French River Watershed - River Segment Assessments
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There are a total of eight rivers in the French River Watershed assessed in this report  (Figure 10).  These include: the French and Little rivers, Town Meadow, Burncoat, Bartons, Wellington and Mill brooks, and an unnamed tributary of Wellington Brook.  While these rivers represent only 46% of the 15 named streams they account for approximately 93% (32.3 of the estimated 34.6) of the named river miles in the basin.  One small, unnamed tributary to Wellington Brook (1.5 miles) is also assessed.  The remaining rivers are small and/or unnamed and are currently unassessed.  

Town Meadow Brook (Segment MA42-01)

Location: Outlet Sargent Pond, Leicester to inlet of Dutton Pond, Leicester.
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Segment Length: 0.5 miles  

Classification:  Class B, Warm Water Fishery

	Forest 
	63%

	Residential
	14%

	Agriculture 
	9%


The drainage area of this segment is approximately 

2.9 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
The use assessment for Sargent Pond (MA42049) is provided in the French River Subbasin – Lake Assessment section of this report.

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no WMA regulated water withdrawals or NPDES regulated surface wastewater discharges in this subwatershed.

It should be noted, however, that Leicester is a NPDES Phase II community.  Leicester must apply for permit coverage for their municipal storm drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

Use Assessment 
Aquatic Life

Habitat and Flow 

With the exception of low flow conditions resulting in less than optimal epifaunal and fish habitat, habitat quality was considered excellent in the reach of Town Meadow Brook (station MB11 located downstream from Ashworth Pond and immediately upstream from the Leicester Water Supply District discharge) observed by DWM during the benthic macroinvertebrate survey in August 1999 (Appendix C).  Streambanks along this reach were stable and the riparian zone was extensive and undisturbed.
Biology  

In August 1999 DWM conducted an RBP III benthic macroinvertebrate survey (station MB11) of Town Meadow Brook downstream from Ashworth Pond and immediately upstream from the Leicester Water Supply District discharge (Appendix C).  The macroinvertebrate assemblage was generally well-balanced and indicated a healthy aquatic community.  This station was used as the upstream reference station in Town Meadow Brook to evaluate potential effects of the Leicester Water Supply District discharge on the brook (downstream from this segment).  Percent algal cover in this closed-canopied sampling reach was approximately 10%.  Microscopic examination showed the blue-green alga, Lyngbya versicolor, to be dominant in the substrate sample (Appendix G).
Toxicity

Ambient

The Leicester Water Supply District collects water from Town Meadow Brook (approximately 1000’ upstream of Dutton Pond) for use as dilution water in their whole effluent toxicity tests.  Between December 1996 and August 2001, survival of Ceriodaphnia dubia exposed (48-hour, 7-day) to the river water was good (> 90% survival) in the 20 tests conducted. 

Chemistry – water

Water from Town Meadow Brook was collected for use as dilution water in the Leicester Water Supply District whole effluent toxicity tests on 20 occasions between December 1996 and August 2001.  Data from these reports (maintained in the TOXTD database) are summarized below.

pH 

Instream pH ranged between 6.0 and 7.2 SU, with 5 of the 20 measurements (25%) <6.5 SU.   
Suspended Solids  

The maximum suspended solids concentration was 19 mg/L. 

Ammonia-Nitrogen

The ammonia-nitrogen concentrations ranged between 0.07 and 0.6 mg/L.  These measurements were below the acute and chronic water quality criteria for ammonia-nitrogen. 

Total Residual Chlorine

The maximum TRC concentration was 0.07 mg/L although all but three of the 20 measurements were below the minimum quantification level of 0.05 mg/L.
Hardness

Hardness measurements of Town Meadow Brook ranged from 11 to 58 mg/L (only three of the 20 measurements were >25 mg/L).

The Aquatic Life Use is assessed as support for this segment of Town Meadow Brook.  The macroinvertebrate assemblage was generally well-balanced and dominated by pollution-sensitive taxa, habitat quality was excellent, and there was no evidence of instream toxicity. The use is identified with an “Alert Status”, however, because of the low flow conditions, which resulted in less than optimal habitat quality.

Aesthetics

No objectionable conditions were noted by DWM biologists at the benthic macroinvertebrate sampling station on this segment of Town Meadow Brook (Appendix C).  The water column was clear and there was no evidence of excessive algal growth or objectionable deposits.

The Aesthetics Use is assessed as support.

Town Meadow Brook (MA42-01) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image1.png]



	SUPPORT*
	
	
	
	

	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
	
[image: image5.wmf]
	SUPPORT
	
	
	
	


* “Alert Status” issues identified, see details in the use assessment section

RECOMMENDATIONS TOWN MEADOW BROOK (MA42-01)
· Monitoring of flow conditions should be conducted to determine if low-flow conditions are persistent or isolated to the near-drought conditions experienced during the summer of 1999. 

· Evaluate the outlet control mechanisms and practices at Sargent Pond.  To the extent possible, minimize impacts on the flow regime and instream habitat quality of Town Meadow Brook.  

Town Meadow Brook (Segment MA42-02)

Location: Outlet of Dutton Pond, Leicester to inlet of Greenville Pond, Leicester.  
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Segment Length: 1.9 miles.  

Classification:  Class B, Warm Water Fishery 

	Forest 
	 61%

	Residential
	16%

	Agriculture 
	9%


The drainage area of this segment is approximately 9.4 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):

The use assessment for Dutton Pond (MA42015) is provided in the French River Subbasin – Lake Assessment section of this report.

WMA water withdrawal Summary:

Based on the available information, there are no WMA regulated water withdrawals in this subwatershed.

NPDES wastewater discharge Summary (APPENDIX D, TABLE D1):

Leicester Water Supply District (MA0101796) is authorized (permit effective September 1996) to discharge from its District Treatment Facility in Leicester MA into an unnamed tributary of Town Meadow Brook (permit states discharge to French River). The permittee is authorized to discharge 0.35 MGD of treated wastewater from outfall 001. The facility’s whole effluent toxicity limits are the lethal concentration to 50% of the test organisms (LC50) ( 100% and Chronic No Observed Effect Concentration (CNOEC) ( 38% with a monitoring frequency of 4X/year for LC50 and 2X/year for CNOEC.  Their TRC limit is ( 0.049 mg/L and their total phosphorus (monthly average) limit is ( 1.0 mg/L.  In 2001, the facility has had problems meeting their copper limit (Ostrosky 2002).  EPA is scheduled to reissue this permit in 2002.   

It should also be noted that Leicester is a NPDES Phase II community.  Leicester must apply for permit coverage for their storm municipal drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

Use Assessment 
Aquatic Life

Habitat and Flow 

Habitat quality in this reach of Town Meadow Brook in the vicinity of Pine Street in Leicester (station MB12) received the lowest score of any of the biomonitoring stations evaluated by DWM during the 1999 French & Quinebaug River Basin Survey (Appendix C).   While low base-flow conditions (channel only half-full) provided limited epifaunal habitat for macroinvertebrates and fish, habitat quality degradation was related to nonpoint source inputs (yard wastes) and other riparian zone disturbances (bank instability and erosion, dumping of trash, scrap metal, etc.) particularly along the eastern bank.  

Biology  

In August 1999 DWM conducted an RBP III benthic macroinvertebrate survey (station MB12) of Town Meadow Brook in the vicinity of Pine Street in Leicester (Appendix C).  Compared to the upstream reference station (station MB11), located upstream of the Leicester Water Supply District discharge, the macroinvertebrate assemblage was found to be “non-impacted” (100% comparable).  It is also noteworthy that two pollution-sensitive Plectopterans (stoneflies), rarely found downstream of sewage treatment plant discharges, were collected.  Percent algal cover in this closed-canopy sampling reach was approximately 1%.  Microscopic examination showed the green algae, Spirogyra spp. and Scenedesmus spp., to be very abundant in the substrate sample (Appendix G).  

Toxicity

Effluent

A total of 10 modified acute and chronic and 10 acute whole effluent toxicity tests were conducted on the Leicester Water Supply District effluent using C. dubia between December 1996 and August 2001 on their treated effluent (Outfall #001) discharge.   Whole effluent LC50’s ranged between 17.7 and  >100% effluent with two of the 20 test results not meeting the LC50 permit limit of > 100% (February and August 2000).  With the exception of one chronic test result that did not exhibit a good dose-response relationship (May 1999 test), the CNOECs all met the permit limit of ( 38% effluent ranging from 50 to 100% effluent.

Based primarily on the RPB III analysis (non-impacted) of the benthic community downstream from the Leicester WWTP discharge in this segment of Town Meadow Brook, the Aquatic Life Use is assessed as support.  It should be noted, however, that instream habitat constraints related to low base-flow conditions were observed.  Acute whole effluent toxicity was also occasionally detected in the Leicester WWTP discharge, which is of concern.  Habitat degradation—most notably NPS inputs and other riparian disruption along the east bank—may also pose a greater threat to biological potential in this segment of Town Meadow Brook than discharge-related water quality effects.   The Aquatic Life Use for this segment of Town Meadow Brook is, therefore, identified with an “Alert Status”.  

Aesthetics

In general, no objectionable conditions were noted by DWM biologists at the benthic macroinvertebrate sampling station on this segment of Town Meadow Brook (Appendix C).  The water column was clear and there was no evidence of excessive algal growth or objectionable deposits.  However, the dumping of scrap metal and other trash on the property of an adjacent residence poses a threat to the aesthetic quality of this segment. 

The Aesthetics Use is assessed as support but is identified with an “Alert Status” because of the dumping of anthropogenic debris adjacent to the brook upstream from Pine Street Bridge in Leicester.

Town Meadow Brook (MA42-02) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image6.png]



	SUPPORT*
	
	
	
	

	Fish  Consumption
	[image: image7.png]



	NOT ASSESSED
	
	
	
	

	Primary  Contact
	[image: image8.png]



	NOT ASSESSED
	
	
	
	

	Secondary  Contact
	[image: image9.png]



	NOT ASSESSED
	
	
	
	

	Aesthetics
	
[image: image10.wmf]
	SUPPORT*
	
	
	
	


* “Alert Status” issues identified, see details in the use assessment section

RECOMMENDATIONS TOWN MEADOW BROOK (MA42-02)
· Monitoring of flow conditions should be conducted to determine if low-flow conditions are persistent, or isolated to near-drought conditions experienced during the summer of 1999.  Evaluate the outlet control mechanisms and practices at Dutton Pond.  To the extent possible, minimize impacts on the flow regime and instream habitat quality of Town Meadow Brook.  

· The dumping of trash/debris adjacent to Town Meadow Brook should be prohibited and the existing debris along the riparian zone should be removed. 

· Establish a Stream Team to obtain additional data and to foster local stewardship.

· Excerpted from the Biological Technical Memorandum (Appendix C): 

· Outreach efforts to educate abutting landowners on how improper yard waste and trash disposal can impact aquatic life as well as the importance of maintaining a riparian buffer zone.

Burncoat Brook (Segment MA42-07)
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Location: Outlet Cedar Meadow Pond to confluence with Town Meadow Brook, Leicester.
Segment Length: 1.2 miles.  

Classification:  Class B.

The drainage area of this segment is approximately 4.5 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
	Forest 
	 61%

	Residential
	12%

	Agriculture 
	11%


The use assessments for Burncoat Pond (MA42007), Cedar Meadow Pond (MA42009), Bouchard Pond (MA42003), and Ballard Hill Pond (MA42069) are provided in the French River Subbasin – Lake Assessment section of this report.

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no WMA regulated water withdrawals or NPDES regulated surface wastewater discharges in this subwatershed.

It should be noted, however, that Leicester is a NPDES Phase II community.  Leicester must apply for permit coverage for their municipal storm drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

Use Assessment SUMMARY:
Too little current data are available to assess the designated uses of Burncoat Brook.  
Burncoat Brook (MA42-07) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed


RECOMMENDATIONS Burncoat Brook (MA42-07)

· Establish a Stream Team to obtain additional data and to foster local stewardship.

Bartons Brook (Segment MA42-08)
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Location: Outlet Stiles Reservoir to Greenville Pond, Leicester.  
Segment Length: 1.2 miles.  

Classification:  Class B.

The drainage area of this segment is approximately 5.1 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):

	Forest 
	 63%

	Residential
	17%

	Agriculture 
	6%


The use assessment for Watson Mill Pond (MA42063), Stiles Reservoir (MA42055) and Greenville Pond-West Basin (MA42022) are provided in the French River Subbasin – Lake Assessment section of this report.

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no WMA regulated water withdrawals or NPDES regulated surface wastewater discharges in this subwatershed.

It should be noted, however, that Leicester is a NPDES Phase II community.  Leicester must apply for permit coverage for their municipal storm drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

Use Assessment 
Too little current data are available to assess the designated uses of Bartons Brook.  
Bartons Brook (MA42-08) Use Summary Table
	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed


RECOMMENDATIONS bartons Brook (MA42-08)

· Establish a Stream Team to obtain additional data and to foster local stewardship.

French River (Segment MA42-03)
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Location: Outlet of Greenville Pond, Leicester to North Oxford Dam immediately upstream of Clara Barton Road, (McIntyre Road extension), Oxford.  
Segment Length: 4.7 miles.  

Classification:  Class B, Warm Water Fishery

	Forest 
	62%

	Residential
	17%

	Agriculture 
	7%


The drainage area of this segment is approximately 

24 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
DFWELE has proposed that a portion of this segment, from the outlet of Rochdale Pond to the inlet of Texas Pond, be reclassified in the SWQS as a cold water fishery (MassWildlife 2001).   

The use assessment for Greenville Pond (MA42023), Rochdale Pond (MA42048), Texas Pond (MA42058), Thayers Pond (MA42059) and Henshaw Pond (MA42025) are provided in the French River Subbasin – Lake Assessment section of this report.

WMA water withdrawal Summary (APPENDIX D, TABLE D3):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Cherry Valley & Rochdale Water District
	2151001
	
	21015101
	Henshaw Pond
	0.27
	0.26


Note: Cherry Valley & Rochdale Water District has also applied for a WMA permit (increase in withdrawal), which is currently under review by the Department.

NPDES wastewater discharge Summary (APPENDIX D, TABLE D2):

Worcester Tool and Stamping Company, Leicester (MA0002151) no longer discharges (permit is inactive).

Oxford–Rochdale Sewer District (MA0100170) is authorized (permit issued September 1996) to discharge 0.5 MGD of treated wastewater via Outfall 001 to the French River.  The facility was upgraded in 1995 including the addition of a clarifier, aerated lagoon liners, phosphorus removal, and a flow-paced chlorination/dechlorination system (Ostrosky 2002).   The facility’s whole effluent toxicity limits are LC50 ( 100% and CNOEC ( 17% with a monitoring frequency of 4X/year for both tests.  Their TRC limit is ( 0.114 mg/L and their total phosphorus (monthly average) limit is ( 1.0 mg/L.  From a brief inspection of year 2001 DMRs it appears that the plant has been meeting their permit limits (Ostrosky 2002).   EPA is scheduled to reissue this permit in 2002.
It should also be noted that Leicester, Oxford and Auburn are NPDES Phase II communities.  They must apply for permit coverage for their municipal storm drainage systems and are required to develop, implement and enforce their storm water management programs by March 2003 (Domizio 2001).

Use Assessment 
Aquatic Life

Habitat and Flow 

Low-flows in the French River upstream of the Route 56 Bridge in the Rochdale section of Oxford (station FR14) observed by DWM in August 1999 limited available macroinvertebrate and fish habitat (Appendix C).  Although some bank erosion was observed near the upstream portion of the sampling reach, the riparian and bank structure was considered good.  Nonpoint source pollution inputs (dumping of trash) threatened riparian/instream habitat quality near Mill Street (Appendix C).   Further downstream in this segment of the French River, near the Route 56 crossing in the North Oxford Village section of Oxford (station FR15), this open-canopied reach of the river was highly channelized within rip-rapped banks.  Low base-flow conditions limited available instream habitat quality.  It was also noted that periphyton and filamentous green algae covered much of the available substrate.  

Biology  

Benthic macroinvertebrate sampling was conducted by DWM in August 1999 at two stations in this segment of the French River bracketing the Oxford/Rochdale WWTP discharge -- station FR14 (upstream of the Route 56 Bridge in the Rochdale section of Oxford) and station FR15 (near the Route 56 crossing in the North Oxford Village section of Oxford) (Appendix C).  The upstream station (FR14) was used as the reference station.  Both taxa richness (21) and EPT index (11) were higher at this French River reference station than at the Quinebaug River reference station (QR0B).  The benthic community was, however, dominated (35%) by a filter-feeding clam (Pisidium sp.), likely the result of productive and fine particulate organic matter (FPOM) rich upstream impoundments (Appendix C).  Algal cover in this closed-canopy sampling reach was approximately 1%.  Microscopic examination showed the diatom, Fragilaria spp., and the green alga, Mougeotia spp., to be abundant in the substrate sample (Appendix G).  
The benthic macroinvertebrate data at the downstream station (FR15) were found to be 84% comparable to the French River reference station (station FR14).   Virtually all metrics (taxa richness, EPT index, and biotic index) outperformed those for the reference station (FR14) and there were also signs of improved trophic balance (% dominant taxon = 19%) in this reach of the French River.  Based on the RBP III analysis, the benthic community was non-impacted at the test station downstream from the Oxford/Rochdale WWTP discharge although it should also be noted that Texas Pond is between the discharge and the test station.   Percent algal cover in this primarily open-canopy sampling reach was approximately 90%.  Microscopic examination showed that the substrate sample was dominated by the green alga, Spirogyra spp., and the blue-green, Coelosphaerium spp. (Appendix G).   Much of the algae within the macroinvertebrate sampling reach, however, consisted of thin layers of periphyton.  This food source is favored by grazing macroinvertebrates that are generally considered to be more pollution-sensitive than the abundant filter-feeding taxa observed at the upstream station FR14.
Toxicity

Effluent

A total of 16 modified acute and chronic whole effluent toxicity tests were conducted on the Oxford-Rochdale Sewer District effluent using C. dubia and Pimephalas promelas between January 1996 and March 2001 on their treated effluent (Outfall #001) discharge.   The LC50 test results were all >100% effluent.  The CNOEC results ranged between <6.25 and 100% effluent, below the CNOEC ( 17% limit in three of the 16 test events.  C. dubia has been the more sensitive test organism.

The Aquatic Life Use is assessed as support for this segment of the French River based primarily on the benthic macroinvertebrate community analysis (non-impacted) and best professional judgment.   The use is, however, identified with an “Alert Status” because of habitat quality constraints related to low base-flow conditions, algal community structure and localized nonpoint source inputs of trash and debris.

Fish Consumption

In July and August 1998 fish toxics monitoring was conducted by DWM in Texas Pond, an impoundment along this segment of the French River.  These data can be found in Appendix B, Table B16.  Based on these data, the MDPH issued a fish consumption advisory due to mercury contamination for Texas Pond (Oxford):

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

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

Because of the site-specific MDPH fish consumption advisory, a 0.4-mile reach of this segment of the French River, is assessed as non-support for the Fish Consumption Use due to mercury contamination.  It should be noted that the statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Aesthetics

No objectionable deposits of trash/debris were noted instream by the DWM biologists during their field reconnaissance or surveys although there were isolated areas of trash/debris in the riparian zone.  Slight instream turbidity was observed in the river downstream from Texas Pond (Appendix C).  The high percentage of algal coverage is also of concern (Appendix G).  

The Aesthetics Use of this segment of the Quinebaug River is assessed as support but is identified with an “Alert Status”.

French River (MA42-03) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image21.png]



	SUPPORT*
	
	
	
	

	Fish  Consumption
	[image: image22.png]



	NOT ASSESSED – upper 3.2 miles

NON SUPPORT- 0.4 miles (through Texas Pond

NOT ASSESSED – lower 1.1 miles 
	mercury
	
	unknown
	Atmospheric deposition

	Primary  Contact
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	NOT ASSESSED
	
	
	
	

	Secondary  Contact
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	NOT ASSESSED
	
	
	
	

	Aesthetics
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	SUPPORT*
	
	
	
	


* “Alert Status” issues identified, see details in the use assessment section

RECOMMENDATIONS French River (MA42-03)

· Extremely low (channel only 25% full of water) base-flow observed within this segment of the French River poses a threat to both instream habitat quality and biological potential.  Water release practices at Greenville, Rochdale and Texas ponds warrant investigation.  To the extent possible, natural flow regimes should be maintained at these outlet structures to minimize impacts to the aquatic biota in the French River.

· As part of the WMA 5-year review, MA DEP should continue to evaluate the Cherry Valley & Rochdale Water District’s compliance with their WMA registration.  Evaluate baseflow conditions in this segment carefully before allowing more water to be withdrawn.
· Excerpted from the Biological Monitoring Technical Memorandum (Appendix C):
· The dumping of trash in the vicinity of Mill Street along the FR14 sampling reach should be strongly discouraged.  A stream clean-up effort to address the deposits of trash currently found there should be encouraged. In addition, the nearstream dumping of trash that is occurring in the backyard of a residence adjacent to FR15 should be addressed through outreach.
· Biomonitoring is recommended in this segment of the French River during the next MA DEP French & Quinebaug River watershed survey in 2004, especially if FR14 is to be used again as the French River reference condition. Fish population sampling should accompany the macroinvertebrate sampling effort.  To better evaluate the discharge effects from the Oxford–Rochdale Sewer District discharge a sampling station should be established between the Massachusetts Turnpike and Texas Pond (closer to the discharge).   

· The Oxford-Rochdale Sewer District toxicity testing requirements could be reduced to C. dubia, which has been the more sensitive test organism.  The facility should also use water from the French River as dilution water in their whole effluent toxicity tests (at a minimum as a site control).   The frequency of chronic toxicity problems should be monitored.

· Conduct chemical monitoring to determine the source(s) and extent of nutrient enrichment.

· Establish a Stream Team to obtain additional data and to foster local stewardship.

French River (Segment MA42-04)

Location: North Oxford Dam upstream of Clara Barton Road, Oxford, to dam at North Village, Webster.  
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Segment Length: 9.7 miles.  

Classification:  Class B, Warm Water Fishery

	Forest 
	 60%

	Residential
	17%

	Agriculture 
	6%


The drainage area of this segment is approximately 

84 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
The use assessments for Hudson Pond (MA42029), Carbuncle Pond (MA42008), McKinstry Pond (MA42035), Slaters Pond (MA42053), Robinson Pond (MA42047), and Lowes Pond (MA42034) are provided in the French River Subbasin – Lake Assessment section of this report.

The ACOE New England District maintains a dry-bed reservoir, the Hodges Village Project, in the town of Oxford within this segment of the French River.  This Class I project is operated as a run-of-river project except during flooding events.  No permanent pool is maintained behind the dam (ACOE 2001).  The Hodges Village Dam, which was placed in operation in 1959, is part of a system of six flood control dams in the Thames River Watershed.  It provides flood storage along the French and Thames rivers.  The Hodges Village Dam is 2,140’ long and 55 ‘ high.  The drainage area above the dam is 31.1 square miles.  It can impound a 13,200-acre foot reservoir, which will cover an area of 740 acres and encompass approximately 3.2 miles of the French River.  The reservoir offers recreational opportunities including picnicking, fishing, hunting, mountain bike and horseback riding.  No water quality problems at this project have been reported (Barker 2000).  

It should also be noted that this segment of the French River is used extensively for canoeing (Cohen 2001).  

WMA water withdrawal Summary (APPENDIX D, TABLE D3):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Mass American Water Co.- Oxford*
	2226000
	
	21022601
	Well #3 Nelson Street (03G)
	0.78
	0.76


* not all sources necessarily along this segment

NPDES wastewater discharge Summary (APPENDIX D, TABLE D2):

John S Lane & Son, Inc., off of Clara Barton Road, Oxford, is permitted (MAR05B619) to discharge storm water.  As part of this permit, the facility is required to develop a storm water pollution prevention plan (SWPPP) and conduct quarterly visual monitoring of their storm water discharge.  

It should also be noted that Leicester, Oxford, Auburn, Millbury, Sutton, Charlton, Dudley and Webster are NPDES Phase II communities.  They must apply for permit coverage for their municipal storm drainage systems and are required to develop, implement and enforce their storm water management programs by March 2003 (Domizio 2001).

Use Assessment 
Aquatic Life

Habitat and Flow

The ACOE maintains a flood control project, Hodges Village Dam, on this segment of the French River. The project is operated as run-of-river with minimal/no flow manipulation, except during flood events (Beaudoin 2002).  Since it began operation in October of 1959 the highest recorded pool was at 59% capacity (April, 1987).  Stream gaging data are available but no longer published [from the USGS gage 01124350 located 240’ downstream from the Hodges Village Dam] (USGS 18 December 2001).  The drainage area at this gage is 31.2 mi2 (Socolow et al. 2000).

Chemistry – sediment

In October 1995 a single sediment sample was collected just upstream of the Hodges Village Dam as part of the ACOE’s commitment to determine the presence/absence of EPA Priority Pollutants at Army Corps flood control projects nationwide (Barker 1999b).  Analyses included: dioxins, furans, volatile and semi-volatile organic compounds, metals, PCB, pesticides, and TOC.  The TOC was 3.3%.  PCB Arochlor 1260, DDE (a breakdown product and an impurity in DDT), DDD (an insecticide and DDT breakdown product), and aldrin (an insecticide) were all measured in quantities too low to be quantified, but were estimated to be 0.027 PPM, 41 PPB, 28 PPB, and 37 PPB, respectively (Barker 1999b).   These analytes exceeded L-EL levels, but were below S-EL guidelines (Persaud et al.1993).   Zinc (77 PPM) was less than the L-EL guideline while mercury (estimated at 0.2 PPM) was at the L-EL guideline.  Arsenic (21 PPM), cadmium (estimated at 1.0 PPM), chromium (52 PPM), copper (26 PPM), lead (43 PPM), and nickel (31 PPM) all exceeded the L-EL guidelines, but were below the S-EL guidelines (Persaud et al. 1993).  

There are too little available data (only a single sediment sample was collected and analyzed) to assess the status of the Aquatic Life Use.

Fish Consumption

In September 1994 fish toxics monitoring was conducted by DWM in Thayer Pond impoundment, within this segment of the French River.  These data can be found in Appendix B, Table B17.  MDPH did not issue a fish consumption advisory.

Because no site-specific MDPH fish consumption advisory was issued, the Fish Consumption Use for this segment of the French River is not assessed.  It should be noted, however, that the statewide fish consumption advisory is in effect (see Fish Consumption Use assessment guidance, page 7). 

Aesthetics

Although much of this segment of the French River is protected and undeveloped (within the boundary of the ACOE Hodges Village Flood Control Project and other wetlands adjacent to the river), where the river is accessible to the public (via the old railroad grade) illegal dumping of used appliances, sofas, etc. occurs (Cohen 2001).  This illegal dumping degrades the aesthetic quality of the river.  

The Aesthetics Use is assessed as partial support because of illegal dumping.  
French River (MA42-04) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image26.png]



	NOT ASSESSED
	
	
	
	

	Fish  Consumption
	[image: image27.png]



	NOT ASSESSED
	
	
	
	

	Primary  Contact
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	NOT ASSESSED
	
	
	
	

	Secondary  Contact
	[image: image29.png]



	NOT ASSESSED
	
	
	
	

	Aesthetics
	
[image: image30.wmf]
	PARTIAL SUPPORT
	Objectionable deposits
	
	Illegal dumpling 
	


RECOMMENDATIONS French River (MA42-04)

· Review John S Lane & Son, Inc.’s, off of Clara Barton Road, Oxford SWPPP (permit MAR05B619).  Evaluate the quality of the SWPPP, extent of compliance, and the effectiveness in minimizing impacts of storm water runoff from the facility.  

· As part of the WMA 5-year review, MA DEP should continue to evaluate the Mass American Water Company – Oxford’s compliance with their WMA registration.  Determine potential impacts of withdrawals on streamflow/habitat.
· Bacteria sampling is recommended to evaluate the Primary and Secondary Contact Recreational uses since this segment is heavily utilized for canoeing. 

· Establish a Stream Team to obtain additional data and to encourage local stewardship.

Unnamed Tributary (Segment MA42-12)

Location: Headwaters Prospect Hill, Auburn to confluence with Wellington Brook, Oxford.
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Segment Length: 1.5 miles.  

Classification:  Class B.

	Forest 
	49%

	Agriculture 
	19%

	Open Land
	19%


The drainage area of this segment is approximately 

0.88 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no WMA regulated water withdrawals or NPDES regulated surface wastewater discharges in this subwatershed.

It should be noted, however, that Auburn and Oxford are NPDES Phase II communities.  They must apply for permit coverage for their municipal storm drainage systems and are required to develop, implement and enforce their storm water management programs by March 2003 (Domizio 2001).

Use Assessment SUMMARY:
There are no current data available to assess the designated uses of this unnamed tributary. 
Unnamed Tributary (MA42-12)Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed


RECOMMENDATIONS Unnamed Tributary (MA42-12)

· Establish a Stream Team to obtain additional data and to encourage local stewardship.

Wellington Brook (Segment MA42-11)

Location: Headwaters Auburn to confluence with French River, Oxford.  
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Segment Length: 2.5 miles.  

Classification:  Class B.

	Forest 
	55%

	Agriculture 
	13%

	Open Land
	12%


The drainage area of this segment is approximately 

3.6 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
DFWELE has proposed that Wellington Brook be reclassified in the SWQS as a cold water fishery (MassWildlife 2001).   

WMA water withdrawal Summary (Appendix D, Table D3):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Mass American Water Co.- Oxford*
	2226000
	
	21022601
	Well #1 N. Main St. (01G)

Well #2 N. Main St. (02G)
	0.78
	0.76


* not all sources necessarily along this segment

NPDES wastewater discharge Summary:

Based on the available information, there are no NPDES regulated surface wastewater discharges in this subwatershed.

It should be noted, however, that Auburn and Oxford are NPDES Phase II communities.  They must apply for permit coverage for their municipal storm drainage systems and are required to develop, implement and enforce their storm water management programs by March 2003 (Domizio 2001).

Use Assessment SUMMARY:
There are no current data available to assess the designated uses for Wellington Brook.   However, the Aquatic Life Use is identified with an “Alert Status” because of the small drainage area of the watershed and the presence of water withdrawals.
Wellington Brook (MA42-11) Use Summary Table

	Aquatic Life*
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed





*”Alert Status” issue identified

RECOMMENDATIONS Wellington Brook (MA42-11)

· Additional information (e.g., temperature, fish population, habitat quality, etc.) is needed for Wellington Brook in order to evaluate its proposed designation as cold water fishery.  

· Benthic macroinvertebrate, habitat and fish population sampling should be conducted to evaluate whether or not there are any instream impacts associated with the water withdrawal.  If deemed necessary, conduct an inflow/outflow analysis for Wellington Brook.

· As part of the WMA 5-year review, MA DEP should continue to evaluate the Mass American Water Company – Oxford’s compliance with their WMA registration.  Determine potential impacts of withdrawals on streamflow/habitat.
· Establish a Stream Team to obtain additional data and to encourage local stewardship.

Little River (Segment MA42-09)

Location: Outlet Pikes Pond, Charlton to confluence with French River, Oxford.  
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Segment Length: 6.8 miles.  

Classification:  Class B.

	Forest 
	 66%

	Residential
	15%

	Agriculture 
	6%


The drainage area of this segment is approximately 

28 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
The use assessments for Jones Pond (MA42030), Wee Laddie Pond (MA42065), Little Nugget Lake (MA42032), Snow Pond (MA42054), Pikes Pond (MA42044), (Hultered Pond MA42072), Putnam Pond (MA42046), Buffumville Lake (MA42005), Buffum Pond (MA42004), Granite Reservoir (MA42019), Dresser Hill Pond (MA42014), Gore Pond (MA42018), and Sheperd Pond (MA42051) are provided in the French River Subbasin – Lake Assessment section of this report.

DFWELE has proposed that the unnamed tributary to South Fork (locally known as Potter Brook) be reclassified in the SWQS as a cold water fishery (MassWildlife 2001).   

The ACOE New England District maintains a flood control project, Buffumville Lake in the town of Charlton (and a small corner of Oxford) within this segment of the Little River.  Buffumville Dam is a Class II project (i.e., minor or suspect water quality problems), which is part of a system of six ACOE flood control dams in the Thames River Basin.  The Buffumville Dam is a 3,255’ long, 66‘ high earthen dam.  Peak storage capacity of the project is 5.2 billion gallons, which means it is designed to hold flood waters 42’ above the normal recreation pool height (ACOE 2001).    This Class II project began operation in 1958 after the floods of 1936 to provide flood storage along the French and Thames rivers.  The 500-acre Army Corps property, in addition to easements on another 273 acres of private land, encompass approximately 1.8 miles of the Little River.  The reservoir and associated land offer recreational opportunities that include: swimming, boating, picnicking, fishing, and hunting.  Since it began operation in April of 1958, the highest recorded pool was at 53% capacity in April 1987.  
WMA water withdrawal Summary:

Although there are no registered or permitted WMA water withdrawals from this subwatershed, the American Polymers, Inc. facility’s water intake is in Buffum Pond.    The facility will be required to obtain a WMA permit.

NPDES wastewater discharge Summary (APPENDIX D, TABLE D2):

American Polymers, Inc. (API) of Oxford (MA0029050) is authorized (permit effective September 1999) to discharge 0.8 MGD of contact cooling water to Buffum Pond from the extrusion process and/or non-contact cooling water from the reactors and gyrol drives via Outfall 001 from its facility located in Oxford MA.  The temperature limit (83(F) for the discharge is to be applied at the edge of their mixing zone ((T=3(F), defined as 50 feet from the end of the discharge pipe.  The facility was required to conduct a temperature study to document their actual mixing zone.  A modified acute and chronic whole effluent toxicity test of the effluent (report only) was also required.  Based on the results of the test the facility may be required to do additional toxicity testing.   This permit is scheduled to be reissued in 2002.  The facility is also permitted (MAR05C003) to discharge storm water to Buffum Pond.  

It should also be noted that Charlton and Oxford are NPDES Phase II communities.  They must apply for permit coverage for their municipal storm drainage systems and are required to develop, implement and enforce their storm water management programs by March 2003 (Domizio 2001).
Use Assessment 
aquatic life

Habitat and Flow

The ACOE New England District owns and operates a flood control project at Buffumville Lake on the Little River.  Buffumville Lake, is a Class II project, which created a 200-acre recreational lake (an impoundment on the Little River).   The 200-acre recreation pool can expand to provide a total of 530 acres of flood storage, equal to 11,300 acre-feet or 8.0 inches of runoff.  Under normal conditions the project maintains a stage of 11 feet and is operated as a run-of-river facility.   Stream gaging data for the Little River are available, but no longer published, from the USGS gage 01124500 located 1.1 mile downstream from the Buffumville Dam (USGS 18 December 2001).  The drainage area at this gage is 26.0 mi2 (Socolow et al. 2000).  

Toxicity

Effluent

No acute toxicity to either C. dubia or P. promelas was detected in the American Polymers contact/non-contact cooling water discharge in the March 2000 test, nor was the discharge chronically toxic to C. dubia.  Chronic toxicity to P. promelas, however, was detected (CNOEC <6.25% effluent).   

Water Chemistry

Temperature

On 10 August 2001 a brief temperature survey was conducted by RELCO Engineering at Buffum Pond in the vicinity of the API cooling water discharge (Lavengood 2001).   The maximum water temperature in the pond was 91(F.  Although the survey was too limited to evaluate API’s compliance with their permit limit, the thermal impact from the discharge is of concern.
Sediment Chemistry

In October 1995, a single sediment sample was collected in the Little River at the upper end of the Buffumville Dam flood control project boundary near Turner Road in Charlton as part of the ACOE’s commitment to determine the presence/absence of EPA Priority Pollutants at Army Corps flood control projects nationwide (Barker 1999b).  Analyses included: dioxins, furans, volatile and semi-volatile organic compounds, metals, PCB, pesticides, and TOC.  The TOC was 7.3%.      PCB Arochlor 1260 and DDE (a breakdown product and an impurity in DDT), were measured in quantities too low to be quantified, but were estimated to be 0.044 PPM and 42 PPB, respectively.  DDD (an insecticide and DDT breakdown product) and aldrin (an insecticide) were <4.2 PPB and <2.9 PPB, respectively (Barker 1999b).   With the exception of DDD, these analytes exceeded L-EL levels, but were below S-EL guidelines (Persaud et al. 1993).   DDD was below the L-EL guideline.  Copper (12 PPM), zinc (84 PPM) and mercury (<0.10 PPM) were less than the L-EL guidelines.  Arsenic (22 PPM), cadmium (estimated at 1.0 PPM), chromium (27 PPM), lead (32 PPM), and nickel (18 PPM) all exceeded the L-EL guidelines but were below the S-EL guidelines (Persaud et al. 1993).   A sediment sample was also collected from the deep hole in Buffumville Lake as part of this sampling effort.  These data are presented in the French River Basin lake assessment section of this report. 

Too little data are available to assess the status of the Aquatic Life Use.  However, the discharge of the American Polymer Company is of concern (thermal modification and possibly chronic toxicity) in Buffum Pond.
Fish Consumption

In June 1999 fish toxics monitoring was conducted by DWM in Buffumville Lake in Charlton/Oxford, an impoundment within this segment of the Little River.  These data can be found in Appendix B, Table B15.  Because of elevated mercury concentrations, MDPH issued a fish consumption advisory in February 2002 due to mercury contamination for Buffumville Lake in Charlton/Oxford (MDPH 2002).  The advisory recommends the following:

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

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

Because of the MDPH fish consumption advisory, the Fish Consumption Use for the Little River is assessed as follows: the upper 3.4 miles and the lower 1.8 miles are not assessed and the middle 1.6 miles (through Buffumville Lake) are non-support.  It should be noted, that the statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Primary Contact and Secondary Contact RECREATION

The ACOE collected fecal coliform bacteria samples from their bathing beach on Buffumville Lake every other week during their primary recreation season (third week of May – Labor Day) between 1997 and 2000.   During this time period the fecal coliform bacteria counts exceeded 200cfu/100ml (the bathing beach standard) on only four occasions; once in July of 1997, once in July of 1999, and twice in August of 2000.  The ACOE closed the Buffumville Lake beach on the above four occasions due to the elevated levels of fecal coliform bacteria.  In each instance the elevated counts and closures between 1997 and 2000 were associated with storm events (Barker 1997, 1998, 1999a, 2000). 

Although the spatial coverage was limited, fecal coliform bacteria counts were almost always below the primary contact recreational use guidance.  Based on the low fecal coliform bacteria counts, both the Primary and Secondary Contact Recreational uses are assessed as support.   

Aesthetics

The aesthetic quality of the Little River upstream of the Buffumville Lake dam is good (Cohen 2001).  The Aesthetics Use, however, is not assessed downstream from the dam. 

The Aesthetics Use is assessed as support for the upper 5.0-mile reach of this segment (upstream of the Buffumville Lake Dam).  The use is not assessed for the lower 1.8 miles.

Little River (MA42-09) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image41.png]



	NOT ASSESSED*
	
	
	
	

	Fish  Consumption
	[image: image42.png]



	NOT ASSESSED upper 3.4 miles

NON SUPPORT 1.6 miles

NOT ASSESSED lower 1.8 miles
	mercury
	
	unknown
	Atmospheric deposition

	Primary  Contact
	[image: image43.png]



	SUPPORT
	
	
	
	

	Secondary  Contact
	[image: image44.png]



	SUPPORT
	
	
	
	

	Aesthetics
	
[image: image45.wmf]
	SUPPORT upper 5.0 miles

NOT ASSESSED lower 1.8 miles
	
	
	
	


* “Alert Status” issues identified, see details in the use assessment section

RECOMMENDATIONS Little River (MA42-09)

· As part of the recent “Beaches Bill” water quality testing, bacteria sampling will be required at all formal bathing beaches.  Continue to review data collected by the ACOE from their bathing beach at Buffumville Lake.  Identify any additional formal bathing beaches along this segment and, when available, review the bacteria data to better assess the status of the recreational uses. 

· Reissue the American Polymers, Inc. NPDES permit with appropriate limits and monitoring requirements.  An additional modified acute and chronic whole effluent toxicity test should be conducted on the API discharge.  Depending on the results, additional monitoring may be required and/or more frequent testing may be incorporated into the permit.  The facility should also submit the results of a thermal impact evaluation for their cooling water discharge on Buffum Pond.  API must also obtain a WMA permit for their surface water intake in Buffum Pond.    An evaluation of their storm water pollution prevention plan and best management practices should also be conducted.   

· Water release practices at Buffumville Lake should be determined.  To the extent possible, natural flow regimes should be maintained at these outlet structures to minimize impacts to the aquatic biota in the Little and French rivers.
· Additional information (e.g., temperature, fish population, habitat quality, etc.) is needed for the unnamed tributary (Potter Brook) to South Fork in order to evaluate its proposed designation as cold water fishery.  

· Establish a Stream Team to obtain additional data and to encourage local stewardship.

Mill Brook (Segment MA42-10)

Location: Outlet Webster Lake, Webster to confluence with French River, Webster/Dudley.
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Segment Length: 0.8 miles.  

Classification:  Class B.

	Forest 
	50%

	Residential
	18%

	Open Land
	4%


The drainage area of this segment is approximately 

11 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
The use assessments for Webster Lake (MA42064) and Nipmuck Pond (MA42039) are provided in the French River Subbasin – Lake Assessment section of this report.

WMA water withdrawal Summary (Appendix D, Table D3):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Cranston Print Works - Webster Div.
	
	
	21031602
	Webster Lake
	0.8
	0.4

	Webster DPW-Water Division
	2316000
	
	21031603
	Station #3

Station #2

Pumping Station #1
	1.34
	1.27


NPDES wastewater discharge Summary (APPENDIX D, TABLE D2):

Cranston Print Works Co. (2 Worcester Road) Webster is permitted  (MAR05B779) to discharge storm water.  As part of this permit, the facility is required to develop a SWPPP and conduct quarterly visual monitoring of their storm water discharge.  

The Bethlehem Steel Corp., Webster was permitted (MA0034924) to discharge treated wastewater from the groundwater remediation cleanup (#2 fuel oil tank rupture) at Cam’s Oil Service, Webster.  This cleanup was completed in November 1999 (Johnson 2002). 
It should also be noted that Webster is a NPDES Phase II community.  Webster must apply for permit coverage for their municipal storm drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

Use Assessment 
Aquatic Life

Toxicity

Ambient

The Webster WWTP collects water from Mill River (at Bigelow Road in Webster) for use as dilution water in their whole effluent toxicity tests.  Between June 1996 and March 2001 survival of C. dubia exposed (48-hour, 7-day) to the river water was good (> 90% survival) in the 35 tests conducted. 

Chemistry – water

Water from the Mill River was collected for use as dilution water in the Webster WWTP whole effluent toxicity tests on 35 occasions between June 1996 and March 2001.  Data from these reports (maintained in the TOXTD database) are summarized below.

pH 

Instream pH ranged between 6.5 and 7.5 SU.   
Suspended Solids  

The maximum suspended solids concentration was 20 mg/L. 
Ammonia-Nitrogen

The maximum measurement of ammonia-nitrogen was 0.31 mg/L.  
Total Residual Chlorine

TRC was below the minimum quantification level of 0.05 mg/L.
Hardness

Hardness measurements of the Quinebaug River ranged from 17 to 89 mg/L.

Based on the instream toxicity testing data indicating good survival of C. dubia, the generally good water quality data and best professional judgment, the Aquatic Life Use is assessed as support.  However, the Aquatic Life Use is identified with an “Alert Status” because of the small drainage area of the watershed and the presence of water withdrawals.
Mill Brook (MA42-10) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image46.png]



	SUPPORT*
	
	
	
	

	Fish  Consumption
	[image: image47.png]



	NOT ASSESSED
	
	
	
	

	Primary  Contact
	[image: image48.png]



	NOT ASSESSED
	
	
	
	

	Secondary  Contact
	[image: image49.png]



	NOT ASSESSED
	
	
	
	

	Aesthetics
	
[image: image50.wmf]
	NOT ASSESSED
	
	
	
	


* “Alert Status” issues identified, see details in the use assessment section

RECOMMENDATIONS Mill Brook (MA42-10)

· Evaluate the outlet control practices at Webster Lake.  To the extent possible natural flow regimes should be maintained at this outlet structure to minimize impacts to the aquatic biota in Mill Brook.
· Review Cranston Print Works Co., Webster SWPPP (permit MAR05B779).  Evaluate the quality of the SWPPP, extent of compliance, and the effectiveness in minimizing impacts of storm water runoff from the facility.  

· As part of the WMA 5-year review MA DEP should continue to evaluate the Cranston Print Works – Webster Division’s compliance with their WMA registration.  
· As part of the WMA 5-year review MA DEP should continue to evaluate the Webster DPW-Water Division’s compliance with their WMA registration.  
· Benthic macroinvertebrate, habitat and fish population sampling should be conducted to evaluate whether or not there are any instream impacts associated with the water withdrawals.  If deemed necessary, conduct an inflow/outflow analysis for Mill Brook.

· Establish a Stream Team to obtain additional data and to encourage local stewardship.

French River (Segment MA42-05)

Location: Dam at North Village to Webster WWTP, Webster/Dudley.  
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Segment Length: 1.5 miles.  

Classification:  Class B, Warm Water Fishery

	Forest 
	59%

	Residential
	18%

	Agriculture 
	6%


The drainage area of this segment is approximately 

92 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
This segment is on the 1998 303(d) List of impaired waters for pathogens and other habitat alterations (Table 2).

The use assessments for Pierpont Meadow Pond (MA42043), Hayden Pond (MA42024), New Pond (MA42037), Tobins Pond (MA42060), Wallis Pond (MA41062), Larner Pond (MA42068), Merino Pond (MA42036), Low Pond (MA42033), Peter Pond (MA42042), Easterbrook Pond (MA42017), Gore Pond (MA42018), and Sheperd Pond (MA42051) are provided in the French River Subbasin – Lake Assessment section of this report.

The Webster Lens Company/Shield Packaging hazardous waste site, currently a Tier IB Site (#2-12746) in Phase II (working on their Comprehensive Site Assessment and Risk Characterization), is located along the French River in this segment, north of Tracy Court.  The lens grinding activities at this site resulted in the disposal of rouge byproducts on the banks, causing runoff of this material into the river.  Rouge, which was used to polish high quality lenses, contains heavy metals (arsenic, cadmium and lead) in quantities sufficient to be toxic to aquatic organisms.  Rouge can also pose a threat to organisms that bioaccumulate these heavy metals and to humans through dermal contact and incidental ingestion.  In 2001 remediation was conducted at the site, including removal of the rouge on the riverbanks and stabilization and revegetation of the slopes.  However, rouge on the river bottom has not been removed (Beaudoin 2002).  An ecological risk assessment of the river is being conducted to determine what extent of sediment removal, if any, is necessary to protect the aquatic ecosystem.
WMA water withdrawal Summary (Appendix D, Table D3):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source*
	Authorized Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Dudley Water Department*
	208000
	9P21008001
	21008001
	2080000-04

2080000-03G

2080000-01G

2080000-06G
	1.03 reg.

0.12 per

1.15 total
	0.61


* Not all sources are necessarily in this segment (well 05 is in segment MA42-06)

NPDES wastewater discharge Summary (APPENDIX D, TABLE D2):

Shield Packaging Co., Inc. (Oxford Avenue) Dudley is permitted (MAR05C231) to discharge storm water.   As part of this permit the facility is required to develop a SWPPP and conduct quarterly visual monitoring of their storm water discharge.  

Tolteck Fabrics (8 Mill Street) Dudley is permitted (MAR05B984) to discharge storm water to an unnamed brook to the French River.  As part of this permit the facility is required to develop a SWPPP and conduct quarterly visual monitoring of their storm water discharge.  

It should also be noted that Webster and Dudley are NPDES Phase II communities.  They must apply for permit coverage for their municipal storm drainage systems and are required to develop, implement and enforce their storm water management programs by March 2003 (Domizio 2001).

Other:
The North Village Project Number 5824, owned by the Webster Hydro Electric Co., is located at the North Webster Village Pond Dam on the French River.  The project generates 201 Kilowatts.  The FERC license (exempt status) was issued May 1982.  There are no expiration dates for exempt licenses (Goggins 2001).  The main dam is 13’ high and is 188’ long.   The project includes one powerhouse (including two generating units), which was constructed in 1916 and refurbished in 1982-1984.  The project is supposed to operate as a run-of-river facility and to release a minimum flow of 12 cfs from the dam and 22 cfs below the project to protect downstream resources.  The minimum flow is provided through the operation of the units (Goggins 2001).  There are no fish passage facilities located at this dam nor are there any fish passage conditions/requirements at this time (Grader 2001).  
Use Assessment 
Aquatic Life

Habitat and Flow 

Despite channelization (railroad bridge abutment and a concrete wall along the south bank and rip-rap along both banks), available instream habitat quality in the French River in the vicinity of the Oxford Avenue bridge in downtown Webster (station FR11) was considered optimal for both macroinvertebrates and fish when DWM conducted their biological monitoring in August 1999.  However, very low base-flow conditions (channel only half full) resulted in exposed substrate.  These conditions are potentially a result of operations at the North Village Project Number 5824.   Dense beds of water milfoil (Myriophyllum sp.) and filamentous green algae were present in this open-canopied stream reach.  While both stream banks were fairly stable, moderate sediment deposits/substrate embeddedness were noted (Appendix C).  Potential nonpoint sources of pollution included large areas of impervious surfaces and numerous sand/gravel operations, which exist between Oxford and Webster centers along the French River.  

Slightly further downstream instream habitat quality in the French River below Hill Street (station FR17) was similar to the downtown area of Dudley/Webster.   Base-flow conditions were slightly better (channel status approximately 75% full).  Sand and FPOM deposits were observed throughout the reach, which was predominantly forested (reach 98% shaded).   There was serious bank erosion and undercutting along most of the east bank, but the west bank was stable. 

The North Village Hydropower Project FERC exemption specifies that the North Village Project will operate run-of-river with no change in the surface elevation of the impoundment and a minimum release of 10 cfs over the dam (Grader 2000).  However, the hydrographs measured at the Webster USGS gage (01125000) indicate that periodically the plant is operating under a store-and-release mode, violating the run-of-river stipulation in the FERC exemption.  This causes rapid flow fluctuations in the reach of the French River above and below the dam (Beaudoin 2002).

On 15 September 2001 MA DEP was notified that the impoundment at North Village exhibited a very low water level, apparently lower than could be accounted for by the preceding period of low precipitation or by leakage through the face of the dam.  The gate at the entrance to the power canal at the North Village Hydropower Project had been left open, possibly for several days, effectively drawing this large pool down at least three feet below the normal water line.  Small fish became trapped within the previously submerged aquatic vegetation and died.  Within 24 hours of being notifying, the owner had corrected the problem and the impoundment was refilled (Beaudoin 2001a).

Biology  

Benthic macroinvertebrate sampling was conducted by DWM in August 1999 at two stations in this segment of the French River -- station FR11 (Oxford Avenue bridge in downtown Webster) and station FR17 (downstream from Hill Street in Webster) (Appendix C).  Compared to the reference station on the French River (station FR14) the RPB III analysis indicated the benthic community at FR11 was non-impacted (95% comparability).  Despite the “non-impacted” bioassessment, metrics for total taxa and EPT richness performed worse than any other biomonitoring station in the French River.  In addition, the benthic community was hyper-dominated (>60%) by filter-feeding hydropsychids, which, from a structural and functional standpoint, indicated an imbalanced community responding to an abundance of FPOM in the water column (Appendix C).   Benthic monitoring here by ESS (2001) found a filter-feeding based assemblage as well, with hydropsychid and philopotamid caddisflies comprising more than half of their sample and the relatively organic-tolerant clam Pisidium sp. abundant as well.  Algal cover in this open-canopy sampling reach was approximately 60%.  Microscopic examination showed that the green alga, Spirogyra spp., and the diatom, Melosira spp., were both very abundant in the substrate sample (Appendix G).   Their presence may be indicative of organic enrichment.  Dense beds of water milfoil (Myriophyllum sp.) are present in this reach (Beaudoin 2002).
The benthic macroinvertebrate data at the downstream station (FR17) were found to be 100% comparable to the French River reference station (station FR14).   Based on the RBP III analysis the benthic community was non-impacted.   The extensive macrophyte and algae cover and the dominance of filter-feeders, however, is indicative of organic enrichment in this portion of the French River.  Algal cover in this partially canopied sampling reach was approximately 50%.  Microscopic examination showed that the green algae, Tetraspora cylindricum and Spirogyra spp., were both very abundant in the substrate sample.  The diatom Melosira spp. was also abundant (Appendix G).
Chemistry – water

As part of the SMART sampling program, water quality sampling was conducted on five occasions between May and November 1999 in the French River (station FR11) just upstream of Oxford Avenue in Dudley (co-located with the DWM benthic macroinvertebrate sampling location, Appendix B, Tables B8 and B9).

DO 

DO measurements were all greater than 7.9 mg/L and percent saturation ranged from 90 to 102%.  It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.

Temperature 

The temperature measurements ranged from 8.3 to 23.8(C.

pH and Alkalinity

Instream pH ranged from 6.6 to 7.0 SU.  The maximum alkalinity was 27 mg/L.

Turbidity  

The maximum turbidity measurement was 1.5 nephelometric turbidity units (NTU).

Suspended Solids  

The maximum concentration of suspended solids was 2.8 mg/L.

Ammonia-Nitrogen

Ammonia-nitrogen concentrations were low ranging from <0.02 to 0.04 mg/L.

Phosphorus

Total phosphorus concentrations ranged between 0.016 and 0.05 mg/L.

Hardness

Hardness data ranged between 28 and 38 mg/L.

Although the RBP III analysis indicated non-impacted aquatic communities in this portion of the French River, the FR11 and FR17 benthos assemblages clearly showed signs of community imbalance.   Numerous weed-choked impoundments (e.g., Lowes, Robinson, Nipmuck, and McKinstry ponds, MA DEP 1999), the expansive Webster Lake, which discharges immediately upstream from FR11 via Mill Brook, and the productive and impounded nature of the French River itself probably collectively contribute to the dense FPOM food resource in this portion of the French River and the resulting (i.e., filter-feeding dominating) macroinvertebrate assemblages found here.  In addition, instream deposits of sand and FPOM and anthropogenic debris, both instream and along the riparian zone, threaten habitat quality throughout the segment; likely the result of urban runoff and potential inputs from the numerous sand and gravel operations upstream.   It is the best professional judgment of DWM biologists that the Aquatic Life Use is partially supported for this segment.   
Aesthetics

Petroleum odors detected near the top of the reach and slight turbidity in the water column indicated suspect water quality.  In addition, instream deposits of trash and fine organic materials and dense algal and macrophyte cover compromise the aesthetics of this portion of the French River.   MA DEP has also observed the dumping of pick-up truck loads of leaves adjacent to the river, as well as large trash items (mattresses, couches, TVs, tires, bicycles, and shopping carts) in the river near Oxford Avenue in Dudley.
The Aesthetics Use is assessed as partial support for the entire length of this segment. 
French River (MA42-05) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image51.png]



	PARTIAL SUPPORT
	Organic enrichment/

low DO, habitat alteration (sedimentation)
	Flow alteration
	Hydromodification (upstream impoundments), urban runoff
	Resource extraction, Hydromodification (flow regulation)

	Fish  Consumption
	[image: image52.png]



	NOT ASSESSED
	
	
	
	

	Primary  Contact
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	NOT ASSESSED
	
	
	
	

	Secondary  Contact
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	NOT ASSESSED
	
	
	
	

	Aesthetics
	
[image: image55.wmf]
	PARTIAL SUPPORT
	Odor, objectionable deposits
	
	Illegal dumping, urban runoff
	


RECOMMENDATIONS French River (MA42-05)

· Extremely low (channel only half full of water) base-flow observed within this segment of the French River poses a threat to both instream habitat quality and biological potential. Instream flows along this segment of the French River (including operations at the North Village Project Number 5824 and the any outlet management practices at the small impoundment slightly northwest from the intersection of North and East Main Streets in Webster) should be documented.  Attempts should be made to minimize adverse impacts on the flow regime of the French River and to mimic, to the extent possible, natural flow regimes.  
· Determine if the North Village Project Number 5824 releases a minimum flow of 12 cfs at the dam and 22 cfs below the project to the French River.   Evaluate and monitor this operation for compliance with the run of river requirement.  Minimize fluctuations in streamflow as a result of this operation if deemed necessary.  
· Reactivate publication of the USGS stream gage data for the French River at Webster (USGS gage 01125000).  Data publication was discontinued in 1981 although streamflow measurements have still been collected in order to document streamflow conditions in the river as well as an estimated 7Q10 flow for the river.
· As part of the WMA 5-year review, MA DEP should continue to evaluate the Dudley Water Department’s compliance with their WMA registration and permit.  
· Excerpted from the Biological Monitoring Technical Memorandum (Appendix C):
· In addition to the vast impervious surfaces adjacent to the FR11 and FR17 sampling reaches, other sources may also contribute to the substantial sediment deposits and associated substrate embeddedness observed in this segment. Numerous nearstream sand/gravel operations exist in this portion (i.e., between Oxford and Webster centers) of the French River.  Site visits to determine the extent that these facilities may contribute sediment loads to the French River are suggested. 

· A stream clean-up effort would address the instream deposits of trash observed during the biosurveys and greatly improve the aesthetic nature of this segment of the French River. In addition, the nearstream dumping of trash that is occurring in the backyard of an adjacent residence at FR11 should be addressed through outreach.

· Biomonitoring is recommended in this segment during the next MA DEP French River watershed survey in 2004, especially if the habitat degradation noted above is addressed through remediation and/or outreach efforts. FR17 should again serve as the upstream reference station for study sites downstream from the Webster-Dudley WWTP.  Fish population sampling should accompany the macroinvertebrate sampling effort.

· Review Shield Packaging Co., Inc.’s  SWPPP (permit MAR05C231).  Evaluate the quality of the SWPPP, extent of compliance, and the effectiveness in minimizing impacts of storm water runoff from the facility.

· Review Tolteck Fabrics, Dudley (permit MAR05B984). Evaluate the quality of the SWPPP, extent of compliance, and the effectiveness in minimizing impacts of storm water runoff from the facility to an unnamed brook to the French River.   

French River (Segment MA42-06)

Location: Webster-Dudley WWTP to Connecticut state line.  
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Segment Length: 1.5 miles.  

Classification:  Class B, Warm Water Fishery.

	Forest 
	59%

	Residential
	18%

	Agriculture 
	6%


The drainage area of this segment is approximately 

93 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
This segment is on the 1998 303(d) List of impaired waters for nutrients, organic enrichment/low DO, pathogens, taste, odor and color and turbidity (Table 2).  

The use assessment for Packard Pond (MA42040) is provided in the French River Subbasin – Lake Assessment section of this report.

The French River is impounded (approximately 0.5 miles) by the dam in Perryville (Webster/Dudley) located just upstream of the Massachusetts/Connecticut State Line.   Water quality problems in Perryville Impoundment include: critically low concentrations of dissolved oxygen, high concentrations of nutrients and bacteria, and chronic toxicity, as well as heavy metal contamination in the sediment (EPA 1986).  
WMA water withdrawal Summary (Appendix D, Table D3):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Dudley Water Department
	208000
	9P21008001
	21008001
	2080000-05G
	1.03 reg.

0.12 per

1.15 total
	0.61


* Not all sources are necessarily in this segment (their other sources are in segment MA42-05)

NPDES wastewater discharge Summary (APPENDIX D, TABLE D1):

The town of Webster Sewer Department (MA0100439) is authorized (permit signed September 2000) to discharge 6.0 MGD of treated wastewater via Outfall 001 to the French River.  Phosphorus removal (( 1.0 mg/l) is required.  The TRC limit is ( 0.029 mg/L.  A dechlorination system was added at the facility in 1991(Ostrosky 2002).  The whole effluent toxicity limits (monitoring frequency of 4 times per year) are LC50 ( 100% and CNOEC ( 37%, using C. dubia only.   Numeric Environmental Services was hired by NEIWPCC to re-run the waste load allocation model for the Webster/Dudley WWTP subsequent to the installation of advance waste treatment and to evaluate whether Class B standards were being met in the French River (Thomas 2002).  From a brief inspection of year 2001 DMR’s the plant has had intermittent excursions for suspended solids, chlorine residual, ammonia-nitrogen, nitrate-nitrogen, Kjeldahl-nitrogen, phosphorus, copper, lead, and acute toxicity (Ostrosky 2002).
It should also be noted that Webster and Dudley are NPDES Phase II communities.  They must apply for permit coverage for their municipal storm drainage systems and are required to develop, implement and enforce their storm water management programs by March 2003 (Domizio 2001).

Use Assessment 
Aquatic Life

Habitat and Flow 

The Perryville Dam has been leaking through both the spillway and the earthen walls for many years.  In September 2001 repairs made to eliminate leakage through the dam wall were successful (Beaudoin 2002).  Habitat quality in the French River approximately 700 m downstream from Perryville Road near the MA/CT state line in Thompson, CT received the highest evaluation of the mainstem French River stations surveyed by DWM in August 1999, although there was a considerable amount of trash (tires, plastics, metal tanks) observed in the sampling reach (Appendix C).   Epifaunal habitat for macroinvertebrates was good and fish cover was considered excellent.  Aquatic vegetation and filamentous green algae were abundant.  Streambanks were stable and the riparian zone was wide and undisturbed.  A railroad crossing just upstream from the reach and nearby sand/gravel operations were potential sources of NPS pollution. Slight turbidity was observed in the water column and an odor of treated sewage was detected here, as well. 

Biology  

Fish population and tissue sampling was conducted in Perryville Impoundment in 1984 (EPA 1986).  One brown bullhead exhibited tumorous growth on its skin and head and approximately 50% of bullheads caught had barble erosion.  Tissue analysis showed concentrations of copper, iron, mercury, zinc and aluminum, as well as PAH.  The potential effects of heavy metals on fish include impaired reproduction and death.  The fish population in Perryville Impoundment was skewed towards smaller, younger fish that exhibited characteristics of environmental stress such as reduced liveliness, empty gall bladders, and tumors (EPA 1986).  No recent fish population sampling, however, has been conducted in the Perryville Impoundment.
Benthic macroinvertebrate sampling was conducted by DWM in August 1999 approximately 700 m downstream from Perryville Road (near the MA/CT border) in Thompson Connecticut (Appendix C).  Compared to the reference station on the French River (station FR14) the RPB III analysis indicated the benthic community was non-impacted (95% comparability), as did the upstream/downstream evaluation for the Webster-Dudley WWTP discharge (station FR17 compared to station FR18).  The benthic community remained hyper-dominated, however, by filter-feeding hydropsychids - indicative of an imbalanced community and an overabundance of the FPOM food resource in this portion of the French River (Appendix C).  Results of upstream/downstream community comparisons suggest that water quality conditions, especially those relating to impoundment effects and/or urban runoff associated with downtown Webster, upstream of the discharge, rather than the discharge itself, probably exert the most influence on biological integrity at FR18.  Algal cover in this partial-canopy sampling reach was approximately 25%.  Microscopic examination showed that the green alga, Hydrodictyon spp., was very abundant in the substrate sample (Appendix G).

Toxicity

Effluent

A total of 21 acute and 14 modified acute and chronic whole effluent toxicity tests were conducted on the Webster WWTP effluent (Outfall #001) using C. dubia between June 1996 and March 2001.   The LC50 test results were >100% effluent with the exception of three tests (out of a total of 35) in which the LC50’s ranged between 54 and 82% effluent.  The CNOEC results ranged between 12.5 and 100% effluent.  The CNOEC results were less than 37% (permit limit) in four of the 14 test events.

Chemistry – sediment

Sediment sampling in the Perryville Impoundment was conducted by USGS in July 2001.  Ten core samples were collected and analyzed (top, middle, and bottom of each core if possible) for particle size, elemental metals, organics, total PCB, and total PAHs, however, these data are not yet available (Zimmerman 2002).  As part of their project, USGS will create a bathymetric map, measure and map sediment thickness, calculate sediment volumes, and determine the physical and chemical characteristics of the sediments within the Perryville Impoundment (USGS 2001).   Older data from Perryville Impoundment documented elevated levels of heavy metals, nutrients, and other contaminants in the sediments (EPA 1986 and Beaudoin 2002).  
The USGS, as part of their NAWQA study, analyzed sediment collected from the French River near North Grosvenordale, CT.  The concentration of total PCB was 60 PPB (Harris 1997).  This sediment sample was comprised primarily of sand (96%) and silt (3%), while the TOC was 12.6%.  
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Arsenic (32 PPM), cadmium (5.5 PPM), iron (3.9%), and mercury (0.97 PPM) exceeded the L-EL guidelines (Persaud et al.1993).  Chromium (630 PPM), copper (620 PPM), lead (310 PPM), manganese (1,700 PPM), nickel (110 PPM) and zinc (1,300 PPM) exceeded the S-EL guideline.

Chemistry – tissue 

At the USGS NAWQA study site on the French River at North Grosvenordale, Connecticut the concentration of PCB in the whole fish composite sample (comprised of six white suckers, Catastomas commersoni) was 240 (g/kg wet weight (Coles 1998).  This level of PCB did not exceed the National Academy of Sciences/National Academy of Engineers (NAS/NAE) guideline for total PCB (in Coles 1998) of 500(g/kg wet weight for the protection of fish-eating wildlife nor did total DDT nor total chlordane exceed the NAS/NAE guidelines.  

Although the RBP III analysis indicated a non-impacted aquatic community compared to both (FR14 and FR17) biomonitoring reference stations, the benthos assemblage clearly showed signs of community imbalance.   Relatively pollution tolerant filter-feeders comprised greater than half the sample, contributing to the highest biotic index received by a French River biomonitoring station and the worst-scoring (score=0) value for the percent dominant taxon metric. Like the upstream segment (MA42-05), it is the best professional judgment of DWM biologists that the Aquatic Life Use be assessed as partial support for this segment.  Impairment is most likely the result of organic enrichment from a combination of productive upstream impoundments, urban runoff and the municipal treatment plant, as well as potential inputs from the numerous sand and gravel operations upstream.
Aesthetics

Historically, blooms of green and blue-green algae recurred during summer months in Perryville Impoundment (EPA 1986 and Beaudoin 2002).  A considerable amount of trash (tires, plastics, furniture, metal tanks) was observed by DWM during the August 1999 survey in the sampling reach (Appendix C). Slight turbidity was observed in the water column and an odor of treated sewage was detected here as well. 

The Aesthetics Use is assessed as partial support for this segment.

French River (MA42-06) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image56.png]



	PARTIAL SUPPORT
	Organic enrichment/

low DO, habitat alteration (sedimentation)
	
	Hydromodification (upstream impoundments), urban runoff, municipal point source
	Resource extraction

	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
	
[image: image60.wmf]
	PARTIAL SUPPORT
	Odor, objectionable deposits, turbidity
	
	Urban runoff, municipal point source
	


RECOMMENDATIONS French River (MA42-06)

· Continue to evaluate the Webster Sewer Department’s whole effluent toxicity testing data.  If acute and/or chronic toxicity continues to be problematic the need for a toxicity identification and reduction evaluation should be considered as part of their NPDES permit renewal or sooner.
· As part of the WMA 5-year review, MA DEP should continue to evaluate the Dudley Water Department’s compliance with their WMA registration and permit. 

· Review the Numeric Environmental Services results for the Webster/Dudley WWTP and French River.  If necessary, explore alternatives to achieve Class B water quality standards.
· Conduct fish population and tissue sampling in Perryville Impoundment to evaluate the health of the population.
· Excerpted from the Biological Monitoring Technical Memorandum (Appendix C):

· Though their origins are unknown, a stream clean-up effort would address the instream deposits of trash observed during the biosurveys and greatly improve the aesthetic nature of this segment of the French River. 

· Sand inputs may originate from upstream sand/gravel operations in the western portion of Dudley—possibly warranting site visits to these facilities. 
· To continue to monitor the quality of the Webster-Dudley WWTP effluent and any effects it may have on downstream aquatic communities, biomonitoring is recommended here during the next MA DEP French & Quinebaug River watershed survey in 2004. Fish population sampling should accompany the macroinvertebrate sampling effort.

· Complete repairs to Perryville Dam by eliminating leaks through the granite block spillway.

· When available, review the USGS report on sediment quality and quantity for the Perryville Impoundment.

· Establish a Stream Team to obtain additional data and to foster local stewardship.
French River Watershed - Lake Assessments

A total of 68 lakes, ponds or impoundments (the term "lakes" will hereafter be used to include all) have been identified and assigned PALIS code numbers in the French River Basin (Ackerman 1989 and MA DEP 2001a). The total surface area of the French River Basin lakes is 3,556 acres.   They range in size from one to 1,181 acres; 56 lakes are less than 50 acres, 8 are greater than 100 acres and, of these, 2 are greater than 200 acres.  This report presents information on 46 of the French River Watershed lakes that are in the WBS database (Figure 11). The remaining 22 lakes, which total 163 acres, are unassessed and are not currently included as segments in the WBS database.  

The 46 lakes assessed in this report represent 3,393 of the 3,556 acres, or 95% of the surface area, in the French River Basin.  They lie wholly or partly within six of the basin’s 10 communities (Figure 11).  Thirty-four of the lakes assessed are less than 50 acres in total surface area.   Baseline lake surveys were conducted on five of these lakes (TMDL sampling) in the summer of 1999 (Appendix B, Tables B11, B13, and B14).  Synoptic surveys were conducted by DWM at 44 of these lakes in 1994 (Appendix B, Table B18).
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TROPHIC STATUS EVALUATION

Lakes are dynamic ecosystems that undergo a process of succession from one trophic state to another.  Under natural conditions most lakes move from a nutrient poor (oligotrophic) condition, through an intermediate (mesotrophic) stage of nutrient availability and biological productivity, to a nutrient-rich or highly productive (eutrophic) state.  For the purposes of this report trophic status was estimated primarily using visual observations of macrophyte cover and phytoplankton populations observed in 1994 and/or 1999 by MA DEP DWM (Appendix B, Tables B11 and B18).  Occasionally, older data from more detailed diagnostic studies were utilized.  A more definitive assessment of trophic status requires more extensive collection of water quality and biological data than is currently available. As available data become more than five years old trophic status estimates are generally listed as undetermined.  This is particularly true if the lake was previously estimated to be oligo- or mesotrophic since conditions may have moved to a more productive status in the interim.

The trophic status estimates for the lakes assessed in the French River Watershed are presented in Table 5.  Seven lakes (20% of the assessed lake acreage) were mesotrophic, 18 lakes (55% of the assessed lake acreage) were eutrophic and two lakes (11 acres) were hypereutrophic. Trophic status was undetermined for 19 lakes (25% of the assessed lake acreage).

Table 5. French River Watershed lake trophic status evaluation (Bold indicates waterbody on the 1998 303(d) list).

	Lake
	Waterbody Identification Code (WBID)
	Class
	Size

(Acres)
	Trophic Status Estimate

	Ballard Hill Pond, Leicester
	MA42069
	B
	5
	Eutrophic

	Bouchard Pond, Leicester
	MA42003
	B
	4
	Eutrophic

	Buffum Pond, Charlton/ Oxford
	MA42004
	B
	22
	Eutrophic

	Buffumville Lake, Charlton/ Oxford
	MA42005
	B
	186
	Eutrophic

	Burncoat Pond, Leicester/Spencer
	MA42007
	B
	122
	Mesotrophic

	Carbuncle Pond, Oxford
	MA42008
	B
	11
	Undetermined

	Cedar Meadow Pond, Leicester
	MA42009
	B
	146
	Mesotrophic

	Dresser Hill Pond, Charlton
	MA42014
	B
	8
	Undetermined

	Dutton Pond, Leicester
	MA42015
	B
	6
	Hypereutrophic

	Easterbrook Pond, Dudley
	MA42017
	B
	5
	Eutrophic

	Gore Pond, Charlton/Dudley (Baker Pond)
	MA42018
	B
	169
	Eutrophic

	Granite Reservoir, Charlton
	MA42019
	B
	198
	Mesotrophic

	Greenville Pond (West Basin), Leicester
	MA42022
	B
	7
	Undetermined

	Greenville Pond, Leicester
	MA42023
	B
	30
	Undetermined

	Hayden Pond, Dudley
	MA42024
	B
	41
	Undetermined

	Henshaw Pond*, Leicester 
	MA42025
	A
	33
	Undetermined

	Hudson Pond, Oxford
	MA42029
	B
	17
	Eutrophic

	Hultered Pond, Charlton
	MA42072
	B
	5
	Hypereutrophic

	Jones Pond, Charlton/ Spencer
	MA42030
	B
	25
	Eutrophic

	Larner Pond, Dudley
	MA42068
	B
	25
	Eutrophic

	Little Nugget Lake, Charlton
	MA42032
	B
	14
	Undetermined

	Low Pond, Dudley
	MA42033
	B
	3
	Mesotrophic

	Lowes Pond, Oxford
	MA42034
	B
	44
	Eutrophic

	McKinstry Pond, Oxford
	MA42035
	B
	16
	Eutrophic

	Merino Pond, Dudley
	MA42036
	B
	72
	Undetermined

	New Pond, Dudley
	MA42037
	B
	30
	Undetermined

	Nipmuck Pond, Webster
	MA42039
	B
	20
	Undetermined

	Packard Pond, Dudley
	MA42040
	B
	6
	Eutrophic

	Peter Pond, Dudley
	MA42042
	B
	44
	Undetermined

	Pierpont Meadow Pond, Charlton/Dudley
	MA42043
	B
	90
	Eutrophic

	Pikes Pond, Charlton
	MA42044
	B
	32
	Undetermined

	Putnam Pond, Charlton
	MA42046
	B
	19
	Undetermined


Table 5 (Continued). French River Watershed lake trophic status evaluation (Bold indicates waterbody on the 1998 303(d) list).

	Lake
	Waterbody Identification Code (WBID)
	Class
	Size

(Acres)
	Trophic Status Estimate

	Robinson Pond, Oxford
	MA42047
	B
	98
	Mesotrophic

	Rochdale Pond, Leicester
	MA42048
	B
	41
	Mesotrophic

	Sargent Pond, Leicester 
	MA42049
	B
	69
	Mesotrophic

	Shepherd Pond, Dudley
	MA42051
	B
	18
	Eutrophic

	Slaters Pond, Oxford
	MA42053
	B
	107
	Undetermined

	Snow Pond, Charlton
	MA42054
	B
	2
	Undetermined

	Stiles Reservoir, Spencer/ Leicester
	MA42055
	B
	346
	Undetermined

	Texas Pond, Oxford
	MA42058
	B
	27
	Undetermined

	Thayers Pond, Oxford
	MA42059
	B
	9
	Undetermined*

	Tobins Pond, Dudley
	MA42060
	B
	9
	Eutrophic

	Wallis Pond, Dudley
	MA42062
	B
	23
	Eutrophic

	Watson Mill Pond, Spencer
	MA42063
	B
	2
	Eutrophic

	Webster Lake, Webster
	MA42064
	B
	1181
	Eutrophic

	Wee Laddie Pond, Charlton
	MA42065
	B
	6
	Undetermined


* Due to upgrades at Oxford-Rochdale WWTP since 1995, trophic status may have changed since 1994 estimate.

NPDES General Stormwater Permits:

American Polymers Inc., 235 Old Webster Road, Oxford is authorized (permit MAR05C003) to discharge storm water to Buffum Pond.   As part of this permit, the facility is required to develop a SWPPP and conduct quarterly visual monitoring of their storm water discharge.  

Route 16 Auto Salvage, 4 Old Douglas Road, Webster is authorized (permit MAR05B655) to discharge storm water via Brown Brook to Webster Lake.  As part of this permit, the facility is required to develop a SWPPP and conduct quarterly visual monitoring of their storm water discharge.  

LAKE USE ASSESSMENTS

Lake assessments are based on information gathered during DWM surveys (recent and historic) as well as pertinent information from other reliable sources (e.g., abutters, herbicide applicators, diagnostic/feasibility studies, MDPH, etc.).  The 1994 DWM synoptic surveys focused on visual observations of water quality and quantity (e.g., water level, sedimentation, etc.), the presence of native and non-native aquatic plants (both distribution and areal cover) and presence/severity of algal blooms (Appendix B, Table B18).  During 1999 more intensive in-lake sampling was conducted by DWM in five lakes in the French River basin as part of the TMDL program.   This sampling included: in-lake measurements of dissolved oxygen, pH, temperature, Secchi disk transparency, nutrients, and chlorophyll a, and detailed macrophyte mapping (Appendix B, Tables B11, B13, and B14).  While these surveys provided additional information to assess the status of the designated uses, fecal coliform bacteria data were unavailable and, therefore, the Primary Contact Recreational Use was usually not assessed.  In the case of the Fish Consumption Use, fish consumption advisory information was obtained from the MDPH (MDPH 2001a).  Although the Drinking Water Use was not assessed in this water quality assessment report, the Class A waters were identified.  Information on drinking water source protection and finish water quality is available at http://www.state.ma.us/dep/brp/dws/dwshome.htm and from the French River Basin’s public water suppliers.

The use assessments and supporting information were entered into the EPA Water Body System database.  Data on the presence of non-native plants were entered into the MA DEP DWM informal non-native plant tracking database.
AQUATIC LIFE

In October 1995 a single sediment sample was collected in the deep hole of Buffumville Lake slightly northwest of the dam near the small island as part of the ACOE’s commitment to determine the presence/absence of EPA Priority Pollutants at Army Corps projects nationwide (Barker 1999b).  Analyses included: dioxins, furans, volatile (VOCs) and semi-volatile organic compounds (SVOCs), metals, PCB, pesticides, and TOC.  The TOC was 3%.      PCB Arochlor 1260, DDE (a breakdown product and an impurity in DDT), and DDD (an insecticide and DDT breakdown product) were measured in quantities too low to be quantified, but were estimated to be 0.021 PPM, 53 PPB, and 39 PPB, respectively.  Aldrin (an insecticide) was <3.6 PPB (Barker 1999b).   All of these analytes exceeded L-EL levels, but were below S-EL guidelines (Persaud et al. 1993).   Chromium (24 PPM), copper (8.9 PPM), zinc (73 PPM) and mercury (estimated at 0.10 PPM) were less than the L-EL guidelines.  Arsenic (estimated at 9.0 PPM), cadmium (estimated at 0.8 PPM), lead (32 PPM), and nickel (17 PPM) all exceeded the L-EL guidelines but were below the S-EL guidelines (Persaud et al. 1993).  

Non-native aquatic macrophytes were observed in 12 of the 44 lakes surveyed by DWM in 1994 (Appendix B, Table B18).  The two non-native aquatic species observed in the French River Basin lakes were Myriophyllum heterophyllum (variable water milfoil) and Cabomba caroliniana (fanwort).  The mere presence of these species is considered an imbalance to the native biotic community and so these lakes are listed as partial support.  Additionally, these species have high potential for spreading and are likely to have established themselves in downstream lake and river segments in the French River Basin, which may not have been surveyed.  Figure 12 indicates where these non-native aquatic species were observed during the DWM 1994 and/or 1999 surveys and the likely, or potential, avenues of downstream spreading.  
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Additionally, M. heterophyllum is suspected to be present in nine lakes in the French River Watershed: Burncoat Pond (Leicester), Greenville Pond West (Leicester), Little Nugget Lake (Charlton), Merino Pond (Dudley), New Pond (Dudley), Robinson Pond (Oxford), Rochdale Pond (Leicester), Stiles Reservoir (Spencer/Leicester), and Wallis Pond (Dudley).  At the time of the DWM surveys, these plants had not matured sufficiently for positive identification.  Because M. heterophyllum is suspected the Aquatic Life Use for these lakes is identified with an “Alert Status”.  
Two non-native wetland species, Lythrum salicaria (purple loosestrife) and Phragmites australis (reed grass), were identified at 8 (18%) of the 44 lakes surveyed by DWM in 1994 and/or 1999 (Appendix B, Tables B11 and B18).  Although the presence of these species is not generally a cause of impairment to lakes, their invasive growth habit can result in the impairment of wetland habitat associated with lakes.

Oxygen depletion occurred below 3.5 m during August and September 1999 in Gore Pond (Appendix B, Table B13).  Since approximately 25 acres of Gore Pond is greater than 3.5 m (approximately 15% of the lake surface area estimated using the bathymetric map and MassGIS) the Aquatic Life Use for that area is impaired (partial support) by organic enrichment/low dissolved oxygen.  Although oxygen depletion occurred below 2.5 m in Larner Pond, it represented less than 10% of the lake’s surface area and, therefore, was not considered an impairment of the Aquatic Life Use.  Oxygen depletion occurred below 3 meters in Rochdale Pond in August and September 1999 (Appendix B, Table B 13).  And since approximately 10 acres of Rochdale Pond is greater than 3 m (approximately 25% of the lake surface area estimated using the bathymetric map and MassGIS) the Aquatic Life Use for that area of Rochdale Pond is assessed as impaired (partial support) by organic enrichment/low dissolved oxygen.  Water quality sampling in Wallis Pond in 1999 indicated severe oxygen depletion just below the surface during the growing season (Appendix B, Table B13).  The Aquatic Life Use was, therefore, assessed as non-support for the entire 23 acres of Wallis Pond.  Suspected causes and sources of impairment for Wallis Pond include nutrient and/or organic loading from agricultural land in the watershed.
In summary, the Aquatic Life Use was assessed as partial or non-support in 12 lakes with confirmed non-native macrophyte(s) depending on the degree of biocommunity modification (Table 6).  Two additional lakes, Rochdale and Wallis ponds, were impaired (partial or non-support) as a result of organic enrichment/low dissolved oxygen while Gore Pond was impaired for both (non-native macrophytes and organic enrichment/low dissolved oxygen).  The remaining 32 lakes in the French River Basin were not assessed for the Aquatic Life Use because of the cursory nature of the synoptic surveys and/or the lack of dissolved oxygen data observations.

FISH CONSUMPTION

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

MDPH’s statewide advisory does not include fish stocked by the state Division of Fisheries and Wildlife or farm-raised fish sold commercially.  The advisory encompasses all freshwaters in Massachusetts and, therefore, the Fish Consumption Use for lakes in the French River Basin cannot be assessed as support or partial support.

In June 1999 fish toxics monitoring was conducted by DWM in Buffumville and Webster lakes at the request of the French/Quinebaug Watershed Team for human consumption considerations.  PCB was below the MDPH action levels of 2.0 PPM (Appendix B, Table B15).   Mercury concentrations were also below the MDPH action level of 0.5 PPM in Webster Lake but were elevated in fish from Buffumville Lake.  Because of elevated mercury concentrations, MDPH issued a fish consumption advisory in February 2002 due to mercury contamination for Buffumville Lake in Charlton/Oxford (MDPH 2002).  The advisory recommends the following:

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

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

In July 1998 fish toxics monitoring (metals, PCB, and organochlorine pesticide in edible fillets) was conducted by DWM in Texas Pond in response to a public information request.   These data can be found in Appendix B, Table B16.   Because of elevated mercury concentrations, MDPH issued a fish consumption advisory in November 1998 due to mercury contamination for Texas Pond (erroneously equated with Thayer Pond) in Oxford (MDPH 2001a).  The advisory recommends the following:

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

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

Only one lake, Texas Pond in Oxford, is impaired (non-support due to mercury contamination) for the Fish Consumption Use (Table 6).  [NOTE: The MDPH 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.  MDPH’s most current Fish Consumption Advisory list is available online at http://www.state.ma.us/dph/beha/fishlist.htm.]
PRIMARY AND SECONDARY CONTACT RECREATION AND AESTHETICS

In 1994 DWM conducted synoptic surveys of 44 lakes in the French River Watershed.  These surveys included observations of water quality and quantity, the presence of native and non-native aquatic plants, and the presence/severity of algal blooms (Appendix B, Table B18).  Additional data were collected in five of these lakes by DWM in 1999 for the purpose of TMDL development.  These data, combined with the 1998 303(d) List of impaired waters and the ACOE bathing beach bacteria data, were used to assess the recreational and aesthetics uses. 

The ACOE collected fecal coliform bacteria samples from their bathing beach on Buffumville Lake every other week during their primary recreation season (third week of May – Labor Day) between 1997 and 2000.   During this time period the fecal coliform bacteria counts exceeded 200cfu/100ml (the bathing beach standard) on only four occasions; once in July of 1997, once in July of 1999, and twice in August of 2000.  The ACOE closed the Buffumville Lake beach on the above four occasions due to elevated levels of fecal coliform bacteria following heavy rain events (Barker 1997, 1998, 1999a, 2000).   Based on the low fecal coliform bacteria counts, both the Primary and Secondary Contact Recreational uses are assessed as support for Buffumville Lake.  However, the Primary Contact Recreational Use is identified with an “Alert Status” following storm events.   

None of the five lakes surveyed by DWM in the French River Watershed in 1999 violated the Secchi disk depth bathing beach criterion of four feet (Appendix B, Table B14).  However, each of these lakes had very dense aquatic macrophyte growth over all or a portion of their surface (Appendix B, Baseline Lake Survey results).   The recreational and aesthetics uses were assessed as non-support in those areas.   In the unaffected areas the Primary Contact Recreational Use was not assessed due to the lack of fecal coliform bacteria data.

Where very dense aquatic macrophyte growth was noted during the 1994 synoptic surveys and there was no knowledge of remedial efforts the assessment of the recreational uses was assessed as non-support (Appendix B, Table B18).   In lakes or areas of lakes that were unaffected by macrophyte growth the Primary Contact Recreational Use was not assessed due to the lack of any current data.

With the exception of Buffumville Lake, no other lakes in the French River Watershed were assessed as supporting the Primary Contact Recreational Use.  The Primary Contact Recreational Use was impaired (partial or non-support) for part or all of 20 lakes (326 acres; nearly 10% of the total acreage assessed in this report) in the French River Basin (Table 6).  Causes of impairment included overabundant plant growth (native and/or non-native vegetation and algae) and nutrients.  The Primary Contact Recreational Use was not assessed for all of 25 lakes and portions of seven lakes (a total of 2,881 acres).  
The Secondary Contact Recreational and Aesthetics uses were assessed as support in all or portions of five lakes (391 acres) in the French River Watershed (12% of the total acreage assessed in this report).  Twenty of the assessed lakes (wholly or in-part) had a high density of macrophyte or algae growth that resulted in the Secondary Contact Recreational and Aesthetic uses being impaired (partial or non-support) (Table 6).  These uses were not assessed for 25 lakes and portions of three lakes (2,676 acres).  Although Webster Lake, which has a public access site, is heavily utilized for both Primary and Secondary Contact Recreational uses, the uses are not assessed because of the lack of current data.  
SUMMARY

A total of 28 of the 46 lakes in the French River Watershed assessed in this report were impaired for one or more uses. Causes of impairment included: noxious (overabundant) plant growth (including both native and non-native vegetation), mercury contamination, organic enrichment, and low dissolved oxygen. No lakes supported all uses nor were any assessed as support for either the Aquatic Life or Primary Contact Recreational uses.  Eighteen lakes are currently not assessed for any uses (Table 6).  Seven of these lakes are on the 1998 303(d) List of impaired waters.  
Due to the focus of the lake surveys conducted for the TMDL program the major cause for use impairment was aquatic plants, either native or non-native.  Mercury contamination and organic enrichment/low dissolved oxygen were also causes for impairment.   Low dissolved oxygen and excessive native plant growths are likely symptoms of lake eutrophication, a process of enrichment from excessive, anthropogenic introductions of plant nutrients.  Site-specific sources of impairment to the lakes in the French River Basin are largely unknown.  However, nutrient enrichment from storm water runoff, failing, substandard, or inappropriately sited sewage disposal systems, and/or drainage from agricultural lands are likely to have increased macrophyte productivity, resulting in impairments to the Aquatic Life, Recreational, and Aesthetics uses.

Two lakes in the French River Watershed, Texas Pond and Buffumville Lake, totaling 213 acres, are impaired for the Fish Consumption Use because of mercury contamination. 

Table 6 presents the use assessments for the individual lakes in the French River Watershed.    
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Table 6.  French River Watershed lake assessments.

	Lake, Location
	WBID
	Size

(Acres)
	Aquatic Life
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(Impairment Cause)
	Fish Consumption
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(Impairment Cause)
	Primary Contact
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(Impairment Cause)
	Secondary Contact
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(Impairment Cause)
	Aesthetics
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(Impairment Cause)

	Ballard Hill Pond, Leicester
	MA42069
	5
	Not Assessed
	Not Assessed
	Non-Support

(Noxious Plants)
	Non-Support

(Noxious Plants)
	Non-Support

(Noxious Plants)

	Bouchard Pond, Leicester
	MA42003
	4
	Non-Support

(Noxious plants,

Non-native plants – 

 M. heterophyllum)
	Not Assessed
	Non-Support (Noxious plants, non-native plants)
	Non-Support (Noxious plants, non-native plants)
	Non-Support 

(Noxious plants, non-native plants)

	Buffum Pond, Charlton/ Oxford
	MA42004
	22
	Partial support

(Non-native plants – 

 M. heterophyllum)
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Buffum Pond receives cooling water and storm water discharges from American Polymers, Inc. (API) of Oxford (MA0029050); thermal and chronic whole effluent toxicity are of concern.  Permit is scheduled to be reissued.  Additional information in Little River segment MA42-09 and Appendix D, Table D2.

	Buffumville Lake, Charlton/ Oxford
	MA42005
	186
	Partial support

(Non-native plants – 

 M. heterophyllum)
	Non-Support

(Mercury)
	Support

 (“Alert Status” issue identified – see text)
	Support
	Not Assessed

	Note:  Lake created by ACOE as flood control project, additional information in Little River segment MA42-09.

	Burncoat Pond, Leicester/Spencer
	MA42007
	122
	Not Assessed


	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  The Aquatic Life Use is identified with an “Alert Status” because the presence of M. heterophyllum is likely, but it needs confirmation.

	Carbuncle Pond, Oxford
	MA42008
	11
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Town has received one DEM Lake and Pond Grant (1996) for chemical treatment of aquatic plants and development of a long-term plant management program.

	Cedar Meadow Pond, Leicester
	MA42009
	146
	Partial support

(Non-native plants – 

C. caroliniana and
M.  heterophyllum)
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Dresser Hill Pond, Charlton
	MA42014
	8
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Pond is located on French/Quinebaug drainage divide; currently outflow is directed to Gore Pond, Charlton.  Some agricultural NPS control methods may have been implemented but new data are needed to evaluate conditions.  Herbicides were applied for plant control in 1998 (MA DEP 2000b).
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Table 6 (Continued).  French River Watershed lake assessments.

	Lake, Location
	WBID
	Size

(Acres)
	Aquatic Life
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(Impairment Cause)
	Fish Consumption
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(Impairment Cause)
	Primary Contact
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(Impairment Cause)
	Secondary Contact
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(Impairment Cause)
	Aesthetics
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(Impairment Cause)

	Dutton Pond, Leicester
	MA42015
	6
	Non-Support

(Nutrients, 

noxious plants, algae)
	Not Assessed
	Non-Support

(Nutrients, 

noxious plants, algae)
	Non-Support

(Nutrients, 

noxious plants, algae)
	Non-Support

(Nutrients, 

noxious plants, algae)

	Note:  Dutton Pond receives treated effluent discharge from the Leicester Water Supply District (MA0101796).  Additional information in Town Meadow Brook segment MA42-02 and Appendix D, Table D1.

	Easterbrook Pond, Dudley
	MA42017
	5
	Not Assessed
	Not Assessed
	Non-Support (Noxious plants)
	Non-Support (Noxious plants)
	Non-Support

(Noxious plants)

	Gore Pond, Charlton/Dudley (Baker Pond)
	MA42018
	169
	Partial Support

(Organic enrichment/low dissolved oxygen, noxious plants, non-native plants -

 M. heterophyllum)
	Not Assessed
	Non-Support - 75 acres

(Noxious plants,

non-native plants) Not Assessed – 94 acres
	Support – 94 acres

Non-Support - 75 acres

(Noxious plants,

non-native plants)
	Support – 94 acres

Non-Support - 75 acres

(Noxious plants,

non-native plants)

	Note:  Some agricultural NPS control methods may have been implemented upstream (see note for Dresser Hill Pond).  Herbicides were applied for plant control in 1998, 1999 and 2000 (MA DEP 2000b).

	Granite Reservoir, Charlton
	MA42019
	198
	Partial Support

(Non-native plants -  M. heterophyllum.) 
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Herbicides were applied for plant control in 1999 and 2000 (MA DEP 2000b).

	Greenville Pond (West Basin), Leicester
	MA42022
	7
	Not Assessed


	Not Assessed
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)

	Note:  The Aquatic Life Use is identified with an “Alert Status” because the presence of M. heterophyllum is likely, but it needs confirmation.

	Greenville Pond, Leicester
	MA42023
	30
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Leicester Water Supply District (MA0101796) discharge upstream of Greenville Pond.  Additional information in Town Meadow Brook segment MA42-02 and Appendix D, Table D1.  Pond is on the 1998 303(d) List (needing confirmation) with turbidity listed as cause of impairment.

	Hayden Pond, Dudley
	MA42024
	41
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Henshaw Pond*, Leicester 
	MA42025
	33
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Henshaw Pond is a Class A, Public Water Supply.  Cherry Valley & Rochdale Water District has a surface water intake in the pond (WMA registration 21015101).  Additional information is provided in the French River segment MA42-03 and Appendix D, Table D3).
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Table 6 (Continued).  French River Watershed lake assessments.

	Lake, Location
	WBID
	Size

(Acres)
	Aquatic Life
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(Impairment Cause)
	Fish Consumption
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(Impairment Cause)
	Primary Contact
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(Impairment Cause)
	Secondary Contact
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(Impairment Cause)
	Aesthetics
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(Impairment Cause)

	Hudson Pond, Oxford
	MA42029
	17
	Not Assessed
	Not Assessed
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)

	Hultered Pond, Charlton
	MA42072
	5
	Not Assessed
	Not Assessed
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)

	Note:  Hultered Pond in Charlton was formerly identified as MA41023 but is actually in the French River Basin so the WBID has been corrected and is now MA42072.

	Jones Pond, Charlton/ Spencer
	MA42030
	25
	Not Assessed
	Not Assessed
	Not Assessed – 

10 acres

Non-Support – 

15 acres

(Noxious plants)
	Not Assessed – 

10 acres

Non-Support – 

15 acres

(Noxious plants)
	Not Assessed – 

10 acres

Non-Support – 

15 acres

(Noxious plants)

	Larner Pond, Dudley
	MA42068
	25
	Partial Support

(Noxious plants, non-native plants - M. heterophyllum)
	Not Assessed
	Not assessed – 

10 acres

Non-Support – 

15 acres

(Noxious plants, non-native plants)
	Support – 10 acres

Non-Support – 

15 acres

(Noxious plants, non-native plants)
	Support – 10 acres

Non-Support – 

15 acres

(Noxious plants, non-native plants)

	Little Nugget Lake, Charlton
	MA42032
	14
	Not Assessed


	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  The Aquatic Life Use is identified with an “Alert Status” because the presence of M. heterophyllum is likely, but it needs confirmation.

	Low Pond, Dudley
	MA42033
	3
	Partial Support

(Non-native plants -  M. heterophyllum.)
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Lowes Pond, Oxford
	MA42034
	44
	Not Assessed
	Not Assessed
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)

	McKinstry Pond, Oxford
	MA42035
	16
	Not Assessed
	Not Assessed
	Not Assessed – 

6 acres

Non-Support – 

10 acres

(Noxious plants)
	Not Assessed – 

6 acres

Non-Support – 

10 acres

(Noxious plants)
	Not Assessed – 

6 acres

Non-Support – 

10 acres

(Noxious plants)

	Merino Pond,

Dudley
	MA42036
	72
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  The Aquatic Life Use is identified with an “Alert Status” because the presence of M. heterophyllum is likely, but it needs confirmation.
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Table 6 (Continued).  French River Watershed lake assessments.

	Lake, Location
	WBID
	Size

(Acres)
	Aquatic Life
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(Impairment Cause)
	Fish Consumption
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(Impairment Cause)
	Primary Contact
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(Impairment Cause)
	Secondary Contact
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(Impairment Cause)
	Aesthetics
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(Impairment Cause)

	New Pond, Dudley
	MA42037
	30
	Not Assessed


	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  The Aquatic Life Use is identified with an “Alert Status” because the presence of M. heterophyllum is likely, but it needs confirmation.

	Nipmuck Pond, Webster
	MA42039
	20
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Packard Pond, Dudley
	MA42040
	6
	Partial Support

(Noxious plants, non-native plants - M. heterophyllum.)
	Not Assessed
	Non-Support

(Noxious plants, non-native plants) 
	Non-Support

(Noxious plants, non-native plants)
	Non-Support

(Noxious plants, non-native plants)

	Peter Pond, Dudley
	MA42042
	44
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Pierpont Meadow Pond, Charlton/Dudley
	MA42043
	90
	Partial Support

(Noxious plants, non-native plants – M. heterophyllum.)
	Not Assessed
	Not Assessed –

 75 acres

Non-Support – 

15 acres

(Noxious plants, non-native plants) 
	Support – 75 acres

Non-Support – 

15 acres

(Noxious plants, non-native plants)
	Support – 75 acres

Non-Support – 

15 acres

(Noxious plants, non-native plants)

	Note:  Pond has two outlets; uncertain which is actually used (non-native threats downstream).

	Pikes Pond, Charlton
	MA42044
	32
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  This pond used to receive treated wastewater from the MASS Turnpike Authority 5W (west-bound rest area facility) in Charlton (NPDES # MA0022357) (See segment MA41-06 and Appendix D, Table D2).

	Putnam Pond, Charlton
	MA42046
	19
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:   Herbicides were applied for plant control in 1998, 1999 and 2000 (MA DEP 2000b).

	Robinson Pond, Oxford
	MA42047
	98
	Not Assessed


	Not Assessed
	Not Assessed – 

68 acres

Non-Support – 

30 acres

(Noxious plants)
	Not Assessed – 

68 acres

Non-Support – 

30 acres

(Noxious plants)
	Not Assessed – 

68 acres

Non-Support – 

30 acres

(Noxious plants)

	Note:  The Aquatic Life Use is identified with an “Alert Status” because the presence of M. heterophyllum is likely, but it needs confirmation.
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Table 6 (Continued).  French River Watershed lake assessments.

	Lake, Location
	WBID
	Size

(Acres)
	Aquatic Life
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(Impairment Cause)
	Fish Consumption
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(Impairment Cause)
	Primary Contact

[image: image83.png]



(Impairment Cause)
	Secondary Contact
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(Impairment Cause)
	Aesthetics
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(Impairment Cause)

	Rochdale Pond, Leicester
	MA42048
	41
	Not Assessed – 

31 acres

Partial Support – 

10 acres (Organic enrichment/ low DO)
	Not Assessed
	Not Assessed –

 26 acres

Non-Support – 

15 acres

(Noxious plants)
	Support – 26 acres

Non-Support – 

15 acres

(Noxious plants)
	Support – 26 acres

Non-Support – 

15 acres

(Noxious plants)

	Note:  The Aquatic Life Use is identified with an “Alert Status” because the presence of M. heterophyllum is likely, but it needs confirmation. Leicester Water Supply District (MA0101796) discharge also upstream of Rochdale Pond.  Additional information in Town Meadow Brook segment MA42-02 and Appendix D, Table D1.

	Sargent Pond, Leicester 
	MA42049
	69
	Partial Support

(Non-native plants – M. heterophyllum)
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Shepherd Pond, Dudley
	MA42051
	18
	Not Assessed
	Not Assessed
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)

	Slaters Pond, Oxford
	MA42053
	107
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Snow Pond, Charlton
	MA42054
	2
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Stiles Reservoir, Spencer/ Leicester
	MA42055
	346
	Not Assessed


	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  The Aquatic Life Use is identified with an “Alert Status” because the presence of M. heterophyllum is likely, but it needs confirmation.

	Texas Pond, Oxford
	MA42058
	27
	Not Assessed
	Non-Support

(Mercury)
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Pond is downstream from Oxford-Rochdale WWTP (MA0100170) discharge.  Additional information in French River segment MA42-03 and Appendix D, Table D1. 

	Thayers Pond, Oxford
	MA42059
	9
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Pond is downstream from Oxford-Rochdale WWTP (MA0100170) discharge.  Additional information in French River segment MA42-03 and Appendix D, Table D1.

	Tobins Pond, Dudley
	MA42060
	9
	Not Assessed
	Not Assessed
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)
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Table 6 (Continued).  French River Watershed lake assessments.

	Lake, Location
	WBID
	Size

(Acres)
	Aquatic Life
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(Impairment Cause)
	Fish Consumption
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(Impairment Cause)
	Primary Contact

[image: image88.png]



(Impairment Cause)
	Secondary Contact
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(Impairment Cause)
	Aesthetics
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(Impairment Cause)

	Wallis Pond, Dudley
	MA42062
	23
	Non-Support

(Organic enrichment/ low DO, noxious plants)
	Not Assessed
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)

	Note:  Presence of M. heterophyllum likely; needs confirmation.

	Watson Mill Pond, Spencer
	MA42063
	2
	Not Assessed
	Not Assessed
	Partial Support – 

1 acre 

Non-Support – 

1 acre

(Noxious plants)
	Partial Support – 

1 acre 

Non-Support – 

1 acre

(Noxious plants)
	Partial Support – 

1 acre 

Non-Support – 

1 acre

(Noxious plants)

	Webster Lake, Webster
	MA42064
	1181
	Partial Support

(Non-native plants - M. heterophyllum)
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Webster Lake has a public access site.  A water quality study of the lake was conducted in 1975/1976 (Arnold and Smith 1980).  Ongoing septic system concerns were addressed in a septic system management plan (Cox Environmental Engineering 1988) and other anecdotal information suggests concerns with increased sedimentation.  Town has received two DEM Lake and Pond Grants (1995 and 1998) to improve public access, develop a storm water education plan and increase public education.  Need to determine status of septic system/sewering upgrades. Cranston Print Works – Webster Division is registered to withdraw surface water from the lake (WMA registration 21031602).  Additional information is provided in the Mill Brook segment MA42-10 and Appendix D, Table D3).

	Wee Laddie Pond, Charlton
	MA42065
	6
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed


RECOMMENDATIONS – LAKES

· Coordinate with DEM and/or other groups conducting lake surveys to generate quality assured lake data.  Conduct more intensive lake surveys to better determine the lake trophic and use support status and identify causes and sources of impairment.  As sources are identified within lake watersheds, they should be eliminated or, at least, minimized through the application of appropriate point or non-point source control techniques.  

· Implement recommendations identified in the TMDLs and lake diagnostic/feasibility studies, including lake watershed surveys to identify sources of impairment.
· Review American Polymers Inc., 235 Old Webster Road, Oxford (permit MAR05C003) and Route 16 Auto Salvage, 4 Old Douglas Road, Webster (permit MAR05B655) SWPPPs.  Evaluate the quality of the SWPPPs, extent of compliance, and the effectiveness in minimizing impacts of storm water runoff from the facilities to Buffum Pond and Brown Brook to Webster Lake, respectively.

· Review data from “Beaches Bill” required water quality testing (bacteria sampling at all formal bathing beaches) to assess the status of the recreational uses on Buffumville Lake (Charlton/Oxford), Carbuncle Pond (Oxford), Merino Pond (Dudley), and Webster Lake (Webster).
· Review the MA DEP Drinking Water Program Source Water Assessment Program (SWAP) evaluations when they are completed and then develop and implement recommendations for the protection of Class A lakes in the French River Basin, including Henshaw Pond.
· Quick action is necessary to manage non-native aquatic or wetland plant species that are isolated in 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 (Figure 12 and Table 6), to determine the extent of the infestation.  And, "spot" treatments (refer to the draft Generic Environmental Impact Report for Eutrophication and Aquatic Plant Management in Massachusetts [MA DEP and DEM 1998] for advantages and disadvantages of each) should be undertaken to control populations at these sites.  These treatments include careful hand-pulling of individual plants in small areas.  In larger areas, other techniques, such as selective herbicide application, may be necessary.  In either case, the treatments should be undertaken prior to fruit formation and with a minimum of fragmentation of the individual plants. These actions will minimize the spreading of the populations.  This draft aquatic plant report (MA DEP and DEM 1998) should be consulted prior to the development of any lake management plan to control non-native aquatic or wetland plant species.

· Where non-native plant infestations are more extensive, conduct additional monitoring to determine the extent of the problem. The draft Generic Environmental Impact Report for Eutrophication and Aquatic Plant Management in Massachusetts (MA DEP and DEM 1998) should be consulted prior to the development of any lake management plan to control non-native aquatic plant species.  Plant control options can be selected from several techniques (i.e., bottom barriers, drawdown, herbicides, etc.) each of which has advantages and disadvantages that need to be addressed for the specific site.  However, methods that result in fragmentation (such as cutting or raking) should be discouraged because of the propensity for some invasive species of these plants to reproduce and spread vegetatively (from cuttings).

· Confirm the presence of Myriophyllum heterophyllum in the following nine lakes:  Burncoat Pond (Leicester), Lake George (Wales), Greenville Pond West (Leicester), Little Nugget Pond (Charlton), Merino Pond (Dudley), New Pond (Dudley), Rochdale Pond (Leicester), Stiles Reservoir (Spencer/Leicester), and Wallis Pond (Dudley).  
· Prevent spreading of invasive plants.  Once the extent of the problem is determined and control practices are exercised, vigilant monitoring needs to be practiced to guard against infestations 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. 
· Investigate the downstream spread of non-native aquatic plant species in the following lakes (bold indicates where non-native plants were identified):

	Cabomba caroliniana (Fanwort)

	Cedar Meadow Pond (Leicester) ( unnamed tributary (  Bouchard Pond (Leicester) ( Burncoat Brook (through Ballard Hill Pond, Leicester) ( Town Meadow Brook ( Greenville Pond (Leicester) ( unnamed tributary ( Rochdale Pond (Leicester) ( French River in Leicester (through Texas Pond, Thayer Pond, Howarth’s Upper and Lower Ponds, all in Oxford, and two unnamed impoundments in Webster/Dudley) ( Connecticut

	Myriophyllum heterophyllum (Variable water milfoil)

	Sargent Pond (Leicester) ( unnamed tributary (through Ashwith Pond and Dutton Pond in Leicester) ( Town Meadow Brook ( Greenville Pond (Leicester) ( unnamed tributary ( Rochdale Pond (Leicester) ( French River in Leicester (through Texas Pond, Thayer Pond, Howarth’s Upper and Lower Ponds, all in Oxford, and two unnamed impoundments in Webster/Dudley) ( Connecticut

	Cedar Meadow Pond (Leicester) ( unnamed tributary (  Bouchard Pond (Leicester) ( Burncoat Brook (through Ballard Hill Pond, Leicester) ( Town Meadow Brook ( Greenville Pond (Leicester) ( unnamed tributary ( Rochdale Pond (Leicester) ( French River in Leicester (through Texas Pond, Thayer Pond, Howarth’s Upper and Lower Ponds, all in Oxford, and two unnamed impoundments in Webster/Dudley) ( Connecticut

	Gore (Baker) Pond (Charlton//Dudley) ( unnamed tributary (through Shepherd Pond, Dudley) ( Granite (South Charlton) Reservoir ( unnamed tributary (through unnamed impoundments) ( South Fork ( Buffumville Lake  (Charlton) ( Little River (through Buffum Pond, Charlton/Oxford) ( French River (through  and two unnamed impoundments in Webster/Dudley) ( Connecticut

	Pierpont Meadow Pond (Charlton/Dudley) ( South Fork  ( Buffumville Lake  (Charlton) ( Little River (through Buffum Pond, Charlton/Oxford) ( French River (through  and two unnamed impoundments in Webster/Dudley) ( Connecticut

	Larner Pond (Dudley) ( unnamed tributary ( Merino Pond (Dudley) ( Low Pond (Dudley) ( unnamed tributary ( French River  (through one impoundment in Webster/Dudley) ( Connecticut 

	Packard Pond (Dudley) ( unnamed tributary ( French River  (through one impoundment in Webster/Dudley) ( Connecticut

	Webster (Lake Chaubunagungamaug) Lake (Webster) ( Mill Brook (through an unnamed impoundment) ( French River  (through two impoundment in Webster/Dudley) ( Connecticut


Quinebaug River Watershed - River Segment Assessments

There are a total of eight freshwater rivers in the Quinebaug River Watershed assessed in this report (Figure 13).  These include: the Quinebaug River and Wales, Mill and Cady brooks. While these rivers represent only 10% of the 29 named streams they account for 46% (length of river miles) of the estimated 82.7 named river miles in the basin in the state of Massachusetts.  The remaining rivers are small and/or unnamed and are currently unassessed.
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Quinebaug River (Segment MA41-01)

Location: Outlet Hamilton Reservoir, Holland, to Sturbridge WWTP, Sturbridge.  
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Segment Length: 11 miles.  

Classification: Class B, Cold Water Fishery

	Forest 
	 76%

	Residential
	10%

	Agriculture 
	4%


The drainage area of this segment is approximately 65 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
This segment is on the 1998 303(d) List of impaired waters for pathogens (Table 3).

The beginning of the Quinebaug River varies between Goodall’s Pond (aka Little Massapoag Pond, which is fed by Leadmine Brook), and the northern outlet of Mashapaug Lake in Union, Connecticut.  Releases from Mashapaug Lake occur both from the northwest outlet, and thus to the Quinebaug River, and to the south, via Bigelow Brook to the Shetucket River Watershed.  Under a 100-year storm condition, CT DEP found flow from the pond exited through both the north and south outlets.  The spillways are both set at the same elevation and flow out of the north and south outlets are roughly in equal proportions (Thomas 2001).  Connecticut has classified Mashapaug Lake as oligotrophic, or of exceptionally high water quality (CT DEP and USDA NRCS 1998).   The CT DEP has authorized winter drawdowns in Mashapaug Lake via the manual sluice gates to permit maintenance of privately owned property.  When the lake level is being lowered it is drained northward into Goodhall’s Pond and into the Quinebaug River system. Additionally, the outlet to Bigelow Brook lacks flow during these low water level conditions (including winter drawdowns) when all flow goes toward Hamilton Reservoir in Holland, MA (Thomas 2001).  Drawdowns have been conducted as often as annually; in 2001, CT DEP authorized drawdowns to occur once every three years in the future.  The next may be conducted in 2003.

There are two named tributaries that discharge into Hamilton Reservoir and are currently unassessed (not included as segments in the WBS or this report).  MA DFWELE conducted fish population surveys at two stations in Stevens Brook and one station in Browns Brook in June 2000.  It is unclear whether or not trout collected from Browns Brook and the downstream station of Stevens Brook are a result of stocking or a reproducing population.  Multiple age classes of eastern brook trout were found at the upstream station on Stevens Brook (Richards 2002).  In addition, DFWELE has proposed that Stevens and Browns brooks be reclassified in the SWQS as cold water fisheries (MassWildlife 2001).  
The ACOE New England District maintains a flood control project, East Brimfield Reservoir (Lake) in the towns of Holland, Brimfield and Sturbridge within this segment of the Quinebaug River.  East Brimfield Reservoir (Lake) is a Class II project, which is part of a system of six ACOE flood control dams in the Thames River Basin.  The East Brimfield Dam is a 520’ long, 55’ high earth and rock fill dam.  Peak storage capacity of the Lake is 9.7 billion gallons (flood control pool can rise 19‘ above the normal 13’ recreation pool) (ACOE 2001).    The project was placed in operation in 1960 in response to the floods of 1955 to provide flood storage along the Quinebaug and Thames rivers.  The 2,717-acre Army Corps property encompasses approximately 5.4 miles of the Quinebaug River.  The reservoir offers recreational opportunities that include swimming, canoeing, boating, picnicking, fishing, and hunting.  Additionally, the ACOE Westville Lake Flood Control Project (described in more detail in segment MA41-02) encompasses the lower 1.6 miles of this segment of the Quinebaug River.

There is one unnamed tributary (locally known as Freemans Brook) that discharges into the East Brimfield Reservoir through Long Pond and is currently unassessed (not included as segments in the WBS or this report).  DFWELE conducted a fish population survey in this brook in June 2000.  DFWELE has proposed that Freeman Brook be reclassified in the SWQS as a cold water fishery (MassWildlife 2001).  Multiple age groups of eastern brook trout were found (Richards 2002).  

The use assessments for Leadmine Pond (MA41027), Hamilton Reservoir (MA41019), Holland Pond (MA41022), East Brimfield Reservoir (MA41014), Little Alum Pond (MA41029), Alum Pond (MA41001), Cedar Pond (MA41008), and New Boston Road Pond (MA41035) are provided in the Quinebaug River Subbasin – Lake Assessment section of this report.  

There are public access sites (boat ramps) located at Hamilton Reservoir, Holland Pond, East Brimfield Reservoir and Alum Pond.  The Quinebaug River Water Trail, a six-mile flat water canoe trail, is located between Holland Pond and the East Brimfield Reservoir.   

WMA water withdrawal Summary (Appendix D, Table D3):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Sturbridge Water Department
	2287000
	9P220928701
	20928701
	Well #1

Well #2

Well #3
	0.69 reg.

0.43 per.

1.12 total
	0.89


NPDES wastewater discharge Summary:

Based on the available information, there are no longer any NPDES regulated surface wastewater discharges to this segment.

other:

The Old Sturbridge Village Hydropower Project Number 6077, owned by Old Sturbridge Village, is located on the Quinebaug River near the lower end of this segment.  The project has the capacity to generate 34 Kilowatts of electricity.  The FERC license (exempt status) was issued in June 1986.  There are no expiration dates for exempt licenses (Goggins 2001).  The main dam is 14.6’ high and is 140’ long.   The project includes one wooden powerhouse along the river.  The powerhouse was constructed in 1982 and contains unit controls only.  There are two generating units installed in the penstocks, however, only one has been operational since 1992.  The project is supposed to operate as a run-of-river facility and release a minimum flow of 38 cfs from the dam to protect downstream resources.  The minimum flow is provided through the operation of the units (Goggins 2001).  While there are currently no fish passage facilities located at this dam, the FERC exemption requires the owner to install fishways when the state implements a plan to restore fish passage throughout that area (Grader 2001).
Use Assessment 
Aquatic Life

Habitat and Flow 

Release of water into the Quinebaug River is controlled (manual gate) by the town of Holland at the outlet of Hamilton Reservoir (Fennessey et al. 2001).  Currently, the town highway supervisor manipulates the gates at the request of the Town Selectmen and Conservation Commission.  A winter drawdown for dock maintenance/weed control is usually conducted in October/November.   Streamflow in the upper one mile reach of the Quinebaug River (between the outlet of Hamilton Reservoir and the upper boundary of the East Brimfield Dam flood control area near the bridge off of Alexander Road in Holland) is affected by this flow manipulation (hydromodification).  Downstream from this reach, the river’s wetland system typically buffers downstream areas from the effects of the hydromodification.  In August 1999, habitat quality was considered excellent in the reach of the Quinebaug River off of Alexander Road in Holland (station QR0B) based on observations by DWM during the benthic macroinvertebrate monitoring in this area, although very low flow conditions resulted in the exposure of typically wetted bottom substrates (Appendix C).  Road runoff is also of concern in this segment. 
There is no dam at the outlet of Holland Pond.  Rather, the flow in the Quinebaug River between Holland Pond and the East Brimfield Reservoir is maintained by the normal pool elevation of the East Brimfield Reservoir box outlet weir (Fennessey et al. 2001) and during periods of low pool elevations in the East Brimfield Reservoir by a natural bedrock formation just upstream of the East Brimfield Road in Brimfield.    

The ACOE New England District owns and operates a flood control project at East Brimfield Reservoir (Lake) on the Quinebaug River.  Stream gaging data for the Quinebaug River are available from the USGS gage 01123360 (located 750’ downstream from East Brimfield Dam), but are no longer published due to lack of funding (USGS 21 December 2001).  The drainage area at this gage is 67.4 mi2 (Socolow et al. 2000).   At this flood control project dam, the release of water is controlled either with manually operated weir gates during low-flow and normal operating conditions or by electric sluice gates during rain and high flow events (Fennessey et al. 2001 and Beaudoin 2002).  Water from flood control storage is usually released after downstream river levels recede.  However, by way of a federal contract agreement written in the early 1960s, the American Optical Company (AO) had access to the “Long Pond storage” (water held in East Brimfield Reservoir between elevations of 9 and 13 feet), which could be released by the ACOE at the East Brimfield Dam as required by AO.   Millennium Power Partners, LP (MPP) now holds this agreement (Fennessey et al. 2001).  According to their WMA permit, MPP can augment flow in the Quinebaug River through the release of water by the ACOE when the river at the AO/Millennium water intake (located just upstream of the dam at AO’s “Lensdale Pond”) is at or below a “minimum streamflow threshold” of 0.3 cfs/mi2 (approximately 38 cfs).  Their WMA permit requires “that MPP ensure that their withdrawal does not cause the Quinebaug River flow to fall below the minimum streamflow threshold by implementing, at its discretion, one or a combination of the following mitigation measures: (a) reducing or ceasing its withdrawal and/or (b) providing additional flow to the Quinebaug River through dam releases (MA DEP 1998).”

DWM biologists rated habitat quality in the river downstream from the East Brimfield Reservoir near Holland Road in Sturbridge (station QR00) excellent, despite some instream deposits of fine organic matter and slight turbidity, which likely originate from the large impoundment upstream (Appendix C).   

Downstream from the East Brimfield Reservoir Dam, the Quinebaug River is impounded at the Fiskdale Mill Pond and again near the end of this segment by the Old Sturbridge Village Pond (location of the Old Sturbridge Village FERC Project Number 6077).  There is no active management at the Fiskdale Mill Pond.  However, the river does receive storm water runoff from numerous areas in this reach, including the Millyard Marketplace in Sturbridge.  The Millyard Marketplace abuts the Quinebaug River just below the Fiskdale Dam.  Parking lot and roof drain runoff from the Millyard Marketplace was funneled directly into the river, as was drainage from a portion of State Route 20.  The French/Quinebaug River Watershed Team identified this problem in 2000 and the Town of Sturbridge applied for and received a Section 319 Grant to address this nonpoint source pollution to the river.  Under the 319 Grant Project, the town of Sturbridge will implement BMPs at the Millyard Marketplace to abate flash flooding during storm events and improve the water quality of storm water runoff, which contributes non-point source pollution directly into the Quinebaug River just downstream from the Fiskdale Mill Pond in Fiskdale (Appendix E). The Town of Sturbridge will also construct a new public park with an educational kiosk that illustrates the value of the storm water mitigation project (Beaudoin 2002).

The effects of the Old Sturbridge Village Project Number 6077 hydropower facility on the flow regime of the Quinebaug River can be observed at the USGS gage at the Westville Dam (USGS gage 01123600 at Southbridge, MA).  Instantaneous streamflow measurements at this gage show rapid fluctuations (Socolow 2002 and USGS 5 February 2002).  There are also three hydro-mechanical power driven attractions in Old Sturbridge Village:  the Grist Mill, the Sawmill, and the Carding Mill (Fennessey et al. 2001).  

It should also be noted that a study of the instream habitat conditions at various flow regimes in the Quinebaug River was conducted by Cornell University Department of Natural Resources to develop a method for modeling physical habitat and instream flow, called MesoHABSIM (Parasiewicz 2001).  An interim report for this investigation was just recently released, however the study is still underway and the final results are not yet available (Parasiewicz and Gallagher 2002).
Biology  

In August 1999 DWM conducted an RBP III benthic macroinvertebrate survey (station QR0B) of the Quinebaug River downstream of the bridge off Alexander Road and upstream of East Brimfield Road in Holland (Appendix C).  This station was selected as the regional reference station.  The macroinvertebrate assemblage indicated a healthy aquatic community -- most of the RPB III metric values were indicative of clean water and “least-impacted” conditions.   Percent algal cover in this partial-canopy sampling reach was approximately 5%.  Microscopic examination showed that the green alga, Spirogyra spp., was very abundant in the substrate sample (Appendix G).  DFWELE conducted fish population sampling further downstream from the benthic macroinvertebrate sampling station using a barge shocking unit in July 2000.  A total of 60 fish represented by seven species were collected.   Fish species present, in order of abundance, included: pumpkinseed (Lepomis gibbosus), bluegill (Lepomis macrochirus), yellow bullhead (Ameiurus natalis), white perch (Morone americana), redbreast sunfish (Lepomis auritus), and one individual each of golden shiner (Notemigonus crysoleucas) and yellow perch (Perca flavescens).  All species present were macrohabitat generalists.  The absence of fluvial species may be a result of beaver activity impounding the previously free-flowing sections in the vicinity of this station.

Benthic macroinvertebrate sampling at a second station in this segment of the Quinebaug River located downstream from the East Brimfield Reservoir and upstream of Holland Road in Sturbridge (station QR00) was also conducted by DWM in August 1999 (Appendix C).  The benthic macroinvertebrate data were found to be 94% comparable to the Quinebaug River regional reference station (station QROB), although filter-feeding taxa dominated the QR00 benthos assemblage.  Based on the RBP III analysis the benthic community was non-impacted.   Percent algal cover in this 70% canopied sampling reach was approximately 5%.  Microscopic examination showed that the blue-green, Flexibacter spp., was very abundant in the substrate sample (Appendix G).  DFWELE conducted fish population sampling downstream from the Fiskdale Mill Pond dam using a backpack shocking unit in August 1999.  A total of 143 fish represented by 12 species were collected.   Fish species present, in order of abundance, included: fallfish (Semotilus corporalis), yellow bullhead, bluegill, redbreast sunfish, largemouth bass (Micropterus salmoides), white sucker (Catostomus commersoni), tesselated darter (Etheostoma olmstedi), and common shiner (Notropis cornutus), and one individual each of black crappie (Pomoxis nigromaculatus), chain pickerel (Esox niger), pumpkinseed and smallmouth bass (Micropterus dolomieu).  The fish assemblage was dominated by fallfish (n=64), a fluvial specialist.  The assemblage, however, included a mix of fluvial specialist/dependants and macrohabitat generalists.  

DFWELE conducted fish population sampling in the impounded reach of the Quinebaug River near Old Sturbridge Village, upstream of the covered bridge, using a shockboat in July 2000.  A total of 165 fish represented by 12 species were collected.   Fish species present, in order of abundance, included bluegill, white sucker, largemouth bass, yellow perch, golden shiner, pumpkinseed, chain pickerel, white perch, black crappie, yellow bullhead, smallmouth bass, and an individual alewife (Alosa pseudoharangus).  The fish assemblage was dominated by bluegill (n=79) and other macrohabitat generalists.  The assemblage only included one fluvial dependant (white sucker).  

Toxicity

Ambient

The Sturbridge WWTP collects Quinebaug River water (approximately 0.25 miles upstream of their discharge, downstream from the Old Sturbridge Village complex in Sturbridge) for use as dilution water in their whole effluent toxicity tests.  Between March 1996 and March 2001 survival of C. dubia exposed (7-day) to the river water was good (> 70% survival and exceeded 75% in all but one of the 19 tests), however, survival of P. promelas exposed (7-day) to the river water was marginal, ranging between 20 to 100%.  Survival of the minnows was between 50 and 75% in seven of the 19 tests and was less than 50% in one test.   

Chemistry – water

As part of the SMART monitoring program, water quality sampling was conducted (station QR00) on five occasions between May and November 1999 in the Quinebaug River just upstream of Holland Road Bridge in Sturbridge (at the same site where DWM benthic macroinvertebrate sampling was conducted) (Appendix B, Tables B8 and B9).  Water from the Quinebaug River was also collected for use as dilution water in the Sturbridge WWTP whole effluent toxicity tests approximately 0.25 miles upstream of their discharge on 19 occasions between March 1996 and March 2001.  These data, maintained in the TOXTD database, are also included and specifically noted in the summary below.

DO 

DO measurements in the Quinebaug River near Holland Road Bridge in Sturbridge were all greater than 7.5 mg/L and percent saturation ranged from 87 to 98%.  It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.

Temperature 

The temperature measurements in the Quinebaug River near Holland Road Bridge in Sturbridge ranged from 6.7 to 24.2(C.  Two of the five measurements (July and September) exceeded 20(C.

pH and Alkalinity

Instream pH in the Quinebaug River near Holland Road Bridge in Sturbridge ranged from 6.3 to 6.9 SU.  The maximum alkalinity at this location was 17 mg/L.  Just upstream of the Sturbridge WWTP discharge, pH of the Quinebaug River ranged between 6.5 and 7.9 SU (TOXTD data).   

Turbidity  

The highest turbidity measurement in the Quinebaug River near Holland Road Bridge in Sturbridge was 1.7 nephelometric turbidity units (NTU).

Suspended Solids  

The highest measured concentration of suspended solids in the Quinebaug River near Holland Road Bridge in Sturbridge was 2.9 mg/L.  Just upstream of the Sturbridge WWTP discharge the maximum suspended solids concentration was 11 mg/L (TOXTD data). 

Ammonia-Nitrogen

Ammonia-nitrogen concentrations in the Quinebaug River near Holland Road Bridge in Sturbridge were all below detection (<0.02mg/L). Just upstream of the Sturbridge WWTP discharge the maximum concentration was 0.28 mg/L (TOXTD).  
Phosphorus

Total phosphorus concentrations measured in the Quinebaug River near Holland Road Bridge in Sturbridge ranged between 0.014 and 0.03 mg/L.

Total Residual Chlorine

TRC was below the minimum quantification level of 0.05 mg/L in the Quinebaug River just upstream of the Sturbridge WWTP discharge (TOXTD).

Hardness

Hardness data ranged between 15 and 22 mg/L.  TOXTD hardness measurements of the Quinebaug River ranged from 11 to 24 mg/L.

The Aquatic Life Use is assessed as support for this segment of the Quinebaug River based primarily on the benthic macroinvertebrate community analysis (non-impaired), fish population, the limited water quality data, and best professional judgment.  However, the upper 1.0 mile reach of the river, between the outlet of Hamilton Reservoir in Holland and the upper boundary of the East Brimfield Dam flood control area near Alexander Road in Holland, is identified with an “Alert Status” because of flow alteration resulting from hydromodification.  The impoundments in this segment of the river strongly influence the fish communities present.  In the impounded reaches macrohabitat generalist dominate as expected.  They were also present in the free-flowing reach sampled.  Additionally, the temperature of the river downstream from the East Brimfield Reservoir was elevated in the summer months (July and September), which is of concern regarding the cold water fishery classification.  Survival of P. promelas exposed to the Quinebaug River was marginal.   Road and highway runoff is also of concern.  Because of these issues, the Aquatic Life Use is identified with an “Alert Status”.   

Fish Consumption

In September 1998 fish toxics monitoring was conducted by DWM in this segment of the Quinebaug River.  These data can be found in Appendix B, Table B16.  Based on these data, the MDPH issued a fish consumption advisory due to mercury contamination for the Quinebaug River (Holland/Brimfield including Holland Pond and East Brimfield Reservoir):

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

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

Because of the site-specific MDPH fish consumption advisory the upper 7.1-mile reach of this segment of the Quinebaug River is assessed as non-support for the Fish Consumption Use due to mercury contamination.  It should also be noted that the statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

primary and secondary contact recreation and aesthetics
A 1.2-mile reach of the Quinebaug River flows through the East Brimfield Reservoir in Brimfield/Sturbridge, MA.  Bacteria samples were collected from a DEM beach (Streeter Beach) on the East Brimfield Reservoir.  Between mid-May and early September 2001 a total of 16 samples were collected.  Elevated counts were documented at this beach on two occasions, each of which resulted in a beach closure (Mollison 2002).   The beach closures occurred on 20 June and again on 9 July 2001.   Although the closure frequency (13%) exceeds the guidance for supporting the Primary Contact Recreational Use, the closures appear to be associated with storm events.   
No objectionable conditions were noted by DWM biologists at either of the benthic macroinvertebrate sampling stations on this segment of the Quinebaug River (Appendix C).  Much of this segment of the Quinebaug River is undeveloped and protected from development due to the presence of an extensive wetland system and the US Army Corps of Engineers East Brimfield Reservoir Flood Control Project.  Small amounts of trash (broken glass, fishing line and lures, bottles and cans), and furniture was observed at station QR00 by DWM-CERO staff (Beaudoin 2002).

The upper 5.9-mile reach of the Quinebaug River (from the outlet of Hamilton Reservoir to the upstream end of the East Brimfield Reservoir) is not assessed for the Primary or Secondary Contact Recreational uses.  These uses were both assessed as support, however, for the 1.2-mile reach of the Quinebaug River flowing through East Brimfield Reservoir.  The Primary Contact Recreational Use is identified with an “Alert Status” because of elevated bacteria levels after storm events.   The recreational uses are not assessed for the lower 3.9-mile reach of this segment of the river.   The Aesthetics Use is assessed as support for the entire segment length, although it is identified with an “Alert Status” because of the small amounts of trash/debris.

Quinebaug River (MA41-01) 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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	NON SUPPORT- upper 7.1 miles

NOT ASSESSED  - lower 3.9 miles
	Mercury
	
	unknown
	Atmospheric deposition

	Primary  Contact
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	NOT ASSESSED – upper 5.9 miles

SUPPORT - 1.2 miles*
NOT ASSESSED – lower 3.9 miles
	
	
	
	

	Secondary  Contact
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	NOT ASSESSED – upper 5.9 miles

SUPPORT- 1.2 miles

NOT ASSESSED – lower 3.9 miles
	
	
	
	

	Aesthetics
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	SUPPORT*
	
	
	
	


* “Alert Status” issues identified, see details in the use assessment section

RECOMMENDATIONS:  Quinebaug River (segment MA41-01)

· Instream flows along this segment of the Quinebaug River (as affected by operation of the Hamilton Reservoir, East Brimfield Reservoir and the Old Sturbridge Village Project Number 6077) should be documented and attempts should be made to mimic natural flow regimes to the extent possible.

· The Town of Holland should optimize their control practices at the outlet of Hamilton Reservoir to minimize impacts on the flow regime of the Quinebaug River. 

· Stream gaging data for the Quinebaug at the East Brimfield Dam (USGS gage 01123360 at Fiskdale, MA) and at the Westville Dam (USGS gage 01123600 at Southbridge, MA) should be analyzed and published in the annual USGS Water Resources Data reports.

· Investigate the operating conditions of the Old Sturbridge Village Project Number 6077 during periods of low-flow (less than their 38cfs FERC exempted license requirement).  Determine if the Old Sturbridge Village Project Number 6077 releases the minimum required flow of 38 cfs.  Evaluate and monitor this operation for compliance with the run-of-river requirement. 
· Efforts should be made to reduce the aberrant streamflow fluctuations in this segment of the Quinebaug River observed at the USGS Westville gage at Southbridge, MA.
· Consider implementation of forthcoming recommendations from the Millennium Power Project Mitigation Work Group. 

· As part of the WMA 5-year review, MA DEP should continue to evaluate the Sturbridge Water Department’s compliance with their WMA registration and permit.  
· Coordinate winter water drawdown efforts between upstream Mashapaug Lake in Union, CT and Hamilton Reservoir in Holland, MA. 

· Reevaluate the classification of this segment as a Cold Water Fishery.  Recent data indicate that water temperatures in the summer months exceed 20(C in this segment of the Quinebaug River.  Additionally no salmonids or other cold-water fishes were present in the river during the July 1999/August 2000 fish population surveys.  

· Bacteria sampling is recommended to evaluate the Primary and Secondary Contact Recreational uses as this segment is heavily utilized for both (public access sites at Hamilton Reservoir, Holland Pond, East Brimfield Reservoir and the Quinebaug River Canoe Trail).

· The frequency of low survival of P. promelas exposed to the Quinebaug River is of concern.  It is recommended that the Sturbridge WWTP continue to monitor the river (at a minimum as a control) as part of their whole effluent toxicity tests.  The need for an instream toxicity evaluation should be considered.

· Excerpted from the Biological Technical Memorandum (Appendix C)

· Biomonitoring is recommended at all three stations (QR0B, QR00 and QR01B during the next MA DEP French & Quinebaug River watershed survey in 2004 in part to continue to monitor the quality of the Sturbridge WWTP effluent and any effects it may have on downstream aquatic communities.  Fish population sampling, which has not historically been performed by MA DEP in this watershed, should accompany the macroinvertebrate sampling effort.

· Nonpoint source pollution compromises both habitat potential and biological health at QR01B. Sediment deposition, probably originating from multiple sources (upstream sand/gravel operations, road runoff, eroding banks), and riparian disruption along both banks of the reach affect habitat quality most negatively. In addition, the restoration of a more adequate vegetative buffer along the sampling reach would help alleviate the effects of some of these NPS inputs. 

· The following waterbodies should be considered for reclassification in the next revision of the SWQS as a cold water fishery:  the unnamed tributary (locally known as Freemans Brook) that discharges into the East Brimfield Reservoir through Long Pond and Stevens Brook (tributary to Hamilton Reservoir in Holland). 

· Additional information (e.g., temperature, fish population, habitat quality, etc.) is needed for Browns Brook in order to evaluate its proposed designation as a cold water fishery.

Wales Brook (Segment MA41-08)

Location: Outlet Lake George, Wales to confluence with Mill Brook, Brimfield.  
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Segment Length: 4.9 miles.  

Classification:  Class B.

	Forest 
	 79%

	Residential
	12%

	Open Land 
	3%


The drainage area of this segment is approximately 6.7 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area) are as follows:
The use assessments for Lake George (MA41016) and Monson Road Pond (MA41059) are provided in the Quinebaug River Subbasin – Lake Assessment section of this report.

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no WMA regulated water withdrawals or NPDES regulated surface wastewater discharges in this subwatershed.

Use Assessment 
Aquatic Life

Habitat and Flow 

According to a document entitled The Hydrology and Hydraulic Characteristics of the Lakes, Ponds and Reservoirs within the Quinebaug River Watershed, SFC (1999) reports that the outlet of Lake George is controlled by the town of Wales, which owns the dam and spillway (Fennessey et al. 2001).  Currently, the town caretaker reportedly removes two stop logs at the concrete weir/drop box outlet structure for the winter and replaces them in the spring.  

Habitat quality near the mouth of Wales Brook at Holland Road Bridge in Brimfield (station FQ-3) was evaluated by ESS, Inc. in September 2000 (ESS, Inc. 2001).  While the instream habitat quality variables (e.g., instream cover, epifaunal substrate, frequency of riffles) generally scored low, the riparian zone was well vegetated and the streambanks were stable.    It should also be noted that the ESS, Inc. sampling reach in Wales Brook was near the mouth of the brook and was located in the floodplain of the US Army Corps of Engineers East Brimfield Reservoir Flood Control Project.  

Biology

DFWELE conducted fish population sampling in Wales Brook upstream (south) of Holland Road in Wales using a backpack shocking unit in July 2000.  A total of 62 fish, predominantly brook trout (Salvelinus fontinalis) (n=58) were collected.  White sucker, chain pickerel, and brown bullhead (Ameiurus nebulosus) were also collected.   Brook trout are intolerant fluvial specialists; their presence is indicative of excellent water and habitat quality.  DFWELE noted the presence of beaver activity downstream from their sampling reach, a potential threat to this type (i.e., fluvial) of fishery.

A second station, located near the mouth of the brook at Holland Road in Brimfield, was also sampled by MA DFWELE using a backpack-shocking unit in July 2000.   Only five fish were collected, however, sampling efficiency was noted as being poor.  

The Aquatic Life Use is assessed as support for Wales Brook based on the fish community analysis and best professional judgment.  In the upper perennial  (riffle/run) habitat, the presence of multiple year classes of reproducing brook trout is indicative of high quality cold water.    It is unclear whether habitat, water quality degradation, and/or natural conditions are responsible for the low fish abundance near the mouth of Wales Brook or whether it was related to poor sampling efficiency.  The Aquatic Life Use is, therefore, identified with an “Alert Status”. 

Aesthetics

The aesthetic quality of Wales Brook is very good.  Much of the brook flows through a very rural area with little development, adjacent to Route 19 in Wales and Brimfield.  No objectionable conditions (odors, turbidity, trash/debris, etc.) were observed.  

The Aesthetics Use is assessed as support.

Wales Brook (MA41-08) 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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	NOT ASSESSED
	
	
	
	

	Secondary  Contact
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	NOT ASSESSED
	
	
	
	

	Aesthetics
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* “Alert Status” issues identified, see details in the use assessment section

RECOMMENDATIONS Wales Brook (MA41-08)

· Benthic macroinvertebrate and habitat quality evaluations should be conducted to evaluate potential impacts from hydromodification (e.g., outlet control practices) as well as assess potential impacts from road runoff (Route 19 runs along a good portion of the brook).  

· If necessary, the Town of Wales should optimize their control practices at the outlet of Lake George to minimize any impacts on the flow regime of Wales Brook.  

· In the next revision of the Massachusetts SWQS consider, in consultation with DFWELE, designating the upper portion of Wales Brook as a Cold Water Fishery.

· Evaluate whether habitat, water quality degradation, and/or natural conditions are responsible for the low fish abundance near the mouth of Wales Brook.  

Mill Brook (Segment MA41-07)

Location: From dam at Mill Road, Brimfield to confluence with Quinebaug River, Brimfield.  
[image: image182.wmf]C
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Segment Length: 4.1 miles.  

Classification:  Class B.

	Forest 
	 79%

	Residential
	8%

	Agriculture 
	5%


The drainage area of this segment is approximately 26 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
This segment is on the 1998 303(d) List of impaired waters, needing confirmation, for pathogens (Table 3).

There are two named tributaries (East and Hollow brooks) that discharge into Mill Brook and are currently unassessed (not included as segments in the WBS or this report).  DFWELE has proposed Hollow Brook be reclassified in the SWQS as a cold water fishery.  However, they did not conduct a fish population survey in this brook as part of their recent fish population survey in the Quinebaug River Basin (MassWildlife 2001).  MA DFWELE did, however, conduct a fish population survey in East Brook in July 2000.   

The use assessments for Mill Road Pond (MA41032) and Sherman Pond (MA41046) are provided in the Quinebaug River Subbasin – Lake Assessment section of this report.

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no WMA regulated water withdrawals or NPDES regulated surface wastewater discharges in this subwatershed.

Use Assessment 
Aquatic Life

Habitat and Flow 

According to a document entitled The Hydrology and Hydraulic Characteristics of the Lakes, Ponds and Reservoirs within the Quinebaug River Watershed Mill Road Pond is owned and maintained by the town of Brimfield exclusively for recreational purposes (Fennessey et al. 2001).  Outflow can be controlled by vertical, sliding sluice gates at either end of the spillway, which is equipped with flashboards.  

Habitat quality at two locations along Mill Brook, downstream from the old bridge at Holland Road in Brimfield (station FQ-1) and downstream from the bridge at Five Bridge Road in Brimfield (station FQ-4) was evaluated by ESS, Inc. in September 2000 (ESS, Inc. 2001).  The instream habitat quality variables (e.g., epifaunal substrate, frequency of riffles, embeddedness) generally scored low, which is not uncharacteristic of a wetland-type habitat.    The ESS, Inc. sampling reaches in Mill Brook were both located in the floodplain of the US Army Corps of Engineers East Brimfield Reservoir Flood Control Project.  

Biology  

Benthic macroinvertebrates were collected from Mill Brook downstream from the old bridge at Holland Road in Brimfield (station FQ-1) by ESS, Inc. in September 2000 (ESS, Inc. 2001).  The benthic community was dominated (65%) by pollution tolerant taxa, particularly the Chironomidae, which comprised >60% of the assemblage.  However, despite the low taxa richness and paucity of pollution sensitive EPT taxa, community structure and function here may be more a function of habitat condition/quality than water quality.  The wetland nature of this portion of the watershed does not provide adequate instream habitats for the lotic forms of macroinvertebrates routinely sampled by MA DEP/DWM as part of their watershed bioassessments.

Due to the largely lentic nature of Mill Brook and the lack of an appropriate reference station, the biological data available for Mill Brook are too limited to evaluate the status of the Aquatic Life Use.  Therefore, this use is not assessed for Mill Brook.

Aesthetics

The majority of Mill Brook lies within and is protected by the US Army Corps of Engineers East Brimfield Reservoir Flood Control Project.  The aesthetic quality is very good.  No objectionable conditions (odors, turbidity, trash/debris, etc.) were observed.  

The Aesthetics Use is assessed as support.

Mill Brook (MA41-07) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image101.png]



	NOT ASSESSSED
	
	
	
	

	Fish  Consumption
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	NOT ASSESSSED
	
	
	
	

	Primary  Contact
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	NOT ASSESSSED
	
	
	
	

	Secondary  Contact
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	NOT ASSESSSED
	
	
	
	

	Aesthetics
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RECOMMENDATIONS Mill Brook (MA41-07)

· Additional bacteria monitoring of this segment is necessary to determine if it should be retained or deleted from the 303(d) list.

· Additional information (e.g., temperature, fish population, habitat quality, etc.) is needed for Hollow Brook in order to evaluate its proposed designation as a cold water fishery.

· If necessary, the Town of Brimfield should optimize their control practices at the outlet of Mill Road Pond to minimize any impacts on the flow regime of Mill Brook.  

Quinebaug River (Segment MA41-02)

Location: Sturbridge WWTP, Sturbridge to confluence with Cady Brook, Southbridge.  
Segment Length: 6.3 miles.  

Classification: Class B, Cold Water Fishery.

	Forest 
	 74%

	Residential
	10%

	Agriculture 
	4%


The drainage area of this segment is approximately 97 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
Much of this segment of the Quinebaug River is protected and undeveloped because it is within the boundary of the US Army Corps of Engineers Westville Dam Flood Control Project, located in the towns of Sturbridge and Southbridge.   Westville Lake is a Class II project, part of a system of six ACOE flood control dams in the Thames River Basin.  The Westville Dam is a 560’ long, 78’ high earth and rock fill dam.  Peak storage capacity of the Lake is 3.61 billion gallons.  The normal recreational lake area is 23 acres  (ACOE 1997).    This Class II project was placed in operation in 1962 in response to the floods of 1955 and 1936 to provide flood storage along the Quinebaug and Thames rivers.  The 1,082-acre Army Corps property encompasses approximately 5.8 miles of the Quinebaug River (the upper 4.2 miles of this segment).  Westville Lake offers recreational opportunities that include picnicking, boating, and fishing.  

There are five named tributaries to this segment of the Quinebaug River that are currently unassessed (not included as segments in the WBS or this report).  These include: Hamant, Hobbs, Breakneck, Hatchet and McKinstry brooks.  With the exception of Hobbs Brook, MA DFWELE conducted fish population surveys at these tributaries in 1999 and at an unnamed tributary to Hobbs Brook in November 1998.  DFWELE has proposed that Hamant, Hatchet and McKinstry brooks (and its unnamed tributary) be reclassified in the SWQS as cold water fisheries (MassWildlife 2001).  Brook trout were found in both Hatchet and McKinstry brooks, but were not documented in Hamant or Breakneck brooks or the unnamed tributary to Hobbs Brook (Richards 2002).  

The use assessments for Walker Pond (MA41052), Pistol Pond (MA41057), Hatchet Reservoir #5 (MA41040), Hatchet Reservoir #4 (MA41039), and Hatchet Reservoir #3 (MA41038) are provided in the Quinebaug River Subbasin – Lake Assessment section of this report.

WMA water withdrawal Summary (Appendix D, Table D3):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Southbridge Water Department*
	2278000
	
	20927801
	Hatchet Brook (03S)

Reservoir 4 (02S)

Reservoir 3 (01S)
	2
	1.75


* not all sources necessarily within this segment 

NPDES wastewater discharge Summary (APPENDIX D, TABLE D1, d2):

The Town of Sturbridge is permitted (MA0100421) to discharge (permit effective September 1999) an average monthly flow of 0.75MGD of treated municipal wastewater via Outfall 001from their Wastewater Treatment Facility in Sturbridge, MA to the Quinebaug River.   Phosphorus removal (( 1.0 mg/l monthly average) was required.  The maximum daily TRC limit was 0.13 mg/L. The whole effluent toxicity limits (monitoring frequency of 4 times per year) were LC50 ( 100% and CNOEC ( 15%.   In 1998 the Sturbridge WWTP added a dechlorination system (sodium bisulfide) and a sand polishing filter and in 1999 they added a phosphorus removal system (Ostrosky 2002).  The facility has had problems meeting their total suspended solids, biochemical oxygen demand (BOD), settleable solids, fecal coliform, and phosphorus limits.  However, some of their excursions were attributed to high flows.  The facility is approaching their design flow and is exploring facility planning options (Ostrosky 2002). The facility’s NPDES permit was recently reissued (January 2002).  The new permit also requires a phosphorus loading and evaluation and reduction program.   

Lucent Technologies is permitted (MAG250003) to discharge (permit effective August 2000) non-contact cooling water from its facility in Sturbridge, MA to Hobbs Brook, a tributary to this segment of the Quinebaug River.  The facility installed a closed-loop cooling system in July 2001 (Josti 2001).

Sturbridge Isle Realty Trust is permitted (MA0029858) to discharge (permit effective April 1986) storm water runoff via Outfalls 001 thru 005 from its facility located in Sturbridge MA to Hamant Pond and Hamant Brook, a tributary to this segment of the Quinebaug River.  EPA has determined that no permit is required for this facility.    

Use Assessment 
Aquatic Life

Habitat and Flow 

Various NPS-related habitat degradation noted along the reach of the Quinebaug River downstream from the Farquhar Road crossing in Sturbridge (station QR01B) included instream sedimentation and riparian zone disturbances.   Filamentous algae were observed on cobble substrates in both pool and riffle areas and green algal mats were common in the riffles. Slight instream turbidity was observed at this location.   The QR01C sampling reach began almost 700 m downstream from the Breakneck Brook confluence and flowed adjacent to Old Mashapaug Road in a predominantly forested section of Sturbridge.  At this location the habitat quality of the Quinebaug River was considered excellent and received the highest score in the watershed (Appendix C).   Although still present, algae coverage and green algal mats were less extensive than those found closer to and downstream from the Sturbridge WWTP discharge (station QR01B). 

The ACOE New England District owns and operates a flood control project at Westville Lake on the Quinebaug River.  At this flood control dam electric sluice gates are in place to control the release of water.  Water from flood control storage is usually released after downstream river levels recede.  The 23-acre recreational pool is maintained by the 10-foot high box-weir structure located upstream of the flood control gates (Fennessey et al. 2001).     Stream gaging data for the Quinebaug River are available from the USGS gage 01123600 (located 200’ downstream from Westville Dam) but no longer published due to lack of funding (USGS 21 December 2001).  The drainage area at this gage is 99.0 mi2 (Socolow et al. 2000).   Rapid streamflow fluctuations are frequently observed at this location (Socolow 2002 and USGS 5 February 2002).  

Habitat quality in the Quinebaug River downstream from Mill Street in Southbridge (station QR03) received the lowest of all of the scores in the Quinebaug River watershed.  Instream trash (glass, metal, plastic) provided the most “stable” fish habitat.  The riparian zone was minimal and there was evidence of erosion (numerous bare spots along the southern bank).  Instream deposits of fine organic and inorganic (sand) matter were noted as a threat to the aquatic community along this reach (Appendix C).   Just downstream from this reach the Quinebaug River is impounded again at the Russell Harrington Mill Pond in Southbridge.  The stone block dam is approximately 150’ long and 13’ high.  The low-level outlet release control structure is equipped with three manual sliding gates (Fennessey et al. 2001).  
It should also be noted that a study of the instream habitat conditions at various flow regimes in the Quinebaug River was conducted by Cornell University Department of Natural Resources to develop a method for modeling physical habitat and instream flow, called MesoHABSIM (Parasiewicz 2001).  An interim report for this investigation was just recently released, but the study is still underway and the final results are not yet available (Parasiewicz and Gallagher 2002).

Biology  

In a reach of the Quinebaug River just downstream from the Sturbridge WWTP discharge and upstream of Old Sturbridge Road and Interstate 84, MA DFWELE conducted fish population sampling using a backpack shocking unit in August 1999.  A total of 788 fish represented by eight species were collected.   Fish species present, in order of abundance, included: common shiner, fallfish, white sucker, longnose dace (Rhinicthys cataractae), blacknosed dace (Rhinichthys atratulus), redbreast sunfish, largemouth bass, and yellow bullhead.  The five most abundant species are fluvial specialist or dependant species.  

In August 1999 DWM conducted an RBP III benthic macroinvertebrate survey (station QR01B) of the Quinebaug River downstream from the Farquhar Road crossing in Sturbridge (Appendix C).  Compared to the Quinebaug River regional reference station (station QROB) the macroinvertebrate assemblage was found to be “slightly-impacted” (78% comparable); mainly the result of greater densities of filter-feeders and chironomids.  Both taxa richness and the EPT index were higher than at the regional reference station.  When compared to the upstream reference station QR00, however, the benthic macroinvertebrate assemblage was found to be 90% comparable, so based on the RBP III analysis was “non-impacted”.  Percent algal cover in this partial-canopy sampling reach was approximately 50%.  Microscopic examination showed that golden browns (unidentified chains) were very abundant in the substrate sample.  The green alga, Spirogyra spp., was found to be abundant (Appendix G).   DFWELE also conducted fish population sampling in this reach using an electroshocking boat in July 2000.  A total of 287 fish represented by 15 species were collected.   Fish species present, in order of abundance, included: yellow perch, spottail shiner (Notropis hudsonius), common shiner, pumpkinseed, bluegill, white sucker, yellow bullhead, fallfish, creek chubsucker (Erimyzon oblongus), largemouth bass, redbreast sunfish, white perch, smallmouth bass, chain pickerel, and golden shiner.  The assemblage included a mix of fluvial specialist/dependants and macrohabitat generalists.  

Benthic macroinvertebrate surveys were also conducted in August 1999 by DWM at two additional stations in this segment of the Quinebaug River to bracket the impoundment created by the Westville Dam.  One was near Breakneck Road in Sturbridge (station QR01C) and the other was downstream from Mill Street in Southbridge (station QR03).    Compared to the Quinebaug River regional reference station (station QROB) the macroinvertebrate assemblage was found to be “slightly-impacted” (72% comparable) at station QR01C. However, several of the metrics—including EPT index, taxa richness, and % dominant taxon—performed as well as or better than the regional reference station.  When compared to the upstream reference station QR00, the benthic macroinvertebrate assemblage at this site was found to be 80% comparable, which, based on the RBP III analysis, was “slightly/non-impacted”.  Percent algal cover in this primarily open-canopied sampling reach was approximately 10%.  Microscopic examination indicated that the dominant algae were greens and diatoms including Tetraspora spp. and Melosira varians, which were both common in the substrate sample (Appendix G).  DFWELE conducted fish population sampling twice near Breakneck Road using a backpack shocking unit in early August and a barge shocking unit in late August 1999.  Between these two sampling efforts a total of 381 fish were collected.   A total of 14 species were present.  Dominant species included: fallfish (Semotilus corporalis), redbreast sunfish, yellow perch, and common shiner.   The assemblage included a mix of fluvial specialist/dependants and macrohabitat generalists.  

The RBP III analysis of the benthic community downstream of Mill Street in Southbridge (QR03) was found to be 89% comparable to the regional reference station (station QROB) and 85% comparable to the upstream reference station (station QR00).  This analysis indicated that the benthos were “non-impacted”.  Instream deposition (large sand deposits) were noted and were of concern to the DWM biologists.  Percent algal cover in this primarily open-canopied sampling reach was approximately 5%.  Microscopic examination showed that naviculoid diatoms were abundant in the substrate sample (Appendix G).  DFWELE also conducted fish population sampling in this reach using a backpack shocking unit in August 1999.  A total of 418 fish represented by 12 species were collected.   Common shiner, a fluvial dependant, dominated the sample (n=190).   Although the assemblage was a mix of fluvial specialist/dependants and macrohabitat generalists, fluvial species dominated.  

Toxicity

Effluent

A total of 19 modified acute and chronic whole effluent toxicity tests were conducted on the Sturbridge WWTP effluent using C. dubia and P. promelas between March 1996 and March 2001on their treated effluent (Outfall #001) discharge.   Whole effluent LC50’s were all >100 % effluent, while CNOECs ranged between 6.25 and 100% effluent.  The CNOEC results were less than 15% in four of the 19 test events.  

A total of three modified acute and chronic whole effluent toxicity tests were conducted on the Lucent Technologies effluent using C. dubia between December 1999 and March 2001 on their non-contact cooling water (Outfall #001) discharge.   Whole effluent LC50’s were all >100 % effluent, while CNOECs ranged between 50 and 100% effluent (chronic toxicity increasing in effluent over time).  

The Aquatic Life Use is assessed as support for the entire length of this segment of the Quinebaug River based primarily on the RBP III and V (macroinvertebrates and fish) analysis and best professional judgment.  At the two upstream stations along this segment of the Quinebaug River, the benthos comparisons to the regional reference station (QR0B) resulted in a “slightly-impacted” bioassessment.  However, comparisons to the upstream reference station (QR00) indicated a “non-impacted” benthic community. The impoundments located both within this segment and upstream are influencing the fish communities present.  All four reaches sampled for fish included both macrohabitat generalist and fluvial specialist/dependant species.  Although there were no intolerant species of fish collected those considered moderately tolerant of pollution dominated the fish community.  Fish densities were high throughout this segment, possibly due to increased productivity and/or an increase in the size of the drainage area. The Aquatic Life Use is, however, identified with an “Alert Status”.  Water quality effects resulting from the impounded nature of the upper portion of the watershed, in addition to instream habitat degradation (sedimentation and embeddedness-potentially a result of storm water runoff) and riparian zone disturbances (erosion, trash), appear to influence the benthic community structure and function in this segment of the river.  Chronic toxicity in the Sturbridge WWTP discharge and the evidence of elevated algal growth downstream from the discharge are also of concern.

Aesthetics

Visible turbidity (slight), an oil slick, and a relatively high percentage of filamentous and matted algae were observed in the Quinebaug River at Farquhar Road in Sturbridge.   DWM biologists, however, did not observe these objectionable conditions at their sampling station near Breakneck Road in Sturbridge (station QR01C) (Appendix C).  Downstream from the Westville Dam in the vicinity of the West Street School fields, the Quinebaug River is channelized and enters the urbanized area of Southbridge.  Here the river was slightly turbid and there was an abundance of trash and debris in the river channel.    

Because of a combination of turbidity (slight) and the relatively high percentage of aquatic vegetation and algal coverage (both matted and filamentous forms) the Aesthetics Use for the upper 2.2 miles of this segment was assessed as partial support.  The Aesthetics Use is assessed as support downstream from the confluence with Breakneck Brook to the West Street School recreational fields in Southbridge (2.5 miles).  Downstream from that point the Aesthetics Use of the Quinebaug River becomes degraded by anthropogenic disturbances both instream (trash/debris) and along the riparian zone (lower 1.6 miles).  The water was also slightly turbid.

Quinebaug River (MA41-02) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image106.png]



	SUPPORT*
	
	
	
	

	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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	PARTIAL SUPPORT upper 2.2 miles

SUPPORT middle 2.5 miles

NON SUPPORT lower 1.6 miles
	Turbidity, noxious aquatic plants, objectionable deposits (trash/debris)
	
	Urban runoff, municipal point source
	


* “Alert Status” issues identified, see details in the use assessment section

RECOMMENDATIONS Quinebaug River (MA41-02) 

· Stream gaging data for the Quinebaug River downstream from Westville Dam (USGS gage 01123600) should be analyzed and published in the annual USGS Water Resources Data reports.

· Consider implementation of forthcoming recommendations from the Millennium Power Project Mitigation Work Group.  

· Investigate possible sources of sediment inputs to this segment, including sand/gravel operations that exist along both Hamant and Hobbs brooks (tributaries that discharge to the Quinebaug River just upstream from QR01B) and near the Quinebaug River itself in the vicinity of Interstate 84, and road and highway runoff.

· Excerpted from the Biological Technical Memorandum (Appendix C)

· While it may be difficult to eliminate or isolate some sources of sedimentation and other forms of urban runoff (storm water, road/parking lot runoff, riparian disturbances) that threaten habitat and biological quality in the river in near Mill Street in Southbridge, streambank stabilization and restoration of an adequate riparian buffer may help to alleviate the effects of some nonpoint source inputs to this portion of the river. In addition to sediments, much anthropogenic debris exists throughout the sampling reach, further compromising habitat and threatening water quality here. A stream clean-up effort would greatly improve the aesthetic nature of this segment of the Quinebaug River.

· It is unclear whether upstream water withdrawals are directly responsible for the low base-flow observed at QR03 during the 1999 biosurvey. Additional water quantity information, including a flow duration curve, should be developed for this stream to better assess the relationship between biological integrity and streamflow.
· Biomonitoring is recommended during the next MA DEP French & Quinebaug River watershed survey in 2004, particularly if measures are taken before then to address the habitat constraints (e.g., sedimentation, trash) documented here. Fish population sampling should accompany the macroinvertebrate sampling effort.

· Bacteria sampling is recommended to evaluate the Primary and Secondary Contact Recreational uses as this segment is heavily utilized for both (Westville Dam recreational area).

· Hatchet and McKinstry brooks should be considered for reclassification as cold water fisheries in the next revision of the SWQS. 

· Additional information (e.g., temperature, fish population, habitat quality, etc.) is needed for Hamant, Breakneck, Hobbs, and the unnamed tributary to McKinstry Brook, in order to evaluate their proposed designation as cold water fisheries.

· Conduct a site visit at Lucent Technologies facility (MAG250003) in Sturbridge, MA to confirm closed-loop cooling system is fully operational.  
· Review and evaluate the effectiveness of Sturbridge WWTP’s Phosphorus Loading and Evaluation and Reduction Program.

Cady Brook (Segment MA41-05)

Location: Outlet of Glen Echo Lake, Charlton to Charlton City WWTP, Charlton.
Segment Length: 1 mile.  

Classification:  Class B, Warm Water Fishery

	Forest 
	50%

	Residential
	24%

	Agriculture 
	13%


The drainage area of this segment is approximately 4.8 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
This segment is on the 1998 303(d) List of impaired waters for pathogens (Table 3).

The use assessments for Glen Echo Lake (MA41017) and Railroad Pond (MA41058) are provided in the Quinebaug River Subbasin – Lake Assessment section of this report.

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no WMA regulated water withdrawals or NPDES regulated surface wastewater discharges in this subwatershed.

It should be noted, however, that Charlton is a Phase II Storm Water community.  Charlton must apply for permit coverage for their municipal drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).
Use Assessment 
Aquatic Life

Habitat and Flow 

Habitat quality in this segment of Cady Brook is limited by the operations of the dam at Glen Echo Lake, located in the headwaters of Cady Brook.  The dam has a low level outlet gatehouse and outlet pipe equipped with a slide gate (Fennessey et al. 2001). The town of Charlton recently (1999) repaired the dam to eliminate all outflow from the lake during the summer low-flow season to maintain a water level for recreational activities (Hartman 2001). In addition to the dam at Glen Echo Lake, there are at least two additional dams along this segment of Cady Brook including one fairly large dam just north of Route 20.  Flows in this segment of Cady Brook were extremely low between May and August 1999 (Hartman 2001 and Appendix B, Table B7).
Low base-flow conditions precluded the scheduled benthic macroinvertebrate sampling in Cady Brook in August 1999 as only isolated pools of water were present in the brook upstream of the Charlton WWTP discharge (station CA04).  In September base-flow conditions had improved, although instream habitat quality was still limited by low flow conditions (e.g., fish cover).  While riparian zone disturbances were observed along both banks, bank stability was generally good (Appendix C).

Biology  

In September 1999 DWM conducted an RBP III benthic macroinvertebrate survey (station CA04) in Cady Brook upstream of the Charlton WWTP discharge (Appendix C).  This site was the upstream reference station in Cady Brook and was not compared to the regional reference station on the Quinebaug River.  Periodic low base-flow conditions were thought to shape the benthic macroinvertebrate assemblage at this site (Appendix C).  Algal cover in this primarily open-canopy sampling reach was approximately 10%.  Microscopic examination showed that the diatoms Melosira spp. and Cymbella spp. were both abundant in the substrate sample.  The green alga, Spirogyra spp., was also found to be abundant (Appendix G).  ESS (2001) conducted benthic sampling just upstream from DWM’s CA04 station.  Though their sampling effort consisted of a relatively small macroinvertebrate sample size (n=66), the assemblage was dominated by mainly pollution-sensitive taxa. 
Toxicity

Ambient

The Charlton Wastewater Treatment Facility (WWTF) collects Cady Brook water (approximately 75 feet upstream of their discharge in Charlton, near Route 20) for use as dilution water in their whole effluent toxicity tests.  Between August 1997 and March 2001 survival of C. dubia exposed (7-day) to the river water was good (> 80% survival), while survival of P. promelas exposed (7-day) to the river water was generally good (ranged between 63 and 100% although survival was less than 75% in only one of 15 tests).   

Chemistry – water

Water from Cady Brook was collected for use as dilution water in the Charlton WWTF whole effluent toxicity tests approximately 75 feet upstream of their discharge on 15 occasions between August 1997 and March 2001.  Data from these reports (maintained in the TOXTD database) are inclue by notation in the summary below.  Water quality sampling was also conducted at two locations in this segment of Cady Brook by DWM during the summer of 1999 (Hartman 2001 and Appendix B, Tables B3, B4, and B5).

DO

The lowest DO measurement (including pre-dawn data) was 7.5 mg/L and 80% saturation.

pH 

Instream pH ranged between 6.2 and 7.5 SU (only one measurement was less than 6.5 SU) (TOXTD).  DWM data ranged from 6.8 to 7.2 SU. 

Temperature

The maximum instream temperature measured by DWM was 23.8(C.

Suspended Solids  

The maximum suspended solids concentration was 11 mg/L (TOXTD). 

Ammonia-Nitrogen

The maximum measurement of ammonia-nitrogen was 0.24 mg/L (TOXTD).  None was detected in the DWM samples (<0.02 mg/L).
Total Residual Chlorine

TRC was below the minimum quantification level of 0.05 mg/L (TOXTD).
Hardness

Hardness measurements of Cady Brook ranged from 25 to 74 mg/L (TOXTD). 

Flow-related habitat constraints rather than water quality conditions appeared to limit biological potential in this segment of Cady Brook.   Though there was no RBP III analysis of the macroinvertebrate community in the brook upstream of the Charlton WWTP discharge, both taxa richness and the EPT index were low which suggest impairment to the benthic community.  Despite this, those organisms present were generally considered pollution-sensitive and, therefore, it is best professional judgment of the DWM biologists that the Aquatic Life Use be assessed as partial support.

Primary Contact and Secondary Contact RECREATION and aesthetics

Two bacteria samples were collected from Cady Brook upstream of the Charlton Wastewater Treatment Plant discharge (station CA04) in June and August 1999.   The sample that was representative of wet weather conditions was elevated (Appendix B, Table B6 and Hartman 2001).  

Not enough bacteria data were available to assess the status of the Primary and Secondary Contact Recreation uses.   Since no objectionable conditions (e.g., trash, turbidity, etc.) were noted by DWM biologists during their 1999 survey, the Aesthetics Use is assessed as support.

Cady Brook (MA41-05) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
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	PARTIAL SUPPORT
	Flow alteration
	
	Hydro-modification
	

	Fish  Consumption
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	Primary  Contact
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	Secondary  Contact
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RECOMMENDATIONS Cady Brook (MA41-05)

· Efforts to minimize impacts to biological communities within this segment of Cady Brook should be pursued through flow-related operational BMPs by the town of Charlton. It is imperative that minimum base-flows be maintained here to support aquatic life. The complete closure of the Glen Echo Lake outlet structure during summer months is ill-advised, since it will not only impact a potentially viable benthic and fish community but also affect the assimilative capacity of Cady Brook downstream from the Charlton WWTP.
· Establish a Stream Team to obtain data and to foster local stewardship.
Cady Brook (Segment MA41-06)

Location: Charlton City WWTP, Charlton to confluence with Quinebaug River, Southbridge.
Segment Length: 5.1 miles.  

Classification:  Class B, Warm Water Fishery.

	Forest 
	 58%

	Residential
	18%

	Agriculture 
	11%


 The drainage area of this segment is approximately 12 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
The use assessments for Sibley Pond- North Basin (MA41047), Sibley Pond-South Basin (MA41048), and Prindle Pond (MA41043) are provided in the Quinebaug River Subbasin – Lake Assessment section of this report.

WMA water withdrawal Summary:

Based on the available information, there are no WMA regulated water withdrawals in this subwatershed.

NPDES wastewater discharge Summary (APPENDIX D, TABLE D1, d2):

The Town of Charlton WWTF, which has recently been upgraded to an advanced wastewater treatment facility (1997- 2000), is permitted (MA0101141) to discharge (permit issued September 1996) 0.32 MGD of treated municipal wastewater via outfall 001 to Cady Brook.  Phosphorus removal (( 1.0 mg/l monthly average) is required.  The maximum daily TRC limit is 0.024 mg/L if chlorine is used as a backup for the ultraviolet disinfection.  The facility’s permit limits for whole effluent toxicity are LC50 ( 100% and CNOEC ( 80% (monitoring frequency of 4 times per year).  In 2001 the facility consistently had problems meeting its limits for aluminum and copper (Ostrosky 2002).

Note:  Several high priority areas in Charlton have been (within the last year) or will be connected to the Charlton WWTF, including the Glen Echo Lake area, the MASS Turnpike Authority (Interstate 90) east-bound rest area facility (former NPDES discharge permit MA0022951 to Sibley Pond), and the MASS Turnpike Authority west-bound rest area facility (former NPDES discharge permit MA0022357 to Pikes Pond).  The Bay Path Regional Vocational School District will also be connected to the Charlton WWTP.  Until the tie-in, this facility (MA0026395) is authorized (permit effective March 1993) to discharge lagoon overflow from Outfall number 001 to an unnamed swamp.  The Bay Path Regional Vocational School District conducted three acute whole effluent toxicity tests between October 1996 and October 2000.  Acute toxicity was not detected by either C. dubia or P. promelas (LC50’s were all >100% effluent). Details on these facilities can be found in the draft Cady Brook, Quinebaug River 1999 Water Quality and Wastewater Discharge Data report  (Hartman 2001).

The Masonic Home is under negotiation with the town of Charlton to tie into the Charlton WWTP.  They currently discharge (MA0025178) to an unnamed tributary of the Quinebaug River (see segment MA41-03).  The Masonic Home has an agreement with the Charlton WWTP to tie in 0.03 MGD.  However, the Home would like to increase this to 0.1 MGD (facility expansion has been submitted for review under the Massachusetts Environmental Policy Act), but do not have an agreement for the proposed increased flow (Hogan 2001).  

The town of Charlton has requested an increase for their permitted flow.  However, it is likely that EPA will not grant their request in the 2002 permit renewal.  In the meantime, the Town is studying releases from five ponds in the upper watershed to evaluate the feasibility of achieving a sufficient base-flow in Cady Brook.

The Millennium Power Project in Charlton is also permitted (MAR05B621) to discharge storm water to Cady Brook.  As part of this permit, the facility is required to develop a SWPPP and conduct quarterly visual monitoring of their storm water discharge.  

It should also be noted that Charlton is a Phase II Storm Water community.  Charlton must apply for permit coverage for their municipal drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

Use Assessment 
Aquatic Life

Habitat and Flow 

Similar to conditions upstream of the Charlton WWTP, instream habitat quality in Cady Brook just downstream of the discharge in Charlton (station CA06) offered good epifaunal habitat for macroinvertebrates, although fish habitat suffered due to shallow water and lack of stable cover (Appendix C).  Filamentous green algae covered approximately one quarter of the sampling reach.  Stream banks were somewhat unstable, especially along the west bank just upstream from the footbridge and instream deposits of sand and fine organic matter were observed throughout the sampling reach.   Potential nonpoint sources identified included: a golf driving-range lawn, large piles of sand, and a minimally buffered parking lot area.  A slight odor of treated sewage was also present.  

Further downstream of the Charlton WWTP, approximately 130 m upstream of Snake Hill Road in Charlton (station CA10A), habitat quality in Cady Brook improved with respect to water quantity as the  result of discharge contributions from upstream tributaries (Appendix C).   Algal cover was not nearly as extensive as at the upstream stations.   Although some erosional areas were noted near the power line crossing, the banks were otherwise well-vegetated and stable.   Other potential nonpoint sources of sediment (sand deposits) to this reach of Cady Brook include runoff from Route 169 via an unnamed tributary and Sibley Brook.
Biology  

In September 1999 DWM conducted a RBP III benthic macroinvertebrate survey (station CA06) in Cady Brook just downstream from the Charlton WWTP discharge (Appendix C).  Compared to the upstream reference station (station CA04) the macroinvertebrate assemblage was found to be “slightly-impacted” (55% comparable).  The structure and function of the benthic community downstream from the discharge (dominated by filter-feeding hydropsychid caddisflies) was quite different from the scraper-based assemblage upstream of the effluent discharge – an indication of organic enrichment (Appendix C).   Algal cover in this primarily open-canopy sampling reach was approximately 25%.  Microscopic examination showed that the green filamentous alga, Spirogyra spp., was very abundant in the substrate sample.  The diatom Melosira varians was also found to be very abundant (Appendix G).
Benthic macroinvertebrates were also collected from Cady Brook upstream of Snake Hill Road in Charlton by DWM in September 1999 (station CA10A).   Compared to the upstream reference station (station CA04) the macroinvertebrate assemblage was found to be “non-impacted” (100% comparable) at station CA10A.  When the reference station in Town Meadow Brook (station MB11) was used for comparison the RBP III analysis also indicated a “non-impacted” community (95% comparability) (Appendix C).  Results of ESS sampling efforts at Snake Hill Road found the site to be characterized by high overall taxonomic richness and EPT richness relative to other sites in their study (ESS 2001).

In September 1999, DFWELE conducted fish population sampling using a backpack shocking unit at three stations along this segment of Cady Brook; upstream of Snake Hill Road, upstream of the Route 169 bridge near the pipeline crossing both in Charlton, and upstream of Vinton Street in Southbridge.   Fish abundance was high at all three stations (n=556, 610, and 518, respectively) with blacknosed dace, a fluvial specialist, dominating (greater than 68% of each sample).   White sucker, fallfish, and longnose dace were present at all three stations and common shiner was present at two of the three stations.  Other species present included: largemouth bass (two stations), pumpkinseed (one station), bluegill (one station), and black crappie (one station). Variations in sampling reach length and shocking times limit direct comparisons between stations.  The dominance of blacknosed dace may be indicative of enriched conditions.  Although there were no intolerant species of fish collected those considered moderately tolerant of environmental degradation dominated the fish community.  The assemblages at all three locations were primarily comprised of fluvial specialist/dependants with an occasional macrohabitat generalist present.  

Toxicity

Effluent

The Charlton WWTF effluent exhibited acute and chronic toxicity prior to February 1998.  Since then (February 1998 to March 2001) 14 modified acute and chronic whole effluent toxicity tests were conducted on the Charlton WWTF effluent using both C. dubia and P. promelas on their treated effluent (Outfall #001) discharge.   With one exception (LC50= 98% effluent, whole effluent LC50’s were all >100% effluent, while CNOECs ranged between 50 and 100% effluent.  The facility did not meet its CNOEC limit of 80% in four of these 14 test events).

Chemistry – water

Water quality sampling was conducted at seven stations along this segment of Cady Brook by DWM in the summer of 1999 (Hartman 2001 and Appendix B, Tables B3, B4, and B5).  Both the Charlton WWTP discharge and the unnamed tributary (Sibley Brook) contributed nutrients to Cady Brook.  The nutrient concentrations gradually decreased as the distance downstream of these sources increased.  Hartman (2001) noted that attached algal mats on the brooks substrates appeared to be functioning as a nutrient uptake system.  

DO

All of the DO measurements (including pre-dawn readings) were greater than 5.0 mg/L and 60% saturation.

pH 

pH ranged between 6.7 and 7.5 SU.

Temperature

The maximum instream temperature was 23.7(C.

Suspended Solids  

The maximum concentration was low (4.8 mg/L).

Ammonia-Nitrogen

The highest instream concentration was 0.21 mg/L.

Hardness

Hardness ranged between 47 and 73 mg/L.

The Aquatic Life Use is assessed as partial support for the 0.3-mile reach of this segment of Cady Brook based primarily on the benthic community analysis (slight impairment).  The effects of organic enrichment and nutrient loadings downstream from the Charlton WWTP discharge, compounded by the low base-flow conditions, compromised biological integrity in this reach of Cady Brook.  Discharge contributions from Sibley Brook appear to increase the assimilative capacity in Cady Brook.  Based on the benthic macroinvertebrate and fish communities downstream from Sibley Brook, improvements in habitat and biological quality were evident (Snake Hill Road station (CA10A) and fish sampling reaches).  Although there were no intolerant species of fish collected those considered moderately tolerant of environmental degradation dominated the fish community.  While the dominance of blacknosed dace may also be indicative of enriched conditions, the assemblages at all three locations were primarily comprised of fluvial specialist/dependants with an occasional macrohabitat generalist present.  The Aquatic Life Use is, therefore, assessed as support in the lower 4.8-miles of Cady Brook (downstream from the confluence with Sibley Brook), but it is identified with an “Alert Status” because of organic enrichment/nutrient loadings.  
Primary Contact and Secondary Contact RECREATION and Aesthetics

Bacteria samples were collected from five stations along this segment of Cady Brook by MA DEP DWM in June and August 1999.  Although these data are too limited to assess the recreational uses, none of the samples exceeded 400 cfu/100 mls (Appendix B, Table B6 and Hartman 2001).   Both samples collected from an unnamed tributary (locally known as Sibley Brook, station SB05) exceeded 400 cfu/100 mls.   Although green filamentous algae were noted downstream from the Charlton WWTP discharge, the algal coverage was not as extensive at sampling stations further downstream from the discharge (Appendix C).  

During the 1999 survey a leak from the holding tanks at Stearns Meat Packaging Plant in Charlton was observed discharging into Cady Brook (Hartman 2001 and Beaudoin 2002).   The facility fixed the problem at the request of the Charlton Board of Health and the MA DEP. 

Too little bacteria data are available to assess the status of the Primary and Secondary Contact Recreation uses.  The Aesthetics Use, however, is assessed as partial support for the upper 0.3-mile reach of this segment because of the sewage odor and the filamentous algae.  The Aesthetics Use is assessed as support for the lower 4.8 miles of this segment, but it is identified with an “Alert Status” because of algal growth and the illicit discharge.  

Cady Brook (MA41-06) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
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	PARTIAL SUPPORT upper 0.3 miles (to confluence with Sibley Brook)

SUPPORT lower 4.8 miles*
	Nutrients

Organic enrichment/

low DO, flow alteration
	
	Municipal point source,

Hydro-modification
	

	Fish  Consumption
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	NOT ASSESSED
	
	
	
	

	Primary  Contact
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	Secondary  Contact
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	Aesthetics
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	PARTIAL SUPPORT upper 0.3 miles (to confluence with Sibley Brook)

SUPPORT lower 4.8 miles*
	Odor
	
	Municipal treatment plant
	


* “Alert Status” issues identified, see details in the use assessment section

RECOMMENDATIONS Cady Brook (MA41-06)

· Excerpted from the Biological Technical Memorandum (Appendix C)

· Permitting authorities should also recognize that the available instream dilution in this portion of Cady Brook will be greatly reduced if summer closure of the Glen Echo Lake outlet structure continues.

· Riparian disruption (sand piles, adjacent parking lot), bank erosion, and an adjacent golf course all offer potential NPS pollution inputs to the CA06 sampling reach. Trash removal, streambank stabilization, and restoration of an adequate riparian buffer would lessen potential impacts to habitat and biological quality in this portion of Cady Brook.

· Continue to monitor the quality of the Charlton WWTP effluent and any effects discharge increases may have on downstream aquatic communities.  Biomonitoring is recommended here during the next MA DEP French & Quinebaug River watershed survey in 2004.  Fish population sampling should accompany the macroinvertebrate sampling effort.
· Establish a Stream Team to obtain additional data and to foster local stewardship.

· When decisions are made regarding NPDES permit proposals (tie-ins/increased flow at the Charlton WWTP and the town’s study on releases from five ponds in the upper watershed to evaluate the feasibility of achieving a sufficient base-flow in Cady Brook), implement recommendations from the final Cady Brook, Quinebaug River Water Quality and Wastewater Discharge Data report (Hartman 2001).  

· Review the Millennium Power Project in Charlton SWPPP (permit MAR05B621).   Evaluate the quality of the SWPPP, extent of compliance, and the effectiveness in minimizing impacts of storm water runoff from the facility to Cady Brook.

· Bacteria sampling is recommended to evaluate the source(s) of contamination in the unnamed tributary (Sibley Brook).  Bacteria sampling is also recommended to assess the Primary and Secondary Contact Recreational uses in Cady Brook. 

Quinebaug River (Segment MA41-09)

Location: Confluence with Cady Brook, Southbridge to Southbridge WWTP, Southbridge.
Segment Length: 1.2 miles.  

Classification:  Class B, Warm Water Fishery.

	Forest 
	 72%

	Residential
	11%

	Agriculture 
	5%


The drainage area of this segment is approximately 113 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
There are two named tributaries to this segment of the Quinebaug River that are currently unassessed (not included as segments in the WBS or this report).  These include Cohasse and Lebanon brooks.  MA DFWELE conducted fish population surveys at three stations in both of these tributaries in 1999.  

The use assessment for Wells Pond (MA41053) is provided in the Quinebaug River Subbasin – Lake Assessment section of this report.

WMA water withdrawal Summary (Appendix D, Table D3):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Millennium Power Partners, L.P.
	
	9P220927801
	
	Millennium-SW1
	2.5
	Not on-line in 1999

	American Optical Corporation
	
	
	20927802
	Quinebaug River 
	7.95
	5.59

	Southbridge Water Department*
	2278000
	
	20927801
	Cohasse Brook (tributary to this segment)
	2.0
	1.75


* not all sources necessarily within this segment

Note:  American Optical Corporation WMA registration states 2 surface water intakes from the Quinebaug River – actual withdrawal locations not documented.   

NPDES wastewater discharge Summary (APPENDIX D, TABLE D2):

Hyde Manufacturing Co. is permitted (MA0001651) to discharge (permit effective June 1974) 0.07 MGD of non-contact cooling water via Outfall 001 from its facility in Southbridge, MA to Cohasse Brook, a tributary to this segment of the Quinebaug River.   The company has reapplied for an NPDES permit, which is scheduled to be issued in 2002. 

Southbridge Associates Limited Partnership is permitted (MAG070081) to discharge (permit effective June 2000) dewatering wastewater associated with the construction of the proposed facility from the proposed Southbridge Hotel and Conference Center in Southbridge, MA to the Quinebaug River.

All of the operations described below for the American Optical Corporation have recently (by the end of 2001) ceased and the NPDES permit will be closed (Hogan 2001).  The wastewater treatment plant is being decommissioned.  

American Optical Corporation, Southbridge was permitted (MA0003361) to discharge (permit effective September 1990) via 10 outfalls to the Quinebaug River and tributaries as described below.

· Outfall 001: treated industrial wastewater, boiler blowdown, and storm water runoff.  The whole effluent toxicity limit was LC50 ( 100% and CNOEC monitor only.   

· Outfalls 005, 006, and 009: turbine condenser cooling water with the following discharge limitations each with a TRC limit not exceed a daily maximum of 0.10mg/l: 

Outfall 005: flow = 8.0 MGD (average monthly) and temperature = 90(F (maximum daily). 

Outfall 006: flow = 16.0 MGD (average monthly), and temperature = 90(F (maximum daily). 

Outfall 009: flow = 24.0 MGD (average monthly), and temperature = 100(F (maximum daily). 

· Outfalls 004, 0011, 0013, and 0014:  uncontaminated cooling water and storm water runoff with the following maximum daily discharge limitations: 

Outfall 004: flow = 0.4 MGDand temperature = 90(F. 

Outfall 0011: flow = 0.75 MGD and temperature = 87(F. 

Outfall 0013: flow = 0.045 MGD and temperature = 90(F.  

Outfall 0014: flow = 0.35 MGD and temperature = 90(F. 

· Outfalls 010 and 012B: storm water runoff only.   

Use Assessment 
Aquatic Life

Habitat and Flow 

This segment of the Quinebaug River flows through a heavily commercialized area.  The QR04U sampling reach began approximately 120 m upstream from the Southbridge WWTP discharge.  The river offered excellent epifaunal habitat for macroinvertebrates, but the fish habitat was considered marginal (small substrate size coupled with a lack of additional stable cover).   Although algal growth was fairly minimal, the aquatic vegetative coverage was substantial, including mosses and rooted submergent macrophytes (milfoil, Myriophyllum sp. and pondweed, Potamogeton sp.).  The stream banks were stable and well vegetated, but the riparian zone was limited.  Runoff from parking lots, storm drains, and active excavation and construction activities in this area were all noted as potential nonpoint sources of pollution, in addition to the urbanized Southbridge Center area just upstream. Slight turbidity was noted as were deposits of fine organic particulates.

Water can be withdrawn directly from the Quinebaug River through the American Optical Corporation’s intakes by either AO or Millennium Power Partners (Appendix D, Table D3).  The American Optical Corporation WMA registration states 2 surface water intakes from the Quinebaug River, but only one withdrawal location is actually documented in the registration.  

It should also be noted that a study of the instream habitat conditions at various flow regimes in the Quinebaug River was conducted by Cornell University Department of Natural Resources to develop a method for modeling physical habitat and instream flow, called MesoHABSIM (Parasiewicz 2001).  An interim report for this investigation was just recently released, however the study is still underway and the final results are not yet available (Parasiewicz and Gallagher 2002).

Biology  

In August 1999 DWM conducted a RBP III benthic macroinvertebrate survey (station QR04U) of the Quinebaug River upstream from the Southbridge WWTP discharge in Southbridge (Appendix C).  Compared to the Quinebaug River regional reference station (station QROB) the macroinvertebrate assemblage was found to be “slightly-impacted” (67% comparable).  The dominance of the community by the filter feeding Hydropsychidae (caddisfly) family indicated an unbalanced community responding to an overabundance of FPOM in the water column (Appendix C).  Algal cover in this open-canopy sampling reach was approximately 50%.  Microscopic examination showed that the substrate sample was dominated by the blue-green alga, Phormidium spp., which was very abundant (Appendix G).  MA DFWELE conducted fish population sampling in the same reach using a barge-shocking unit in August 1999.  A total of 247 fish represented by 10 species were collected.   The fish community was dominated by smallmouth bass and fallfish.  There were also large numbers of common shiner and redbreast sunfish.  Other species present included: yellow bullhead, largemouth bass, white sucker, tesselated darter, and bluegill.  The assemblage was a mix of fluvial specialists/dependants and macrohabitat generalists.   
Toxicity

Ambient

The Southbridge WWTP collects Quinebaug River water (approximately 100 yards upstream of their discharge in Southbridge) for use as dilution water in their whole effluent toxicity tests.  Between February 1996 and February 2001 survival of C. dubia exposed (7-day) to the river water was good (> 70% survival and exceeded 75% in all but one of the 21 tests).  However, survival of P. promelas exposed (7-day) to the river water was marginal (ranged between 20 to 97% and was less than 75% in two of nine tests).   

Effluent

Twenty modified acute and chronic whole effluent toxicity tests were conducted on the American Optical Company effluent using both C. dubia and P. promelas between January 1996 and January 2001 on their treated effluent (Outfall #001) discharge.   Whole effluent LC50’s were all >100% effluent, while CNOECs ranged between <6.25 and 100% effluent.  The facility met its whole effluent toxicity limit (CNOEC was monitor only).

Chemistry – water

Water from the Quinebaug River was collected for use as dilution water in the Southbridge WWTP whole effluent toxicity tests approximately 100 yards upstream of their discharge on 21 occasions between February 1996 and February 2001.  Data from these reports (maintained in the TOXTD database) are summarized below.

pH 

Instream pH ranged between 6.8 and 7.9 SU.   

Suspended Solids  

The maximum suspended solids concentration was 12 mg/L. 

Ammonia-Nitrogen

The maximum measurement of ammonia-nitrogen was 0.7 mg/L.  
Total Residual Chlorine

TRC was below the minimum quantification level of 0.05 mg/L.

Hardness

Hardness measurements of the Quinebaug River ranged from 16 to 30 mg/L. 

Chemistry – sediment

USGS, as part of their NAWQA study, analyzed sediment collected from the Quinebaug River near Sandersdale in Southbridge, MA (approximately 630 m downstream from the dam at the American Optical Company).  The total PCB concentration was 230 PPB (Harris 1997).  This sediment sample was comprised of sand (77%), silt (22%), and clay (0.85%) while the TOC was 7.23%. Arsenic (10 PPM), cadmium (2.9 PPM), copper (96 PPM), manganese (990 PPM), mercury (0.31 PPM), nickel (47 PPM) and zinc (350 PPM) exceeded the L-EL guidelines (Persaud et al.1993).  Chromium (190 PPM), iron (4.1%), and lead (270 PPM) exceeded the S-EL guideline.


Chemistry – tissue 

At the USGS NAWQA study site on the Quinebaug River near Sandersdale, MA the concentration of PCB in the whole fish composite sample (comprised of five white suckers, Catastomas commersoni) was 1,000 (g/kg wet weight (Coles 1998).  This level of PCB exceeded (2 times) the NAS/NAE guideline for total PCB (in Coles 1998) of 500(g/kg wet weight for the protection of fish-eating wildlife.  Neither total DDT nor total chlordane exceeded the NAS/NAE guidelines.

The Aquatic Life Use is assessed as partial support for this segment of the Quinebaug River.  Although the fish community was similar to that found in upstream segments, the RBP III analysis (slightly-impacted) exhibited the lowest percent comparability to the regional reference station of any of the Quinebaug River benthic macroinvertebrate stations.  Water quality appears to be affected by highly productive waterbodies upstream, as well as various nonpoint source-related nutrient/organic loadings to the Quinebaug River.   In addition, instream deposits of FPOM and the hyperdominance of filter-feeding organisms corroborate the effects of organic enrichment here.  The impoundments located both within this segment and upstream are influencing the fish communities present.  The fish community was represented by both fluvial specialists/dependants and macrohabitat generalists.   Although there were no intolerant species of fish collected those considered moderately tolerant of pollution dominated the fish community.  Fish numbers were relatively high given the length of the reach sampled (74m); similar to the previous segment of the Quinebaug River.   Elevated concentrations of heavy metals in the sediment and PCB in whole fish are also of concern and warrant further investigation.  The American Optical Company discharges, however, have recently been eliminated.

Aesthetics

Visual turbidity (slight) was noted in this portion of the Quinebaug River as were deposits of fine organics on the stream substrates.   Anthropogenic influences (trash and debris) are also problematic throughout this segment.  

The Aesthetics Use of this segment of the Quinebaug River is degraded by anthropogenic disturbances both instream (trash/debris) and along the riparian zone.   The water column was also slightly turbid.  The Aesthetics Use is assessed as non-support.

Quinebaug River (MA41-09) Use Summary Table
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	Urban runoff
	


RECOMMENDATIONS Quinebaug River (MA41-09)

· Conduct additional monitoring (e.g., passive water column PCB samplers, whole fish tissue) to determine the extent and, if necessary, sources(s) of PCB contamination.

· Consider implementation of the forthcoming recommendations from the Millennium Power Project Mitigation Work Group. 

· Document the second water withdrawal intake location (Quinebaug River) of the American Optical Corporation identified in their WMA registration.  As part of the WMA 5-year review, MA DEP should continue to evaluate the American Optical Corporation’s compliance with their WMA registration. 

· As part of the WMA 5-year review, MA DEP should continue to evaluate the Millennium Power Partners, L.P.’s compliance with their WMA permit.
· As part of the WMA 5-year review, MA DEP should continue to evaluate the Southbridge Water Department’s compliance with their WMA registration.  Determine potential impacts of withdrawals on streamflow/habitat (Cohasse and Hatchet brooks).
· The frequency of low survival of P. promelas exposed to the Quinebaug River is of concern.  It is recommended that the Southbridge WWTP continue to monitor the river (at a minimum as a control) as part of their whole effluent toxicity tests.  The need for an instream toxicity evaluation should be considered.

· Excerpted from the Biological Technical Memorandum (Appendix C)

· BMPs (e.g., silt screen fences, haybales) may help to alleviate potential impacts from nearstream excavation and construction activities associated with the Southbridge WWTP property.

· Biomonitoring is recommended here during the next MA DEP French & Quinebaug River watershed survey in 2004, especially if QR04U is to be used again as an upstream reference station. Fish population sampling should accompany the macroinvertebrate sampling effort.

· Establish a Stream Team to obtain additional data and to foster local stewardship.

Quinebaug River (Segment MA41-03)

Location: Southbridge WWTP, Southbridge to West Dudley Impoundment, Dudley.

Segment Length: 2 miles.  

Classification:  Class B, Warm Water Fishery.

	Forest 
	72%

	Residential
	11%

	Agriculture 
	6%


The drainage area of this segment is approximately 131 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
This segment is on the 1998 303(d) List of impaired waters for nutrients and pathogens (Table 3).

The use assessments for McIntyre Pond (MA41031) and Sylvestri Pond (MA41049) are provided in the Quinebaug River Subbasin – Lake Assessment section of this report.

There is one unnamed tributary (locally known as Keenan Brook) that discharges to the Quinebaug River just downstream from the Southbridge WWTP and is currently unassessed (not included as a segment in the WBS or this report).  DFWELE has proposed that this tributary be reclassified in the SWQS as a cold water fishery.  However, they did not sample this brook as part of their recent fish population survey in the Quinebaug River Basin (MassWildlife 2001).  

WMA water withdrawal Summary:

Based on the available information, there are no WMA regulated water withdrawals along this segment.

NPDES wastewater discharge Summary (APPENDIX D, TABLE D1, d2):

Town of Southbridge is permitted (MA0100901) to discharge (permit effective April 2000) 3.77MGD of treated wastewater via Outfall 001 from the Southbridge Wastewater Treatment Plant to the Quinebaug River.  Total phosphorus is limited (( 1.0 mg/L average monthly).  The facility’s whole effluent toxicity testing limits are LC50 ( 100% and CNOEC ( 31% with a monitoring frequency of 6/year for both tests.  Their TRC limit is 0.06 mg/L.  In 2001 the facility had problems meeting their copper limit (Ostrosky 2002).   In 2000 the facility began sending approximately 2 MGD of treated effluent to the Millennium Power electric generating plant for use as cooling water (Millennium is permitted for 2.5 MGD).   As part of this agreement sand filters and an effluent pump station were added to the WWTP (Ostrosky 2002).

The Masonic Home is permitted (MA0025178) to discharge (permit effective October 1996) 0.022 MGD of treated domestic wastewater via outfall 001 from its facility in Charlton, MA to the headwaters of an unnamed tributary to this segment of the Quinebaug River.   The facility’s whole effluent toxicity limits are LC50 ( 100% and CNOEC ( 100% with a monitoring frequency of 4/year.  Their TRC limit is ( 0.019 mg/L.  The facility has agreement to tie-in 0.03 MGD to the Charlton WWTP.   However, the Home would also like to increase their discharge to 0.1 MGD (facility expansion has been submitted for review under the Massachusetts Environmental Policy Act) but don’t yet have an agreement with the Charlton WWTP to tie-in the higher flow (Hogan 2001).  

Laidlaw Transit (140 Worcester Road) in Charlton is permitted (MAR05C190) to discharge storm water to Wabash Pond.  As part of this permit the facility is required to develop a SWPPP and conduct quarterly visual monitoring of their storm water discharge.  

It should also be noted that Dudley is a Phase II Storm Water community.  Dudley must apply for permit coverage for their municipal drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

Use Assessment 
Aquatic Life

Habitat and Flow

A study of the instream habitat conditions at various flow regimes in the Quinebaug River was conducted by Cornell University Department of Natural Resources to develop a method for modeling physical habitat and instream flow, called MesoHABSIM (Parasiewicz 2001).  An interim report for this investigation was just recently released, however the study is still underway and the final results are not yet available (Parasiewicz and Gallagher 2002).

Biology  

MA DFWELE conducted fish population sampling in the Quinebaug River adjacent to the school bus lot off of Dudley River Road in Southbridge using a barge shocking unit in August 1999.   A total of 271 fish, represented by 12 species, were collected.  The fish sample was dominated by smallmouth bass and redbreast sunfish.   Fallfish and yellow bullhead were also abundant.   Other species present, include: largemouth bass, bluegill, tessellated darter, brown bullhead, chain pickerel, common shiner, and white sucker, were represented by less than 10 individuals each.  The assemblage was predominantly macrohabitat generalists, although four fluvial specialists/dependants species were also present.   

Toxicity

Effluent

Twenty one modified acute and chronic whole effluent toxicity tests were conducted on the Southbridge WWTP treated effluent (Outfall #001) discharge using C. dubia and nine tests using P. promelas between February 1996 and February 2001.   Whole effluent LC50’s were all >100 % effluent, while CNOECs ranged between 25 and 100% effluent.  The facility did not meet its whole effluent toxicity limit in one test event.

While effluent quality of the Southbridge WWTP appears to be good (no problems with effluent toxicity), there is no water quality data available for the Quinebaug River directly downstream from this discharge.  However, on the basis of best professional judgment the Aquatic Life Use is assessed as partial support based primarily on an extrapolation of the RBP III analysis of the benthic community upstream of the Southbridge WWTP discharge (segment MA41-09).   The impoundments located both within this segment and upstream are influencing the fish communities present.  The fish community was dominated by macrohabitat generalists.   Although there were no intolerant species of fish collected those considered moderately tolerant of pollution dominated the fish community.  The elevated concentrations of heavy metals in the sediment and PCB in whole fish from the Quinebaug River in Sandersdale (see segment MA41-09) are also of concern and warrant further investigation.  
Aesthetics

In October 2001 objectionable deposits of trash and debris (including: paper waste, abandoned shopping carts, tires, sport balls, empty 55-gallon drums, and other manmade objects) were observed along this segment of the Quinebaug River.  An effluent odor was also noted.  Despite this condition, the river was also described as offering scenic riverine habitats (Beaudoin 2001b). 

The Aesthetics Use is assessed as partial support as a result of the objectionable deposits of trash and debris and the effluent odor.

Quinebaug River (MA41-03) Use Summary Table
	Designated Uses
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	Hydromodification (Upstream impoundment), urban runoff
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RECOMMENDATIONS Quinebaug River (MA41-03)

· Conduct additional monitoring (e.g., passive water column PCB samplers, whole fish tissue) to determine the extent and, if necessary, sources(s) of PCB contamination.

· Consider for implementation the forthcoming recommendations from the Millennium Power Project Mitigation Work Group.

· Additional information (e.g., temperature, fish population, habitat quality, etc.) is needed for the unnamed tributary (locally known as Keenan Brook) in order to evaluate its proposed designation as cold water fishery. 

· Establish a Stream Team to foster local stewardship.

· A river cleanup should be conducted to remove objectionable deposits of trash and debris (including paper waste, abandoned shopping carts, tires, sport balls, empty 55-gallon drums, and other manmade objects).   Additional stream cleanups should be conducted as necessary.

· Review the Laidlaw Transit in Charlton SWPPP (permit MAR05C190).  Evaluate the quality of the SWPPP, extent of compliance, and the effectiveness in minimizing impacts of storm water runoff from the facility to Wabash Pond.   

Quinebaug River (Segment MA41-04)

Location: West Dudley Impoundment, Dudley to Connecticut state line, Dudley.

Segment Length: 2.3 miles.  

Classification:  Class B, Warm Water Fishery.

	Forest 
	 71%

	Residential
	11%

	Agriculture 
	6%


The drainage area of this segment is approximately 135 square miles.  Land-use estimates (top three) for the subwatershed (map inset, gray shaded area):
There are two named tributaries, Tufts Branch and Rocky Brook that originate in Massachusetts and discharge to the Quinebaug River in Connecticut.  Both are currently unassessed (not included as segments in the WBS or this report).  DFWELE has proposed that both be reclassified in the SWQS as cold water fisheries.  However, they did not sample either of these brooks as part of their recent fish population survey in the Quinebaug River Basin (MassWildlife 2001).  

The state of Connecticut MA DEP has identified a small area in the southwestern portion of Southbridge, MA (encompassing Morse Pond) that drains south into the town of Putnam and then into one of Connecticut’s public water supply watersheds (Thomas 2002).   

The use assessments for Wielock Pond (MA41056) and Morse Pond (MA41033), both of which discharge to tributaries of the Quinebaug River in Connecticut, are provided in the Quinebaug River Subbasin – Lake Assessment section of this report.

The ACOE Annual Water Quality Reports for FY 97, 98 and 99 state that West Thompson Lake in Thompson Connecticut experiences severe annual algal blooms (Barker 1998, 1999a, 2000).  These reports identified the Southbridge WWTP as the suspected principle source of phosphorus inputs.   Additional data is being gathered by the New England Division of the ACOE to identify the source(s) of phosphorus (Barker 2001).

WMA water withdrawal and NDPES WAstewater discharge Summary:

Based on the available information, there are no WMA regulated water withdrawals or NPDES surface wastewater discharges along this segment.

It should be noted, however, that Dudley is a Phase II Storm Water community.  Dudley must apply for permit coverage for their municipal drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

other:

The West Dudley Project Number 7254 owned by the A&D Hydroelectric Co. is located at the Quinebaug River Pond Dam on the Quinebaug River.  The project generates 346 Kilowatts of electricity.  The FERC license (exempt status) was issued June 1983.  There are no expiration dates for exempt licenses (Goggins 2001).  The main dam is 17’ high and 259’ long.   The project includes one powerhouse along the river.  The powerhouse, including three generating units, was constructed in 1919 and rehabilitated in 1984.  The project is authorized to operate as a run-of-river facility and release a minimum flow of 76 cfs from the dam to protect downstream resources.  The minimum flow is provided through the operation of the units (Goggins 2001).  There are no fish passage facilities located at this dam.  However, a condition of the FERC license is that fish passage will be required when prescribed by the United States Fish and Wildlife Service, but is limited to migratory fish (Grader 2001).

Use Assessment 
Aquatic Life

Habitat and Flow 

In March 2000 a large log damaged some of the flashboards at the West Dudley Dam.  In late April repairs on the dam by A & D Hydropower caused further damage to the floodgates and resulted in the emptying of the impoundment.  As a result fine sediments that had accumulated behind the dam were scoured and transported downstream, making the river extremely turbid.  On 9 May 2000 MA DEP received complaints from CT DEP that the Quinebaug River entering Connecticut was a dark, chocolate-brown color and was carrying a heavy sediment load.  The hydropower operator has been responsive in making timely reparations and improving operational activities to minimize impacts to the river (Beaudoin 2002).   In addition to this incident, numerous reports of rapid flow fluctuations in this reach of the Quinebaug River have also been attributed to operations at the West Dudley Hydropower Project Number 7254 (Beaudoin 2001b, Pelto 1999a, Pelto 1999b and Pelto 1999c).  Streamflow measurements (instantaneous) at the USGS gage on the Quinebaug River (01124000 located 500’ upstream from the Route 197 bridge and approximately 0.2 mi downstream from the MA/CT state line in the village of Quinebaug in Thompson, Connecticut appear to be reflective of ongoing operations at the hydropower facility, as evidenced by the rapid streamflow fluctuations (Socolow 2002 and USGS 5 February 2002).
Epifaunal habitat was excellent in the Quinebaug River upstream of Route 197 in Thompson, CT (station QR06).  Snags provided most of the stable fish cover. Aquatic vegetative coverage consisted mainly of mosses and occasional patches of waterweed (Elodea sp.), while algal coverage was more extensive.  Filamentous forms were common in the pool areas and thin layers of periphyton were observed on cobble substrates in riffles. The stream banks were stable and well-vegetated and the extensive riparian zone was undisturbed.  Nonpoint source pollution inputs to the biomonitoring sampling reach in the river were not evident.  However, slight turbidity was observed in the water column (Appendix C).   Potential nonpoint source inputs into this segment of the Quinebaug River include: runoff from roadways, an abandoned railroad bed, apartment complexes, sand and gravel operations, manufacturing facilities, and impounded sediments (Beaudoin 2002).

It should also be noted that a study of the instream habitat conditions at various flow regimes in the Quinebaug River was conducted by Cornell University Department of Natural Resources to develop a method for modeling physical habitat and instream flow, called MesoHABSIM (Parasiewicz 2001).  An interim report for this investigation was just recently released, but the study is still underway and the final results are not yet available (Parasiewicz and Gallagher 2002).

Biology  

MA DFWELE conducted fish population sampling in this segment of the Quinebaug River upstream of Route 131 in Dudley using a barge shocking unit in August 1999.   A total of 461 fish, represented by 12 species, were collected.  The fish sample was dominated by fallfish, white sucker, and smallmouth bass, while yellow perch, redbreast sunfish, largemouth bass and common shiner were abundant.   Other species present, including yellow bullhead, pumpkinseed, bluegill, golden shiner and tesselated darter, were represented by few individuals.  The assemblage was a mix of macrohabitat generalists and fluvial specialists/dependants.   

In August 1999 DWM conducted a RBP III benthic macroinvertebrate survey (station QR06) of the Quinebaug River upstream from Route 197 and the USGS gage in Thompson Connecticut (Appendix C).  Compared to the Quinebaug River regional reference station (station QROB) the macroinvertebrate assemblage was found to be “slightly-impacted” (78% comparable).  An abundance of filter-feeding organisms (e.g., Hydropsychidae) contributed to a low-scoring scraper/filterer metric, leading to the resulting impairment designation and indicating slight organic enrichment. Benthic data collected by ESS (2001) just upstream from QR06 revealed a similarly hydropsychid-dominated community.  Despite the “slightly impacted” bioassessment, the QR06 benthos assemblage displayed high overall taxa richness. Pollution sensitive taxa were particularly well-represented, contributing to the highest EPT index (16) received by a biomonitoring station during the 1999 survey (Appendix C).   When compared to the upstream control station (QR04U) the RBP III analysis indicated the community was “non-impacted” (>100% comparable) (Appendix C). Thus, it would appear from the bioassessments of QR06 that the Southbridge WWTP may have less effect on biological integrity here than other anthropogenic perturbations originating farther upstream—most notably NPS pollution inputs associated with urban runoff and the numerous dams and productive impoundments (though it is possible that the WWTP discharge may exacerbate the productive nature of these impoundments).  Percent algal cover in this primarily canopied sampling reach was approximately 25%.  Microscopic examination showed that the green filamentous algae Spirogyra spp. and Ulothrix spp. were dominant in the substrate sample (Appendix G).

Chemistry – water

As part of the SMART sampling program, water quality sampling was conducted (station QR06) on five occasions between May and November 1999 in the Quinebaug River just upstream from the State Route 197 bridge in Thompson, Connecticut and co-located with the DWM benthic macroinvertebrate sampling location (Appendix B, Tables B8 and B9).  Water quality data were also available for the Quinebaug River from the USGS at their gaging station (gage 01124000 located 500’ upstream from the Route 197 bridge and approximately 0.2 mi downstream from the MA/CT state line in the village of Quinebaug in Thompson, Connecticut) and their data, collected between January 1996 and September 2000 (n=43 unless otherwise noted), were also summarized below (Davies III et al. 1997, Davies III et al. 1998, Davies III et al. 1999, Ranzau Jr. et al. 2000, Ranzau Jr. et al. 2001).  
DO 

DO measurements recorded during the SMART surveys were not less than 8.8 mg/L and percent saturation ranged from 99 to 109%.  The lowest DO measurement by USGS was 7.3 mg/L and percent saturation ranged from 83 to 110%.  It should be noted, however, that these data do not represent worse-case (pre-dawn) conditions.  
Temperature 

Temperature measurements recorded during the SMART surveys ranged from 7.7 to 23.3(C.  The maximum temperature reported by USGS was 25(C.  

pH and Alkalinity

Measurements of pH recorded during the SMART surveys ranged from 7.1 to 7.4 SU with a maximum alkalinity of 25 mg/L.  USGS data ranged from 6.8 to 7.7 SU.  Their alkalinity data ranged from 6 to 26 mg/L as CaCO3.

Turbidity  

The maximum turbidity measurement recorded during the SMART surveys was 1.5 nephelometric turbidity units (NTU).  The maximum turbidity measured by USGS (n=39) was in May 1997(6.2 NTU).

Suspended Solids  

The maximum concentration of suspended solids measured during the SMART surveys was 6.4 mg/L.

Ammonia-Nitrogen

Ammonia-nitrogen concentrations reported from the SMART surveys were all low (< 0.02 mg/L).  Dissolved ammonia-nitrogen concentrations reported by USGS ranged from <0.015 to 0.108 mg/L as N.   All of these measurements were below the acute and chronic water quality criteria for ammonia-nitrogen. 

Phosphorus

Total phosphorus concentrations reported from the SMART surveys ranged from 0.03 to 0.06 mg/L.  Total phosphorus concentrations reported by USGS ranged from 0.009 to a high of 0.184 mg/L on 8 July 1999.   Out of the 49 samples analyzed for total phosphorus, seven (14%) were >0.05 mg/L, although five of the seven samples were collected in 1999.  USGS documented severe drought conditions in central MA from June to early September 1999 (Socolow et al.  2000).

Hardness

Hardness data measurements during the SMART surveys ranged between 28 and 40 mg/L as CaCO3 and the USGS data (n=39) ranged between 16 and 43 mg/L as CaCO3 (lowest measurements in January and March each year).

The Aquatic Life Use is assessed as support for the entire length of this segment of the Quinebaug River based primarily on the RBP III analysis and best professional judgment.  Although the benthos comparisons to the regional reference station (QR0B) resulted in a “slightly-impacted” bioassessment comparisons to the upstream reference station (QR04U) indicated a “non-impacted” benthic community.  Additionally, taxa richness was higher than both reference stations and the EPT index was the highest received by any of the biomonitoring stations during the 1999 survey (Appendix C).  The Aquatic Life Use is, however, identified with an “Alert Status”.  Water quality effects resulting from the impounded and productive nature of the watershed appear to influence the benthic community structure and function in this segment of the river.  The fish sample’s two most numerous species were fluvial specialist/dependant, but the fish community was still dominated by macrohabitat generalists.   Although there were no intolerant species of fish collected those considered moderately tolerant of pollution dominated the sample.  It appears that upstream impoundments continue to influence the fish assemblage in this segment of the Quinebaug River.  Hydromodification (abnormal streamflow fluctuations) from the West Dudley Project Number 7254 is also considered a threat to aquatic life.  The elevated concentrations of heavy metals in the sediment and PCB in whole fish from the Quinebaug River in Sandersdale (Southbridge) (see segment MA41-09) are also of concern and warrant further investigation.  
Primary Contact and Secondary Contact RECREATION and Aesthetics

Fecal coliform bacteria data were available for the Quinebaug River from the USGS at their gaging station (gage 01124000 located 500’ upstream from the Route 197 bridge and approximately 0.2 mi downstream from the MA/CT state line in the village of Quinebaug in Thompson, Connecticut) (Davies III et al. 1997, Davies III et al. 1998, Davies III et al. 1999, Ranzau Jr. et al. 2000, Ranzau Jr. et al. 2001).   Between January 1996 and September 2000 fecal coliform bacteria counts ranged from 20 to 1,200 cfu/100mls (n=38).  During the Primary Contact Recreational Use season four of 24 samples (17%) exceeded 400 cfu/100mls.  These data represent both wet and dry weather conditions.

The dam breach at West Dudley in May of 2000 resulted in the resuspension of fine sediments that turned the river chocolate-brown from Dudley into Thompson, CT (Beaudoin 2002).  In mid-November 2001 a site visit was conducted along the abandoned railroad corridor paralleling this segment of the Quinebaug River.  No significant odors were noted and there was a minimum of trash and other debris near the river at those points where the railway abutted the streambed (Beaudoin 2002).  No objectionable deposits of trash/debris were noted by DWM biologists during their field reconnaissance or surveys although slight instream turbidity was noted (Appendix C).

The Primary Contact Recreational Use is assessed as partial support based on the frequency of elevated fecal coliform bacteria counts.  The Secondary Contact Recreational Use is assessed as support.  The Aesthetics Use of this segment of the Quinebaug River is assessed as support, although it is identified with an “Alert Status” due to episodic turbidity problems and the rapid streamflow fluctuations (likely resulting from the hydropower operation).

Quinebaug River (MA41-04) Use Summary Table
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* “Alert Status” issues identified, see details in the use assessment section

RECOMMENDATIONS Quinebaug River (MA41-04)

· Conduct additional monitoring (e.g., passive water column PCB samplers, whole fish tissue) to determine the extent, and if necessary, sources(s) of PCB contamination.

· Efforts should be made to reduce the aberrant streamflow fluctuations in this segment of the Quinebaug River observed at the USGS gage in Quinebaug, CT.  
· Investigate the operating conditions of the West Dudley Project Number 7254 during periods of low-flow.  Determine if the West Dudley Project Number 7254 releases the minimum required flow of 76 cfs.  Evaluate and monitor this operation for compliance with the run of river requirement. 
· Efforts should be made to reduce the aberrant streamflow fluctuations in this segment of the Quinebaug River observed at the USGS gage in Quinebaug, CT. 
· Consider implementation of the forthcoming recommendations from the Millennium Power Project Mitigation Work Group.  
· Establish a Stream Team to collect additional data and to foster local stewardship.
· Additional information (e.g., temperature, fish population, habitat quality, etc.) is needed for Tufts Branch and Rocky Brook in order to evaluate their proposed designation as cold water fisheries.

· Investigate alternatives to protect interstate surface waters that drain to public water supplies in Connecticut (e.g., town of Putnam, CT public water supply area).  

Quinebaug River Watershed - Lake Assessments

A total of 51 lakes, ponds or impoundments (the term "lakes" will hereafter be used to include all) have been identified and assigned PALIS code numbers in the Quinebaug River Watershed (Ackerman 1989 and MA DEP 2001a). The total surface area of the Quinebaug River Watershed lakes is 2,358 acres.   They range in size from one to 420 acres; 36 lakes are less than 50 acres, 7 are greater than 100 acres and ,of these, 2 are greater than 200 acres.  This report presents information on 27 of the Quinebaug River Watershed lakes that are listed in the WBS database (Figure 14).  The remaining 24 lakes, which total 402.1 acres, are unassessed  and are not currently included as segments in the WBS database.  

The 27 lakes assessed in this report represent 1,955.9 acres of the 2,358 total lake surface area or 83% of the lake acreage in the Quinebaug River Watershed.  They lie wholly or partly within seven of the basin’s 14 communities (Figure 14).  Fourteen of the lakes assessed are less than 50 acres in total surface area. Baseline lake surveys were conducted on five of these lakes (TMDL sampling) in the summer of 1999 (Appendix B, Tables B12, B13, and B14).  Synoptic surveys were conducted by DWM at all 27 of these lakes in 1994 (Appendix B, Table B19). 



TROPHIC STATUS EVALUATION

Lakes are dynamic ecosystems that undergo a process of succession from one trophic state to another.  Under natural conditions most lakes move from a nutrient poor (oligotrophic) condition, through an intermediate (mesotrophic) stage of nutrient availability and biological productivity, to a nutrient-rich or highly productive (eutrophic) state.  For the purposes of this report trophic status was estimated primarily using visual observations of macrophyte cover and phytoplankton populations observed in 1994 and/or 1999 by MA DEP DWM (Appendix B, Tables B12 and B19).  Occasionally, older data from more detailed diagnostic studies were utilized.  A more definitive assessment of trophic status requires more extensive collection of water quality and biological data than is currently available.  As available data become more than five years old trophic status estimates are generally listed as undetermined.  This is particularly true if the lake was previously estimated to be oligo- or mesotrophic since conditions may have moved to a more productive status in the interim.

The trophic status estimates for the lakes assessed in the Quinebaug River Watershed are presented in Table 7.  Three lakes (22% of the assessed lake acreage) were mesotrophic, nine lakes (35% of the assessed lake acreage) were eutrophic, and two lakes (1% of the assessed lake acreage) were hypereutrophic.  No lakes assessed were oligotrophic and the trophic status was undetermined for 13 lakes (41% of the assessed lake acreage). 

Table 7. Quinebaug River Watershed lake trophic status evaluation (Bold indicates waterbody on 1998 303(d) list).

	Lake
	Waterbody Identification Code (WBID)
	Class
	Size

(Acres)
	Trophic Status Estimate

	Alum Pond, Sturbridge
	MA41001
	B
	195
	Undetermined

	Cedar Pond, Sturbridge
	MA41008
	B
	146
	Eutrophic

	East Brimfield Reservoir, Brimfield/Sturbridge
	MA41014
	B
	420
	Eutrophic

	Lake George, Wales
	MA41016
	B
	93
	Undetermined

	Glen Echo Lake, Charlton
	MA41017
	B
	112
	Undetermined

	Hamilton Reservoir, Holland/ Union (CT)
	MA41019
	B
	249
	Mesotrophic

	Holland Pond, Holland
	MA41022
	B
	65
	Undetermined

	Leadmine Pond, Sturbridge
	MA41027
	B
	62
	Undetermined

	Little Alum Pond, Brimfield 
	MA41029
	B
	73
	Undetermined

	McIntyre Pond, Charlton
	MA41031
	B
	13
	Eutrophic

	Mill Road Pond, Brimfield
	MA41032
	B
	15
	Eutrophic

	Monson Road Pond, Wales
	MA41059
	B
	4
	Eutrophic

	Morse Pond, Southbridge
	MA41033
	b
	45
	Eutrophic

	New Boston Road Pond, Sturbridge
	MA41035
	B
	14
	Undetermined

	No. 3 Reservoir, Southbridge (Hatchet Res. No. 3)
	MA41038
	A
	21
	Undetermined

	No. 4 Reservoir, Southbridge (Hatchet Res. No. 4)
	MA41039
	A
	64
	Undetermined

	No. 5 Reservoir, Southbridge (Hatchet Res. No. 5)
	MA41040
	A
	26
	Undetermined

	Pistol Pond, Sturbridge
	MA41057
	B
	6
	Hypereutrophic

	Prindle Pond, Charlton 
	MA41043
	B
	68.9
	Undetermined

	Railroad Pond, Charlton
	MA41058
	B
	6
	Eutrophic

	Sherman Pond, Brimfield
	MA41046
	B
	86
	Mesotrophic

	Sibley Pond (North Basin), Charlton
	MA41047
	B
	21
	Eutrophic

	Sibley Pond (South Basin), Charlton
	MA41048
	B
	19
	Hypereutrophic

	Sylvestri Pond, Dudley
	MA41049
	B
	18
	Eutrophic

	Walker Pond, Sturbridge 
	MA41052
	B
	103
	Mesotrophic

	Wells Pond, Southbridge
	MA41053
	B
	6
	Undetermined

	Wielock Pond, Dudley 
	MA41056
	B
	5
	Undetermined


LAKE USE ASSESSMENTS

Lake assessments are based on information gathered during DWM surveys (recent and historic) as well as pertinent information from other reliable sources (e.g., abutters, herbicide applicators, diagnostic/feasibility studies, MDPH, etc.).  The 1994 DWM synoptic surveys focused on observations of water quality and quantity (e.g., water level, sedimentation, etc.), the presence of native and non-native aquatic plants (as well as distribution and areal cover), and presence/severity of algal blooms (Appendix B, Table B19).  During 1999 more intensive in-lake sampling was conducted by DWM in five lakes in the Quinebaug River basin as part of the TMDL program.   This sampling included in-lake measurements of dissolved oxygen, pH, temperature, Secchi disk transparency, nutrients, and chlorophyll a, and detailed macrophyte mapping (Appendix B, Tables B12, B13, and B14).  While these surveys provided additional information to assess the status of the designated uses, fecal coliform bacteria data were unavailable and, therefore, the Primary Contact Recreational Use was usually not assessed.  To determine the status of the Fish Consumption Use fish consumption advisory information was obtained from the MDPH (MDPH 2001a).  Although the Drinking Water Use was not assessed in this water quality assessment report, the Class A waters were identified.  Information on drinking water source protection and finish water quality is available at http://www.state.ma.us/dep/brp/dws/dwshome.htm and from the Quinebaug River Basin’s public water suppliers.

The use assessments and supporting information were entered into the EPA Water Body System database.  Data on the presence of non-native plants were entered into the MA DEP DWM informal non-native plant-tracking database.  

AQUATIC LIFE

DFWELE conducted fish population assessments in nine lakes and ponds within the Quinebaug River Watershed during the summer of 1999 (Richards 2002).  Collection methods included boat electrofishing, gillnets and/or seines.   The species list and counts for fish collected between July and September 1999 are provided in Table 8.  A watershed based fisheries management plan will be produced by DFWELE at a later date.  

Table 8.  Species-level taxa list and counts for fish collected by the Massachusetts Department of Fisheries, Wildlife and Environmental Law Enforcement (MA DWFELE), Division of Fisheries and Wildlife between July and September 1999 in lakes and ponds in the Quinebaug River Watershed (Richards 2002).   Collection methods included boat shocking, gillnets and/or seines.

	Fish Species
	Sampling Locations

	Common Name
	Scientific Name
	Holland Pond
	East Brimfield Reservoir
	Lake George 
	Sherman Pond
	Little Alum Pond
	Hamilton Reservoir
	Big Alum Pond
	Cedar Pond
	Walker Pond

	bluegill
	Lepomis macrochirus
	227
	1,081
	350
	280
	216
	135
	318
	439
	325

	brown bullhead
	Ameiurus nebulosus
	2
	5
	5
	
	
	2
	3
	2
	

	black crappie
	Pomoxis nigromaculatus
	8
	24
	7
	7
	
	27
	
	40
	6

	bridle shiner *
	Notropis bifrenatus *
	6
	75
	
	
	5
	
	
	
	

	bluntnose minnow
	Pimephales notatus
	
	
	
	
	316
	
	
	
	

	brown trout
	Salmo trutta
	
	
	
	
	
	
	8
	
	

	creek chubsucker
	Erimyzon oblongus
	2
	
	
	
	
	
	
	
	

	central mudminnow
	Umbra limi
	5
	
	
	
	
	
	
	
	

	chain pickerel
	Esox niger
	72
	39
	19
	
	1
	2
	
	11
	23

	golden shiner
	Notemigonus crysoleucas
	15
	66
	4
	
	
	
	
	10
	4

	banded killifish
	Fundulus diaphanus
	
	3
	19
	
	117
	58
	6
	
	1

	largemouth bass
	Micropterus salmoides
	47
	147
	96
	24
	47
	296
	67
	95
	196

	pumpkinseed
	Lepomis gibbosus
	34
	79
	22
	20
	84
	81
	26
	52
	11

	redbreast sunfish
	Lepomis auritus
	
	
	
	
	28
	1
	28
	
	

	rainbow trout
	Oncorhynchus mykiss
	
	
	
	
	
	
	3
	
	

	smallmouth bass
	Micropterus dolomieu
	
	1
	
	
	18
	30
	68
	2
	

	spottail shiner
	Notropis hudsonius
	
	
	
	
	39
	
	
	
	

	tesselated darter
	Etheostoma olmstedi
	
	1
	
	
	
	
	
	
	

	white perch
	Morone americana
	
	9
	
	7
	
	98
	
	6
	

	white sucker
	Catostomus commersoni
	
	10
	
	
	
	1
	
	9
	

	yellow bullhead
	Ameiurus natalis
	25
	10
	
	
	
	2
	3
	6
	

	yellow perch
	Perca flavescens
	14
	96
	44
	44
	
	614
	9
	393
	76


* a species of Special Concern in Massachusetts pursuant to the Massachusetts Endangered Species Act (M.G. L. c. 131A) and 321 CMR 10.00.  

Non-native aquatic macrophytes were observed in 8 of the 27 lakes surveyed by DWM in 1994 (Appendix B, Table B19).  The only non-native aquatic species observed in the Quinebaug River Basin lakes was Myriophyllum heterophyllum (variable water milfoil) (Figure 15).  This species has a high potential for spreading and is likely to have established itself in downstream lake and river segments in the Quinebaug River Basin, which may not have been surveyed.  Figure 15 indicates where this non-native aquatic species was observed during the DWM 1994 and/or 1999 surveys and the likely, or potential, avenues of downstream spreading.  
Additionally, M. heterophyllum is suspected to be present in three lakes in the Quinebaug River Watershed: Holland Pond (Holland), Lake George (Wales) and Hatchet Reservoir #4 (Southbridge).  At the time of the DWM surveys, these plants had not matured sufficiently for positive identification.  Because M. heterophyllum is suspected the Aquatic Life Use for these lakes is identified with an “Alert Status”.  


Two non-native wetland species, Lythrum salicaria (purple loosestrife) and Phragmites australis (reed grass), were identified at 6 (22%) of the 27 lakes surveyed by DWM in 1994 and/or 1999 (Appendix B, Tables B12 and B19).  Although the presence of these species is not generally a cause of impairment to lakes, their invasive growth habit can result in the impairment of wetland habitat associated with lakes.

Water quality sampling in Morse Pond in 1999 indicated severe oxygen depletion at the surface during the growing season (Appendix B, Table B13).  The Aquatic Life Use was, therefore, assessed as non-support for the entire 45 acres of Morse Pond.  Oxygen depletion occurred below 2 m throughout the summer of 1999 in Sibley Pond North Basin (Appendix B, Table B13).  Since approximately 10 acres of Sibley Pond North Basin is greater than 2 m (approximately 50% of the lake surface area estimated using the bathymetric map and MassGIS) the Aquatic Life Use for these 10 acres of Sibley Pond North Basin Pond is assessed as impaired (partial support) by organic enrichment/low dissolved oxygen.  Oxygen depletion occurred below 1 m in Sibley Pond South Basin throughout the summer of 1999 (Appendix B, Table B13).  Therefore, the Aquatic Life Use for the entire 19 acres of Sibley Pond South Basin is assessed as impaired (partial support) by organic enrichment/low dissolved oxygen.  
The Aquatic Life Use was assessed as partial or non-support (depending on the degree of biocommunity modification) in eight lakes based on the confirmed presence of non-native macrophyte(s) (Table 9).  Three additional lakes, Morse Pond and Sibley Pond North and South Basins, were assessed as impaired (partial or non-support) as a result of organic enrichment/low dissolved oxygen.  The remaining 19 lakes in the Quinebaug River Basin were not assessed for the Aquatic Life Use because of the cursory nature of the synoptic surveys and/or the lack of dissolved oxygen data observations.

FISH CONSUMPTION

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

MDPH’s statewide advisory does not include fish stocked by the state Division of Fisheries and Wildlife or farm-raised fish sold commercially.  The advisory encompasses all freshwaters in Massachusetts and, therefore, the Fish Consumption Use for lakes in the Quinebaug River Basin cannot be assessed as support or partial support.
In September 1998 fish toxics monitoring (metals, PCB, and organochlorine pesticide in edible fillets) was conducted by DWM in the Quinebaug River between Holland Pond and the East Brimfield Reservoir in response to a public information request.   These data can be found in Appendix B, Table B16.   Fish toxics monitoring was also conducted in Hamilton Reservoir in August 1994 (Appendix B, Table B17).  Because of elevated mercury concentrations in fish collected from the Quinebaug River, MDPH issued a fish consumption advisory due to mercury contamination for the Quinebaug River in Holland and Brimfield including both Holland Pond and the East Brimfield Reservoir (MDPH 2001a).  The advisory recommends the following:

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

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

These two lakes, Holland Pond, Holland, and the East Brimfield Reservoir, Brimfield/Sturbridge, are assessed as impaired (non-support due to mercury contamination) for the Fish Consumption Use (Table 9).  [NOTE: The MDPH 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.  MDPH’s most current Fish Consumption Advisory list is available online at http://www.state.ma.us/dph/beha/fishlist.htm.]

PRIMARY AND SECONDARY CONTACT RECREATION AND AESTHETICS

In 1994 DWM conducted synoptic surveys of 27 lakes in the Quinebaug River Watershed.  These surveys included observations of water quality and quantity, the presence of native and non-native aquatic plants (and presence/severity of algal blooms (Appendix B, Table B19).  Additional data were collected in five of these lakes by DWM in 1999 for the purpose of TMDL development.  These data, combined with the 1998 303(d) List of impaired waters, DEM bathing beach bacteria data and diagnostic/feasibility studies were used to assess the recreational and aesthetics uses. 

Bacteria samples were collected from DEM beaches including Streeter Beach on East Brimfield Reservoir and Wells State Park Beach on Walker Pond.   Between mid-May and early September 2001, a total of 16 samples were collected from each location.  Elevated counts were documented at both beaches on two occasions, each of which resulted in a beach closure (Mollison 2002).   Streeter Beach was closed on 20 June and again on 9 July 2001 and Wells State Park Beach was closed 11 June and 20 June 2001.  All of these beach closures were associated with storm events (MA DEM 2002a and 2002b and Northeast US Climate Data 2002a and 2002b).   Although the closure frequency (12%) exceeds the guidance for supporting the Primary Contact Recreational Use the closures appear to be associated with storm events.   Therefore, the Primary and Secondary Contact Recreational uses were assessed as support for East Brimfield Reservoir and Walker Pond (a total of 523 acres).  It is best professional judgment that the Primary Contact Recreational Use, however, be identified with an “Alert Status” for both of these lakes because of elevated bacteria levels as a result of storm events.   

Two of the five lakes (Sibley Pond north and south basins) surveyed by DWM in the Quinebaug River Watershed in 1999 violated the Secchi disk depth bathing beach criterion; Sibley Pond north basin violated the criterion on one of three occasions and Sibley Pond south basin violated on all three sampling occasions (Appendix B, Table B14).  Each of the five lakes, however, had very dense aquatic macrophyte growth over all or a portion of their surface (Appendix B, Baseline Lake Survey results).   The recreational and aesthetics uses were assessed as non-support in those areas.   Except for the open water area of Sibley Pond north basin, in the unaffected areas the Primary Contact Recreational Use was not assessed due to the lack of fecal coliform bacteria data.  The unaffected area of Sibley Pond north basin was assessed as partial support for the Recreational and Aesthetic uses because of turbidity (Table 9).

Where very dense aquatic macrophyte growth was noted during the 1994 synoptic surveys (Appendix B, Table B18) and there was no knowledge of remedial efforts the assessment of the recreational uses was assessed as non-support (Table 9).   In lakes or areas of lakes that were unaffected by macrophyte growth the Primary Contact Recreational Use was not assessed due to the lack of any current data.

The Primary Contact Recreational Use was impaired (partial or non-support) for part or all of 10 lakes (161 acres; 8% of the total acreage assessed in this report) in the Quinebaug River Watershed (Table 9).  Causes of impairment included overabundant plant growth (native and/or non-native vegetation) and turbidity.  The Primary Contact Recreational Use was not assessed for all of 15 lakes and portions of three lakes (a total of 1,271.9 acres).  

The Secondary Contact Recreational and Aesthetic uses were assessed as support in portions or all of four lakes (594 acres) in the Quinebaug River Watershed (30% of the total acreage assessed in this report).  Ten of the assessed lakes (wholly or in-part) exhibited a high density of macrophyte or algal growth that resulted in the Secondary Contact Recreational and Aesthetic uses being impaired (partial or non-support) (Table 9).  These uses were not assessed for 15 lakes and a portion of one lake (a total of 1,200.9 acres). Some of these lakes are, however, heavily utilized for recreational activities (public access sites are located at Hamilton Reservoir, Holland Pond, and Alum Pond).  

SUMMARY

A total of 15 of the 27 lakes in the Quinebaug River Watershed assessed in this report were impaired for one or more uses. Causes of impairment included: noxious (overabundant) plant growth (including both native and non-native vegetation), mercury contamination, organic enrichment, low dissolved oxygen, and turbidity.  No lakes supported all uses nor were any assessed as support for the Aquatic Life Use.  Twelve lakes (four of which are on the 1998 303(d) List of impaired waters) are currently not assessed for any uses (Table 9).     
Due to the focus of the lake surveys conducted the major cause for use impairment documented in this report was growth (in some cases excessive) of aquatic plants, either native or non-native.  Mercury contamination, organic enrichment/low dissolved oxygen, and turbidity were also causes for impairment. With the exception of mercury, these causes may reflect symptoms of lake eutrophication, a process of enrichment from excessive plant nutrients.  Site-specific sources of impairment to the lakes in the Quinebaug River Basin are largely unknown.  However, nutrient enrichment from storm water runoff, failing, substandard, or inappropriately sited sewage disposal systems, and/or drainage from agricultural lands is likely to have increased the macrophyte productivity, resulting in impairments to the Aquatic Life, Recreational, and Aesthetics uses.

East Brimfield Reservoir (Brimfield/Sturbridge), totaling 420 acres, and Holland Pond (Holland), totaling 65 acres, were impaired for the Fish Consumption Use because of mercury contamination. 

Table 9 presents the individual use assessments for the lakes in the Quinebaug River Watershed.  

Table 9.  Quinebaug River Watershed lake assessments.

	Lake, Location
	WBID
	Size

(Acres)
	Aquatic Life
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(Impairment Cause)
	Fish Consumption
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(Impairment Cause)
	Primary Contact
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(Impairment Cause)
	Secondary Contact
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(Impairment Cause)
	Aesthetics
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(Impairment Cause)

	Alum Pond, Sturbridge
	MA41001
	195
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Lake restoration and preservation project available for pond (Lycott Environmental Research, Inc. 1981).  Alum Pond has a public access site.  Town received one DEM Lake and Pond Grant (2000) to remediate storm water and nonpoint source pollution.

	Cedar Pond, Sturbridge
	MA41008
	146
	Partial Support

(Non-native plants- M. heterophyllum)
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Diagnostic study available for pond (Notini and Whittaker 1982).  Frequently drawn down in winter for plant control.  Town has received one DEM Lake and Pond Grant (1996) to control the non-native plant infestation.  Herbicides were applied for plant control in 1999 and 2000 (MA DEP 2000b).

	East Brimfield Reservoir, Brimfield/Sturbridge
	MA41014
	420
	Partial Support

(Non-native plants - M. heterophyllum)
	Non-Support

(Mercury)


	Support*
	Support
	Support

	Note:  East Brimfield Reservoir has a public access site. Alert Status issues identified (public beach closure because of elevated bacteria after storm events)

	Lake George, Wales
	MA41016
	93
	Not Assessed


	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Lake George has a public bathing beach.  Town has received multiple DEM Lake and Pond Grants (1995 and 1999) for nuisance vegetation control, tributary monitoring and public education.  The Aquatic Life Use is identified with an “Alert Status” because the presence of M. heterophyllum is likely, but it needs confirmation.  Herbicides were applied for plant control in 1999 and 2000 (MA DEP 2000b).

	Glen Echo Lake, Charlton
	MA41017
	112
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Glen Echo Lake has a public bathing beach.  Herbicides were applied for plant control in 1998 and 2000 (MA DEP 2000b).

	Hamilton Reservoir, Holland/ Union (CT)
	MA41019
	249
	Partial Support

(Non-native plants–

M. heterophyllum)
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed*

	Note:  Hamilton Reservoir has a public access site.  A diagnostic/feasibility study for reservoir is available (Cullinan Engineering Co., Inc. 1983).  A watershed plan is available for the reservoir with recommendations to remediated sedimentation problems (Phippen and Reynells 2000).  Ttown has received multiple DEM Lake and Pond Grants (1998, 2000, and 2002) to remediated storm water/erosion problems. Herbicides were applied for plant control in 1998 and 1999 (MA DEP 2000b).


Table 9 (Continued).  Quinebaug River Watershed lake assessments.

	Lake, Location
	WBID
	Size

(Acres)
	Aquatic Life
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(Impairment Cause)
	Fish Consumption
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(Impairment Cause)
	Primary Contact
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(Impairment Cause)
	Secondary Contact

[image: image144.png]



(Impairment

 Cause)
	Aesthetics
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(Impairment Cause)

	Holland Pond, Holland
	MA41022
	65
	Not Assessed


	Non-Support

(Mercury)
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Holland Pond has a public boat access site and a public bathing beach.  The Aquatic Life Use is identified with an “Alert Status” because the presence of M. heterophyllum is likely, but it needs confirmation.

	Leadmine Pond, Sturbridge
	MA41027
	62
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Little Alum Pond, Brimfield 
	MA41029
	73
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Herbicides were applied for plant control in 1998 (MA DEP 2000b).

	McIntyre Pond, Charlton
	MA41031
	13
	Not Assessed
	Not Assessed
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)

	Mill Road Pond, Brimfield
	MA41032
	15
	Partial Support

(Non-native plants – M. heterophyllum)
	Not Assessed
	Not Assessed –

5 acres

Non-Support –

10 acres

(Noxious plants, non-native plants)
	Support – 5 acres

Non-Support –

10 acres

(Noxious plants, non-native plants)
	Support – 5 acres

Non-Support –

10 acres

(Noxious plants, non-native plants)

	Monson Road Pond, Wales
	MA41059
	4
	Not Assessed
	Not Assessed
	Not assessed – 

1 acre.

Non-Support – 

3 acres.

(Noxious plants)
	Not assessed – 

1 acre.

Non-Support – 

3 acres.

(Noxious plants)
	Not assessed – 

1 acre.

Non-Support – 

3 acres.

(Noxious plants)

	Morse Pond, Southbridge
	MA41033
	45
	Non-Support

(Organic enrichment/ low dissolved oxygen, noxious plants.)
	Not Assessed
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)

	New Boston Road Pond, Sturbridge
	MA41035
	14
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	No. 3 Reservoir, Southbridge (Hatchet Res. No.3)
	MA41038
	21
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Hatchet Res. No.3 is a Class A, Public Water Supply.  Southbridge Water Department has a registered surface water intake in the reservoir (WMA registration 20927801).  Additional information is provided in the Quinebaug River segment MA41-02 and Appendix D, Table D3).


Table 9 (Continued).  Quinebaug River Watershed lake assessments.

	Lake, Location
	WBID
	Size

(Acres)
	Aquatic Life
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(Impairment Cause)
	Fish Consumption
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(Impairment Cause)
	Primary Contact
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(Impairment Cause)
	Secondary Contact
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(Impairment

Cause)
	Aesthetics
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(Impairment Cause)

	No. 4 Reservoir, Southbridge (Hatchet Res. No.4)
	MA41039
	64
	Not Assessed


	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Hatchet Res. No.4 is a Class A, Public Water Supply.  Southbridge Water Department has a registered surface water intake in the reservoir (WMA registration 20927801).  Additional information is provided in the Quinebaug River segment MA41-02 and Appendix D, Table D3).  The Aquatic Life Use is identified with an “Alert Status” because the presence of M. heterophyllum is likely, but it needs confirmation.  

	No. 5 Reservoir, Southbridge (Hatchet Res. No.5)
	MA41040
	26
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Hatchet Res. No.5 is a Class A, Public Water Supply.  Southbridge Water Department has a registered surface water intake in the reservoir (WMA registration 20927801).  Additional information is provided in the Quinebaug River segment MA41-02 and Appendix D, Table D3).

	Pistol Pond, Sturbridge
	MA41057
	6
	Not Assessed
	Not Assessed
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)
	Non-Support

(Noxious plants)

	Prindle Pond, Charlton 
	MA41043
	68.9
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Note:  Prindle Pond has a public bathing beach.  A diagnostic/feasibility study for pond is available (BEC, Inc. 1990).

	Railroad Pond, Charlton
	MA41058
	6
	Partial Support

(Noxious plants, non-native plants – M. heterophyllum)
	Not Assessed
	Non-Support

(Noxious plants, non-native plants) 
	Non-Support

(Noxious plants, non-native plants)
	Non-Support

(Noxious plants, non-native plants)

	Sherman Pond, Brimfield
	MA41046
	86
	Partial Support

(Noxious plants, non-native plants - M. heterophyllum) 
	Not Assessed
	Not Assessed – 

66 acres.

Non-Support – 

20 acres.

(Noxious plants, non-native plants)
	Support – 66 acres.

Non-Support – 

20 acres.

(Noxious plants, non-native plants) 
	Support – 66 acres.

Non-Support – 

20 acres.

(Noxious plants, non-native plants) 

	Sibley Pond (North Basin), Charlton
	MA41047
	21
	Support – 11 acres.

Non-Support – 

10 acres

(Organic enrichment/ low dissolved oxygen, noxious plants)
	Not Assessed
	Partial Support – 16 acres.

Non-Support – 5 acres.

(Noxious plants, turbidity) 
	Partial Support – 16 acres.

Non-Support – 5 acres.

(Noxious plants, turbidity) 
	Partial Support – 16 acres.

Non-Support – 5 acres.

(Noxious plants, turbidity) 


Table 9 (Continued).  Quinebaug River Watershed lake assessments.

	Lake, Location
	WBID
	Size

(Acres)
	Aquatic Life
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(Impairment Cause)
	Fish Consumption
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(Impairment Cause)
	Primary Contact
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(Impairment Cause)
	Secondary Contact
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(Impairment 

Cause)
	Aesthetics
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(Impairment Cause)

	Sibley Pond (South Basin), Charlton
	MA41048
	19
	Partial Support

(Organic enrichment/ low dissolved oxygen, noxious plants)
	Not Assessed
	Non-Support

(Noxious plants, turbidity)
	Non-Support

(Noxious plants, turbidity)
	Non-Support

(Noxious plants, turbidity)

	Note:  This pond used to receive treated wastewater from the MASS Turnpike Authority SA5E (east-bound rest area facility) in Charlton (NPDES # MA0022951) (See segment MA41-06 and Appendix D, Table D2).

	Sylvestri Pond, Dudley
	MA41049
	18
	Partial Support

(Noxious plants, non-native plants – M. heterophyllum) 
	Not Assessed
	Non-Support

(Noxious plants, non-native plants)
	Non-Support

(Noxious plants, non-native plants)
	Non-Support

(Noxious plants, non-native plants)

	Walker Pond, Sturbridge
	MA41052
	103
	Partial Support

(Non-native plants, M. heterophyllum)
	Not Assessed
	Support

(Alert Status – see note below)


	Support
	Support

	A diagnostic/feasibility study for pond is available (BEC, Inc. 1985).  Town has received multiple DEM Lake and Pond Grants (1995, 1997, and 2002) to repair/maintain sedimentation control retention ponds. Herbicides were applied for plant control in 1998 and 1999 (MA DEP 2000b).   “Alert Status” issues identified (public beach closure because of elevated bacteria after storm events).  

	Wells Pond, Southbridge
	MA41053
	6
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed

	Wielock Pond, Dudley 
	MA41056
	5
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed
	Not Assessed


rECOMMENDATIONS – LAKES

· Coordinate with DEM and/or other groups that conduct lake surveys to generate quality-assured lake data.  Conduct more intensive lake surveys to better determine the lake trophic and use support status and identify causes and sources of impairment.  As sources are identified within lake watersheds, they should be eliminated or, at least, minimized through the application of appropriate point or non-point source control techniques.  

· Review data from “Beaches Bill” required water quality testing (bacteria sampling at all formal bathing beaches) to assess the status of the recreational uses for East Brimfield Reservoir (Brimfield/Sturbridge), Lake George (Wales), Glen Echo Lake (Charlton), Holland Pond (Holland), Prindle Pond (Charlton), and Walker Pond (Sturbridge).

· Review the MA DEP Drinking Water Program SWAP evaluations are when they are completed to develop and implement recommendations for the protection of Class A lakes in the Quinebaug River Basin including Cohasse Brook Reservoir, Southbridge and Hatchet Brook Reservoir Nos. 3-5, Southbridge.
· Quick action is necessary to manage non-native aquatic or wetland plant species that are isolated in 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 (Figure 15 and Table 9), to determine the extent of the infestation.  And, "spot" treatments (refer to the draft Generic Environmental Impact Report (GEIR) for Eutrophication and Aquatic Plant Management in Massachusetts [MA DEP and DEM 1998] for advantages and disadvantages of each) should be undertaken to control populations at these sites.  These treatments may include careful hand-pulling of individual plants in small areas.  In larger areas, other techniques, such as selective herbicide application, may be necessary.  In either case, the treatments should be undertaken prior to fruit formation and with a minimum of fragmentation of the individual plants. These actions will minimize the spreading of the populations.  This draft GEIR (MA DEP and DEM 1998) should be consulted prior to the development of any lake management plan to control non-native aquatic or wetland plant species.

· Where non-native plant infestations are more extensive, conduct additional monitoring to determine the extent of the problem. The draft Generic Environmental Impact Report for Eutrophication and Aquatic Plant Management in Massachusetts (MA DEP and DEM 1998) should be consulted prior to the development of any lake management plan to control non-native aquatic plant species.  Plant control options can be selected from several techniques (i.e., bottom barriers, drawdown, herbicides, etc.) each of which has advantages and disadvantages that need to be addressed for the specific site.  However, methods that result in fragmentation (such as cutting or raking) should be discouraged because of the propensity for some invasive species of these plants to reproduce and spread vegetatively (from cuttings).

· Confirm the presence of Myriophyllum heterophyllum, which is suspected to occur in Holland Pond, Holland.  At the time of the DWM survey, these plants were not adequately developed to precisely identify them as M. heterophyllum.  
· Prevent spreading of invasive plants.  Once the extent of the problem is determined and control practices are exercised, vigilant monitoring needs to be practiced to guard against infestations 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 transport mechanisms and their ability/responsibility to reduce the spread of these species. 
· Implement recommendations identified in the TMDLs and lake Diagnostic/Feasibility studies, including lake watershed surveys to identify sources of impairment.
· Investigate the downstream spread of non-native aquatic plant species in the following lakes: (bold indicates where non-native plants were identified):

	Myriophyllum heterophyllum (Variable water milfoil)

	Hamilton Reservoir (Holland) ( unnamed tributary ( Holland Pond (Holland) ( Quinebaug River in Holland (through East Brimfield Reservoir, Brimfield/Sturbridge, Old Sturbridge Pond, Sturbridge, Westville Dam, Sturbridge, West Dudley Pond, Dudley and several unnamed impoundments) ( Connecticut

	Sherman Pond (Brimfield) ( unnamed tributary (through unnamed impoundments) ( Mill Brook ( Quinebaug River in Brimfield (through East Brimfield Reservoir, Brimfield/Sturbridge, Old Sturbridge Pond, Sturbridge, Westville Dam, Sturbridge, West Dudley Pond, Dudley and several unnamed impoundments) ( Connecticut

	Mill Road Pond (Brimfield) ( Mill Brook ( Quinebaug River in Brimfield (through East Brimfield Reservoir, Brimfield/Sturbridge, Old Sturbridge Pond, Sturbridge, Westville Dam, Sturbridge, West Dudley Pond, Dudley and several unnamed impoundments) ( Connecticut

	Cedar Pond (Sturbridge) ( Quinebaug River in Sturbridge (through Westville Dam, Sturbridge and West Dudley Pond, Dudley) ( Connecticut

	Walker Pond (Sturbridge) ( Hobbs Brook (through an unnamed impoundment and Pistol Pond, Sturbridge) ( Quinebaug River in Sturbridge (through Westville Dam, Sturbridge and West Dudley Pond, Dudley) ( Connecticut

	Railroad Pond (Charlton) ( unnamed tributary ( Glen Echo Lake (Charlton) ( Cady Brook (through two unnamed impoundments) (  Quinebaug River in Southbridge (through West Dudley Pond, Dudley) ( Connecticut

	Sylvestri Pond (Dudley) ( unnamed tributary ( Quinebaug River in Southbridge (through West Dudley Pond, Dudley) ( Connecticut
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Figure 11.  French River Watershed – lake segments locations identified by WBID.





Figure 10.  French River Watershed – river segment locations identified by WBID.
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*Note: The S-EL guideline for PCB varies depending on the TOC in the sample.  Results have been summarized above using a conservative TOC estimate of 1% (where the S-EL  = 5.3 PPM) and the maximum guidance allowable TOC of 10% (where the S-EL = 53 PPM).
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*Note: The S-EL guideline for PCB varies depending on the total organic carbon content (TOC) in the sample.  Results have been summarized above using a conservative TOC estimate of 1% (where the S-EL  = 5.3 PPM) and the maximum guidance allowable TOC of 10% (where the S-EL = 53 PPM).
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Figure 12.  French River Watershed – presence of non-native aquatic vegetation and potential for downstream spreading. 





Figure 13.  Quinebaug River Watershed – river segment locations identified by WBID.





Figure 14.  Quinebaug River Watershed – lake segments locations identified by WBID.





Figure 15.  Quinebaug River Watershed – presence of non-native aquatic vegetation and potential for downstream spreading.
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