed. 

Use Attainment Assessment – S = Full Support, P = Partial support, N = Non-support, NA = Not attainable, U = Undetermined/Not Assessed.  Non-native Plants - Cc = Carbomba caroliniana,  Mh = Myriophyllum heterophyllum,  Ms = M. spicatum, 

Pc = Potamogeton crispus, Tn = Trapa natans.

Table 11.  (Continued) Summary of Nashua River Basin Lake Assessments (Bold indicates 1998 303(d) listed lakes).

Quinapoxet Reservoir1, Holden/Princeton
81108
261
U
2( Contact-  S(261) 

Aesthetics-  S(261)


Robbins Pond, Harvard
81111
15
e
ALUS- P(15)

1( Contact- N(6); U(9)

2( Contact-  S(9); N(6) 

Aesthetics-  S(9); N(6)
Noxious plants

Non-native plants (Pc)

Rockwell Pond, Leominster
81112
10
e
2( Contact-  S(10) 

Aesthetics-  S(10)


Round Meadow Pond, Westminster
81114
54
e
1( Contact- N(12); U(42)

2( Contact-  S(42); N(12) 

Aesthetics-  S(42); N(12)
Noxious plants

Sandy Pond, Ayer
81117
69
u
2( Contact-  S(69) 

Aesthetics-  S(69)


Sawmill Pond, Westminster/Fitchburg
81118
59.3
e
ALUS- P(59.3)

1( Contact- N(59.3)

2( Contact-  N(59.3) 

Aesthetics-  N(59.3)
Noxious plants

Non-native plants (Mh)

Scott Reservoir1, Fitchburg
81119
35
u
2( Contact-  S(35) 

Aesthetics-  S(35)


Snows Millpond, Fitchburg/Westminster
81127
32.1
e
1( Contact- N(7); U(25.1)

2( Contact-  S(25.1); N(7) 

Aesthetics-  S(25.1); N(7)
Noxious plants

South Meadow Pond (East Basin), Clinton
81129
37
e
1( Contact- P(37)  

2( Contact-  P(37)   

Aesthetics-  P(37) 
Turbidity

South Meadow Pond (West Basin), Clinton/Lancaster
81165
34
e
1( Contact- P(26); N(8)

2( Contact-  P(26); N(8) 

Aesthetics-  P(26); N(8)
Noxious plants

Turbidity

Spectacle Pond (Big Spectacle Pond), Lancaster
81132
58
u
2( Contact-  S(58)  

Aesthetics-  S(58)


Streeter Pond1, Paxton
81136
18
e
1( Contact- N(18) 

2( Contact-  N(18) 

Aesthetics-  N(18)
Noxious plants

Stuart Pond1, Sterling
81137
39
e
ALUS- P(39)

1( Contact- N(39) 

2( Contact-  N(39)  

Aesthetics-  N(39) 
Noxious plants

Non-native plants (Mh)

Stump Pond1, Holden
81171
27
E
ALUS- P(27)

1( Contact-  N(27)

2( Contact-   N(27) 

Aesthetics-  N(27)
Noxious plants

Non-native plants (Mh)

The Quag1, Sterling
81170
32
e
1( Contact- N(25); U(7)

2( Contact-  S(7); N(25) 

Aesthetics-  S(7); N(25)
Noxious plants

Unionville Pond1, Holden
81143
19
e
ALUS- P(19)

1( Contact- N(7); U(12)

2( Contact-  S(12); N(7) 

Aesthetics-  S(12); N(7)
Noxious plants

Non-native plants (Ms)

1  indicates Class A Public Water Supply waterbody or tributary thereto (all others are Class B)

INFORMATION CODES: 

PALIS # - Pond and Lake Identification System code number (Ackerman 1989 and MA DEP 2000d)

Trophic State – E = Eutrophic, H = Hypereutrophic, U = Undetermined, N/A = Not Assessed. 

Use Attainment Assessment – S = Full Support, P = Partial support, N = Non-support, NA = Not attainable, U = Undetermined/Not Assessed.  Non-native Plants - Cc = Carbomba caroliniana,  Mh = Myriophyllum heterophyllum,  Ms = M. spicatum, 

Pc = Potamogeton crispus, Tn = Trapa natans.

Table 11.  (Continued) Summary of Nashua River Basin Lake Assessments (Bold indicates 1998 303(d) listed lakes).

Upper Crow Hill Pond, Westminster
81169
5
e
1( Contact- N(2); U(3)

2( Contact- S(3); N(2)

Aesthetics- S(3); N(2)
Noxious plants

Vinton Pond, Townsend
81145
16
u
2( Contact-  S(16)  

Aesthetics-  S(16)


Wachusett Lake1, Westminster/Princeton
81146
129
u
2( Contact-  S(129)  

Aesthetics-  S(129)


Wachusett Reservoir1, West Boylston/Boylston/ Sterling/Clinton
81147
3952
u
ALUS- P(3952)

Fish consumption- N(3952)

2(Contact-  S(3952) 

Aesthetics-  S(3952)
Non-native plants (Mh)

Metals (Hg)

 

West Wauschaum Pond1, Sterling
81153
111
u
2( Contact-  S(111)  

Aesthetics-  S(111)


White Pond, Lancaster/Leominster
81155
47.7
e
ALUS- P(47.7)

1( Contact-  N(35); U(12.7)

2( Contact-  S(12.7); N(35) 

Aesthetics-  S(12.7); N(35)
Noxious plants

Non-native plants (Mh)

Whitmanville Reservoir, Ashburnham/Westminster
81109
107
u
2( Contact-  S(107)  

Aesthetics-  S(107)


Winnekeag Lake (Rices Reservoir), Ashburnham
81157
118
u
2( Contact-  S(118)  

Aesthetics-  S(118)


Wright Pond [west basin], Ashby
81159
21
U
1( Contact-  N(12.0); U(9)

2( Contact-  S(9): N(12) 

Aesthetics-  S(9); N(12)
Noxious plants

Wyman Pond (Grassy Pond), Westminster
81161
200
e
ALUS- P(200)

1( Contact-  N(20); U(180)

2( Contact-  S(180); N(20) 

Aesthetics-  S(180): N(20)
Noxious plants

Non-native plants (Mh)

1  indicates Class A Public Water Supply waterbody or tributary thereto (all others are Class B)

INFORMATION CODES: 

PALIS # - Pond and Lake Identification System code number (Ackerman 1989 and MA DEP 2000d)

Trophic State – E = Eutrophic, H = Hypereutrophic, U = Undetermined, N/A = Not Assessed. 

Use Attainment Assessment – S = Full Support, P = Partial support, N = Non-support, NA = Not attainable, U = Undetermined/Not Assessed.  Non-native Plants - Cc = Carbomba caroliniana,  Mh = Myriophyllum heterophyllum,  Ms = M. spicatum, 

Pc = Potamogeton crispus, Tn = Trapa natans.

SUMMARY

Due to the focus of the surveys conducted, the major cause of impairment was aquatic plants (noxious/nuisance or non-native).  Turbidity was also noted occasionally as a cause (Table 11).  These causes may reflect symptoms of lake succession, a process of enrichment that can be accelerated from excessive plant nutrients and sediments being introduced to the lakes from cultural activities.  This phenomenon is also reflected in the distribution of lake trophic conditions, where reported, which is skewed toward the more eutrophic categories.   Additional causes of impairment include mercury (Hg) associated with the MA DPH fish consumption advisories and in one lake nutrients.  
The sources of impairment are largely unknown, at least based on direct knowledge.  However, it can be surmised that nutrients delivered from storm water runoff, failing substandard sewage disposal systems, and other non-point sources are likely to cause the increased algal or macrophyte productivity that has resulted in impairments.

With the above qualifications for the individual use assessments of lakes in the Nashua River Basin, approximately 65% of the assessed surface acreage of lakes is impaired.  Two lakes were not assessed: Barrett Pond (Chestnut Street Pond), Leominster which is on the 1998 303(d) list and Mirror Lake, Fitchburg (Table 11).

RECOMMENDATIONS – LAKES

· Work with NRWA to continue to monitor, conduct and support the T. natans removal activities in Pepperell Pond.   Support NRWA’s goal of raising public awareness of this non-native aquatic plant and its invasive growth habits. 
· Quick action is advisable to manage non-native aquatic or wetland plant species that were isolated to one or a few location(s) in order to alleviate the need for costly and potentially fruitless efforts to do so in the future.  Two courses of action should be pursued concurrently.  More extensive surveys need to be conducted, particularly downstream from these recorded locations, to determine the extent of the infestation.  And, "spot" treatments should be undertaken to control populations at these sites before they spread further.  These treatments may be in the form of carefully hand pulling individual plants, in small areas, or selective herbicide applications in larger areas.  In either case, the treatments should be undertaken prior to fruit formation and with a minimum of fragmentation of the individual plants.  These cautions will minimize the spreading of the populations. 

· As with the isolated cases, a program to manage the more extensive plant infestations should include additional monitoring efforts to determine the extent of the problem.  Plant control aspects of any plan to manage the non-native aquatic species mentioned above could include several techniques (e.g., bottom barriers, drawdown, herbicides, etc.), each of which has advantages and disadvantages that need to be considered for the specific site.  However, methods that result in fragmentation (such as cutting or raking) should be discouraged if the plants reproduce and spread vegetatively (from cuttings). 

· Another important component of a management plan is prevention of further spreading of these plants.  Once the extent of the problem is determined and control practices are exercised, vigilant monitoring needs to be practiced to guard against infestations occurring in unaffected areas and to ensure that managed areas stay in check.  A key portion of the prevention program should be posting of boat access points with signs to educate and alert lake-users to the problem and responsibility of spreading these species. 
· Diagnostic/feasibility (D/F) studies have been conducted on six lakes in the Nashua River Basin.  These include: Bare Hill Pond (Harvard), Eagle Lake  (Holden), East Washacum Pond (Sterling), Harbor Pond (Townsend), Lake Shirley (Lunenburg) and Wyman Pond (Westminster).  Each of these studies has recommendations to deal with watershed and in-lake issues specific to the waterbody.  Whether or not the recommendations have been implemented is unknown, although they should still be applicable and merit implementation 
· Coordinate with DEM to generate quality assured lakes data and conduct more intensive lake surveys to better determine the lake trophic and use support status and identify causes and sources of impairment.

· Conduct lakes watershed surveys to help identify sources of impairment and to develop lake watershed management plans setting forth recommendations for remedial actions.
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Figure 7.  River Segment Locations in the Nashua River Basin.





Figure 4. Nashua River Basin – Stream Segments








Figure 8. Wachusett Reservoir Subbasin.
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Figure 9. Nashua River “South Branch”  Subbasin.
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Figure 10. North Nashua River Subbasin.
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Figure 11. Mainstem Nashua River Subbasin.
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