CHICOPEE RIVER BASIN – RIVER SEGMENT ASSESSMENTS

Out of an estimated total of 464.2 river miles in the Chicopee River basin, approximately 42% are encompassed by the river segments included in this report (Figure 7).  
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Figure 4. ? River Basin – Lakes
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The Swift River Subbasin (figure 8)

Cadwell Creek (Segment MA36-29) 
22

Atherton Brook (Segment MA36-30)
24

West Branch Swift River (Segment MA36-31)
26

Hop Brook (Segment MA36-32)
28

Middle Branch Swift River (Segment MA36-33)
30

West Branch Fever Brook (Segment MA36-34)
33

East Branch Swift River (Segment MA36-35)
35

Swift River (Segment MA36-09)
38

Swift River (Segment MA36-10) 
42
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Cadwell creek (Segment MA36-29)
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Location: Headwaters east of Route 202, northwest of Dodge Hill, Pelham to mouth at Quabbin Reservoir, Belchertown. 

Segment Length: 3.2 miles.  

Classification: Class A.

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

Forest 
95%

Wetlands 
3%

Open land
2%

MDC collected benthic macroinvertebrates from one station (station 500) at the mouth of Cadwell Creek in 1990 and 1992 (Pistrang 2000).

water withdrawal and wastewater discharge Summary:

There are no regulated water withdrawals or wastewater discharges in this segment.

Use Assessment 
Aquatic Life

Chemistry – water

MDC conducted routine water quality monitoring at the mouth of Cadwell Creek (station 211 B-X) in Belchertown.  Sampling was conducted every other week between 1995 and 1999 (turbidity, pH, alkalinity, DO, %saturation, temperature, and conductivity) (Chandler 2000).  

DO 

None of the 130 instream DO measurements at the mouth of Cadwell Creek were < 6.0 mg/L and all saturation measurements were > 75%.  The instream DO ranged from 8.0 mg/L to 14mg/L and saturation from 81 to 107%.  It should be noted, however, that these data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature measured at the mouth of Cadwell Creek was 18ºC.

pH and Alkalinity

Instream pH ranged from 5.2 to 6.8 Standard Units (SU) with 106 of the 130 measurements (82%) less than 6.5 SU.  The alkalinity was also low (<8 mg/L) in all samples analyzed.

Although pH at the mouth of Cadwell Creek was usually below SWQS (indicative of its poor buffering capacity), the low pH is considered to be naturally occurring.  Dissolved oxygen and temperature measurements indicated high water quality and therefore the Aquatic Life Use is assessed as support.

Primary Contact and Secondary Contact RECREATION

Fecal coliform bacteria data for Cadwell Creek (station 211 B-X) reported by MDC between 1995 and 1999 ranged between 0 and 1,200 cfu/100 mLs with a total of 130 samples collected.  Out of 70 samples collected during the primary contact recreational season, only two (<1%) exceeded 400 cfu/100mLs.  None of the 130 samples collected exceeded 2,000 cfu/100 mLs (Chandler 2000).  The dataset represents both wet and dry weather sampling conditions.  

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

Aesthetics

No objectionable aesthetic conditions have been reported in Cadwell Creek, which is protected and managed by MWRA/MDC as part of the Quabbin Reservoir Watershed (Bishop 2001). 

The Aesthetics Use is assessed as support, based on the high aesthetic quality,

Cadwell Creek (Segment MA36-29) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image1.png]



SUPPORT





Fish  Consumption
[image: image2.png]



NOT ASSESSED





Drinking Water
[image: image3.png]



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

Primary  Contact
[image: image4.png]



SUPPORT





Secondary  Contact
[image: image5.png]



SUPPORT





Aesthetics

[image: image6.wmf]
SUPPORT





RECOMMENDATIONS Cadwell Creek (MA36-29)

· Analysis of the MDC benthic macroinvertebrate dataset (inclusive of the habitat quality evaluation to distinguish between habitat effects and water quality impacts) would be helpful to confirm the evaluation of the Aquatic Life Use.

· When the DEP Drinking Water Program SWAP evaluations are completed, review, develop and implement recommendations to protect the Cadwell Creek drinking water supply.  

Atherton Brook (Segment MA36-30)
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Location: Headwaters at confluence of Town Farm and Osgood brooks, Shutesbury to mouth at Quabbin Reservoir in Pelham. 

Segment Length: 1.9 miles.  

Classification: Class A.

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

Forest 
95%

Residential 
2%

Agriculture
1%

MDC collected benthic macroinvertebrates from two stations in Atherton Brook, Shutesbury.  Station 521 on the west side of Route 202 in 1990, and station 522 east of route 202 near gate 15 in 1990 and 1992 (Pistrang 2000).

water withdrawal and wastewater discharge Summary:

There are no regulated water withdrawals or wastewater discharges in this segment.

Use Assessment 
Aquatic Life

Chemistry – water

MDC conducted routine water quality monitoring in Atherton Brook (station 211A, near Route 202, Shutesbury). Sampling was conducted every other week between 1995 and 1999 (turbidity, pH, alkalinity, DO, %saturation, temperature, and conductivity) (Chandler 2000).

DO 

None of the 130 instream DO measurements in Atherton Brook were < 6.0 mg/L.  DO ranged between 7.7 and 15 mg/L.  Saturation was never < 75%.  Saturation ranged from 81 to 107%.  It should be noted, however, that these data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature measured in Atherton Brook was 19ºC.

pH and Alkalinity

Instream pH ranged from 4.9 to 6.8 SU with 112 of the 130 measurements (86%) less than 6.5 SU.  The alkalinity was also low (<7 mg/L) in all samples analyzed.

Although pH in Atherton Brook was usually below SWQS (indicative of its poor buffering capacity), the low pH is considered to be naturally occurring.  Dissolved oxygen and temperature measurements indicated high water quality and therefore the Aquatic Life Use is assessed as support.

Primary Contact and Secondary Contact RECREATION

Fecal coliform bacteria data for Atherton Brook (station 211A) reported by MDC between 1995 and 1999 ranged between 0 and 2,000 cfu/100 mLs with a total of 130 samples collected.  Out of 69 samples collected during the primary contact recreational season, only one (<1%) exceeded 400 cfu/100mLs.  None of the 130 samples collected exceeded 2,000 cfu/100 mLs (Chandler 2000).  The dataset represents both wet and dry weather sampling conditions.  

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

Aesthetics

No objectionable aesthetic conditions have been reported in Atherton Brook, which is protected and managed by MWRA/MDC as part of the Quabbin Reservoir Watershed (Bishop 2001). 

Due to the high aesthetic quality, the Aesthetics Use is therefore assessed as support.

Atherton Brook (Segment MA36-30) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
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SUPPORT





Fish  Consumption
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NOT ASSESSED





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

Primary  Contact
[image: image10.png]



SUPPORT





Secondary  Contact
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Aesthetics
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RECOMMENDATIONS Atherton Brook (MA36-30)

· Analysis of the MDC benthic macroinvertebrate dataset (inclusive of the habitat quality evaluation to distinguish between habitat effects and water quality impacts) would be helpful to confirm the support status of the Aquatic Life Use.

· When the DEP Drinking Water Program SWAP evaluations are completed, review, develop and implement recommendations to protect the Atherton Brook drinking water supply.  

West Branch Swift RIVER (Segment MA36-31)

Location: Headwaters outlet of small unnamed impoundment east of Cooleyville Road in Wendell State Forest, Wendell to mouth at Quabbin Reservoir, Shutesbury/New Salem.

[image: image203.wmf]N

L

U

D

L

O

W

C

H

I

C

O

P

E

E

B

E

L

C

H

E

R

T

O

W

N

B

R

I

M

F

I

E

L

D

H

A

R

D

W

I

C

K

O

A

K

H

A

M

H

U

B

B

A

R

D

S

T

O

N

P

H

I

L

L

I

P

S

T

O

N

S

H

U

T

E

S

B

U

R

Y

B

R

O

O

K

-

F

I

E

L

D

N

O

R

T

H

B

R

O

O

K

F

I

E

L

D

W

E

S

T

B

R

O

O

K

F

I

E

L

D

N

E

W

B

R

A

I

N

T

R

E

E

E

A

S

T

N

E

W

 

S

A

L

E

M

P

E

T

E

R

S

H

A

M

B

A

R

R

E

W

A

R

E

P

A

L

M

E

R

W

A

R

R

E

N

B

R

O

O

K

F

I

E

L

D

P

A

X

T

O

N

S

P

E

N

C

E

R

R

U

T

L

A

N

D

M

O

N

S

O

N

W

A

L

E

S

S

T

U

R

B

R

I

D

G

E

H

e

a

d

w

a

t

e

r

s

 

j

u

s

t

 

n

o

r

t

h

 

o

f

 

W

e

n

d

e

l

l

 

a

n

d

 

N

e

w

 

S

a

l

e

m

 

S

t

a

t

e

 

f

o

r

e

s

t

s

 

(

s

o

u

t

h

 

o

f

 

S

w

i

f

t

 

R

i

v

e

r

 

S

c

h

o

o

l

)

,

 

W

e

n

d

e

l

l

 

M

o

u

t

h

 

a

t

 

Q

u

a

b

b

i

n

 

R

e

s

e

r

v

o

i

r

,

 

N

e

w

 

S

a

l

e

m

C

h

i

c

o

p

e

e

 

R

i

v

e

r

 

B

a

s

i

n

S

w

i

f

t

 

R

i

v

e

r

 

S

u

b

b

a

s

i

n

 

M

i

d

d

l

e

 

B

r

a

n

c

h

 

S

w

i

f

t

 

R

i

v

e

r

 

S

e

g

m

e

n

t

 

M

A

3

6

-

3

3

Segment Length: 6.3 miles.  

Classification: Class A.

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

Forest 
95%

Residential 
2%

Agriculture
1%

MDC collected benthic macroinvertebrates from one station (station 541) in the West Branch Swift River (near river mouth) in 1990, 1992, and 1994  (Pistrang 2000).

water withdrawal and wastewater discharge Summary:

There are no regulated water withdrawals or wastewater discharges in this segment.

Use Assessment 
Aquatic Life

Biology  

DWM conducted fish population sampling (1996 and 1998) on the West Branch Swift River upstream of Cooleyville Road (WM01WBS) in Shutesbury as part of the Biocriteria Development Project (Appendix E).  The community comprised white sucker, eastern brook trout, and Atlantic salmon in 1996 and Atlantic salmon, eastern brook trout, white sucker, blacknose dace and a chain pickerel in 1998.  The dominant species during both sampling events were eastern brook trout (MA DEP 2000f).  

Chemistry – water

DWM sampled (September 1996 and 1998) the West Branch Swift River upstream of Cooleyville Road (WM01WBS) in Shutesbury as part of the Biocriteria Development Project (Appendix B Table B4 and Appendix E).  MDC also conducted routine water quality monitoring in the West Branch Swift River near the mouth (station 211) in Shutesbury/New Salem. Sampling was conducted every other week between 1995 and 1999 (turbidity, pH, alkalinity, DO, %saturation, temperature, and conductivity) (Chandler 2000).

DO 

None of the instream DO measurements in West Branch Swift River were < 6.0 mg/L.  DO ranged between 8.0 and 15 mg/L and saturation ranged from 79 to 103%.  It should be noted, however, that these data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature (both DWM and MDC data) measured in the West Branch Swift River was 19ºC.  

pH and Alkalinity

DWM pH measurements were 6.2 and 5.3 SU. MDC pH measurements ranged from 5.3 to 6.7 SU with 106 of the 130 measurements (81%) less than 6.5 SU.  The MDC alkalinity measurements were also low (<9 mg/L) in all samples analyzed.

Although pH in the West Branch Swift River was usually below SWQS (indicative of its poor buffering capacity), the low pH is considered to be naturally occurring.  The fish community was dominated by pollution-intolerant species.  Dissolved oxygen and temperature measurements were also indicative of high water quality.  The Aquatic Life Use is assessed as support.

Primary Contact and Secondary Contact RECREATION

Fecal coliform bacteria data for West Branch Swift River (station 211) reported by MDC between 1995 and 1999 ranged between 0 and 310 cfu/100 mLs with a total of 131 samples collected (Chandler 2000). The dataset represents both wet and dry weather sampling conditions.  None of the samples exceeded the Primary and Secondary 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

DWM conducted a habitat assessment (1996 and 1998) on the West Branch Swift River upstream from its confluence with Sibley Brook (WM01WBS) in Shutesbury as part of the Biocriteria Development Project (Appendix E).  No aesthetic quality degradation (odors, turbidity, oil/grease etc.) was identified in this river during either of the two DWM surveys (MA DEP 2000f) nor have any objectionable aesthetic conditions been reported in the West Branch Swift River, which is protected and managed by MWRA/MDC as part of the Quabbin Reservoir Watershed (Bishop 2001). 

Based on the aesthetic quality of this river the Aesthetics Use is supported.

West Branch Swift River (Segment MA36-31) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
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SUPPORT





Fish  Consumption
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NOT ASSESSED





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

Primary  Contact
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Secondary  Contact
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Aesthetics
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RECOMMENDATIONS West Branch Swift River (MA36-31)

· Analysis of the MDC benthic macroinvertebrate dataset (inclusive of the habitat quality evaluation to distinguish between habitat effects and water quality impacts) would be helpful to confirm the support status of the Aquatic Life Use. 

· When the DEP Drinking Water Program SWAP evaluations are completed, review, develop and implement recommendations to protect the West Branch Swift River drinking water supply. 

· The results from the DEP Biocriteria Development Project for the West Branch Swift River should also be evaluated to confirm the support status of the Aquatic Life Use.

· Designate the West Branch Swift River as a Cold Water Fishery, with DFWELE support, in the next revision of the SWQS.

Hop Brook (Segment MA36-32)

Location: Headwaters upstream of West St, New Salem to mouth at Quabbin Reservoir, New Salem.  
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Segment Length: 3.7 miles.  

Classification: Class A.

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

Forest 
90%

Agriculture
3%

Open Land 
3%

MDC collected benthic macroinvertebrates from two stations in 1990, 1992, and 1994 from Hop Brook, New Salem (station 551 off Whitaker Rd. and station 552 west side of Rt.202) (Pistrang 2000).

water withdrawal and wastewater discharge Summary:

There are no regulated water withdrawals or wastewater discharges in this segment.

Use Assessment 
Aquatic Life

Chemistry – water

MDC conducted routine water quality monitoring in Hop Brook at two stations (212 at Gate 22 and 212-X near mouth of brook) in New Salem.  Water quality sampling was conducted between 1995 and 1999 (turbidity, pH, alkalinity, DO, %saturation, temperature, and conductivity) (Chandler 2000).  

DO 

At the upstream station (212) four of the 130 (3%) DO measurements were < 6.0 mg/L, ranging from 4.6 to 14 mg/L.  Saturation ranged from 46 to 105% and was < 75% in seven of the 130 measurements (5%).  These conditions, however, did not appear to be frequent or prolonged.  None of the samples at the mouth (station 212-X) were below the SWQS for a Class A waterbody. It should be noted, however, that these data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature measured in Hop Brook was 20ºC at both sampling locations.

pH and Alkalinity

The upstream station (212) pH ranged from 6.0 to 7.0 SU with 23 of the 130 measurements (18%) less than 6.5 SU.  The alkalinity was also low (<20 mg/L) in all samples analyzed. Measurements of pH from the mouth of Hop Brook (station 212-X) ranged from 6.1 to 7.2 with five of the 126 measurements (4%) less than 6.5 SU.

Although pH in Hop Brook was occasionally below SWQS (indicative of its poor buffering capacity), the low pH is considered to be naturally occurring.  Similarly, the infrequent low dissolved oxygen concentrations and percent saturation calculations are also likely related to natural conditions.  The Aquatic Life Use is assessed as support based on the generally good water quality.

Primary Contact and Secondary Contact RECREATION

Fecal coliform bacteria samples were collected by MDC every other week in Hop Brook at two stations (212 at Gate 22 and 212-X near mouth of brook) in New Salem between 1995 and 1999.  Fecal coliform bacteria data ranged between 0 and 700cfu/100 mLs at station 212 (n=129) and between 0 and 600cfu/100 mLs station 212-X (n=126).  Only one out of 69 samples collected during the primary contact recreational season exceeded 400 cfu/100mLs at station 212 and only two of 69 exceeded at station 212-X.  None of the samples collected at either station exceeded 2,000 cfu/100 mLs (Chandler 2000).  The dataset represents both wet and dry weather sampling conditions.  

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

Aesthetics

No objectionable aesthetic conditions have been reported in Hop Brook, which is protected and managed by MWRA/MDC as part of the Quabbin Reservoir Watershed (Bishop 2001). 

The Aesthetics Use is assessed as support based on the high aesthetic quality of Hop Brook.

Hop Brook (Segment MA36-32) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
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SUPPORT





Fish  Consumption
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NOT ASSESSED





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

Primary  Contact
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Secondary  Contact
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Aesthetics
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RECOMMENDATIONS Hop Brook (MA36-32)

· Analysis of the MDC benthic macroinvertebrate dataset (inclusive of the habitat quality evaluation to distinguish between habitat effects and water quality impacts) would be helpful to confirm the support status of the Aquatic Life Use.

· Collect data to confirm that the occasionally low DO concentrations are a result of natural conditions (wetlands). 

· When the DEP Drinking Water Program SWAP evaluations are completed, review, develop and implement recommendations to protect the Hop Brook drinking water supplies. 

Middle Branch Swift RIVER (Segment MA36-33)

Location: Headwaters just north of Wendell and New Salem State forests (south of Swift River School), Wendell to mouth at Quabbin Reservoir, New Salem. 
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Segment Length: 6.9 miles.  

Classification: Class A.

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

Forest 
84%

Residential 
5%

Agriculture
4%

MDC collected benthic macroinvertebrates from one station (station 561) in the Middle Branch Swift River (at Gate 30 off Route 1) in 1990, 1992, and 1994 (Pistrang 2000).

Water Withdrawal Summary:

Facility
PWS ID#
WMA Permit #
WMA Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Swift River School
1204001-01G




0.0011 MGD

Total withdrawals





0.0011 MGD

NPDES WASTEWATER DISCHARGE SUMMARY:

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

Use Assessment 
Aquatic Life

Biology  

DWM conducted fish population sampling (1996) on the Middle Branch Swift River upstream of Neilson Road (station WM03MBS) in Shutesbury as part of the Biocriteria Development Project (Appendix E).  The community, dominated by blacknose dace, also comprised eastern brook trout, creek chub and an individual white sucker (MA DEP 2000f).  

Chemistry – water

DWM sampled (September 1996) the Middle Branch Swift River upstream of Neilson Road (station WM03MBS) in Shutesbury as part of the Biocriteria Development Project (Appendix B, Table B4 and Appendix E). MDC also conducted routine water quality monitoring in the Middle Branch Swift River at Gate 30 off Route 1 in New Salem (station 213).  Sampling was conducted every other week between 1995 and 1999 (turbidity, pH, alkalinity, DO, %saturation, temperature, and conductivity) (Chandler 2000).

DO 

DO in the Middle Branch Swift River ranged between 1.7 and 12.4 mg/L.  Forty five of the 132 measurements (34%) were < 6.0 mg/L.  Saturation ranged from 18 to 96% and was < 75% in 85 of the 131 (65%).  It should be also be noted that these data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature measured in the Middle Branch Swift River was 22ºC.  Six percent of the measurements exceeded 20ºC.  

pH and Alkalinity

Of the 132 pH measurements taken, all but one was below 6.5 SU.  The minimum was 5.6 SU.  The alkalinity was also low (<15 mg/L) in all samples analyzed.

The pH of the Middle Branch Swift River was usually below SWQS (indicative of its poor buffering capacity), the low pH is considered to be naturally occurring. Based on the close proximity of the MDC sampling location to the wetland, it is best professional judgement that the low dissolved oxygen and percent saturation conditions are naturally occurring. The low DO, % saturation and pH are, however, of concern and serve to place this use on “Alert Status”.

Primary Contact and Secondary Contact RECREATION

Fecal coliform bacteria data for Middle Branch Swift River (station 213) reported by MDC between 1995 and 1999 ranged between 0 and 2500cfu/100 mLs with a total of 131 samples collected.  Out of 70 samples collected during the primary contact recreational season, only three samples exceeded 400 cfu/100mLs.  Only one (2500 cfu/100 mLs) of the 131 samples collected exceeded 2,000 cfu/100 mLs (Chandler 2000).  The dataset represents both wet and dry weather sampling conditions.  

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

Aesthetics

DWM conducted a habitat assessment (1996) on the Middle Branch Swift River upstream of Neilson Road (station WM03MBS) in Shutesbury as part of the Biocriteria Development Project (Appendix E).  No aesthetic quality degradation (odors, turbidity, oil/grease etc.) was identified on this river during the DWM survey (MA DEP 2000f) nor have any objectionable aesthetic conditions have been reported in the Middle Branch Swift River, which is protected and managed by MWRA/MDC as part of the Quabbin Reservoir Watershed (Bishop 2001). 

The Aesthetics Use is assessed as support based on the high aesthetic quality of the Middle Branch Swift River.

Middle Branch Swift River (Segment MA36-33) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
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SUPPORT





Fish  Consumption
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NOT ASSESSED





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

Primary  Contact
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Secondary  Contact
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Aesthetics
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* “ Alert Status” issues identified
RECOMMENDATIONS Middle Branch Swift River (MA36-33)

· Analysis of the MDC benthic macroinvertebrate dataset (inclusive of the habitat quality evaluation to distinguish between habitat effects and water quality impacts) and additional biomonitoring (benthic macroinvertebrate and fish community sampling) should be conducted in the Middle Branch Swift River to confirm the support status of the Aquatic Life Use.

· The results from the DEP Biocriteria Development Project for the Middle Branch Swift River should also be evaluated to confirm the status of the Aquatic Life Use. 

· Investigate low dissolved oxygen conditions to determine if conditions are naturally occurring or are from anthropogenic sources. 

· Designate the Middle Branch Swift River as a Cold Water Fishery, with DFWELE support, in the next revision of the SWQS.

· When the DEP Drinking Water Program SWAP evaluations are completed, review, develop and implement recommendations to protect the Middle Branch Swift River drinking water supply.

WEst Branch Fever Brook (Segment MA36-34)
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Location: Headwaters just upstream/north of Route 122, Petersham to mouth at Quabbin Reservoir, Petersham. 

Segment Length: 3.5 miles.  

Classification: Class A.

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

Forest 
92%

Wetlands
4%

Open Land
1%

MDC collected benthic macroinvertebrates from one station (station 570) in the West Branch Fever Brook near the mouth at Quabbin Reservoir in Petersham in 1990 (Pistrang 2000).

water withdrawal and wastewater discharge Summary:

There are no regulated water withdrawals or wastewater discharges in this segment.

Use Assessment 
Aquatic Life

Chemistry – water

MDC conducted routine water quality monitoring in West Branch Fever Brook at one station (215A) in the Woman’s Federated State Forest in Petersham. Sampling was conducted every other week between 1995 and 1999 (turbidity, pH, alkalinity, DO, %saturation, temperature, and conductivity) (Chandler 2000).

DO 

Ten of the 125 (8%) instream DO measurements in West Branch Fever Brook were < 6.0 mg/L.  DO ranged between 4.9 and 13.8 mg/L.  Saturation was < 75% in 33 of the 125 (36%).  Saturation ranged from 54 to 98%.  It should be noted, however, that these data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature measured in the West Branch Fever Brook was 22ºC.  Thirteen percent of the measurements exceeded 20ºC.  

pH and Alkalinity

Instream pH ranged from 5.4 to 6.5 SU with 120 of the 125 measurements (96%) less than 6.5 SU.  The alkalinity was also low (<11 mg/L) in all samples analyzed.
Although pH in the West Branch Fever Brook was usually below SWQS (indicative of its poor buffering capacity), the low pH is considered to be naturally occurring.  The frequency of low DO and saturation in the brook is also of concern and places this segment on “Alert Status”.  All of these conditions, however, are considered naturally occurring and therefore the Aquatic Life Use is assessed as support.

Primary Contact and Secondary Contact RECREATION

Fecal coliform bacteria data for West Branch Fever Brook (station 215A) reported by MDC between 1995 and 1999 ranged between 0 and 250 cfu/100 mLs with a total of 125 samples collected (Chandler 2000).  The dataset represents both wet and dry weather sampling conditions.  

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

Aesthetics

No objectionable aesthetic conditions have been reported in West Branch Fever Brook, which is protected and managed by MWRA/MDC as part of the Quabbin Reservoir Watershed (Bishop 2001). 

The Aesthetics Use is assessed as support based on the high aesthetic quality of West Branch Fever Brook.
West Branch Fever Brook (Segment MA36-34) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
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SUPPORT





Fish  Consumption
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NOT ASSESSED





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

Primary  Contact
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Secondary  Contact
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Aesthetics
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“ Alert Status” issues identified

RECOMMENDATIONS West Branch Fever Brook (MA36-34)

· Analysis of the MDC benthic macroinvertebrate dataset (inclusive of the habitat quality evaluation to distinguish between habitat effects and water quality impacts) would be helpful to confirm the support status of the Aquatic Life Use.

· Collect data to confirm low pH, DO are results of wetland drainage and thus are naturally occurring.

· When the DEP Drinking Water Program SWAP evaluations are completed, review, develop and implement recommendations to protect the West Branch Fever Brook drinking water supply.

East Branch Swift RIVER (Segment MA36-35)
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Location: Headwaters at confluence of Shattuck and Popple Camp brook, Phillipston to mouth at Pottapaug Pond, Petersham. 

Segment Length: 9.8 miles.  

Classification: Class A.

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

Forest 
85%

Agriculture
6%

Wetlands
3%

The use assessment for Conner Pond (and other lakes in this subwatershed) is provided in the Lakes Assessment section of this report (Table 6).

MDC collected benthic macroinvertebrates from one station (station 591) in the East Branch Swift River (near Route 32A, Petersham) in 1990, 1992, and 1994 (Pistrang 2000).

water Withdrawal summary (Appendix d, table d3):

Facility
PWS ID#
WMA Permit #
WMA Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Quabbin Administration Building**
1024011




0.43 MGY

Harvard School of Forestry
2234001


01G

02G

0.002 MGD

Sisters of Assumption
2234003


01G

0.0001 MGD

Petersham Center School**
2234006


01G

0.0006 MGD

Barre Mobile home Park
2021001


02G

0.040 MGD

Insight Mediation Society**
2021006


01G

0.033 MGD

Total Withdrawals





0.5057 MGD

* The registered volume is shared with the Palmer Trout Hatchery, however, so that McLaughlin cannot withdraw the full registered volume for logistical reasons (Palmer must be able to withdraw water as well).

** Non-Transient Non-Community
NPDES WASTEWATER DISCHARGE SUMMARY:

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

Use Assessment 
Aquatic Life

Biology  

DWM conducted fish population sampling (1996 and 1998) on the East Branch Swift River upstream of Quaker Drive (station WM07EBS) in Petersham as part of the Biocriteria Development Project (Appendix E).  In 1996 the fish community comprised, in order of dominance: blacknose dace, common shiner, fallfish, longnose dace, white sucker, eastern brook trout, and an individual tessellated darter.  In 1998 the population was dominated by blacknose dace.  Other species included (in order of dominance) longnose dace, fallfish, common shiner, white sucker, eastern brook trout, tessellated darter and an individual golden shiner (MA DEP 2000f).

Chemistry – water

DWM sampled (September 1996 and 1998) the East Branch Swift River upstream of Quaker Drive (station WM07EBS) in Petersham as part of the Biocriteria Development Project (Appendix B Table B4 and Appendix E).  MDC conducted routine water quality monitoring in the East Branch Swift River, station 216, near its mouth at Route 32A in Petersham. Sampling was conducted every other week between 1995 and 1999 (turbidity, pH, alkalinity, DO, %saturation, temperature, and conductivity) (Chandler 2000).

DO 

All of the 130 instream DO measurements in East Branch Swift River were > 6.0 mg/L.  DO ranged between 8 and 14.4 mg/L.  Saturation ranged from 79 to 105%.  It should be noted, however, that these data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature measured in the East Branch Swift River was 22ºC with 5% of the measurements exceeding 20ºC.  

pH and Alkalinity

Instream pH (DWM and MDC) ranged from 5.7 to 7.1 SU with 68 of the 133 measurements (51%) less than 6.5 SU. The alkalinity was also low (<3 mg/L) in all samples analyzed.

Although pH in the East Branch Swift River was usually below SWQS (indicative of its poor buffering capacity), the low pH is considered to be naturally occurring.  The fish community was composed of moderately pollution-intolerant species.  Dissolved oxygen and temperature measurements were also indicative of high water quality.  The Aquatic Life Use is assessed as support.

Primary Contact and Secondary Contact RECREATION

Fecal coliform bacteria data for East Branch Swift River (station 216) reported by MDC between 1995 and 1999 ranged between 0 and 1000 cfu/100 mLs with a total of 131 samples collected.  Out of 70 samples collected during the primary contact recreational season, only two samples exceeded 400 cfu/100mLs.  None of the 131 samples collected exceeded 2,000 cfu/100 mLs (Chandler 2000).  The dataset represents both wet and dry weather sampling conditions.  

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

Aesthetics

DWM conducted a habitat assessment (1996 and 1998) on the East Branch Swift at the downstream end of the segment at Route 32A, Petersham as part of the Biocriteria Development Project (Appendix E).  No aesthetic quality degradation (odors, turbidity, oil/grease etc.) was identified on this river during the DWM survey (MA DEP 2000f). No objectionable aesthetic conditions have been reported in the East Branch Swift River, which is protected and managed by MWRA/MDC as part of the Quabbin Reservoir Watershed (Bishop 2001). 

Based on the high aesthetic quality of this river the Aesthetics Use is supported.

East Branch Swift River (Segment MA36-35) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image37.png]



SUPPORT





Fish  Consumption
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NOT ASSESSED





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

Primary  Contact
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Secondary  Contact
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Aesthetics
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RECOMMENDATIONS East Branch Swift River (MA36-35)

· Analysis of the MDC benthic macroinvertebrate dataset (inclusive of the habitat quality evaluation to distinguish between habitat effects and water quality impacts) would be helpful to confirm the support status of the Aquatic Life Use.

· Designate the East Branch Swift River as a Cold Water Fishery, with DFWELE support, in the next revision of the SWQS.

· When the DEP Drinking Water Program SWAP evaluations are completed, review, develop and implement recommendations to protect the East Branch Swift River drinking water supply.

swift river (Segment MA36-09)

Location: Windsor Dam, Belchertown, to Upper Bondsville Mill Dam, Belchertown/Palmer.
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Segment Length: 5.4 miles.  

Classification: Class B, Cold Water Fishery.

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

Forest 
73%

Agriculture
2%

Residential 
2%

The use assessment of Quabbin Reservoir (and other lakes in this subwatershed) is provided in the Lakes Assessment section of this report (Table 6).
The Swift River begins at the Windsor Dam with flow regulated by the MWRA via a control structure in the Quabbin power plant, and by an overflow spillway to the east of the ‘Y-Pool’ which forms. From 1 December through 31 May, MDC is required to release 20 MGD out of Quabbin Reservoir to the Swift River. From 1 June through 30 November, the required releases (per order of the US War Department) are dependent on the streamflow of the Connecticut River at the USGS Montague gage.  When the flow of the Connecticut River is <4900 cfs, the required release at Quabbin Reservoir is 45 MGD and when the flow is <4650 cfs, the required release at Quabbin Reservoir is 71 MGD. In practice, however, the MDC releases either 20 or 71 MGD from the reservoir or more depending on reservoir operating conditions (Austin 1993). 

The wetlands and waterways in this segment of the Swift River are identified as habitat for rare and endangered species by the state’s Natural Heritage and Endangered Species Program.  The Swift River contains a variety of habitat types. The river’s gradient, cold water coming from the depths of Quabbin Reservoir, and the impoundment and extensive wetlands formed by the Upper Bondsville Mill Dam in the village of Bondsville, Palmer result in a mix of cold and warm-water fisheries habitat. The Upper Bondsville Mill Dam, however, has been classified by DEM’s Office of Dam Safety as a high hazard dam. There is currently no responsible party to implement dam safety improvements or removal.  

The Swift River is heavily stocked with trout, and is fished all year long by anglers, including icefishing on some of the more placid backwater coves.  Special fishing regulations apply to two different portions of this river segment (see MassWildlife Abstracts of the Massachusetts Fish and Wildlife Laws for details).  

MassWildlife owns extensive property adjacent to the river, including the 1,200-acre Herman Covey Wildlife Management Area.  Access to the river is maintained and protected on MassWildlife lands and includes the public access boat ramp on Cold Spring Road in Belchertown. 

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA Permit #
WMA Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

MA DFW McLaughlin Trout Hatchery, Belchertown*

9P-1-08-024.01
1-08-024.02
01G

03G

04G 
6.43 MGD reg.

1.03 MGD per.
Well #1 0.55 MGD

Well #3 0.44 MGD

Well #4 0.0 MGD

Cady Lane Well 0.40 MGD

Swift River Intake 4.2 MGD

TOTAL 5.59 MGD

Quabbin Administration Building**
1024011




0.43 MGY (0.001 MGD)

Total Withdrawals




7.46 MGD
5.591 MGD

* The registered volume is shared with the Palmer Trout Hatchery, however, so that McLaughlin cannot withdraw the full registered volume for logistical reasons (Palmer must be able to withdraw water as well).

** Non-Transient Non-Community source

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLES D1 and D2):

Charles L. McLaughlin Fish Hatchery (MA0110043) is permitted to discharge treated process water to the Swift River.  This permit expired on 30 September 2000.  The facility has met its permit limits consistently in the last three years.  The facility raises approximately 250,000 lbs. of trout per year, which are stocked in streams and rivers in western Massachusetts.  The WWTP consists of two consecutive aerated lagoons to treat fish wastes.  The only long-term issue the facility may have to address is sludge disposal. Since the wastes are non-human, they are not regulated under the Department’s residual regulations (i.e., land application of sludges).  Sludge depth in the primary lagoon is approximately 10 to 12 inches and there has not been any significant increase in sludge depth from year to year. 

Use Assessment 
Aquatic Life

Biology  

The 1998 DWM RBP II survey was conducted near the USGS gage downstream of Route 9 at the Ware/Belchertown town lines (Appendix C). This station (36-SWIFT) was the regional reference station and exhibited rich species diversity with a well-balanced community.  

Chemistry – water

DWM conducted water quality sampling (Station SRG) on five occasions between June and October 1998 west of River Road (co-located with the DWM benthic macroinvertebrate sampling location) (Appendix B, Tables B4 and B5).

DO 

DO measurements were all greater than 9.1 mg/L and percent saturation ranged from 90 to 101%. It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.

Temperature 

DWM temperature data ranged from 13.9 to 19ºC.

pH and Alkalinity

Instream pH ranged from 6.2 to 6.8 SU. The maximum alkalinity was 6 mg/L.

Turbidity  

The maximum turbidity measurement taken by DWM was 0.50 nephelometric turbidity units (NTU).

Suspended Solids  

Suspended solids were not detected (<1.0 mg/L).  

Ammonia-Nitrogen

Ammonia-nitrogen was not detected (<0.02 mg/L).

Hardness

DWM hardness data ranged between 7.5 and 9.2 mg/L.

Chemistry – sediment

USGS as part of their NAWQA study, analyzed sediment collected from this segment of the Swift River near the USGS gage (0117550) in west Ware in August of 1994.  The concentration of total polychlorinated biphenols (PCB) was <50 PPM (Harris 1997).  This sediment sample was comprised primarily of sand (95%) and silt (5%).  The total organic carbon (TOC) was 6.7%.  Chromium (57 PPM), copper (20 PPM), iron (2.6%), lead (44 PPM), manganese (910 PPM), and nickel (22 PPM) exceeded the L-EL guidelines (Persaud et al. 1993).  PCBs* were not detected in the sediment sample.
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Chemistry - tissue

As part of the USGS NAWQA study eight whole white suckers caught near the USGS gage on the Swift River, were analyzed for total PCB, chlordane, and DDT.  The concentrations of all three contaminants were below the NAS/NAE guidelines for the protection of fish-eating wildlife (Coles 1998). 

Based on the above benthic macroinvertebrate, water chemistry and whole fish data, the Aquatic Life Use is assessed as support. 

Primary Contact and Secondary Contact RECREATION

Bacteria sampling was conducted by DWM at the same station (SRG) and dates as described above (Chemistry-water section) which included both dry and wet weather sampling conditions (Appendix B Figure B4).  Fecal coliform bacteria counts ranged from 16 cfu/100mLs to 220 cfu/100mLs (Appendix B Table B6).  

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

Aesthetics

DWM conducted a habitat assessment on this segment of the Swift River as part of the benthic macroinvertebrate survey (Appendix C).  Based on DWM’s habitat assessment, no objectionable conditions were noted (MA DEP 1998).

Based on the high aesthetic quality, the Aesthetics Use is assessed as support.

Swift River (Segment MA36-09) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image43.png]



SUPPORT





Fish  Consumption
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NOT ASSESSED





Primary  Contact
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SUPPORT





Secondary  Contact
[image: image46.png]



SUPPORT





Aesthetics
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RECOMMENDATIONS Swift River (MA36-09)

· The Swift River is a valuable freshwater resource.  It provides excellent access for recreation, supports a wide variety of wildlife, and is a particularly aesthetic river.  Resource protection efforts should be continued for this river/subwatershed.
· Charles L. McLaughlin Fish Hatchery’s (MA0110043) permit expired on 30 September 2000.  Reissue the permit with appropriate limits and monitoring requirements.
· Current water quality data for this segment of the Swift River is upstream of the Charles L. McLaughlin Fish Hatchery discharge.  Additional instream monitoring downstream from the hatchery would be helpful to confirm the support status of the Aquatic Life Use.
· Establish a “responsible party” to implement DEM’s dam safety recommendations at the Upper Bondsville Mill Dam.
swift river (Segment MA36-10)

Location: Upper Bondsville Mill Dam, Belchertown/Palmer to confluence with Ware River, Palmer.
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Segment Length: 4.4 miles.  

Classification: Class B, Cold Water Fishery.

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

Forest 
73%

Agriculture
3%

Residential 
3%

Open Land
2%

The Upper Bondsville Mill Dam has been classified by DEM’s Office of Dam Safety as a high hazard dam. There is currently no responsible party to implement dam safety improvements or removal.  

The Old Bondsville Factory, a Tier 1A Hazardous Waste Site (# 1-0000968), is located along the upper reach of this segment of the Swift River (MA DEP 6 February 2001). 

Water Withdrawal Summary(Appendix d, table d3):

Facility
PWS ID#
WMA Permit #
WMA Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Swift River Sportsman’s Club *
1024004


01G
TNC*


Belchertown Water

District
1024000

1-08-024-01
01G

05G**
0.19 MGD
0.102 MGD

Sports Haven Mobile Home Park
1024001


01G

02G

0.016 MGD

Mill Valley Golf Links
1024006


01G



Belchertown Wellness Center
1024012


01G
System Yield 0.94 GPM
1354 GPD

Bondsville Fire & Water District
1227002

1-08-227-04
01G

02G

04G
0.36 MGD
0.222 MGD

Total withdrawals




0.5513 MGD
0.3413 MGD

*Transient Non-Community source, in the Jabish Brook subbasin, **source not in use (The District also has a WMA permit for their sources in the Connecticut River Basin. New wells have been installed in the Chicopee River Basin (possibly to replace their Connecticut River Basin sources).  A WMA permit will likely need to be issued for their new sources in the Chicopee River Basin (Bumgardner 2001).

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLES D1 and D2):

Palmer WWTP (MA0101168) is permitted to discharge via three wet weather CSOs (Outfalls 024, 025, and 026 ) to this segment of the Swift River. Hydraulic modeling performed as part of Palmer’s CSO Abatement Plan conducted in 1994-1996 estimated the following discharge quantities based on a three-month frequency storm: 

village of Bondsville (upstream to downstream):

Outfall #026 – 1,380 gallons (intersection of Main Street with Spring Street) 

Outfall #025 – 8,650 gallons (intersection of Main Street with Depot Street) 

Outfall #024 – 7,230 gallons (intersection of Main Street with First Street)

The town’s permit was reissued on 29 September 2000.  Although sewer separation has not been completed, two outfalls (025 and 026) have been blocked.  This likely results in more discharge during a three month storm event from the still active CSO (#024). Palmer’s May 1999 Final Long Term Control Plan for CSO Abatement identified four phases of sewer separation throughout Palmer to eliminate CSO discharges.  Sewer separation work to eliminate CSO Outfalls 024, 025, and 026 was proposed for the third phase of work at an estimated cost of $810,000.  In 1999, Palmer submitted a request for MA SRF financing for the first three phases of work and in November 1999 was selected to receive financing for $7.1 million dollars.  Sewer separation, including drainage areas to CSO #024, 025, and 026, was approved by the Department in December 2000 as part of CW SRF-423 (Appendix E).  The contract will be awarded by April 2001 and construction will be completed by April 2002.  All permitted CSO outfalls to the Swift River will be eliminated in this forthcoming sewer separation project.
[Note: Low fecal coliform bacteria counts in the Swift River were documented by the town of Palmer between October 1999 and October 2000 at the Upper Bondsville Dam (Lyons 2000).  River monitoring conducted May to August 1994, as part of Palmer’s CSO abatement plan, showed the impact of the three CSO’s (and other possible wet weather sources) on water quality in the Swift River.  Fecal coliform levels taken at the State Street Bridge area (between CSO’s 024 and 025) ranged between 6 and 120 MPN/100 mL in dry weather, as compared to 470 and 1900 MPN/100 mL in wet-weather.]

Use Assessment 
Not enough current data/information was available therefore all uses are not assessed at this time. The recreational uses are currently on “Alert Status” due to fecal coliform bacteria contamination from CSO discharges.

Swift River (Segment MA36-10) Use Summary Table
Aquatic Life
Fish  Consumption
Primary  Contact*
Secondary  Contact*
Aesthetics
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Not  Assessed

* “Alert Status” issues identified 

RECOMMENDATIONS Swift River (MA36-10)

· Track progress of Palmer’s CSO abatement activities.

· Collect fecal coliform bacteria data during wet and dry weather conditions to evaluate the effectiveness of the Palmer CSO abatement project.  These data will be used to assess the Primary and Secondary Contact Recreational uses.

· Establish a “responsible party” to implement DEM’s dam safety recommendations at the Upper Bondsville Mill Dam.
· Determine the need for instream monitoring (e.g., sediment, fish toxics, benthic macroinvertebrates, etc.) to assess the impacts, if any, of the Old Bondsville Factory Hazardous Waste Site (Site Number 1-0000968) on the Swift River.

· Determine the need for a WMA permit for the four new Belchertown Water District wells in the Chicopee River Basin.

The Ware River Subbasin (Figure 9)

East Branch Ware River (Segment MA36-01)
45

West Branch Ware River  (Segment MA36-02)
48

Canesto Brook (Segment MA36-36)
50

Burnshirt River (Segment MA36-37)
52

Ware River (Segment MA36-27)
54

Ware River (Segment MA36-03)
57

Ware River (Segment MA36-04)
60

Prince River (Segment MA36-08)
62

Ware River (Segment MA36-05)
64

Ware River (Segment MA36-06)
68

Ware River (Segment MA36-07)
72
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East Branch Ware RIVER (Segment MA36-01)

Location: Outlet Bickford Pond, Hubbardston to confluence with the West Branch Ware River, Barre. 

[image: image213.wmf]L

U

D

L

O

W

C

H

I

C

O

P

E

E

B

E

L

C

H

E

R

T

O

W

N

B

R

I

M

F

I

E

L

D

H

A

R

D

W

I

C

K

O

A

K

H

A

M

H

U

B

B

A

R

D

S

T

O

N

P

H

I

L

L

I

P

S

T

O

N

S

H

U

T

E

S

B

U

R

Y

B

R

O

O

K

-

F

I

E

L

D

N

O

R

T

H

B

R

O

O

K

F

I

E

L

D

W

E

S

T

B

R

O

O

K

F

I

E

L

D

N

E

W

B

R

A

I

N

T

R

E

E

E

A

S

T

N

E

W

 

S

A

L

E

M

P

E

T

E

R

S

H

A

M

B

A

R

R

E

W

A

R

E

P

A

L

M

E

R

W

A

R

R

E

N

B

R

O

O

K

F

I

E

L

D

P

A

X

T

O

N

S

P

E

N

C

E

R

R

U

T

L

A

N

D

M

O

N

S

O

N

W

A

L

E

S

S

T

U

R

B

R

I

D

G

E

C

o

n

f

l

u

e

n

c

e

 

o

f

 

E

a

s

t

 

B

r

a

n

c

h

 

W

a

r

e

a

n

d

 

W

e

s

t

 

B

r

a

n

c

h

 

W

a

r

e

 

r

i

v

e

r

s

 

M

D

C

 

i

n

t

a

k

e

,

 

B

a

r

r

e

C

h

i

c

o

p

e

e

 

R

i

v

e

r

 

B

a

s

i

n

W

a

r

e

 

R

i

v

e

r

 

S

u

b

b

a

s

i

n

 

W

a

r

e

 

R

i

v

e

r

S

e

g

m

e

n

t

 

M

A

3

6

-

2

7

Segment Length: 12.9 miles.  

Classification: Class A.

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

Forest 
79%

Agriculture
5%

Residential 
5%

Wetlands
4%

MDC collected benthic macroinvertebrates from one station (station 410) in the East Branch Ware River (near route 62, Princeton) in 1990, 1992, and 1994 (Pistrang 2000).

The use assessment of Bickford Pond, Mare Meadow Reservoir and Mare Meadow Reservoir North (and other lakes in the subwatershed) are provided in the Lakes Assessment section of this report (Table 6).

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA Permit #
WMA Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawals

Fitchburg Water Department (Mare Meadow Reservoir)*
2097000
9P20809701
20809701
09S
0.67 MGD
0.6

Fitchburg Water Department (Bickford Reservoir)*
2097000
9P20809701

06S
0.11 MGD (effective in 2008)
0



Rutland Sportsman’s Club
2257005


01G

No Data

Rutland State Park
2257004


01G

No Data

Harrington Farms Restaurant
2241011


01G

No Data

Hubbardston House Apartment
2140010


01G

0.002 MGD

Pout and Trout Campground
2257002


01G

No Data

Total withdrawals




0.782 MGD
0.602 MGD

* Water withdrawn from Mare Meadow and Bickford reservoirs is distributed outside of the Chicopee River Basin by Fitchburg’s Water Department.

NPDES WASTEWATER DISCHARGE SUMMARY:

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

Use Assessment 
Aquatic Life

Habitat and Streamflow

The USGS operates a continuous-record gage on the Ware River (just downstream of the confluence of the East and West branches of the Ware River) in Barre.  The mean monthly discharge over the period of record (1946 to 1999) was 73.5, 32.1, 29.0 and 26.6 cfs in June, July, August and September, respectively, while the minimum discharge was 9.37, 4.45, 1.97 and 2.00 cfs (Socolow et al. 2000). In 1999, very low flows were measured by USGS in the Ware River (minimum daily discharges between June and September ranged from 0.57 to 1.9 cfs).  The USGS estimated 7Q10 for the Ware River in Barre (gage 01172500) is 1.235 cfs (0.798 MGD) (USGS 1998).  

[Note: Water withdrawn from Mare Meadow and Bickford reservoirs is distributed outside of the Chicopee River Basin by Fitchburg’s Water Department.  This interbasin transfer of water from the Chicopee to the Nashua River Basin is grandfathered since it existed prior to the implementation of the Interbasin Transfer Act (IBT) (LeVangie 2001). Fitchburg Water Department is authorized to take up to 2.26 MGD from the Chicopee River Basin on average over the course of any year under the terms of its Water Management Act Registration (Gottlieb 1994).  Their permit authorizes withdrawals from Bickford Reservoir (1994-2013) and an increase (0.11 MGD) in the overall withdrawal from the Chicopee River Basin in the period 2008-2013.  In 1999, their withdrawal was 3.8 MGD for 145 days from Mare Meadow Reservoir (1.5 MGD average annual) and 10.4 MGD for 31 days from Bickford Reservoir (0.88 MGD average annual).]
Chemistry – water

MDC conducted routine water quality monitoring in the East Branch Ware River near the Village of New Boston (station 108 W.R.) in Rutland. Sampling was conducted every other week between 1995 and 1999 (turbidity, pH, alkalinity, DO, %saturation, temperature, and conductivity) (Chandler 2000).

DO 

DO measurements ranged between 3.5 and 13.1 mg/L.  Thirteen of the 130 (10%) instream DO measurements in East Branch Ware River were < 6.0 mg/L, however, eight of these measurements were between June and October 1999.  Saturation was <75% in 47 of the 130 (36%) measurements generally occurring between May and October each year.  Saturation ranged from 40 to 91%.  It should be noted, however, that these data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature measured in the East Branch Ware River was 25ºC with 9% of the measurements exceeding 20ºC.  

pH and Alkalinity

Instream pH ranged from 5.4 to 6.7 SU with 122 of the 130 measurements (94%) less than 6.5 SU.  The alkalinity was also low (<13 mg/L) in all samples analyzed.

The pH of the East Branch Ware River was frequently below SWQS for a Class A waterbody, which is indicative of its poor buffering capacity although the low pH is considered naturally occurring (likely related to wetlands). The frequency of low DO and % saturation and elevated temperature (all of which coincide with low streamflow measurements) is, however, of concern although they may also be naturally occurring.  However, water withdrawals and/or reservoir operations in the upper watershed (Mare Meadow and Bickford reservoirs described in the water withdrawal summary above) may further exacerbate these conditions and, therefore, the Aquatic Life Use is assessed as partial support.

Primary Contact and Secondary Contact RECREATION

Fecal coliform bacteria data for East Branch Ware River (station 108WR) reported by MDC between 1995 and 1999 ranged between 0 and 800 cfu/100 mLs with a total of 129 samples collected (71 were collected during the primary contact recreational season) (Chandler 2000). The dataset represents both wet and dry weather sampling conditions.  Only one count (<1%) was greater than 400 cfu/100 mLs and therefore the Primary and Secondary Contact Recreational uses are assessed as support.

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

Aesthetics

No objectionable aesthetic conditions have been reported in East Branch Ware River, which is protected and managed by MWRA/MDC as part of the Ware River Watershed (Bishop 2001). 

The Aesthetics Use is assessed as support based on the high aesthetic quality.

East Branch Ware River (Segment MA36-01) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image53.png]



PARTIAL SUPPORT
Low dissolved oxygen
Thermal modification

Hydromodification

Fish  Consumption
[image: image54.png]



NOT ASSESSED





Drinking Water
[image: image55.png]



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

Primary  Contact
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SUPPORT





Secondary  Contact
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SUPPORT





Aesthetics
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RECOMMENDATIONS East Branch Ware River (MA36-01)

· Analysis of the MDC benthic macroinvertebrate dataset (inclusive of the habitat quality evaluation to distinguish between habitat effects and water quality impacts) would be helpful to confirm the support status of the Aquatic Life Use.

· A habitat assessment should be conducted for the East Branch Ware River.  This assessment should encompass habitat quality as related to streamflow.  Consideration should also be given to conducting benthic macroinvertebrate and fish population surveys.

· Conduct continuous temperature monitoring at the USGS gage (#01172500) to determine the severity and duration of elevated temperatures during the summer months.

· Continue to review Fitchburg Water Department’s compliance with their WMA registration and permit.  

· Evaluate Mare Meadow and Bickford reservoir operations and optimize withdrawal practices to maintain minimum flow and to the extent possible, natural flow regimes in the East Branch Ware River.  

· Collect additional data to determine the frequency, duration, and spatial extent of the low flow conditions, dissolved oxygen concentrations and temperatures in the East Branch Ware River. If attempts are made to optimize streamflow in the river, determine if these efforts result in higher dissolved oxygen concentrations and lower instream temperatures.

· Evaluate the flow management practices (e.g., outlet control operations) of the lakes in this subwatershed.  Collect data to determine whether or not these practices result in elevated temperatures in the East Branch Ware River.

· When the DEP Drinking Water Program SWAP evaluations are completed, review, develop and implement recommendations to protect the East Branch Ware River drinking water supply.

West branch ware river  (SEGMENT MA36-02)

Location: Outlet Brigham Pond, Hubbardston to confluence with Ware River, Barre.
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Segment Length: 4.6 miles.  

Classification: Class A.

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

Forest 
83%

Agriculture
5%

Residential 
4%

MDC collected benthic macroinvertebrates from one station (station 430) in the West Branch Ware River (near Brigham Road, Hubbardston) in 1990, 1992, and 1994 (Pistrang 2000).

The use assessment of Brigham Pond (and other lakes in this subwatershed) is provided in the Lakes Assessment section of this report (Table 6).

Water Withdrawal Summary:

Facility
PWS ID#
WMA Permit #
WMA Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Hubbardston Rod and Gun Club
2140006


01G

No Data

Hubbardston Center School
2140004


01G

0.004 MGD

Total Withdrawals





0.004 MGD

Note: The USGS estimated 7Q10 for the Ware River in Barre (gage 01172500) is 1.235cfs (USGS 1998). 
NPDES WASTEWATER DISCHARGE SUMMARY:

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

Use Assessment 
Aquatic Life

Chemistry – water

MDC conducted routine water quality monitoring in the West Branch Ware River (station 107 W.R.) near Route 62, in Hubbardston. Sampling was conducted every other week between 1995 and 1999 (turbidity, pH, alkalinity, DO, %saturation, temperature, and conductivity) (Chandler 2000).

DO 

Forty-eight of the 127 (38%) instream DO measurements in West Branch Ware River were < 6.0 mg/L.  DO ranged between 0.1 and 14.6 mg/L.  Saturation ranged from 1 to 103% and was < 75% in 72 of the 127 (57%) measurements, occurring between May and November. It should also be noted that these data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature measured in the West Branch Ware River was 25ºC with 9% of the measurements exceeding 20ºC. 

pH and Alkalinity

Instream pH ranged from 5.1 to 6.3 SU (all measurements were less than 6.5 SU).  The alkalinity was also low (<18 mg/L) in all samples analyzed.

Although wetlands account for only 2.4% of the overall land-use for this subwatershed, the West Branch Ware River flows through large wetlands (floodplain) for most of its length. The pH of the West Branch Ware River is below the SWQS indicative of its poor buffering capacity.  DO and % saturation are also frequently below standards. These conditions are likely naturally occurring and therefore the Aquatic Life Use is assessed as support.   The low dissolved oxygen, %saturation and pH are, however, of concern and serve to place this use on “Alert Status”.

Primary Contact and Secondary Contact RECREATION

Fecal coliform bacteria data for West Branch Ware River (station 107WR) reported by MDC between 1995 and 1999 ranged between 0 and 1,200 cfu/100 mLs with a total of 126 samples collected (68 samples were collected during the primary contact recreational season)(Chandler 2000). The dataset represents both wet and dry weather sampling conditions.  Only two counts (<1%) were greater than 400 cfu/100 mLs.

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

Aesthetics

No objectionable aesthetic conditions have been reported in the West Branch Ware River, which is protected and managed by MWRA/MDC as part of the Ware River Watershed (Bishop 2001).  

The Aesthetics Use is assessed as support based on the high aesthetic quality.

West Branch Ware River (Segment MA36-02) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
[image: image59.png]



SUPPORT





Fish  Consumption
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NOT ASSESSED





Primary  Contact
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SUPPORT





Secondary  Contact
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SUPPORT





Aesthetics
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* “Alert Status” issues identified 

RECOMMENDATIONS West Branch Ware River (MA36-02)

· Analysis of the MDC benthic macroinvertebrate dataset (inclusive of the habitat quality evaluation to distinguish between habitat effects and water quality impacts) would be helpful to confirm the support status of the Aquatic Life Use.

· Collect data to confirm that low pH, dissolved oxygen and % saturation are a result of wetland drainage and thus naturally occurring.

· Evaluate the flow management practices (e.g., outlet control operations) of the lakes in this subwatershed.  Collect data to determine whether or not these practices result in elevated temperatures in the West Branch Ware River.

· When the DEP Drinking Water Program SWAP evaluations are completed, review, develop and implement recommendations to protect the West Branch Ware River drinking water supply.

Canesto Brook (Segment MA36-36)
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Location: Headwaters northwest of Hubbardston State Forest near Hubbardston/Templeton town line to confluence with Ware River, Barre.

Segment Length: 7.3 miles.  

Classification: Class A.

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

Forest 
84%

Agriculture
5%

Residential 
5%

Wetlands
3%

MDC collected benthic macroinvertebrates from one station (station 450) in Canesto Brook (near Route 62, Barre) in 1990, 1992, and 1994 (Pistrang 2000).

Water Withdrawal Summary:

Facility
PWS ID#
WMA Permit #
WMA Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Peaceful Acres Campground
2140005


01G

No Data

NPDES WASTEWATER DISCHARGE SUMMARY:

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

Use Assessment 
Aquatic Life

Chemistry – water

MDC conducted routine water quality monitoring in Canesto Brook near Route 62, Barre (station 104 W.R.).  Sampling was conducted every other week between 1995 and 1999 (turbidity, pH, alkalinity, DO, %saturation, temperature, and conductivity) (Chandler 2000).

DO 

One of the 129 instream DO measurements in Canesto Brook was < 6.0 mg/L (<1%).  DO ranged between 5.7 and 15.8 mg/L.  Saturation ranged from 66 to 120% and was < 75% in only two of the 129 (2%) measurements.  Two measurements were greater than 110% saturation.  It should be noted, however, that these data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature measured in Canesto Brook was 24ºC with only 2% of the measurements exceeding 20ºC.  

pH and Alkalinity

Instream pH ranged from 5.3 to 6.8 SU with 94 of the 130 measurements (72%) less than 6.5 SU.  The alkalinity was also low (<11 mg/L) in all samples analyzed.

Although pH in Canesto Brook was usually below SWQS (indicative of its poor buffering capacity), the low pH is considered to be naturally occurring.  Dissolved oxygen and temperature measurements generally indicated high water quality and therefore the Aquatic Life Use is assessed as support.

Primary Contact and Secondary Contact RECREATION

Fecal coliform bacteria data for Canesto Brook (station 104WR) reported by MDC between 1995 and 1999 ranged between 0 and 800 cfu/100 mLs with a total of 128 samples collected (Chandler 2000). The dataset represents both wet and dry weather sampling conditions.  Only one sample exceeded the Primary and Secondary Contact Recreational Use guidance.

Based on these data, both the Primary and Secondary Contact Recreational Uses are assessed as support.

Aesthetics

No objectionable aesthetic conditions have been reported in Canesto Brook, which is protected and managed by MWRA/MDC as part of the Ware River Watershed (Bishop 2001).

The Aesthetics Use is assessed as support based on the high aesthetic quality.

Canesto Brook (Segment MA36-36) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image64.png]



SUPPORT





Fish  Consumption
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NOT ASSESSED





Drinking Water
[image: image66.png]



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

Primary  Contact
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SUPPORT





Secondary  Contact
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Aesthetics
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RECOMMENDATIONS Canesto Brook (MA36-36)

· Analysis of the MDC benthic macroinvertebrate dataset (inclusive of the habitat quality evaluation to distinguish between habitat effects and water quality impacts) would be helpful to confirm the support status of the Aquatic Life Use.
· When the DEP Drinking Water Program SWAP evaluations are completed, review, develop and implement recommendations to protect the Canesto Brook drinking water supply.

Burnshirt river (Segment MA36-37)
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Location: Headwaters, outlet of Stone Bridge Pond, Templeton/Phillipston to confluence with Canesto Brook, Barre. 

Segment Length: 8.6 miles.  

Classification: Class A.

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

Forest 
86%

Agriculture
4%

Residential 
4%

Wetlands
3%

The use assessments for Queen Lake, Stone Bridge and Williamsville ponds are provided in the Lakes Assessment section of this report (Table 6).

MDC collected benthic macroinvertebrates from one station (station 460) in the Burnshirt River (south of Route 62, Barre) in 1990, 1992, and 1994 (Pistrang 2000).

water withdrawal and wastewater discharge Summary:

Based on the available information there are no regulated water withdrawals or wastewater discharges in this segment.

Use Assessment 
Aquatic Life

Chemistry – water

MDC conducted routine water quality monitoring in the Burnshirt River at Williamsville Road in Hubbardston (station 112 W.R.) and near Route 62 in Barre (station 103 W.R.).  Sampling was conducted every other week between 1995 and 1999 (turbidity, pH, alkalinity, DO, %saturation, temperature, and conductivity) (Chandler 2000).

DO 

None of the DO measurements at the upstream station (112 W.R.) were <6.0 mg/L while percent saturation was <75% in 4 of 129 of the measurements (3%).  At the downstream station (103 W.R.) two of the 129 (2%) instream DO measurements were < 6.0 mg/L ranging between 4.7 and 15.5 mg/L.  Saturation was < 75% in 3 of the 129 (2%) measurements ranging from 50 to 109%.  It should be noted, however, that these data do not represent worse-case (pre-dawn) conditions.

Temperature 

The highest temperature measured in the Burnshirt River was 26ºC at the upstream station with 11% of the samples above 20ºC.  At the downstream station 9% of the measurements exceed 20ºC with a maximum temperature of 25ºC.  

pH and Alkalinity

At the upstream station all measurements were below 6.5 ranging from 5.2 to 6.4 SU and at the downstream station ranged from 5.1 to 6.6 SU with 67 of the 72 measurements (93%) less than 6.5 SU.  The alkalinity was also low (<6.4 mg/L) in all samples analyzed.

Although pH in the Burnshirt River was usually below SWQS (indicative of its poor buffering capacity), the low pH is considered to be naturally occurring. The dissolved oxygen and saturation data indicated high water quality, however the frequency of elevated temperature is of concern (“Alert Status”). The Aquatic Life Use is assessed as support.

Primary Contact and Secondary Contact RECREATION

Fecal coliform bacteria data for both stations on the Burnshirt River (stations 112 and 103) reported by MDC between 1995 and 1999 ranged between 0 and 370 cfu/100 mLs with a total of 257 samples collected (Chandler 2000). The dataset represents both wet and dry weather sampling conditions.  None of the samples exceeded the Primary and Secondary Contact Recreational Use guidance.

Based on these data, both the Primary and Secondary Contact Recreational uses are assessed as support.

Aesthetics

No objectionable aesthetic conditions have been reported in the Burnshirt River, which is protected and managed by MWRA/MDC as part of the Ware River Watershed (Bishop 2001).

The Aesthetics Use is assessed as support based on the high aesthetic quality.

Burnshirt River (Segment MA36-37) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
[image: image70.png]



SUPPORT





Fish  Consumption
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NOT ASSESSED





Drinking Water
[image: image72.png]



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

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

RECOMMENDATIONS Burnshirt River (MA36-37)

· Analysis of the MDC benthic macroinvertebrate dataset (inclusive of the habitat quality evaluation to distinguish between habitat effects and water quality impacts) would be helpful to confirm the support status of the Aquatic Life Use. 

· Evaluate the flow management practices (e.g., outlet control operations) of Queen Lake, Stone Bridge and Williamsville ponds.  Collect data to determine whether or not these practices result in elevated temperatures in the Burnshirt River.

· When the DEP Drinking Water Program SWAP evaluations are completed, review, develop and implement recommendations to protect the Burnshirt River drinking water supply.

Ware RIVER (Segment MA36-27)

Location: Confluence of East Branch Ware and West Branch Ware rivers to MDC intake, Barre.
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Segment Length: 4.6 miles.  

Classification: Class A.

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

Forest 
84%

Residential
4%

Agriculture 
3%

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA Permit #
WMA Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

MDC/MWRA Chicopee Aqueduct, Ware 
MWRA

10830901
Chicopee Aqueduct, Ware
186.7 MGD*
No data

* system-wide withdrawal including Chicopee Valley Aqueduct and Quabbin Aqueduct

NPDES WASTEWATER DISCHARGE SUMMARY:

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

USE Assessment

Aquatic Life

Habitat and Streamflow

Streamflow in this segment of the Ware River is measured by USGS just downstream of the confluence of the East and West branches (drainage area 55.1 mi2). The mean monthly discharge over the period of record (1946 to 1999) was 73.5, 32.1, 29.0 and 26.6 cfs in June, July, August and September, respectively, while the minimum discharge was 9.37, 4.45, 1.97 and 2.00 cfs (Socolow et al. 2000). In 1999, very low flows were measured by USGS in the Ware River (minimum daily discharges between June and September ranged from 0.57 to 1.9 cfs).  The USGS estimated 7Q10 for the Ware River in Barre (gage 01172500) is 1.235 cfs (0.798 MGD) (USGS 1998).  

Chemistry – water

MDC conducted routine water quality monitoring on the Ware River at Barre Falls, Barre (station 105 W.R.). Sampling was conducted every other week between 1995 and 1999 (turbidity, pH, alkalinity, DO, %saturation, temperature, and conductivity) (Chandler 2000).  

DO 

DO reported by MDC ranged between 3.7 and 13.6 mg/L and only four of the 101 (4%) measurements in this segment of the Ware River were < 6.0 mg/L.  Saturation ranged from 42 to 108% and was < 75% in 29 of the 101 (29%) measurements.  

Temperature 

The highest temperature measured by MDC in this segment of the Ware River was 27ºC.  Twenty percent of the measurements exceeded 20ºC with three measurements above 25ºC.  

pH 

Instream pH ranged from 5.1 to 6.8 SU with 82 of the 102 measurements (80%) less than 6.5 SU. 

Turbidity  

The maximum turbidity measurement was 4.2 NTU.

The pH of the Ware River was frequently below SWQS for a Class A waterbody, which is indicative of its poor buffering capacity.  The low pH is considered naturally occurring likely from wetland drainage. The frequency of low DO and % saturation and elevated temperature (all of which coincide with low streamflow measurements) is, however, of concern.  Water withdrawals and/or reservoir operations in the upper watershed (Mare Meadow and Bickford reservoirs) may exacerbate these conditions, particularly in the upper 1.7-mile reach (upstream of the confluence with Canesto Brook).  Because of these conditions, the Aquatic Life Use is assessed as partial support for the upper 1.7-mile reach.  It is best professional judgement that downstream from the confluence with Canesto Brook, flow in the Ware River increases sufficiently to support the Aquatic Life Use.  This lower 2.9-mile reach, however, is on “Alert Status” (low flow, elevated temperature, dissolved oxygen).

Primary Contact and Secondary Contact RECREATION

Fecal coliform bacteria data for Ware River (station 105 W.R.) reported by MDC between 1995 and 1999 ranged between 0 and 580 cfu/100 mLs with a total of 101 samples collected (71 were collected during the primary contact recreational season) (Chandler 2000). Only three samples (4%) exceeded 400 cfu/100mLs during the primary contact recreational season.  The MDC dataset represents both wet and dry weather sampling conditions. 

Based on these data, both the Primary and Secondary Contact Recreational Uses are assessed as support.

Aesthetics

No objectionable aesthetic conditions have been reported in this segment of the Ware River, which is protected and managed by MWRA/MDC as part of the Ware River Watershed (Bishop 2001). 

The Aesthetics Use is assessed as support based on the high aesthetic quality.

Ware River (Segment MA36-27) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
[image: image76.png]



PARTIAL SUPPORT upper 1.7 miles

SUPPORT lower 2.9 miles
Low dissolved oxygen, thermal modification


Hydromodification



Fish  Consumption
[image: image77.png]



NOT ASSESSED





Drinking Water
[image: image78.png]



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

Primary  Contact
[image: image79.png]



SUPPORT





Secondary  Contact
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SUPPORT





Aesthetics

[image: image81.wmf]
SUPPORT





* ”Alert Status” issues identified.

RECOMMENDATIONS Ware River (MA36-27)

· A habitat assessment should be conducted for this segment of the Ware River.  This assessment should encompass habitat quality as related to streamflow.  Consideration should also be given to conducting benthic macroinvertebrate and fish population surveys.

· Conduct continuous temperature monitoring at the USGS gage (#01173000) to determine the severity and duration of elevated temperatures during the summer months.

· Collect additional data to determine the frequency, duration, and spatial extent of the low flow conditions, dissolved oxygen concentrations and temperatures in this segment of the Ware River. If attempts are made to optimize streamflow in the upper watershed, determine if these efforts result in higher dissolved oxygen concentrations and lower instream temperatures.

· When the DEP Drinking Water Program SWAP evaluations are completed, review, develop and implement recommendations to protect this segment of the Ware River as a drinking water supply.

WARE river (SEGMENT MA36-03)

Location: MDC intake, Barre to dam in South Barre.
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Segment Length: 2.1 miles.  

Classification: Class B, Cold Water Fishery.

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

Forest 
82%

Agriculture
5%

Residential 
4%

The use assessments for Powder Mill Pond and South Barre Reservoir are provided in the Lakes Assessment section of this report (Table 6).

MDC can only divert water from the Ware River during certain times of the year, and only when flow in the river exceeds 85 MGD.  Relatively little water has been diverted from the Ware River in the past decade (Lyons 2001).

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA Permit #
WMA Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

MDC/MWRA Ware River Intake, Barre
MWRA

10830901
Ware River Intake, Barre
186.7 MGD*
No data

* system-wide withdrawal including Chicopee Valley Aqueduct and Quabbin Aqueduct

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLES D1 and D2):

USA Waste Services Inc. has a general storm water permit (MAR05B248) for their Martone Sanitary Landfill located along the southeastern shore of Powder Mill Pond in Barre. 

Use Assessment 
Aquatic Life

Habitat and Streamflow

Streamflow in this segment of the Ware River is measured by USGS just downstream of the Intake Works in Barre (drainage area 96.3 mi2).  The mean monthly discharge of the river at the Intake Works (period of record 1928 to 1999) was 137, 68.4, 54.0 and 65.0 cfs in June, July, August and September, respectively, while the minimum discharge was 18.2, 9.0, 4.94 and 6.12 cfs (Socolow et al. 2000).  It should also be noted that the period of record minimum discharges in June, July and August all occurred in 1999 and the September minimum occurred in 1995.

Chemistry – water

DWM conducted water quality sampling (DO, temperature, pH, alkalinity, turbidity, suspended solids, nutrients and hardness) at the upper end of this segment (station CBG) south of Route 122, Barre on five occasions between June and October 1998 (Appendix B, Tables B4 and B5).

DO 

DO measurements were all greater than 8.0 mg/L and percent saturation ranged from 89 to 96%.  It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.

Temperature 

Temperatures ranged from 13 to 22ºC with only one measurement above 20ºC.

pH and Alkalinity

Instream pH ranged from 5.8 to 6.6 SU with 3 of the 5 measurements (60%) less than 6.5 SU. The alkalinity was also low (<9 mg/L) in all samples analyzed.

Turbidity  

The maximum turbidity measurement was 4.2 NTU.

Suspended Solids  

The maximum measurement was 5.7 mg/L. 

Ammonia-Nitrogen

Ammonia-Nitrogen was only detected in one sample (0.33 mg/L).

Hardness

Hardness ranged between 7.4 and 13 mg/L.

Chemistry – sediment
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As part of their NAWQA study, USGS analyzed sediment collected from in this segment of the Ware River at the intake works near Barre in September of 1993.  The concentration of total PCB was <50 PPM (Harris 1997).  This sediment sample was comprised primarily of sand (93%) and silt (6%).  The total organic carbon (TOC) was 14.6%.  Arsenic (12.0 PPM), cadmium (1.8 PPM), chromium (38 PPM), copper (54 PPM), lead (140 PPM), mercury (0.24 PPM), nickel (22 PPM) and zinc (200 PPM) exceeded the L-EL guidelines (Persaud et al. 1993).  Iron (4.4%) and manganese (1,400 PPM) exceeded the S-EL guidelines.

Although pH in the Ware River was usually below SWQS (indicative of its poor buffering capacity), the low pH is considered to be naturally occurring.  Dissolved oxygen and temperature measurements indicated high water quality and therefore the Aquatic Life Use is assessed as support.  However, low-flow conditions have been documented by USGS in recent years placing the Aquatic Life Use on “Alert Status”. Additionally, elevated levels of trace elements in the sediments are also a concern. 

Primary Contact and Secondary Contact RECREATION

DWM conducted fecal coliform monitoring at the upper end of this segment (station CBG) on five occasions in 1998 (Appendix B, Table B6). The highest count at this location was 38 cfu/100 mLs representative of wet weather conditions (Appendix B, Figure B4).

Based on these data, both the Primary and Secondary Contact Recreational Uses are assessed as support.

Fish Consumption

DPH issued the following fish consumption advisory based on elevated mercury concentrations in Powder Mill Pond: “Because of health concerns associated with the exposure to mercury, the Massachusetts Department of Public Health offers the following recommendations” (MA DPH 1999):

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

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

Based on this advisory the Fish Consumption Use is assessed as non-support for the 0.3-mile reach of this segment of the Ware River that flows through Powder Mill Pond.  The remaining 1.8-mile reach is not assessed for the Fish Consumption Use.
Aesthetics

No objectionable conditions were identified during the DWM surveys, and suspended solids and turbidity measurements were low in this segment of the Ware River (Appendix B, Table B5).

Based on the high aesthetic quality, the Aesthetic Use is supported in this segment of the Ware River.

Ware River (Segment MA36-03) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
[image: image82.png]



SUPPORT





Fish  Consumption
[image: image83.png]



NON-SUPPORT 0.3 miles through Powder Mill Pond

NOT ASSESSED 1.8 miles
Mercury

Unknown


Primary  Contact
[image: image84.png]



SUPPORT





Secondary  Contact
[image: image85.png]



SUPPORT





Aesthetics

[image: image86.wmf]
SUPPORT





* ”Alert Status” issues identified.

RECOMMENDATIONS Ware River (MA36-03)

· A habitat assessment should be conducted for this segment of the Ware River.  This assessment should encompass habitat quality as related to streamflow.  Consideration should also be given to conducting benthic macroinvertebrate and fish population surveys.

· Conduct continuous temperature monitoring at the USGS gage (#01173000) to determine the severity and duration of elevated temperatures during the summer months.

· Collect additional data to determine the frequency, duration, and spatial extent of the low flow conditions, dissolved oxygen concentrations and temperatures in this segment of the Ware River. If attempts are made to optimize streamflow in the upper watershed, determine if these efforts result in higher dissolved oxygen concentrations and lower instream temperatures.

· The elevated concentrations of metals in the NAWQA sediment sample are of concern and warrant further investigation.

· Evaluate USA Waste Services Inc.’s compliance with their general storm water permit (MAR05B248) (Martone Sanitary Landfill) (e.g., determine if SWPPP has been developed, BMP’s have been implemented, review/evaluate their monitoring reports).

ware river (SEGMENT MA36-04)

Location: Dam in South Barre to Wheelwright Dam, New Braintree.
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Segment Length: 4.0 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
80%

Agriculture
8%

Residential 
4%

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA Permit #
WMA Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Barre Water Department
2021000

20802101
03G
0.26 MGD*
0.148 MGD

Tanner-Hiller Airport, New Braintree
2202005

TNC**
01G

No Data

Wheelwright Water District
2124002


01G

0.02 MGD

Total withdrawals




0.26 MGD
0.168 MGD

* System-wide withdrawal volume, **Transient Non-Community source
NPDES WASTEWATER DISCHARGE SUMMARY (AppEndix d, Tables d1 and d2):
Barre WWTP (MA0103152) is permitted to discharge 0.3 MGD of treated municipal wastewater via outfall 001 to the Ware River just upstream of the confluence with Pratt Brook in the village of Barre Plains.  The permit limits for whole effluent toxicity are LC50 >100% and chronic no observable effect concentration (CNOEC) >6.8% effluent.  The facility currently uses ultraviolet light for disinfection.

Use Assessment 
Aquatic Life

Toxicity

Ambient

The Barre WWTP collects Ware River water (from the Route 32 bridge in the village of Barre Plains) for use as dilution water in their whole effluent toxicity tests.  Between April 1996 and April 2000, survival of Ceriodaphnia dubia exposed (7-day) to the river water was good (not less than 80%).  

Effluent

Barre WWTP conducted 16 effluent toxicity tests on C. dubia between April 1996 and April 2000. The LC50’s were all >100% effluent.  The CNOEC test results ranged between 25 and 100% all meeting their permit limit of >6.8% effluent.

Chemistry – water

Barre WWTP collected Ware River water (from the Route 32 bridge – Wheelwright Road - in the village of Barre Plains) for use as dilution water in their whole effluent toxicity tests.  Sixteen tests (for pH, suspended solids, ammonia nitrogen, TRC, and hardness) were conducted between April 1996 and April 2000.

pH 

Measurements of pH ranged between 6.1 and 7.2 SU. 

Suspended Solids  

Suspended solids concentrations did not exceed 8.0 mg/L.

Ammonia-Nitrogen

Ammonia (as N) concentrations ranged between below detection limits (BDL) and 0.44 mg/L. 

Total Residual Chlorine

TRC concentrations in the Ware River were below the minimum quantification level of 0.05 mg/L.

Hardness

Hardness measurements ranged from 8 to 20 mg/L.  

Based on the above information (instream and effluent toxicity tests, and water chemistry) the Aquatic Life Use is supported for this segment of the Ware River.

Ware River (Segment MA36-04) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
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Fish  Consumption
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Primary  Contact
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Secondary  Contact
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Aesthetics
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RECOMMENDATIONS Ware River (MA36-04)

· The Barre WWTP NPDES permit should be reissued with appropriate limits and monitoring requirements.

prince river (SEGMENT MA36-08)

Location: Outlet Hemingway Pond, Barre to confluence with Ware River, Barre.
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Segment Length: 8.4 miles.  Classification: Class B, Cold Water Fishery.

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

Forest 
 75%

Agriculture
14%

Residential
5%

The use assessment for Old Reservoir is provided in the Lakes Assessment section of this report (Table 6).

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA Permit #
WMA Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Barre Water Department, Barre
2021000

20802101
01G

02G
0.26 MGD*
01G    0.117 MGD

02G    0.106 MGD

* System-wide total withdrawal
NPDES WASTEWATER DISCHARGE SUMMARY:

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

Use Assessment 
Aquatic Life

Biology  

Downstream of Old Worcester (Old Colebrook) Road in Barre (station WM06PRI) DWM conducted benthic macroinvertebrate and fish population sampling in September and October 1996 as part of the Biocriteria Development Project (Appendix E).  The fish community was composed of, in order of dominance: blacknose dace, white sucker, longnose dace, fallfish, common shiner, and an individual chain pickerel.  The fish community data from the replicate 100m reach (station WM06PRI-R), in order of dominance was: blacknose dace, white sucker, longnose dace, eastern brook trout, fallfish, and an individual brown trout (MA DEP 2000f).  Evaluation of the benthic macroinvertebrate data collected has not been completed.

Chemistry – water

DWM collected one set of Hydrolab®  readings at station WM06PRI (downstream of Old Worcester/Old Colebrook Road) in Barre as part of the Biocriteria Development Project (Appendix B, Table B4 and Appendix E).  With the exception of pH (6.1SU) all water quality variables met SWQS.

Because too little water quality monitoring data exists (only one set of Hydrolab® data), and the benthic macroinvertebrate and fish community data has not been completely analyzed (i.e., impairment evaluations not completed), the Aquatic Life Use is not assessed.

Aesthetics

DWM conducted a habitat assessment (1996) on the Prince River as part of the Biocriteria Development Project (Appendix E).  No objectionable conditions were noted however some areas of localized erosion resulting in sediment deposition were identified (MA DEP 2000f).  In April 1999 a shoreline survey of the Prince River Watershed was conducted as a joint effort of the Upper Ware River Watershed Association, the Massachusetts Watershed Initiative and the DFWELE Riverways Program. Their report indicated that overall stream quality was high with only localized areas of trash and debris and evidence of beaver activity (UWRWA 1999).  

Based on the overall high aesthetic condition, the Aesthetics Use is assessed as support.

Prince River (Segment MA36-08) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
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Fish  Consumption
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Primary  Contact
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Secondary  Contact
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Aesthetics
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RECOMMENDATIONS Prince River (MA36-08)

· Work with Prince River Stream Team to actuate their recommendations including the removal of localized trash and debris (UWRWA 1999).

· Analysis of the DWM Biocriteria Development Project benthic macroinvertebrate dataset (inclusive of the habitat quality evaluation to distinguish between habitat effects and water quality impacts) would be helpful to assess the Aquatic Life Use.

WARE river (SEGMENT MA36-05)

[image: image222.wmf]L
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Location: Wheelwright Dam, New Braintree, to Ware Dam, Ware.

Segment Length: 11.1 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
77%

Agriculture
10%

Residential 
4%

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1999 Average

Withdrawal

Ware Water Dept.
1309000
9P2-1-08-309.03
1-08-061-01
Dismal Swamp Well (03G)
1.39 MGD (reg. + permit volume)
0.159 MGD

(system wide total 1.034 MGD)

Hardwick Elementary School
2124008


01G

No Data

State Police Academy
2202001


01G

0.008

Gilbertville Water District
2124001


01G

0.066 MGD

Total withdrawals




1.39 MGD
0.233 MGD

*System-wide withdrawal volume 
NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLES D1 and D2):

Hardwick WPCF - Wheelwright (MA0102431) is permitted (September 1995) to discharge 0.043 MGD treated wastewater to the Ware River. The facility’s whole effluent toxicity limit is LC50 >100%.

Hardwick WPCF - Gilbertville (MA0100102) is permitted (September 1995) to discharge 0.23 MGD treated wastewater to the Ware River. The facility’s whole effluent toxicity limit is LC50 >100%.  The facility is currently operating at approximately 50% handling capacity (Kimball 2001).  In 1998, the facility was receiving multiple deliveries per week of leachate from the Hardwick Landfill.  The treatment plant did not have a holding tank in order to bleed in the leachate at a constant rate.  This resulted in large peaks of flow (5-7 times the mean flow) evident in the facility’s discharge flow charts (Szal 8 June 1998). 

Quabbin Wire & Cable Company, Inc. (MA0030571), Ware is permitted (issued August 1997) to discharge contact cooling water from Outfall 003 to this segment of the Ware River.  The discharge consists of approximately 6,200 GPD of recirculated water for process cooling used for the cooling of vinyl wire coatings.  The facility’s temperature limit is 83(F (maximum daily).  Quabbin Wire and Cable Company, Inc. is also permitted (MAR00A028) to discharge storm water from outfalls 001, 002 and 004 to this segment of the Ware River.

Use Assessment 
Aquatic Life

Biology  

In September 1998 DWM conducted a RBP II benthic macroinvertebrate survey in the Ware River (station 36-WAREUP) approximately 65-meters downstream from Route 32 (Appendix C).  The sampling reach was located downstream from the Hardwick WPC – Wheelwright and Gilbertville discharges but upstream of the Ware WWTP and Quabbin Wire and Cable discharges.  The benthic macroinvertebrate data were found to be 92% comparable to the regional reference station (36-SWIFT) which is located on the Swift River (downstream from Route 9, Belchertown/Ware).  Based on the high comparability to the “best attainable” conditions at the regional reference station, the aquatic community at 36-WAREUP was considered “non-impaired.”

Toxicity

Ambient

Hardwick WPCF - Wheelwright (MA0102431) collects Ware River water (upstream from their discharge, in the village of Wheelwright, Hardwick) for use as dilution water in their whole effluent toxicity tests.  Between May 1996 and May 2000, survival of C. dubia and Pimephales promelas exposed (48-hour) to the river water was good (> 95%).  

Hardwick WPCF - Gilbertville (MA0100102) collects Ware River water (upstream from their discharge, south of the village of Gilbertville, Ware) for use as dilution water in their whole effluent toxicity tests.  Between May 1996 and May 2000, survival of C. dubia and P. promelas exposed (48-hour) to the river water has been 100%.  

Effluent

Hardwick WPCF - Wheelwright also conducted nine effluent toxicity tests on C. dubia and P. promelas between May 1996 and May 2000. The LC50s have ranged between 12 and >100%. C. dubia has consistently been the more sensitive test organism.  The facility did not meet its whole effluent toxicity limit in six of the nine test events.  

Hardwick WPCF - Gilbertville also conducted nine effluent toxicity tests on C. dubia and P. promelas between May 1996 and May 2000. The LC50s have ranged between <6.25 and >100%. C. dubia has consistently been the more sensitive test organism.  The facility did not meet its whole effluent toxicity limit in four of the nine test events.

Chemistry - water
Hardwick WPCF, collected Ware River water, from two locations, between May 1996 and May 2000 for use as dilution water in their whole effluent toxicity tests. The Wheelwright facility collects water upstream from their discharge, in the village of Wheelwright, Hardwick and the Gilbertville facility collects water upstream from their discharge, south of the village of Gilbertville, Ware.  Water quality data from these facilities are presented below.

pH 

Measurements of pH in the Ware River reported in both the Hardwick WPCF - Wheelwright and Gilbertville toxicity testing reports ranged between 6.4 and 7.2 SU.

Suspended Solids  

Measurements of suspended solids in the Ware River reported in both the Hardwick WPCF -Wheelwright and Gilbertville toxicity testing reports were all at or below the detection limit of 5mg/L.

Ammonia-Nitrogen

Measurements of ammonia (as N) in the Ware River in both the Hardwick WPCF - Wheelwright and Gilbertville toxicity testing reports ranged between BDL and 0.58 mg/L.  Based on the highest pH measurement in the Chicopee River Basin (7.9 SU) the ambient criterion continuous concentration for ammonia is 1.46mg/L. 

Total Residual Chlorine

TRC was not detected in the Ware River as reported in either the Hardwick WPCF - Wheelwright or the Gilbertville toxicity testing reports. 

Hardness

Measurements of hardness in the Ware River reported in both the Hardwick WPCF - Wheelwright and Gilbertville toxicity testing reports ranged between 9.2 and 41 mg/L.

Although pH in this segment of the Ware River was occasionally below SWQS (indicative of its poor buffering capacity), the low pH is considered to be naturally occurring. Based on the RBPII analysis, water chemistry and ambient survival data, the Aquatic Life Use is assessed as support.  However, because of effluent toxicity in both the Hardwick WPCF - Wheelwright and Hardwick WPCF - Gilbertville discharges, the Aquatic Life Use is threatened for a total of two miles (a one-mile reach downstream from each facility). 

Aesthetics

DWM conducted a habitat assessment (1998) on the Ware River as part of the benthic macroinvertebrate survey (Appendix C).  Few objectionable conditions were noted on the habitat assessment field sheets (some sediment deposition and associated substrate embeddedness, and localized areas of trash and debris were identified near the Route 32 road crossing) (MA DEP 1998).

Based on the overall high aesthetic condition, the Aesthetics Use is assessed as support.

Ware River (Segment MA36-05) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
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SUPPORT 9.1 miles

THREATENED 2 miles 

(1 mile downstream of the Hardwick WPC-Wheelwright and 1 mile downstream of the Hardwick WPC-Gilbertville facilities)
Effluent toxicity

Municipal point sources


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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RECOMMENDATIONS Ware River (MA36-05)

· Hardwick WPCF - Wheelwright (MA0102431) is currently using two test organisms (C. dubia and P. promelas) for their whole effluent toxicity tests.  C. dubia has consistently been the more sensitive test organism and therefore it is recommended to reduce testing requirements to one organism (C. dubia). The facility should be required to conduct a toxicity identification and reduction evaluation. 

· Hardwick WPCF - Gilbertville (MA0100102) is currently using two test organisms (C. dubia and P. promelas) for their whole effluent toxicity tests.  C. dubia has been the more sensitive test organism in all but one test event.  Therefore testing requirements should be reduced to one organism (C. dubia).  The facility should be required to conduct a toxicity identification and reduction evaluation.  If the facility is going to continue to accept landfill leachate, the treatment plant should be upgraded to provide adequate treatment (i.e., holding tank equipped with a constant bleed into the treatment headworks) and/or flow equalization.

· Reissue Quabbin Wire & Cable Company, Inc. NPDES permit (MA0030571) with appropriate limits and monitoring requirements. Quabbin Wire and Cable Company’s effluent should be screened for acute whole effluent toxicity

· Identify the source of and reduce sediment inputs (e.g., implementation of BMPs) observed near the Route 32 bridge that appear to be causing instream deposition and substrate embeddedness (Appendix C).

WARE river (SEGMENT MA36-06)

Location: Ware Dam, Ware, to Thorndike Dam, Palmer.
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Segment Length: 8.8 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
76%

Agriculture
10%

Residential 
5%

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Ware Water Department
1309000
9P2-1-08-309.03
1-08-061-01
01G (Wells 1,2,3)

02G (Well 4)
1.39 MGD
1.14 MGD

Ware Fiber Recovery Associates

9P-1-08-309.01


0.50 MGD
0.0 MGD

Cascades Diamond, Inc.


1-08-227-05

1.17 MGD
0.23 MGD

Palmer Trout Hatchery


1-08-024-02

6.43 MGD (shared with McLaughlin Hatchery)
0.404 MGD

Camp Ramah
1227010


01G

02G

03G
No safe yield
No meter

Oakwood Park
1309001


01G
No safe yield
9,024 GPD

Total withdrawals




9.49 MGD
1.78 MGD

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLES D1 and D2):

Ware WWTP, MA0100889 was recently reissued in September 2000.  Ware WWTP is an advanced wastewater treatment facility with seasonal ammonia and phosphorus limits.  The WWTP has a design flow of 1 MGD and is currently discharging at approximately 70% of design flow.  The facility is an extended aeration plant design with alum addition for phosphorus removal, which is added to the discharge line from the aeration tanks to the secondary clarifiers.  The facility has consistently met both its phosphorus and ammonia limits in the past three years. The facility’s whole effluent toxicity limits are LC50>100% and CNOEC >17.4% effluent.  The TRC limit for this facility is 0.15 mg/L. TRC concentrations of the effluent were below the minimum quantification level of 0.05 mg/L.

Cascades Diamond, Inc. (MAG250963) was issued a permit (June 1997) to discharge non-contact cooling water to this segment of the Ware River. Under this general NCCW permit they are authorized to discharge an average monthly flow of 0.246 MGD (maximum daily 0.293 MGD). In 1999, the peak daily flow of the facility’s discharge was between 0.17 to 0.19 MGD (quarterly DMR flow records). [Note:  Formerly the Diamond International Corp, their individual NPDES permit #MA0003948 is now closed out.] The company’s general NCCW permit was just reissued (February 2001).

Palmer WWTP (MA0101168) is permitted to discharge through two CSO outfalls (# 019 and 020) in this segment of the Ware River. The permit was recently reissued (29 September 2000). Hydraulic modeling performed as part of Palmer’s CSO Abatement Plan conducted in 1994-1996 estimated the following discharge quantities based on a three-month frequency storm: 

Outfall # 020 - blocked and is inactive (approximately 2/3 mile upstream of the Thorndike Dam) 

Outfall #019 - 9,000 gallons (located approximately 1/3 mile upstream of the Thorndike Dam near the Church Street Bridge)  

The drainage area to CSO 019 (“sewershed”) includes contribution from a stream estimated to flow at 100+ GPM.  Palmer’s May 1999 Final Long Term Control Plan for CSO Abatement identified four phases of sewer separation throughout Palmer to eliminate CSO discharges.  Sewer separation work to eliminate CSO 019  (and to disconnect the 100 GPM stream from entering the sewer system) was proposed for the first phase of work at an estimated cost of $135,000.  In 1999, Palmer submitted a request for MA SRF financing for the first three phases of work, and in November 1999 was selected to receive financing for the $7.1 million dollars worth of sewer separation work to be performed in the first three phases. Sewer separation, including drainage areas to CSO #019, was approved by the Department in December 2000 as part of CW SRF-423 (Appendix E).  The contract will be awarded by April 2001 and construction will be completed by April 2002 (Boisjolie 2001).  All permitted CSO outfalls to this segment of the Ware River will be eliminated in this forthcoming sewer separation project.
Use Assessment 
Aquatic Life

Biology  

In September 1998 DWM conducted a RBP II benthic macroinvertebrate survey (station 36-WAREDN) 120-meters downstream from Route 32 in the Gibbs Crossing section of Ware and approximately two-miles downstream of the Ware WWTP discharge (Appendix C). The benthic macroinvertebrate data were found to be 93% comparable to the upstream reference station (36-WAREUP) which is located on the previous segment of the Ware River (MA36-05). When using 36-SWIFT as the reference, 36-WAREDN was 100% comparable to the regional reference station.  Based on the high comparability at both the regional and upstream reference stations, the benthic community at 36-WAREDN was considered “non-impaired.”

Toxicity

Effluent

Ware WWTP conducted 18 effluent toxicity tests on C. dubia between April 1996 and April 2000. The LC50s ranged between 57 and >100% with three of the 18 test events not meeting the permit limit. Their CNOEC results ranged between 6.25 and 100% with five tests that did not meet the permit limit.  

Chemistry – water

DWM collected Hydrolab® measurements on six occasions and nutrient samples on five occasions between June and October 1998 at station WA09A, downstream of Route 32 in Ware (co-located with the DWM macroinvertebrate sampling location) (Appendix B, Tables B4 and B5).

DO 

DO measurements were all greater than 6.7 mg/L and percent saturation ranged from 76 to 99%.  It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.

Temperature 

Temperature measurements ranged from 13 to 23ºC.

pH and Alkalinity

Instream pH ranged from 6.5 to 7.5 SU. The maximum alkalinity was 15 mg/L.

Turbidity  

The maximum turbidity measurement was 4.2 NTU.

Suspended Solids  

The maximum suspended solids concentration was 6.5 mg/L. 

Ammonia-Nitrogen

Ammonia-nitrogen was only detected in one sample (0.04 mg/L).

Hardness

Hardness data ranged between 10 and 24 mg/L.

Based on the RBPII analysis and water quality data, the Aquatic Life Use is assessed as support.  However, the Aquatic Life Use is threatened for a one-mile reach downstream from the Ware WWTP because of whole effluent toxicity. 

Primary Contact and Secondary Contact RECREATION

DWM fecal coliform bacteria sampling (station WA09A) was conducted on five occasions between June and October 1998 downstream of Route 32 in Ware (Appendix B, Tables B6).  Fecal coliform bacteria counts ranged from 98 to 880 cfu/100mLs.  Half of the counts during dry weather exceeded 400 cfu/100mls.  The Palmer Conservation Commission collected water from the Ware River at the Route 32 bridge on six occasions from 1999-2000 with fecal coliform bacteria counts in the same range as DWM data (Lyons 2000).

Based on the high fecal coliform bacteria counts during dry weather conditions, the Primary Contact Recreational Use is assessed as non-support.   The fecal coliform bacteria counts did not exceed the Secondary Contact Recreational Use guidance therefore this use is assessed as support.  The lower 0.7-mile reach of this segment, however, is on “Alert Status” due to Palmer’s CSO discharges.

Aesthetics

DWM conducted a habitat assessment (1998) on this segment of the Ware River as part of the benthic macroinvertebrate survey (Appendix C).  No objectionable conditions were noted on the habitat assessment field sheets however localized areas of erosion were identified (MA DEP 1998).

Based on the overall high aesthetic conditions, the Aesthetics Use is assessed as support.

Ware River (Segment MA36-06) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
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SUPPORT 7.8 miles

THREATENED 1.0 mile downstream from Ware WWTP
Effluent toxicity

Municipal point source


Fish  Consumption
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NOT ASSESSED





Primary  Contact
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NON-SUPPORT
Pathogens

Unknown


Secondary  Contact*
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SUPPORT





Aesthetics
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* ”Alert Status” issues identified

RECOMMENDATIONS Ware River (MA36-06)

· Track progress of Palmer’s CSO abatement activities and collect bacteria data during wet and dry weather conditions to evaluate their effectiveness.

· Ware WWTP (MA100889) should be required to conduct a toxicity identification and reduction evaluation.  The facility should also be required to run Ware River water for use as dilution water (at a minimum, as a control) in their whole effluent toxicity tests.

WARE river (SEGMENT MA36-07)
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Location: Thorndike Dam, Palmer, to confluence with Quaboag River, Palmer (forming headwaters Chicopee River). 

Segment Length: 3.4 miles.  Classification: Class B, Warm Water Fishery.

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

Forest 
74%

Agriculture
7%

Residential 
3%

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1999 Average

Withdrawal

Three Rivers Fire District
1227003
9P2-1-08-227.01
1-08-227-01
01G

03G
0.400 MGD
0.121 MGD

0.187 MGD

Total withdrawals





0.308 MGD

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLES D1 and D2):

Palmer WWTP (MA0101168) is permitted to discharge via four wet weather CSOs in this segment of the Ware River. The town’s permit was reissued on 29 September 2000.  Hydraulic modeling performed as part of Palmer’s CSO Abatement Plan estimated the following discharge quantities based a three-month frequency storm: 

village of Thorndike: 
021 – sealed, no longer discharges

022 – 8,000 gallons


023 – 5,000 gallons  

village of Three Rivers:
018 – 23,000 gallons 

Palmer’s May 1999 final Long Term Control Plan for CSO abatement identified four phases of sewer separation throughout Palmer to eliminate CSO discharges.  Sewer separation work to eliminate CSO 022, 023, and 018 is not scheduled until the forth phase, at an estimated cost of approximately 1.32 million dollars.  However, the regulator structures to CSO # 018, 023, and 022 are scheduled to be adjusted (raised) in Phase I of the project, in order to maximize the flow to the WWTP and minimize CSO discharges from these regulators.  If successful, the fourth phase of sewer separation may not be required or considered cost effective.  In addition, the first three phases of sewer separation should aid the satisfactory operation of the WWTP, by decreasing the hydraulic fluctuations now experienced due to the characteristics of its combined sewer system.   

In 1999, Palmer submitted a request for MA SRF financing for the first 3 phases of work, and in November 1999 was selected to be eligible for $7.1 million in financing for the first 3 phases of sewer separation (including raising overflow weirs at CSO # 022, 023, and 018).  The Department in December 2000 approved this work as part of CW SRF-423 (Appendix E).  The contract will be awarded by April 2001 and construction will be completed by April 2002 (Boisjolie 2001). 
Use Assessment 
Aquatic Life

Toxicity

Ambient

Palmer WPCF collects Ware River water (upstream from their discharge, in the Village of Three Rivers) for use as dilution water in their whole effluent toxicity tests.  Between January 1996 and January 2000, survival of C. dubia exposed (7-day) to the river water was good (> 90%).  

Chemistry - water

Palmer WPCF collects Ware River water (upstream from their discharge, in the Village of Three Rivers) for use as dilution water in their whole effluent toxicity tests.  Between January 1996 and January 2000 a total of sixteen reports were submitted.  Data from these reports is summarized below.

pH

Measurements of pH ranged between 6.0 and 7.1 SU.

Suspended Solids  

Concentrations of suspended solids ranged from BDL to 12mg/L.

Ammonia-Nitrogen

Ammonia (as N) concentrations ranged between BDL and 0.13 mg/L. 

Total Residual Chlorine

TRC was not detected. 

Hardness

Measurements of hardness ranged between 12 and 68 mg/L.

Although pH in this segment of the Ware River was occasionally below SWQS (indicative of its poor buffering capacity), the low pH is considered to be naturally occurring.  Based on the water chemistry and ambient survival data, the Aquatic Life Use is assessed as support.

Primary Contact and Secondary Contact RECREATION

Monitoring conducted May to August 1994, as part of Palmer’s CSO abatement plan, showed the impact of the two CSO’s (and other possible wet weather sources) on water quality in the Ware River.  Fecal coliform bacteria samples were collected at three monitoring locations, from approximately 1,000 feet downstream of Cascade/Diamond to approximately 500 feet upstream of Palmer WWTP (Main Street Bridge-Thorndike to end of Riverside Street-Three Rivers).  The counts ranged between 10 and 800 MPN/100 mL in dry weather, as compared to 160 and 2,400 MPN/100 mL in wet-weather (Boisjolie 2001). 

The above information is too limited to assess the recreational uses, however they are currently on “Alert Status” due to fecal coliform bacteria contamination from CSO discharges.

Ware River (Segment MA36-07) 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 

RECOMMENDATIONS Ware River (MA36-07)

· Track progress of Palmer’s CSO abatement activities and collect bacteria data during wet and dry weather conditions to evaluate their effectiveness.  These data will be used to assess the Primary and Secondary Contact Recreational uses.

The Quaboag River Subbasin (Figure 10)

Sevenmile River (Segment MA36-11)
76

Cranberry River (Segment MA36-20)
79

Sevenmile River (Segment MA36-12)
81

East Brookfield River (Segment MA36-13)
82

Quaboag River (Segment MA36-14)
83

Forget-Me-Not Brook (Segment MA36-18)
85

Forget-Me-Not Brook (Segment MA36-28)
88

Dunn Brook (Segment MA36-19)
90

Quaboag River (Segment MA36-15)
91

Quaboag River (Segment MA36-16)
94

Quaboag River (Segment MA36-17)
97

Chicopee Brook (Segment MA36-21) 
99
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sevenmile river (SEGMENT MA36-11)

Location: Outlet of Browning Pond, Spencer to confluence with Cranberry River, Spencer.
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Segment Length: 6.2 miles. 

Classification: Class B, Warm Water Fishery.

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

Forest 
64%

Agriculture
14%

Residential 
10%

The use assessment of Browning Pond (and other lakes in this subwatershed) is provided in the Lakes Assessment section of this report (Table 6).

Water Withdrawal Summary:

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Bond Construction Corporation


20828002
Not listed
0.27
0.299*

Pomeroys Black White Restaurant
2280006


01G

No Data

St Joseph’s Abby
2280002


01G

0.012 MGD

Treasure Valley Scout Reservation
2257001


01G

No Data

Spencer Country Inn
2280001


01G

No Data

DEM Moore State Park
2228005


01G

No Data

Spencer Water Department**
2280000
9P20828001
20828001
02G Meadow Rd Well
0.48 MGD reg.

0.49 MGD perm.

Total 0.97 MGD*
0.769 MGD

Total withdrawals




1.24 MGD
1.08 MGD

*  Withdrawal did not exceed registration amount by more than 0.1 MGD (WMA threshold) **  System-wide withdrawal

NPDES WASTEWATER DISCHARGE SUMMARY:

Based on the available information, there are no regulated surface water discharges to this segment of the Sevenmile River.

Use Assessment 
Aquatic Life
Chemistry – water

DWM water quality sampling (Station SMG) was conducted on five occasions between June and October 1998 upstream of Cooney Road in Spencer near the USGS gage (Appendix B, Tables B4 and B5).

DO 

DO measurements ranged from 7.2 to 9.3 mg/L and saturation ranged from 80 to 90%.  It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.

Temperature 

The maximum temperature was 21.4ºC.

pH and Alkalinity

Instream pH ranged from 6.3 to 6.9 SU. The maximum alkalinity was 15 mg/L.

Turbidity  

The maximum turbidity concentration was 3.2 NTU.

Suspended Solids  

The maximum suspended solids concentration was 1.9 mg/L. 

Ammonia-Nitrogen

Ammonia-nitrogen concentrations were below detection limits.

Hardness

The hardness data ranged between 14 and 28 mg/L.

Although pH in this segment of the Sevenmile River was below SWQS (indicative of its poor buffering capacity) on one occasion, the low pH is considered to be naturally occurring.  Based on the physico-chemical data, the Aquatic Life Use is assessed as support.

Primary Contact and Secondary Contact RECREATION

DWM conducted fecal coliform bacteria sampling (station SMG) on five occasions between June and October 1998 upstream of Cooney Road in Spencer (Appendix B, Table B6).  Fecal coliform bacteria counts ranged from 66 to 920 cfu/100mLs representing both dry and wet weather sampling conditions.  The highest count was collected during dry weather conditions.  

Because 20% of the counts collected during dry weather conditions were elevated, the Primary Contact Recreational Use is assessed as partial support.  The fecal coliform bacteria counts did not exceed the Secondary Contact Recreational Use guidance, therefore, this use is assessed as support.

Aesthetics

The suspended solids and turbidity measurements were low in this segment of the Sevenmile River (Appendix B, Table B5).  No objectionable conditions were noted during the 1998 DWM survey and high aesthetic qualities were identified.  

Based on the high aesthetic quality, the Aesthetic Use in this reach of the Sevenmile River is assessed as support.

Sevenmile River (Segment MA36-11) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image112.png]



SUPPORT





Fish  Consumption
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NOT ASSESSED





Primary  Contact
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PARTIAL SUPPORT
Pathogens

Unknown
Failing septic systems

Secondary  Contact
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SUPPORT





Aesthetics

[image: image116.wmf]
SUPPORT





RECOMMENDATIONS Sevenmile River (MA36-11)

· Investigate possible sources of fecal coliform bacteria contamination, including failing septic systems, within this subwatershed.

· Continue to review the Bond Construction Corporation’s compliance with their WMA registration. 

· Evaluate the flow management practices (e.g., outlet control operations) of the lakes in this subwatershed.  

Cranberry river (SEGMENT MA36-20)

Location: Source, outlet Cranberry Meadow Pond, to confluence with Sevenmile River, Spencer.
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Segment Length: 3.0 miles.  

Classification: Class B.

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

Forest 
71%

Agriculture
11%

Residential 
9%

The use assessments of Cranberry Meadow and Howe ponds are provided in the Lakes Assessment section of this report (Table 6).

The Cranberry River is on the 1998 303(d) list of impaired waters for chlorine (MA DEP 1999).

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1999 Average

Withdrawal

Pine Tree Drive In
2280004


01G

No Data

DEM Spencer Street Park, Howe Pond
2280008


01G

No Data

Spencer Water Department
2280000
9P20828001
20828001
01G Cranberry Brook Well
0.48 MGD reg.

0.49 MGD perm.

Total 0.97 MGD*
0.769 MGD

Genzym Trasgenics Co.
2054029


01G

No Data

Total withdrawals




0.97 MGD
0.769 MGD

* System-wide withdrawal
NPDES WASTEWATER DISCHARGE SUMMARY (AppEndix d, Tables d1 and d2):

Spencer WWTP, Spencer (MA0100919) discharges 1.08 MGD of treated wastewater to the Cranberry River. The facility’s whole effluent toxicity limits are LC50 >100% and CNOEC > 90% effluent. The facility’s NPDES permit is scheduled to be reissued in 2001 and will require the highest degree of phosphorus removal.

Use Assessment 
Aquatic Life

Toxicity

Effluent

Spencer WWTP conducted 18 effluent toxicity tests on C. dubia between February 1996 and May 2000. The LC50s have all been >100%. The CNOEC results met the permit limits (ranging between 90 and 100% effluent).  Effluent TRC concentrations were all below the minimum quantification level of 0.05 mg/L.

While the Spencer WWTP effluent has not exhibited any toxicity, no instream data has been collected in the Cranberry River since 1991 and therefore all uses are currently not assessed.

Cranberry River (Segment MA36-20) Use Summary Table
Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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Not  Assessed

RECOMMENDATIONS Cranberry River (MA36-20)

· Conduct an upstream/downstream evaluation of the benthic macroinvertebrate community in the Cranberry River to evaluate the effectiveness of the Spencer WWTP dechlorination system.  These data can also be used to assess the Aquatic Life Use in this river.  

· The Spencer WWTP permit will be reissued in 2001.  The facility should be required to run Cranberry River water for use as dilution water (at a minimum as a control) in their whole effluent toxicity tests. 

sevenmile river (SEGMENT MA36-12)
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Location: Confluence with Cranberry River, Spencer, to confluence with East Brookfield River, East Brookfield. 

Segment Length: 2.4 miles. 

Classification: Class B, Warm Water Fishery.

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

Forest 
65%

Agriculture
14%

Residential 
10%

This segment of the Sevenmile River is on the 1998 303(d) list of impaired waters for pathogens (MA DEP 1999).

water withdrawal and wastewater discharge Summary:

Based on the available information, there are no regulated withdrawals or surface wastewater discharges in this segment.

USE ASSESSMENT

No current data/information was available therefore all uses are currently not assessed. 

Sevenmile River (Segment MA36-12) Use Summary Table
Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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Not  Assessed

east brookfield river (SEGMENT MA36-13)

Location: Outlet Lake Lashaway, East Brookfield to Quaboag Pond, East Brookfield.
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Segment Length: 2.2 miles. 

Classification: Class B, Warm Water Fishery.

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

Forest 
67%

Agriculture
14%

Residential 
8%

The use assessment of Lake Lashaway is provided in the Lakes Assessment section of this report (Table 6).

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Brookfield Water Dept.
2045000

20804501
02G Quaboag St. Pumping Station
0.09MGD
0.090 MGD

East Brookfield Water Dept.
2084000

20808401
01G West St. Well
0.11MGD
0.121 MGD*

Total withdrawals




0.2 MGD
0.211 MGD

* Withdrawal did not exceed registration amount by more than 0.1 MGD (WMA threshold).

NPDES WASTEWATER DISCHARGE SUMMARY:

Based on the available information, there are no regulated surface wastewater discharges in this segment.
USE ASSESSMENT

No current data/information was available therefore all uses are not assessed at this time. 

East Brookfield River (Segment MA36-13) Use Summary Table
Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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Not  Assessed

RECOMMENDATIONS east brookfield River (MA36-13)

· Continue to review the East Brookfield Water Department’s compliance with their WMA registration.

quaboag river (SEGMENT MA36-14)

Location: Outlet of Quaboag Pond, Brookfield, to Route 67 bridge, West Brookfield.
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Segment Length: 5.7 miles. 

Classification: Class B, Warm Water Fishery.

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

Forest 
65%

Agriculture
14%

Residential 
8%

The use assessments of Quaboag and Quacumquasit ponds are provided in the Lakes Assessment section of this report (Table 6).

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Nantamqua Mobile Home Park
2045001


01G 

03G

0.001 MGD

Wagon wheel Co-op Corp.
2045004


01G – 06G

0.002 MGD

Brookfield Meadows
2045005


01G

0.003 MGD

West Brookfield Water Department
2323000

20832301
02-G
0.26 MGD*
0.023 MGD

YMCA Camp Frank A Day
2084001


02G

03G

No Data

Total withdrawals




0.26  MGD
0.029 MGD

* System wide withdrawal volume

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TableS D1 AND D2):

Brookfield Wire Company, Inc. (MA0004715) discharges non-contact cooling water via outfall 001 and treated wastewater from wire rinsing, cleaning and coating operations via outfall 002 to an unnamed tributary to Willow Brook (a tributary to this segment of the Quaboag River).  Their last permit was issued in June 1986.

USE ASSESSMENT

No current data/information was available therefore all uses are not assessed at this time. 

Quaboag River (Segment MA36-14) Use Summary Table
Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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Not  Assessed

RECOMMENDATIONS Quaboag River (MA36-14)

· Reissue Brookfield Wire Company, Inc. NPDES permit (MA0004715) with appropriate limits and monitoring requirements.

forget-me-not brook (SEGMENT MA36-18)
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Location: Headwaters to North Brookfield WWTP, North Brookfield.

Segment Length: 1.5 miles. 

Classification: Class B, Cold Water Fishery.

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

Forest 
46%

Residential
24%

Agriculture 
16%

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

North Brookfield Water Department
2212000

20821201
North Pond (02S)
0.43 MGD
0.321 MGD

wastewater discharge Summary:

Based on the available information, there are no regulated surface wastewater discharges in this segment.
Use Assessment 
Aquatic Life

Toxicity

Ambient

North Brookfield WWTP, collects water from Forget-Me-Not Brook (10 feet upstream of East Brookfield Road, North Brookfield) for use as dilution water in their whole effluent toxicity tests.  Between April 1996 and April 2000, North Brookfield WWTP conducted 17 tests on C. dubia and P. promelas.  Survival of C. dubia exposed (7-day) to the river water was good (not less than 80%).  Survival of P. promelas exposed (7-day) to Forget-Me-Not Brook was poor (less than 75% in four of the 17 tests and <50% in two tests) ranging from 37 to 100%.

Biology  

In September 1998 DWM conducted a RBP II benthic macroinvertebrate survey in Forget-Me-Not Brook (station 36-FNBUP) upstream of East Brookfield Road, North Brookfield (Appendix C).  The benthic macroinvertebrate station was used as a control in the upstream/downstream evaluation of the North Brookfield WWTP discharge.  The macroinvertebrate assemblage was noted as having both an optimum community and balanced trophic structure.

DWM conducted a fish population survey in Forget-Me-Not Brook, Reach 1 (at the same location as the benthic macroinvertebrate survey, North Brookfield) in 1998 (Appendix B, Table B7).  The community was composed of, in order of dominance, blacknose dace, white sucker, and an individual pumpkinseed.

Chemistry - water

North Brookfield WWTP, collects water from Forget-Me-Not Brook for use as dilution water in their whole effluent toxicity tests.  Water quality parameters from the 17 sampling events are summarized below.

pH 

The pH ranged between 6.3 and 7.7 SU.

Suspended Solids  

Suspended solids concentrations were all at or below the detection limit of 5 mg/L.

Ammonia-Nitrogen

Concentrations of ammonia (as N) ranged between BDL and 0.19 mg/L. 

Total Residual Chlorine

TRC concentrations were at or below the minimum quantification level of 0.05 mg/L. 

Hardness

Hardness ranged between 19 and 44 mg/L.

Although survival of P. promelas Forget-Me-Not Brook has occasionally been poor, the Aquatic Life Use is assessed as support based on the biological (benthic macroinvertebrate and fish) and chemical data.  The poor survival of P. promelas, however, places this use on “Alert Status”. 

Aesthetics

DWM conducted a habitat assessment in 1998 of Forget-Me-Not Brook as part of the benthic macroinvertebrate survey (Appendix C).   No objectionable conditions were noted on the habitat assessment field sheets, however, localized areas of sediment deposition were identified (MA DEP 1998).

Based on the overall high aesthetic condition, the Aesthetics Use is assessed as support for this segment of Forget-Me-Not Brook.

Forget-Me-Not Brook (Segment MA36-18) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
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SUPPORT





Fish  Consumption
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NOT ASSESSED





Primary  Contact
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Secondary  Contact
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Aesthetics
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SUPPORT





* ”Alert Status” issues identified

RECOMMENDATIONS Forget-Me-Not Brook (MA36-18)

· The frequency of low survival of P. promelas exposed to Forget-Me-Not Brook is of concern.  It is recommended that the North Brookfield WWTP continue to monitor this stream (at a minimum as a control) as part of their whole effluent toxicity tests. 

· Investigate the potential for road runoff at multiple East Brookfield road crossings that may be contributing to instream sedimentation.  

forget-me-not brook (SEGMENT MA36-28)

[image: image233.wmf]L
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Location: North Brookfield WWTP, North Brookfield to confluence with Dunn Brook, East Brookfield/Brookfield.

Segment Length: 0.3 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
52%

Agriculture
16%

Residential 
15%

Water withdrawal Summary:

Based on the available information, there are no regulated withdrawals in this segment.

NPDES WASTEWATER DISCHARGE SUMMARY (AppEndix d, Tables d1 and d2):

North Brookfield WWTP (MA0101061) is permitted to discharge via outfall 001 0.76 MGD of treated municipal wastewater to Forget-Me-Not Brook.  The facilities permit limits for whole effluent toxicity are LC50 > 100% and CNOEC = 100% effluent.  TRC concentrations in the effluent were below the minimum quantification level of 0.05 mg/L (TOXTD database).  The facility is currently operating at approximately 50% handling capacity (Kimball 2001).

Use Assessment 
Aquatic Life

Toxicity

Effluent

The North Brookfield WWTP conducts whole effluent toxicity tests on C. dubia and P. promelas.  Between April 1996 and April 2000 the LC50s were all >100% and the CNOEC results ranged between 6.25 and 100%.  The facility did not meet its CNOEC permit limit in four of the 17 tests events (poor minnow growth).  These results occurred in the January and March test events.  With one exception, P. promelas was the more sensitive test organism.  

Biology  

In September 1998 DWM conducted a RBP II benthic macroinvertebrate survey (station 36-FNBDN) in Forget-Me-Not Brook downstream of East Brookfield Road, North Brookfield (Appendix C).  The benthic macroinvertebrate community was found to be 43% comparable to the upstream reference station (36-FNBUP) which is located on the previous segment of this brook (MA36-18).  The benthic community was hyperdominated by filter feeders (likely reflective of the effects of organic enrichment) and the RPB II analysis indicated moderate impairment.

DWM also conducted fish population surveys at two stations (Reach 2 and Reach 3) in this segment of Forget-Me-Not Brook in August of 1998 (Appendix B, Table B7).  At the upstream end of this segment (Reach 2 - west of East Brookfield Road, North Brookfield), the community was composed of (in order of dominance) blacknose dace and white sucker.  The community at the downstream end of the segment (Reach 3 - near Slab City Road, Brookfield) was composed of, in order of dominance, blacknose dace, white sucker, chain pickerel and pumpkinseed.

While the fish community in this segment of Forget-Me-Not Brook did not appear to be adversely impacted by the North Brookfield WWTP discharge, the facility’s effluent exhibited chronic toxicity on several occasions.  Additionally, the benthic macroinvertebrate community analysis indicated moderate impacts downstream from the discharge.  Based on these data and best professional judgement, the Aquatic Life Use is assessed as non-support. 

Aesthetics

According to DWM’s habitat assessment conducted in 1998 as part of their benthic macroinvertebrate survey in Forget-Me-Not Brook, algal growth was observed covering approximately 40% of the reach (Appendix C).  Although the water column was very clear, localized areas of sediment deposition and associated substrate embeddedness further compromised the aesthetic quality of this segment.  Sewage odors were also noted (MA DEP 1998).

Based on this information, the Aesthetics Use is assessed as partial support.

Forget-Me-Not Brook (Segment MA36-28) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image142.png]



NON-SUPPORT
Unknown, toxicity
Organic enrichment
Municipal point source


Fish  Consumption
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NOT ASSESSED





Primary  Contact
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NOT ASSESSED





Secondary  Contact
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Aesthetics
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PARTIAL SUPPORT
Odors
Organic enrichment
Municipal point source
Agriculture

RECOMMENDATIONS Forget-Me-Not Brook (MA36-28)

· The North Brookfield WWTP NPDES permit (MA0101061) will be reissued in 2001.  The toxicity testing requirements can be reduced to P. promelas, which has been the more sensitive test organism.  If necessary the facility could utilize laboratory water for the diluent, however, the brook water should also be utilized as a site control.   If the facility continues to have problems meeting the CNOEC permit limits (currently problematic in January and March test events), a toxicity identification and reduction evaluation should be conducted.  

· Investigate the potential for road runoff at road crossings that may be contributing to instream sedimentation. 

· Conduct instream monitoring of nutrients and dissolved oxygen (diurnal) upstream and downstream of the North Brookfield WWTP to isolate sources of organic enrichment.

Dunn Brook (SEGMENT MA36-19)

Location: From the confluence with Forget-Me-Not Brook, East Brookfield/Brookfield, to the confluence with Quaboag River, Brookfield.  
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Segment Length: 3.1 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
59%

Agriculture
14%

Open Land
11%

water withdrawal and wastewater discharge Summary:

Based on the available information, there are no regulated withdrawals or surface wastewater discharges in this segment.

USE ASSESSMENT

Although impacts to the benthic macroinvertebrate community have been documented downstream from the North Brookfield WWTP (Appendix C), the spatial extent of the impairment is not known.  No current data/information was available for Dunn Brook therefore all uses are not assessed at this time.  

Dunn Brook (Segment MA36-19) Use Summary Table
Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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Not  Assessed

quaboag river (SEGMENT MA36-15)

Location: Route 67 bridge, West Brookfield to Warren WWTP, Warren.
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Segment Length: 6.1 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
66%

Agriculture
15%

Residential 
7%

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Hardwick Knitted Fabrics, Inc.

9P220831101
20831101

0.23 MGD registered

0.5 MGD permitted

0.73 MGD total
0.57 MGD

Highview Vacation Campground
2323001


01G

02G

03G

04G

No data

West Brookfield Water Dept
2323000

20832301
01G (Well 1)
0.26 MGD*
0.225 MGD

Warren Water District**
2311000

20831102
01G
0.2 MGD
0.24 MGD***

West Warren Water District
2311001


01G

0.059 MGD

Total withdrawals




1.19 MGD
1.094 MGD

* System-wide withdrawal volume, ** Warren Water Department has two new wells under development although there will be no increase in the volume, *** Withdrawal did not exceed registration amount by more than 0.1 MGD (WMA threshold)
NPDES WASTEWATER DISCHARGE SUMMARY (AppEndix d, Tables d1 and d2):

The Wm. E. Wright Limited Partnership in West Warren is permitted (MA0001074) to discharge non-contact cooling water and storm water runoff via outfall 001 to the Quaboag River.  The permit was issued in September 1984.

Use Assessment 
Aquatic Life

Biology  

In September 1998 DWM conducted a RBP II benthic macroinvertebrate survey (station 36-QUABUP) downstream from Gilbert Road, Warren (Appendix C).  When compared to the Swift River regional reference station (36-SWIFT), the RBP II analysis indicated 92% comparability (non-impaired).  

Toxicity

Ambient

Warren WWTP collects Quaboag River water (near the Gilbert Road Bridge, Warren) for use as dilution water in their whole effluent toxicity tests on two test organisms (C. dubia and P. promelas).  Between March 1996 and March 2000 fourteen tests were conducted.  Survival of C. dubia exposed (7-day) to the river water was good (>90%) and survival of P. promelas (7-day) was usually good (between 65 and 100% -- only one test was less than 75%). 

Chemistry - water

Warren WWTP collects Quaboag River water for use as dilution water in their whole effluent toxicity tests.  Between March 1996 and January 2000 a total of fourteen reports were submitted.  Data from these reports is summarized below.

pH

The pH ranged between 6.2 and 7.5 SU.

Suspended Solids  

Suspended solids concentrations ranged from BDL to 20 mg/L.

Ammonia-Nitrogen

Ammonia (as N) concentration ranged between BDL and 0.11 mg/L. 

Total Residual Chlorine

TRC concentrations were at or below the minimum quantification level of 0.05 mg/L. 

Hardness

Hardness ranged between 12 and 40 mg/L.

Although pH in this segment of the Quaboag River was below SWQS (indicative of its poor buffering capacity) on two occasions, the low pH is considered to be naturally occurring.  Based on the benthic macroinvertebrate, water chemistry, and toxicity data, the Aquatic Life Use is assessed as support in this segment of the Quaboag River.

Aesthetics

In 1998, DWM conducted a habitat assessment along the Quaboag River as part of the benthic macroinvertebrate survey (Appendix C).  No objectionable conditions were noted on the habitat assessment field sheets (MA DEP 1998). 

Based on the overall high aesthetic condition of this segment of the Quaboag River, the Aesthetics Use is assessed as support.

Quaboag River (Segment MA36-15) 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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RECOMMENDATIONS Quaboag River (MA36-15)

· Reissue the Wm. E. Wright Limited Partnership in West Warren NPDES permit (MA0001074) with appropriate limits and monitoring requirements.

· Continue to review Warren Water District’s compliance with their WMA registration.

quaboag river (SEGMENT MA36-16)

Location: Warren WWTP, Warren, to Route 32 bridge, Palmer/Monson.
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Segment Length: 8.0 miles.  

Classification: Class B, Warm Water Fishery, CSO.

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

Forest 
69%

Agriculture
14%

Residential 
7%

Water Withdrawal Summary:

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1999 Average

Withdrawal

Meadowbrook Acres Mobile Home Park, Brimfield
1043001

1043001


01G

02G

0.007 MGD

DEM – Brimfield State Forest, Brimfield
1043004

1043004


01G

02G

TNC* – Volume Unknown

Partridge Hollow,  Munn Rd., Monson
1191001


01G

TNC* – Volume Unknown

Westview Farm, Inc

111 East Hill Rd., Monson
1191007


01G

0.0012 MGD

Route 20 Sports Bar
1227012


01G

TNC* – Volume Unknown

Total withdrawals 





0.0082 MGD

*Transient Non-Community source
NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLES D1 and D2):

Warren WWTP (MA0101567) is permitted to discharge 1.5 MGD of treated sanitary wastewater through outfall 001. The facility was operating at approximately 40% handling capacity and receives significant industrial wastewater input (Kimball 2001). The permit limits for toxicity testing were LC50 >100% and CNOEC > 16% effluent.  The TRC limit was 0.07 mg/L.  Effluent TRC concentrations ranged between BDL and 0.3 mg/L, exceeding the permit limit in six of 15 tests (40%) (TOXTD database). 

The Warren WWTP NPDES permit was recently reissued (September 2000) with a few changes: the CNOEC limit is > 13% and the TRC limit is 0.085 mg/L.  The new permit requires the facility to submit a report which documents the effectiveness of the chlorination and dechlorination systems and will identify all modifications necessary to ensure compliance with the TRC and fecal coliform limits.

Use Assessment 
Aquatic Life

Biology  

In September 1998 DWM conducted a RBP II benthic macroinvertebrate survey (station 36-QUABDN) upstream from Interstate 90, Palmer/Brimfield, approximately three miles downstream from the Warren WWTP discharge (Appendix C).  The data were compared to both the Quaboag River upstream reference (36-QUABUP) and the Swift River regional reference (36-SWIFT) stations.  The RBP II analysis indicated 79% comparability to the upstream reference station and 85% comparability to the regional reference station.  The results from both analyses indicate non-impairment.  Although an upstream/downstream evaluation of Warren WWTP’s discharge was conducted, the near-field effects of the discharge on the river were not evaluated.

Toxicity

Effluent

Warren WWTP conducts whole effluent toxicity tests on C. dubia and P. promelas.  Between March 1996 and March 2000 15 tests were conducted.  Historically the facility has had problems meeting its permit limits (LC50<100%) however, since June 1997 the facility has met its acute toxicity limits.  The facility’s CNOEC results ranged between 16 and 100% meeting permit limits.  C. dubia  was frequently the more sensitive test organism.  

Chemistry – water

DWM water quality sampling (station QRG) was conducted on five occasions between June and October 1998 (near the USGS gage Palmer/Brimfield), co-located with the DWM benthic macroinvertebrate station. (Appendix B, Tables B4 and B5).

DO 

DO measurements ranged from 8.1 to 10.1 mg/L and percent saturation ranged from 95 to 105%.  It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.

Temperature 

The maximum temperature was 24.3ºC.

pH and Alkalinity

Instream pH ranged from 7.0 to 7.9 SU. The maximum alkalinity was 23 mg/L (highest in the basin).

Turbidity  

The maximum turbidity measurement was 5.8 NTU.

Suspended Solids  

The suspended solids ranged between BDL and 8.4 mg/L. 

Ammonia-Nitrogen

Ammonia-nitrogen was below the detection limit.

Hardness

Hardness ranged between 18 and 26 mg/L.

Based on the biological (benthic macroinvertebrate) and water chemistry data, the Aquatic Life Use is assessed as support.  However, TRC from the Warren WWTP is of concern and serves to place this segment on “Alert Status”.

Primary Contact and Secondary Contact RECREATION

DWM conducted fecal coliform bacteria sampling (station QRG) on five occasions between June and October 1998 at the same location as the benthic macroinvertebrate and water quality sampling.  Fecal coliform bacteria counts ranged from 33 to 940 cfu/100mLs (Appendix B, Table B6).  The duplicate counts on 14 July 1998 (dry weather conditions) both exceeded 400 cfu/100mLs.  The Palmer Conservation Commission collected fecal coliform bacteria samples on six occasions between October 1999 and October 2000 (Lyons 2000). Their counts were within the same range as the DWM samples.     

Because of the objectionable aesthetic quality downstream of the Warren WWTP discharge (see Aesthetics Use below), the Primary and Secondary Contact Recreational uses are assessed as non-support for the upper 4.2 mile reach of this segment of the Quaboag River.  Because of elevated fecal coliform counts (1 of 4 samples) during dry weather conditions, the Primary Contact Recreational Use is assessed as partial support for the lower 3.8 mile reach of this segment while the Secondary Contact Recreational Use is assessed as support. 

Aesthetics

Although the suspended solids and turbidity measurements were low in the Quaboag River (station QRG), field personnel frequently observed the river to be colored (red).  The color problem results from an industrial user of the Warren WWTP where the color passes through the treatment processes and is discharged into the river.  Although it is currently unknown how far downstream the color problem persists, it is best professional judgement that the color is sufficiently diluted downstream from the confluence with Kings Brook.   
Based on these data, the Aesthetic Use is non-support from the Warren WWTP to its confluence with Kings Brook on the Palmer/Brimfield Town Line (4.2 miles).  Downstream from this confluence, the color problem is believed to be negligible and therefore the Aesthetics Use is assessed as support for the lower 3.8 miles.  

Quaboag River (Segment MA36-16) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
[image: image157.png]



SUPPORT





Fish  Consumption
[image: image158.png]



NOT ASSESSED





Primary  Contact
[image: image159.png]



NON-SUPPORT upper 4.2 miles 

PARTIAL SUPPORT lower 3.8 miles
Color, pathogens

Municipal discharge, unknown


Secondary  Contact
[image: image160.png]



NON-SUPPORT upper 4.2 miles 

SUPPORT lower 3.8 miles
Color

Municipal discharge


Aesthetics

[image: image161.wmf]
NON-SUPPORT upper 4.2 miles 

SUPPORT lower 3.8 miles
Color

Municipal discharge


*  “Alert Status” issues identified

RECOMMENDATIONS Quaboag River (MA36-16)

· Warren WWTP (MA0101567) should implement changes necessary to ensure compliance with the TRC and fecal coliform limits. 

· Warren WWTP should identify the industrial user of their sewer system responsible for the color problem.  The facility must then address the color pass-through issue as a component of their industrial pretreatment program.  

· The SWQS lists this segment as being affected by CSOs, however, none currently discharge to this segment of the Quaboag River.  In the next revision of the SWQS delete the CSO restriction from this segment (the Warren WWTP, Warren, to the Route 32 bridge, Palmer/Monson). 

· Investigate possible sources of elevated fecal coliform bacteria counts during dry weather conditions.

quaboag river (SEGMENT MA36-17)
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Location: Route 32 bridge, Palmer/Monson to confluence with Ware River, Palmer (forming headwaters of Chicopee River). 

Segment Length: 5.1 miles.  

Classification: Class B, Warm Water Fishery, CSO.

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

Forest 
69%

Agriculture
13%

Residential 
7%

This segment of the Quaboag River is on the 1998 303(d) list of impaired waters for pathogens (MA DEP 1999).
There is a closed, capped landfill along this segment of the Quaboag River in Monson at the Monson Developmental Center.
Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1999 Average

Withdrawal

Palmer Fire

District #1
1227000

1-08-227-02
01G

02G

01S

02S


0.650 MGD
0.0

0.437 (209days)

0.253 (223days)

0.248 (229days)

total avg. 0.56 MGD (365days)

The Wooden Shoe
1227005


01G

0.001 MGD

Total withdrawals




0.650 MGD
0.561 MGD

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLES D1 and D2):

Palmer WWTP (MA0101168) is permitted to discharge an estimated 21 MG per year of combined sewage via 14 wet weather CSOs along this segment of the Quaboag River. The town’s permit was reissued in September 2000.  Palmer’s May 1999 Final Long Term Control Plan for CSO Abatement identified four phases of sewer separation throughout Palmer to eliminate CSO discharges.  Sewer separation work to eliminate 13 of the 14 CSO discharges into this segment of the Quaboag River is included in the first three phases of work.  In 1999, Palmer submitted a request for MA SRF financing for the first three phases of work and in November 1999 was selected to receive financing for $7.1 million dollars.  Sewer separation was approved by the Department in December 2000 as part of CW SRF-423 (Appendix E).  The contract will be awarded by April 2001 and construction will be completed by April 2002. CSO outfall #008 (near Pump Station #2, on Route 181) is the one CSO in Palmer on the Quaboag River which will not be eliminated in the first 3 phases of sewer separation work.  Modeling of this CSO, however, indicates that it has little discharge (does not discharge during a three-month storm) (Boisjolie 2001).
Use Assessment 
Aquatic Life

Chemistry – sediment
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USGS as part of their NAWQA study, analyzed sediment collected from in this segment of the Quaboag River at Palmer in August 1994.  The concentration of total PCB* was <50 PPM (Harris 1997).  This sediment sample was comprised primarily of sand (96%) and silt (4%).  The total organic carbon (TOC) was 7.6%.  Arsenic (6.4 PPM), cadmium (1.2 PPM), copper (65 PPM), lead (110 PPM), mercury (0.28 PPM), nickel (28 PPM) and zinc (210 PPM) exceeded the L-EL guidelines (Persaud et al. 1993).  Chromium (110 PPM), iron (4.5%) and manganese (1,500 PPM) exceeded the S-EL guidelines.

Chemistry - tissue

As part of their NAWQA study, USGS in August 1994 collected and analyzed five whole white suckers for total PCB, chlordane, and DDT from the Quaboag River in Palmer.  The concentrations of all three contaminates were below the NAS/NAE guidelines for the protection of fish-eating wildlife (Coles 1998).

The Aquatic Life Use is not assessed at this time due to limited current instream water quality data.  

Fish Consumption 

DWM conducted fish toxics monitoring in this segment of the Quaboag River downstream from the Interstate 90 crossing in Palmer (Appendix B, Table B8).  Neither PCB nor pesticides were detected in composite fish samples of redbreast sunfish, white suckers and rock bass.  No DPH fish advisory was issued.  However the statewide advisory for mercury precludes the assessment of the Fish Consumption Use for this segment of the Quaboag River as support. 

The Fish Consumption Use is not assessed at this time.

Primary Contact and Secondary Contact RECREATION

Without any instream fecal coliform bacteria data, the recreational uses can not be assessed.  However it should be noted that the Palmer WWTP discharges an estimated 21-MGY of combined sewage to this segment of the Quaboag River.  Although these discharges are in the process of being eliminated, the recreational uses are currently impacted by these discharges. The Primary and Secondary Contact Recreational uses are, therefore, on “Alert Status”.

aesthetics

Because of the presence of the active CSO discharges the Aesthetic Use is identified with an “Alert Status”. 

Quaboag River (Segment MA36-17) Use Summary Table
Aquatic Life
Fish  Consumption
Primary  Contact*
Secondary  Contact*
Aesthetics*
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Not Assessed

* “Alert Status” issues identified 

RECOMMENDATIONS Quaboag River (MA36-17)

· Track progress of Palmer’s CSO abatement activities and collect bacteria data during wet and dry weather conditions to evaluate their effectiveness.  These data will be used to assess the Primary and Secondary Contact Recreational uses.

chicopee brook (SEGMENT MA36-21)

Location: Headwater, east of Peaked Mountain, to confluence with Quaboag River, Monson.
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Segment Length: 8.3 miles.  

Classification: Class B, Cold Water Fishery.

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

Forest 
73%

Agriculture
11%

Residential 
9%

The use assessment Chicopee Brook Pond (and other lakes in this subwatershed) is provided in the Lakes Assessment section of this report (Table 6).

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Monson Water Department, Monson
1191000

1-08-191-01
02S

03G

04G

05G
0.92 MGD
0.54 MGD

Sunset View Farm
1191004


01G

02G

TNC* – Volume Unknown

Westview Farm
1191007


01G

TNC* – Volume Unknown

Total withdrawals




0.92 MGD
0.54 MGD

*Transient Non-Community source
NPDES WASTEWATER DISCHARGE SUMMARY (AppEndix d, Tables d1 and d2):

Polymer Injection Molding (formerly known as Montec Plastics) is permitted (MAG250376) to discharge 0.375 MGD of non-contact cooling water via two outfalls to Chicopee Brook.  

USE ASSESSMENT

Although low fecal coliform bacteria counts were reported by the Palmer Conservation Commission (Lyons 2000), too little current data/information was available to assess the status of the recreational uses. The designated uses are not assessed at this time. 

Chicopee Brook (Segment MA36-21) Use Summary Table
Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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Not  Assessed

The Chicopee RIver subBasin (Figure 11)

Chicopee River (Segment MA36-22)
102

Chicopee River (Segment MA36-23)
104

Calkins Brook (Segment MA36-26)
106

Chicopee River (Segment MA36-24)
107

Chicopee River (Segment MA36-25) 
110



chicopee river (SEGMENT MA36-22)

Location: Source (confluence of Ware River and Quaboag River, Palmer) to Red Bridge Impoundment Dam, Wilbraham. 

Segment Length: 2.7 miles.  

Classification: Class B, Warm Water Fishery, CSO.

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

Forest 
72%

Agriculture
9%

Residential 
5%

This segment of the Chicopee River is on the 1998 303(d) list of impaired waters for pathogens (MA DEP 1999).

The use assessment of Red Bridge Impoundment is provided in the Lakes Assessment section of this report (Table 6).

The Red Bridge Dam, constructed in 1901 of cut granite, has a maximum height of 51 feet over the downstream river (Kleinschmidt Associates and CEEI 1999). 

Water Withdrawal Summary (Appendix d, table d3):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1999 Average

Withdrawal

Pine Valley Plantation
1024002


01G

02G

03G

04G

0.0472 MGD

Coldspring Golf Course
1024013

1024013
9P2-1-08-024.02

01G

02G
0.950 MGD
0.00 MGD

Tavern 21
1024010


01G

TNC*

Ludlow Reservoir

Springfield Water & Sewer Commission
116000

(emergency)

1-08-281-01
01S
1.820 MGD
0.00 MGD

Villa Rose Restaurant
116002


01G

TNC*

Total Withdrawals




2.770 MGD
0.0472 MGD

*Transient Non-Community source
NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLES D1 and D2):

Palmer WWTP (MA0101168) is authorized to discharge 5.6 MGD of treated wastewater to the Chicopee River via outfall 027. The town’s permit was reissued in September 2000.  In 1999, the Palmer WWTP discharged an average daily flow of approximately 2.3 MGD.  The facility has met their secondary discharge limits and seasonal phosphorous and chlorine residual limits between April 1 to October 15 (they are not required to disinfect between October 16 and March 31) (MA DEP 2000e).  The facility’s whole effluent toxicity limits are LC50>100% and report only for the CNOEC.  The Palmer WWTP is also permitted to discharge an estimated 4 MG per year of combined sewage via three wet weather CSOs in this segment of the Chicopee River.  Palmer’s May 1999 Final Long Term Control Plan for CSO Abatement identified four phases of sewer separation throughout Palmer to eliminate CSO discharges.  Sewer separation work to eliminate two of these three CSO discharges to the Chicopee River is included in the first three phases of work (Appendix E).  In 1999, Palmer submitted a request for MA SRF financing for the first three phases of work and in November 1999 was selected to receive financing for $7.1 million dollars.  Sewer separation was approved by the Department in December 2000 as part of CW SRF-423).  The contract will be awarded by April 2001 and construction will be completed by April 2002 (Boisjolie 2001. 

Use Assessment 
Aquatic Life

Toxicity

Effluent

Palmer WWTP conducts whole effluent toxicity tests on C. dubia.  Between January 1996 and January 2000 16 tests were conducted with all LC50s >100%.  Their CNOEC results, required only to be reported (no limit), ranged between 25 and 100% effluent.  

Not enough current instream data were available to assess the Aquatic Life Use.
Primary Contact and Secondary Contact recreation

River monitoring conducted May to August 1994, as part of Palmer’s CSO abatement plan, showed the impact of the three CSOs (and other possible wet weather sources) on water quality in this segment of the Chicopee River.  Fecal coliform bacteria were sampled approximately 300 feet downstream from confluence of Ware and Quaboag River to identify the effects of Quaboag River and CSOs on Quaboag and Chicopee rivers.  The counts ranged from 26 to 270 MPN/100 mLs in dry weather, as compared to 1,600 to 4,400 MPN/100 mLs in wet-weather conditions.  Additionally fecal coliform bacteria were sampled approximately 500’ downstream of the Palmer WWTP to determine possible contributing effects of Palmer CSO # 018 and/or the Palmer WWTP.  The counts ranged from 42 to 150 MPN/100 mLs in dry weather, as compared to 290 to 570 MPN/100 mLs in wet-weather conditions (MA DEP 2000e).  The highest fecal coliform count reported by the Palmer Conservation Commission for the Chicopee River (sampled off of Springfield Street) was 400 cfu/100mLs (Lyons 2000).

Although the above information is too limited to make an assessment on the support status of the recreational uses, it does serve to place these uses on “Alert Status” due to fecal coliform bacteria contamination from CSO discharges.

aesthetics

Because of the presence of the active CSO discharges the Aesthetic Use is identified with an “Alert Status”.  

Chicopee River (Segment MA36-22) Use Summary Table
Aquatic Life
Fish  Consumption
Primary  Contact*
Secondary  Contact*
Aesthetics*
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Not Assessed

* “Alert Status” issues identified 

RECOMMENDATIONS Chicopee River (MA36-22)

· Track progress of Palmer’s CSO abatement activities and collect bacteria data during wet and dry weather conditions to evaluate their effectiveness.  These data will be used to assess the Primary and Secondary Contact Recreational uses.

chicopee river (SEGMENT MA36-23)

Location: Red Bridge Impoundment Dam, Wilbraham/Ludlow to Wilbraham Pumping Station (old WWTP), Wilbraham/Ludlow. 

Segment Length: 3.5 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
73%

Agriculture
9%

Residential 
5%

This segment of the Chicopee River is on the 1998 303(d) list of impaired waters for pathogens (MA DEP 1999).

The Collins Dam and hydropower facility is located at Cottage Avenue in North Wilbraham just downstream of the Chicopee River elbow.  The dam was reconstructed in 1985 as a gravity rock fill dam having a height of approximately eight feet with four-foot flashboards (Kleinschmidt Associates and CEEI 1999).

water withdrawal and wastewater discharge Summary:

Based on the available information, there are no regulated withdrawals or surface wastewater discharges in this segment of the Chicopee River.

FERC:

Western Mass Electric Co. (Consolidated Edison Energy), Red Bridge Impoundment Station is a FERC exempt facility (FERC exempt #10676) operating a 3,600-Kilowatt hydroelectric power station on the Chicopee River in Wilbraham (FERC 20 December 2000).  Under its exempt status, the facility is required to release a continuous flow of 237cfs from the Red Bridge dam.  This facility is permitted to drawdown the Red Bridge Impoundment to one-foot below crest from April to June and two-feet below crest during the remainder of the year.   In 1997 MA DFW reached agreement with Consolidated Edison Energy, MA on an interim measure that their Red Bridge Impoundment Station could use between 140 – 300 cfs if a constant spillage is maintained over the spillway.  The water levels at Red Bridge Impoundment are monitored and recorded and fluctuations are limited to three inches with a minimum flow released over the entire width of the spillway (Kleinschmidt Associates and CEEI 1999).  In a 1998 letter to Consolidated Edison Energy, Inc., the USFWS described the minimum continuous flow release method at the Red Bridge Impoundment Station as inadequate (McCollum 2001).

I. Maxmat Co (176 Cottage St. Wilbraham) Collins Dam Station is a FERC exempt facility (FERC exempt #6544) operating a 1,500-Kilowatt hydroelectric power station on this segment of the Chicopee River (FERC 20 December 2000). The dam has a hydroelectric facility leased by Swift River Co., which for the most part, maintains minimum flows of approximately 200 cfs. 
USE ASSESSMENT

No current data/information was available therefore all uses are not assessed at this time.  The Aquatic Life Use, however, is on “Alert Status” due to the potential impacts of hydromodification resulting from the hydropower operations. 

Chicopee River (Segment MA36-23) Use Summary Table
Aquatic Life*
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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Not Assessed




* “Alert Status” issues identified.

RECOMMENDATIONS Chicopee River (MA36-23)

· In 1999 Consolidated Edison Energy, Inc. proposed to install an automated slide gate at the spillway to address this issue (Kleinschmidt Associates and CEEI 1999).  Determine if/when the automated slide gate was installed and investigate if the changes increase flow sufficiently. 

· Additional data is needed to evaluate the effects of hydropower activities on streamflow conditions and habitat quality along this segment of the Chicopee River (e.g., frequency and magnitude of streamflow fluctuations, habitat loss, etc.).

· Consideration should be given to establish a plan to address the lack of fish passage at the hydropower dams on the mainstem Chicopee River.

Calkins brook (SEGMENT MA36-26)

Location: Headwaters, southeast of Baptist Hill, Palmer to its confluence with Twelvemile Brook, Wilbraham).

Segment Length: 3.3 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
79%

Residential
10%

Agriculture 
5%

water withdrawal Summary:

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1999 Average

Withdrawal

Magic Lantern*
1191008


01G
TNC*


*Transient Non-community Source

NPDES wastewater discharge Summary:

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

USE ASSESSMENT

No current data/information was available therefore all uses are not assessed at this time. 

Calkins Brook (Segment MA36-26) Use Summary Table
Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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Not Assessed

chicopee river (SEGMENT MA36-24)

Location: Wilbraham Pumping Station, Wilbraham/Ludlow to Chicopee Falls, Chicopee.

Segment Length: 8.7 miles.  

Classification: Class B, Warm Water Fishery, CSO.

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

Forest 
71%

Agriculture
9%

Residential 
6%

This segment of the Chicopee River is on the 1998 3039(d) list of impaired waters for pathogens (MA DEP 1999).

There are two dams on this segment of the Chicopee River: Putts Bridge Dam at Route 21 between Ludlow and Indian Orchard, Springfield, and the Indian Orchard Dam north of Route 141 adjacent to an old mill on Front Street. The Putts Bridge Dam was constructed in 1918 as a concrete gravity structure.  It rises 22’ from the bed of the Chicopee River.  The Indian Orchard Dam is a cut stone dam with 28’ of height above the river.  Both dams are owned and operated by CEEI as hydroelectric power plants.  They generate and release minimum flows depending on the release from the Red Bridge Dam (located further upstream on the Chicopee River) (Kleinschmidt Associates and CEEI 1999).  This segment of the Chicopee River ends at the Chicopee Falls Dam, which is a hydroelectric facility owned by the City of Chicopee. 

Water Withdrawal Summary:

Based on the available information, there are no regulated withdrawals in this segment of the Chicopee River.

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLES D1 and D2):

The Hanson Group (formerly Glendale Plastics) applied for an NPDES permit (MA0032913) in 1989.  Permit has yet to be issued. 

Ludlow Sewage Collection System (MA0101338) permit was issued in August 1985.  The permit authorized the discharge of combined sewer overflows via five outfalls to the Chicopee River.   The sewage has been tied into Springfield’s collection system and four of the five outfalls were blocked as of December 1998.  The single outfall described as “south of the primary plant” (referred to as outfall #005 in the compliance evaluation inspection report, which is likely outfall #007 in the NPDES permit) still remains physically connected to the river (McCollum 2000).  The inspection report indicated there was no evidence of dry weather overflows.

Solutia, Inc. (MA 0001147) located in Springfield at the former Monsanto site is permitted (November 1993 permit was transferred to Solutia, Inc. in December 1997) to discharge a monthly average of 4.8 MGD of non-contact cooling water and storm water from 8 outfalls into this segment of the Chicopee River. Outfall 017 is permitted to discharge an average monthly flow of 4.0 MGD (6.0 MGD daily maximum) of the 4.8 MGD total.  Solutia, Inc. has since sold property containing several outfalls to Nova Chemical.  Another 0.12 MGD average daily discharge of overflow from Solutia, Inc. cooling towers and storm water runoff is permitted from three additional outfalls.  The maximum daily temperature limit for all of Solutia, Inc.’s outfalls can not exceed 90(F.  No permit exceedances were recorded.  Two storm water outfalls from Solutia, Inc. actually discharge to Bircham Bend Brook.

[MASSPOWER is located at the Solutia facility, yet is an independent entity.  The facility generates 240 MW and uses approximately 1 MGD (average) to 2 MGD (daily maximum) of pass through water (NCCW from building 92 and 81 is supplied to the MASSPOWER sump) from Solutia, Inc. for boiler feed and tower water makeup. MASSPOWER discharges approximately 0.2 MGD (average) to 0.27 MGD (daily maximum) of water back to the Solutia, Inc. treatment facility. Most of the water is lost in the stack or the actual power generation (McCollum 2001).]

Nova Chemical, Inc. (MAR05B457) located in Springfield at the former Monsanto site has a general permit to discharge storm water via four outfalls to the Chicopee River.

Westover AFB (MA0005444) discharges into Cooley Brook, a tributary to this segment of the Chicopee River.  Their permit was issued in December 1976.  Westover’s permit allows an unspecified amount of flow from collection and treatment of wash water and runway runoff to be discharged into Cooley Brook with a maximum limit of 15 mg/L for oil and grease.  No permit exceedances were recorded. Under an administratively continued permit (continued in 1981), the base is currently discharging via outfalls 001 and 002. An artificial wetland is being constructed to treat the discharge from outfall 001. Multi-sector general storm water permits (MAR05A820 and MAR05A728) were issued to Westover Air Reserve Base and Westover Metro Airport in Chicopee for Outfalls 003-008. Westover Air Reserve Base proposes to shift their wastewater discharge coverage to the multi-sector general storm water permit with an updated storm water pollution prevention plan (SWPPP) (Joyce 2000).

Combined Sewer Overflows (CSO):

There are 13 active CSOs that discharge into this segment of the Chicopee River. Cumulatively these 13 CSO’s discharge an estimated 89 MG per year, as follows:

1 CSO from Ludlow 1 MG/year or less

7 CSOs from Springfield, 23 MG/year

5 CSOs from Chicopee, 65 MG/year

CSO abatement plans are being developed to address these CSO discharges.

· The town of Ludlow is taking steps to evaluate the frequency and volume of their one remaining discharge.  The proposed planning has been selected for Clean Water SRF 2001 funding.  EPA is currently involved with Ludlow in regulating the remaining CSO.

· Springfield has submitted a Draft Long-term CSO Control Plan/Environmental Impact Report.  The plan has not been approved by the regulatory agencies (EPA and DEP) and more work is needed to support a final CSO abatement program.  Part of the additional work is an ongoing water quality monitoring/modeling effort being done collectively with Chicopee and Holyoke to provide more information on the impacts of the collective CSO abatement strategies in each community.  The Springfield plan includes several "Phase I" projects which are proceeding at this time and were shown to be cost-effective.  The final plan is expected to be completed late in 2001.

· Chicopee is now developing a Draft Long-Term Control plan.  That plan is expected to be submitted on June 30, 2001.  As with Springfield, the final plan should be done in late 2001.
The Chicopee WWTP (MA0101508) is also permitted (issued September 1995) to discharge storm water via outfall 011A into Cooley Brook (a tributary to this segment of the Chicopee River).  The discharge is from an oil-water separator.  The permit sets no limits, but requires monitoring for flow, BOD, pH, TSS, and oil and grease.

FERC

Western Mass Electric Co. (Consolidated Edison Energy, Inc.), Putts Bridge Dam Station is a FERC exempt facility (FERC exempt #10677) operating a 3,200-Kilowatt hydroelectric power station on the Chicopee River in Ludlow/Springfield (FERC 20 December 2000).  Under its exempt status, the dam is not subject to Part 12 FERC Inspections and is operating within the exemption conditions for one-foot drawdown of the pool.  The dam has 1.7’ high flashboards. There are no current provisions to allow fish passage (Kleinschmidt Associates and CEEI 1999).
Western Mass Electric Co. (Consolidated Edison Energy), Indian Orchard Station is a FERC exempt facility (FERC exempt #10678) operating a 3,700-Kilowatt hydroelectric power station on the Chicopee River in Ludlow/Springfield (FERC 20 December 2000).  Under its exempt status, the dam is subject to FERC Part 12 Inspection requirements. The license exemption requires a continuous minimum flow release of 247 cfs, or inflow, at the base of the dam. The order also limits pond drawdown to one foot below the top to the flashboards, or to permanent crest during flashboard outage. There are no current provisions to allow fish passage (Kleinschmidt Associates and CEEI 1999).

USE ASSESSMENT

No current data/information was available therefore all uses are not assessed at this time.  The Aquatic Life Use, however, is on “Alert Status” due to the potential impacts of hydromodification resulting from the hydropower operations.  Without instream fecal coliform bacteria data, the recreational uses cannot be assessed.  Because of the CSO discharges described above, the recreational and aesthetic uses are on “Alert Status”. 

Chicopee River (Segment MA36-24) Use Summary Table
Aquatic Life*
Fish  Consumption
Primary  Contact*
Secondary  Contact*
Aesthetics*
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Not Assessed

* “Alert Status” issue identified 

RECOMMENDATIONS Chicopee River (MA36-24)

· Track progress of Ludlow, Chicopee and Springfield’s CSO abatement activities.

· Collect bacteria data during wet and dry weather conditions to evaluate the effectiveness of the CSO abatement projects.  These data will be used to assess the recreational uses.

· Reissue the Solutia, Inc. NPDES permit with appropriate limits and monitoring requirements.  The facility should develop and implement a storm water pollution prevention plan.  The company should also be required to report on their actual water use (inflow vs. outflow) as well as document and report on the consumptive loss of water related to MASSPOWER.   Water conservation efforts should be maximized to reduce consumptive loss.  Eliminate outfalls that now belong to Nova Chemical, Inc. or have been abandoned and update permit with current outfalls and locations.

· Reissue the Chicopee WWTP permit (MA0101508) with appropriate limits and monitoring requirements.

· Terminate the Westover AFB (MA0005444) individual NPDES permit if they receive coverage under their multi-sector general storm water permit.  If not, reissue the individual permit with appropriate limits and monitoring requirements.

· Issue the Hanson Group (formerly Glendale Plastics) an individual or general NPDES permit with appropriate limits and monitoring requirements.

· Additional data is needed to evaluate the effects of hydropower activities on streamflow conditions and habitat quality along this segment of the Chicopee River (e.g., frequency and magnitude of streamflow fluctuations, habitat loss, etc.).

· Consideration should be given to establish a plan to address the lack of fish passage at the hydropower dams on the mainstem Chicopee River.

chicopee river (SEGMENT MA36-25)

Location: Chicopee Falls, Chicopee to confluence with Connecticut River, Chicopee.

Segment Length: 3.0 miles.  

Classification: Class B, Warm Water Fishery, CSO.

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

Forest 
71%

Agriculture
8%

Residential 
6%

This segment of the Chicopee River is on the 1998 303(d) list of impaired waters for pathogens (MA DEP 1999).

This segment begins at the Chicopee Falls Dam at Route 33 in Chicopee Falls. This dam is a 10’ high masonry stone dam that was constructed in the late 1800s.  It is currently owned by the City of Chicopee and leased to the O’ Connell Energy Corporation as a hydroelectric facility.  The Dwight Station Dam was constructed in 1920 and is a 15’ high masonry dam that is owned and operated by CEEI as a hydroelectric power plant.  The dam generates and releases a minimum flow depending on the flows released at the upstream Red Bridge Dam (Kleinschmidt Associates and CEEI 1999). 
The former Uniroyal Complex is listed as a Tier 1A Hazardous Waste Site (#1-0000436).  This site, currently in Phase II, is located along the eastern bank of upper reach of this segment of the Chicopee River (MA DEP 8 March 2001).

water withdrawal Summary:

Based on the available information, there are no regulated water withdrawals in this segment.
NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLES D1 and D2):

Eastern Etching and Manufacturing Company, Chicopee (MA0000647) is authorized to discharge (permit dated 29 September 1995) 3,500 GPD average daily flow and up to 7,000 GPD maximum daily flow of treated wastewater from wire rinsing, cleaning, and coating operations to the Chicopee River. The permit limits for toxicity testing are LC50 > 50%.  In 1999, permit exceedances were recorded for: toxicity (January to June monitoring period), aluminum (September monitoring period), fluoride (April and May monitoring period), and total suspended solids (January monitoring period).

Combined Sewer Overflows (CSO):
The City of Chicopee discharges via 12 active CSOs into this segment of the Chicopee River. Cumulatively, these 12 CSOs discharge an estimated 135 MG/year. Chicopee is now developing a Draft Long-Term Control plan.  That plan is expected to be submitted on June 30, 2001.  As with Springfield, the final plan should be done in late 2001.

Other

The City of Chicopee, Chicopee Falls Dam is a FERC exempt facility (FERC exempt #6522) leased to the O’ Connell Energy Corp.  The facility operates as a 2,500-Kilowatt hydroelectric power station on this segment of the Chicopee River (FERC 20 December 2000).  Under its exempt status, the facility releases 127 cfs in the bypass reach and 230 cfs downstream. The dam has 18 inch flashboards and has all flow releases and power generation automated. There are no current provisions to allow fish passage (Kleinschmidt Associates and CEEI 1999).

Western Mass Electric Co. (Consolidated Edison Energy, Inc.), Dwight Station is a FERC exempt facility (FERC exempt #10675) operating a 3,700-Kilowatt hydroelectric power station on the Chicopee River in Chicopee (FERC 20 December 2000).  Under its exempt status, the dam is not subject to FERC Part 12 Inspection requirements. The dam had 2.3’ high flashboards that have been removed to assist in the passage of minimum flow.  The canal system is currently in disrepair and the hydraulic capacity is limited because of unreliable canal head gates. During the spring the Station is shut down. There are no current provisions to allow fish passage (Kleinschmidt Associates and CEEI 1999).

Chicopee Gas and Electric Light Co owns three large diesel engines located on Front Street in Chicopee. They are currently on standby (no water use at all). 

Use Assessment

AQUATIC LIFE

Toxicity

Ambient

Eastern Etching and Manufacturing Company collects Chicopee River water (upstream of east parking lot, off of Riverview Terrace) for use as dilution water in their whole effluent toxicity tests.  Between January 1996 and November 1999, survival of both C. dubia and P. promelas exposed (48-hour) to the river water was good (>95%).  

Effluent

Between January 1996 and November 1999, the Eastern Etching and Manufacturing Company conducted 8 acute whole effluent toxicity tests on C. dubia and P. promelas.  The LC50’s ranged between 42 and >100% effluent (one test violated the permit limit of > 50% effluent). 

Chemistry – water

Water quality data (pH, alkalinity, suspended solids, ammonia nitrogen, TRC, and hardness) reported by the Eastern Etching and Manufacturing Company for the Chicopee River representing eight test events conducted between January 1996 and November 1999 is summarized below.  Sampling of the Chicopee River (station CT03 at the Route 116 Bridge, Chicopee) was also conducted by DWM (suspended solids and ammonia in Appendix B, Table B5) between June 1998 and May 1999 as part of the 98-10/104 Connecticut River Land Use & Nutrient Study (Appendix E).
pH and Alkalinity

Instream pH ranged from 6.8 to 7.6 SU.  The maximum alkalinity was 20 mg/L.

Suspended Solids  

The maximum suspended solids concentration in the Chicopee River reported by either DWM or Eastern Etching & Manufacturing was 12 mg/L. 

Ammonia-Nitrogen

The highest measured ammonia-nitrogen concentration reported by either DWM or Eastern Etching & Manufacturing was 0.06 mg/L.

Total Residual Chlorine

TRC was not detected (<0.02 mg/L).

Hardness

Hardness ranged between 14 and 27 mg/L.

The ambient toxicity testing and limited water quality data suggest that water quality conditions should support the Aquatic Life Use.  Because of the highly industrialized/developed nature of the Chicopee River in this segment, however, and the presence of Chicopee’s 12 active CSO discharges, the Aquatic Life Use is not assessed. The Aquatic Life Use, however, is on “Alert Status” due to the potential impacts of hydromodification resulting from the hydropower operations. 

Fish Consumption 

DWM conducted fish toxics monitoring in June 1998 in this segment of the Chicopee River (station F0063) between the Dwight Station and Chicopee Falls dams (Appendix B, Table B8).  Neither PCB nor pesticides were detected in composite fish samples of small mouth bass, white suckers and redbreast sunfish.  Although DPH did not issue a fish consumption advisory, it should be noted that the mercury level of a two fish composite of smallmouth bass collected in the Chicopee River was at the threshold level that generally triggers a fish consumption advisory (0.5 mg/kg wet wt.).  DPH, however, only makes consumption advisory decisions on composite samples comprising three or more individual fish (Sloaner 2001). 

The Fish Consumption Use is not assessed at this time.

Primary Contact and Secondary Contact RECREATION and aesthetics

Without instream fecal coliform bacteria data, the recreational uses can not be assessed. Because of the CSO discharges described above, the recreational and aesthetic uses are on “Alert Status”. 

Chicopee River (Segment MA36-25) Use Summary Table
Aquatic Life*
Fish  Consumption
Primary  Contact*
Secondary  Contact*
Aesthetics*
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Not Assessed

* ”Alert Status” issue identified

RECOMMENDATIONS Chicopee River (MA36-25)

· Track progress of the City of Chicopee’s CSO abatement activities.

· Collect bacteria data during wet and dry weather conditions to evaluate the effectiveness of the CSO abatement project.  These data will be used to assess the Primary and Secondary Contact Recreational uses.

· Additional data is needed to evaluate the effects of hydropower activities on streamflow conditions and habitat quality along this segment of the Chicopee River (e.g., frequency and magnitude of streamflow fluctuations, habitat loss, etc.). 

· Since the Dwight Dam is the first major barrier to anadromous fish migration on the Chicopee River, support efforts to install an “eelway”.  The Chicopee River Watershed Council is also investigating the possible removal of the Dwight Dam. 

· Determine the need for additional instream monitoring (e.g., sediment, fish toxics, benthic macroinvertebrates, etc.) to assess the impacts, if any, of the former Uniroyal Complex Hazardous Waste Site (Site Number 1-0000436) on the Chicopee River.

· Consideration should be given to establish a plan to address the lack of fish passage at the hydropower dams on the mainstem Chicopee River.



intentionally left blank

chicopee river basin – lake segment assessments  

A total of 174 lakes, ponds or impoundments (the term "lakes" will hereafter be used to include all) covering 32,099 acres have been identified and assigned Pond and Lake Information System (PALIS) code numbers in the Chicopee River Basin (Ackerman 1989 and MA DEP 2000b).  This report presents information on 84 of these lakes, representing 97% of the total lake acreage in the basin (31,063 acres) (Table 9).  The remaining 90 lakes in the Chicopee River Basin are unassessed; they are not currently included as segments in the DWM/EPA WBS database.

The 84 lakes presented in this report lie wholly or partly within 33 of the basin’s 39 communities (Figure 12). The 25,000-acre Quabbin Reservoir accounts for 80% of the total lake acreage and 90% of the Chicopee River Basin’s designated water supplies (i.e., Class A waters).  Many of the basin’s lakes are relatively small, in fact 51of the 84 lakes in this report have surface areas less than 50 acres.  Synoptic surveys were conducted by DWM in 73 lakes in the Chicopee River Basin in 1998 (Appendix B, Table B9).

TROPHIC STATUS EVALUATION

Lakes are dynamic ecosystems that over time undergo a process of succession from one trophic state to another. Under natural conditions most lakes in this region 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 has been estimated primarily using visual observations of macrophyte cover and phytoplankton populations.  Occasionally, older data from more detailed diagnostic studies were utilized.  A more definitive assessment of trophic status would require more extensive collection of water quality and biological data. The trophic status estimates, presented in Tables 6 and 7, of the lakes in the Chicopee River Basin can be summarized as follows:

Oligotrophic – (1) Quabbin Reservoir 

Mesotrophic – (2) Demond and Shaw ponds 

Eutrophic – (27) Alden, Bennett Street, Brooks, Browning, Chicopee Brook, Cloverdale Street, Cunningham, Cusky, Dean, Dimmock, Edson, Fivemile Pond South, Harris, Horse, Long, Minechoag, Moosehorn, Moulton, Stone Bridge, Thayer, Town Barn Beaver, Wickaboag and Williamsville ponds, Brookhaven and Mona lakes, and Lake Lashaway and Lake Whittemore.

Hypereutrophic – (3) Doane, Long and Quaboag ponds 

Dystrophic – (2) Adams Pond and Moose Hill Reservoir 

Undetermined – (49) (see Tables 6 and 7).

LAKE USE ASSESSMENTS

Lake assessments are based on information gathered during DWM surveys (recent and historic) as well as pertinent information from other sources (e.g., abutters, herbicide applicators, diagnostic/feasibility studies, DPH, etc.).  The 1998 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 (both distribution and areal cover) and presence/severity of algal blooms.  In-lake measurements of dissolved oxygen, pH, temperature and sampling for nutrients, chlorophyll a and fecal coliform bacteria, which would have provided sufficient data to completely assess the status of the Aquatic Life and Primary Contact Recreational uses, were generally not available.  When no visual impairment was identified during the synoptic surveys, it could not be assumed that water quality conditions met standards and, therefore, neither the Aquatic Life nor Primary Contact Recreational uses could be assessed as support – they are not assessed. In the case of the Fish Consumption Use, fish consumption advisory information was obtained from the Department of Public Health (MA DPH 1999). Although the Drinking Water Use itself 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 from the Chicopee River Basin’s public water suppliers and at http://www.state.ma.us/dep/brp/dws/dwshome.htm.

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 DEP DWM informal non-native plant tracking database.

AQUATIC LIFE

Non-native aquatic macrophytes were observed in six (8%) of the 73 lakes surveyed by DWM in 1998 (Appendix B, Table B9).  The three non-native aquatic species observed in the Chicopee River Basin lakes were Myriophyllum spicatum - Eurasian water milfoil, Myriophyllum heterophyllum – Variable milfoil, and Cabomba caroliniana – Fanwort.  These species have high potential for spreading and are likely to have established themselves in downstream lake and river segments in the Chicopee River Basin which may not been surveyed.  Table 5 indicates where the non-native aquatic species were observed (in bold) during the DWM 1998 surveys and the likely, or potential, avenues of downstream spreading. 

Lakes exhibiting impairment of the Aquatic Life Use because of the presence of non-native macrophyte(s) were assessed as either partial or non-support depending on the degree of biocommunity modification (Table 6).  However, if non-native macrophytes were not present a lake, or part of its area, was listed as “not assessed” due to the cursorial nature of the observations and lack of dissolved oxygen data.

Flow alteration at Old Reservoir in Barre manifested as an approximate six-foot drop in water level from the original spillway height.  This resulted in 10 acres of this waterbody not supporting the Aquatic Life Use.
Table 5.  Non-native aquatic plant species locations (in bold) in the Chicopee River Basin and their possible paths of downstream spreading.

Cabomba caroliniana (Fanwort)

Hardwick Pond (Hardwick) an impoundment of  Muddy Brook, through Snow Pond (Ware) and several unnamed impoundments ( Ware River (Ware) through Diamond International Impoundment (Palmer) ( Chicopee River (Palmer), through the Red Bridge Impoundment (Wilbraham), Western Mass Electric Impoundment (Ludlow/Wilbraham), Chicopee Falls Impoundment (Chicopee), and several unnamed impoundments ( confluence Connecticut River (Chicopee)

Lake Lashaway (North Brookfield/East Brookfield) ( East Brookfield River ( Quaboag Pond (East Brookfield /Brookfield) ( Quacumquasit Pond (Brookfield) ( Quaboag River (Brookfield) ( Chicopee River (Palmer), through the Red Bridge Impoundment (Wilbraham), Western Mass Electric Impoundment (Ludlow/Wilbraham), Chicopee Falls Impoundment (Chicopee), and several unnamed impoundments ( confluence Connecticut River (Chicopee)

Myriophyllum heterophyllum (Variable water milfoil)

Moosehorn Pond (Hubbardston) ( Mason Brook (Hubbardston) and an unnamed impoundment,  through Brigham Pond* (Hubbardston) ( West Branch Ware River (Hubbardston) through several unnamed impoundments ( Ware River (Barre) through Barre Falls Reservoir (Barre), Powder Mill Pond* (Barre), South Barre Reservoir (Barre), Ware Impoundment (Ware), and Diamond International Impoundment (Palmer) ( Chicopee River (Palmer), through the Red Bridge Impoundment (Wilbraham), Western Mass Electric Impoundment (Ludlow/Wilbraham), Chicopee Falls Impoundment (Chicopee), and several unnamed impoundments ( confluence Connecticut River (Chicopee)

Long Pond (Rutland) ( unnamed tributary ( through Whitehall Pond ( Longmeadow Brook (Rutland) ( East Branch Ware River (Rutland) ( Ware River (Barre) through Barre Falls Reservoir (Barre), Powder Mill Pond* (Barre), South Barre Reservoir (Barre), Ware Impoundment (Ware), and Diamond International Impoundment (Palmer) ( Chicopee River (Palmer), through the Red Bridge Impoundment (Wilbraham), Western Mass Electric Impoundment (Ludlow/Wilbraham), Chicopee Falls Impoundment (Chicopee), and several unnamed impoundments ( confluence Connecticut River (Chicopee)

* a milfoil species is present in this pond but is unconfirmed as being Myriophyllum heterophyllum

Table 5.  (Continued) Non-native aquatic plant species locations (in bold) in the Chicopee River Basin and their possible paths of downstream spreading.

M. heterophyllum Continued

Hardwick Pond (Hardwick) an impoundment of  Muddy Brook, through Snow Pond (Ware) and several unnamed impoundments ( Ware River (Ware) through Diamond International Impoundment (Palmer) ( Chicopee River (Palmer), through the Red Bridge Impoundment (Wilbraham), Western Mass Electric Impoundment (Ludlow/Wilbraham), Chicopee Falls Impoundment (Chicopee), and several unnamed impoundments ( confluence Connecticut River (Chicopee)

Beaver Lake (Ware) an impoundment of Beaver Brook ( Penny Brook (Ware) ( Ware River (Ware), through Diamond International Impoundment (Palmer) ( Chicopee River (Palmer), through the Red Bridge Impoundment (Wilbraham), Western Mass Electric Impoundment (Ludlow/Wilbraham), Chicopee Falls Impoundment (Chicopee), and several unnamed impoundments ( confluence Connecticut River (Chicopee)

Browning Pond  (Oakham/Spencer) ( Sevenmile River (Spencer) ( East Brookfield River (East Brookfield) ( Quaboag Pond (East Brookfield /Brookfield) ( Quacumquasit Pond (Brookfield) ( Quaboag River (Brookfield) ( Chicopee River (Palmer), through the Red Bridge Impoundment (Wilbraham), Western Mass Electric Impoundment (Ludlow/Wilbraham), Chicopee Falls Impoundment (Chicopee), and several unnamed impoundments ( confluence Connecticut River (Chicopee)

Turkey Hill Pond (Rutland/Paxton) ( Turkey Hill Brook (Paxton), through Eames Pond (Paxton), Thompsons Pond ( Spencer) ( Sevenmile River (Spencer) ( East Brookfield River (East Brookfield) ( Quaboag Pond (East Brookfield /Brookfield) ( Quacumquasit Pond (Brookfield) ( Quaboag River (Brookfield) ( Chicopee River (Palmer), through the Red Bridge Impoundment (Wilbraham), Western Mass Electric Impoundment (Ludlow/Wilbraham), Chicopee Falls Impoundment (Chicopee), and several unnamed impoundments ( confluence Connecticut River (Chicopee)

Brooks Pond (Northbrookfield/Spencer) an impoundment of Fivemile River ( Lake Lashaway (North Brookfield) ( East Brookfield River ( Quaboag Pond (East Brookfield /Brookfield) ( Quacumquasit Pond (Brookfield) ( Quaboag River (Brookfield) ( Chicopee River (Palmer), through the Red Bridge Impoundment (Wilbraham), Western Mass Electric Impoundment (Ludlow/Wilbraham), Chicopee Falls Impoundment (Chicopee), and several unnamed impoundments ( confluence Connecticut River (Chicopee)

Fivemile Pond South (Springfield) is connected to Fivemile Pond* via a culvert.  Fivemile Pond is a “kettlehole lake”, a steep-sided hollow without surface drainage, therefore the spread via surface water downstream is unlikely. 

Myriophyllum spicatum  (Eurasian water milfoil)

Beaver Lake (Ware) an impoundment of Beaver Brook ( Penny Brook (Ware) ( Ware River (Ware), through Diamond International Impoundment (Palmer) ( Chicopee River (Palmer), through the Red Bridge Impoundment (Wilbraham), Western Mass Electric Impoundment (Ludlow/Wilbraham), Chicopee Falls Impoundment (Chicopee), and several unnamed impoundments ( confluence Connecticut River (Chicopee)

Forest Lake (Palmer) through an unnamed tributary and Bennett Street Pond (Palmer) ( Ware River (Palmer) through Diamond International Impoundment (Palmer) ( Chicopee River (Palmer), through the Red Bridge Impoundment (Wilbraham), Western Mass Electric Impoundment (Ludlow/Wilbraham), Chicopee Falls Impoundment (Chicopee), and several unnamed impoundments ( confluence Connecticut River (Chicopee)

Thompsons Pond (Spencer) ( Sevenmile River (Spencer) ( East Brookfield River (East Brookfield) ( Quaboag Pond (East Brookfield /Brookfield) ( Quacumquasit Pond (Brookfield) ( Quaboag River (Brookfield) ( Chicopee River (Palmer), through the Red Bridge Impoundment (Wilbraham), Western Mass Electric Impoundment (Ludlow/Wilbraham), Chicopee Falls Impoundment (Chicopee), and several unnamed impoundments ( confluence Connecticut River (Chicopee)

Lake Lorraine (Springfield) this lake is a “kettlehole lake”, a steep-sided hollow without surface drainage,  therefore the spread via surface water downstream is unlikely

* a milfoil species is present in this pond but is unconfirmed as being Myriophyllum heterophyllum

Two non-native wetland species, Lythrum salicaria (purple loosestrife) and Phragmites australis (reed grass) were identified in 23 (32%) lakes surveyed by DWM in 1998 (Appendix B, Table B9).  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.
FISH CONSUMPTION

In 1994 DPH issued a statewide “Interim Freshwater Fish Consumption Advisory” stating that “pregnant women should be advised of the possible health risk from eating fish from Massachusetts freshwater bodies in order to prevent exposure of developing fetuses to mercury” (MA DPH 1994).  This precautionary measure was aimed at pregnant women only; the general public was not considered to be at risk from fish consumption.  DPH’s interim 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 Chicopee River Basin can not be assessed as support.

Specific fish consumption advisories have also been issued by DPH because of health concerns associated with exposure to mercury in four lakes in the Chicopee River Basin: Quabbin Reservoir including Potapoag Pond Basin, Powder Mill Pond, Quacumquasit Pond (South Pond), and Quaboag Pond (MA DPH 1999).  Details on the advisories can be found in the Summary of Existing Conditions and Perceived Problems section of this report.  Waterbodies with DPH advisories were assessed as non-support for the Fish Consumption Use (Table 6).

[NOTE: The DPH 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.  DPH’s most current Fish Consumption Advisory list is available online at http://www.state.ma.us/dph/beha/fishlist.htm.]
Drinking Water Use – LAKES 

The Drinking Water Use has been used to indicate sources of public drinking water (identified with a * in Table 6). These waters are subject to stringent regulation in accordance with the Massachusetts Drinking Water Regulations.  The DWP has primacy for implementing the provisions of the federal Safe Drinking Water Act.  DWP has also initiated work on SWAP which requires that the state delineate protection areas for all public ground and surface water sources; inventory land uses in these areas that may present potential threats to drinking water quality; determine the susceptibility of water supplies to contamination from these sources; and publicize the results.  Except for suppliers with surface water sources for which a waiver from filtration has been granted (these systems also monitor surface water quality) public water suppliers monitor their finished water (tap water) for major categories of contaminants (e.g., bacteria, volatile and synthetic organic compounds, inorganic compounds, etc.) and report their data to DWP. 

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

PRIMARY AND SECONDARY CONTACT RECREATION AND AESTHETICS

No objectionable conditions were observed in 47 lakes in the Chicopee River Basin.  Due to the lack of in-lake water quality data, however, the Primary Contact Recreational Use was not assessed in these lakes. Noxious (overabundant) plant growth (including both native and non-native vegetation), objectionable turbidity, and/or flow alteration were identified in 37 lakes in the Chicopee River Basin (Appendix B, Table B9). The Primary Contact Recreational Use in portions or all of these lakes was considered impaired.  Depending upon the degree of impairment the Primary Contact Recreational Use was assessed as partial or non-support (Table 6).

The Secondary Contact Recreational and Aesthetics uses were assessed as support in 35 lakes (Table 6).  Thirty-six lakes (wholly or in-part) had a high degree/density of macrophyte cover (noxious plants).  In portions or all of these lakes, the Secondary Contact Recreational and Aesthetic uses were assessed as partial or non-support (Table 6).  

SUMMARY

Forty-eight of the 84 lakes included in this report were impaired for one or more uses.  Quabbin Reservoir (including its northeast basin, Pottapaug Pond Basin) accounts for approximately 82% of the lake acreage in the Chicopee River Basin.  This reservoir’s entire area (25,568 acres) is impaired for the Fish Consumption Use because of the DPH fish consumption advisory due to elevated levels of mercury.  Excluding Quabbin Reservoir, a total of 57% of the lake acreage in the Chicopee River Basin was impaired for one or more uses. Causes of impairment for these 5,495 acres (46 lakes) include non-native and noxious plants, turbidity, mercury, and flow alteration. 

With the exception of mercury, the causes of impairment may be indicative of enrichment (accelerating natural lake succession) as evidenced by the trophic status estimates.  Twenty-six of the 35 lakes (77%) where trophic status was estimated were eutrophic.  Site-specific sources of impairment to the lakes in the Chicopee River Basin are largely unknown.  However, nutrient enrichment from storm water runoff, failing/substandard sewage disposal systems, and/or drainage from agricultural lands are likely to have increased the macrophyte productivity resulting in impairments to the Aquatic Life, Recreational, and Aesthetics uses.

Table 6 presents the use assessments and causes of impairment for the lakes in the Chicopee River Basin. If a designated use (e.g., Aquatic Life - ALUS, Fish Consumption, Drinking Water, etc.) is not presented in the use assessment column, it was not assessed.  Eight of the 84 lakes in the DWM/EPA WBS database were not assessed during this assessment cycle (Table 7).  Three of these lakes are listed on the 1998 303(d) list of impaired waters.
Table 6. Chicopee River Basin lake assessments (Bold indicates 1998 303(d) listed lakes).

LAKE, LOCATION
WBID
SIZE

(Acres)
TROPHIC

STATE
USE ASSESSMENT
CAUSES

Adams Pond, Oakham
MA36001
30
D
1( Contact- P(30)

2( Contact- P(30)

Aesthetics- P(30)
Turbidity

Asnacomet Pond*, Hubbardston
MA36005
127
U
2( Contact-  S(127)

Aesthetics-  S(127)


Beaver Lake, Ware
MA36010
150
U
ALUS- P(150)

2( Contact- S(150)

Aesthetics- S(150)
Non-native plants

(Mh, Ms)

Bennett Street Pond, Palmer
MA36014
6
E
1( Contact-  N(6)

2( Contact-  N(6)

Aesthetics-  N(6)
Noxious plants

Bickford Pond*, Hubbardston/Princeton
MA36015
163
U
2( Contact-  S(163)

Aesthetics- S(163)


Brigham Pond*, Hubbardston
MA36020
45
U
2( Contact-  S(45)

Aesthetics- S(45)


Brookhaven Lake, 

West Brookfield
MA36021
34
E
1( Contact- P(34)

2( Contact- P(34)

Aesthetics- P(34)
Turbidity

Brooks Pond*, Petersham
MA36022
86
E
1( Contact- N(86)

2( Contact- N(86)

Aesthetics- N(86)
Noxious plants

Brooks Pond,

North Brookfield/New Braintree/Oakham/Spencer
MA36023
190
U
ALUS-  P(190)

2( Contact- S(165); U(25)

Aesthetics- S(165); U(25)
Non-native plants (Mh)

Browning Pond, Oakham/Spencer
MA36025
106
E
ALUS- P(106) 

1( Contact-  N(25); U(81)

2( Contact-  S(81); N(25)

Aesthetics- S(81); N(25)
Non-native plants (Mh)

Noxious plants



* Indicates Class A (water supply) waterbody; all others are Class B.

WBID – Waterbody Identification Code

Trophic State:  D = dystrophic, E = eutrophic, H = hypereutrophic, M = mesotrophic, O = oligotrophic, U = undetermined. 

Non-native Aquatic Plants:  Cc = Cabomba caroliniana,  Mh = Myriophyllum heterophyllum, Ms = Myriophyllum spicatum

Use Assessment: Uses (Aquatic Life - ALUS, Fish Consumption, Primary Contact Recreational - 1( Contact, Secondary Contact Recreational - 2( Contact, Aesthetics), Status (S = support, T = threatened, P = partial support, N = non-support, U = undetermined/not assessed)

Table 6. Cont. Chicopee River Basin lake assessments (Bold indicates 1998 303(d) listed lakes).
LAKE, LOCATION
WBID
SIZE

(Acres)
TROPHIC

STATE
USE ASSESSMENT
CAUSES

Carter Pond*, Petersham
MA36029
44
U
1( Contact- N(22); U(22)

2( Contact- S(22); N(22)

Aesthetics- S(22); N(22)
Noxious plants

Chicopee Brook Pond, Monson
MA36031
9
E
1( Contact-N(7); U(2)

2( Contact- S(2); N(7)

Aesthetics- S(2); N(7)
Noxious plants

Chicopee Reservoir, Chicopee
MA36033
22
U
2( Contact-  S(22)

Aesthetics- S(22)


Cloverdale Street Pond, Rutland
MA36036
19
E
1( Contact-  N(19)  

2( Contact-  N(19)  

Aesthetics- N(19)  
Noxious plants

Conant Brook Reservoir, Monson
MA36038
4
U
2( Contact-  S(4)

Aesthetics- S(4)


Connor Pond*, Petersham
MA36039
22
U
2( Contact-  S(22)

Aesthetics- S(22)


Crystal Lake, Palmer
MA36043
16
U
2( Contact-  S(16)

Aesthetics- S(16)


Cunningham Pond*, Hubbardston
MA36044
27
E
1( Contact-  N(27)  

2( Contact-  N(27)  

Aesthetics- N(27)
Noxious plants

Cusky Pond, New Braintree
MA36045
33
E
1( Contact-  N(33)  

2( Contact-  N(33)  

Aesthetics- N(33)
Noxious plants

Dean Pond, Oakham
MA36050
64
E
1( Contact-  P(64)  

2( Contact-  P(64)  

Aesthetics- P(64)
Noxious plants

Turbidity

Dean Pond, Monson/Brimfield
MA36049
12
U
2( Contact-  S(12)

Aesthetics- S(12)


Demond Pond*, Rutland
MA36051
120
M
2( Contact-  S(120)

Aesthetics- S(120)


Dimmock Pond, Springfield
MA36053
9.5
E
2( Contact-  S(9.5)

Aesthetics- S(9.5)


Doane Pond*, 

North Brookfield
MA36054
28
H
1( Contact-  N(17); U(11)

2( Contact-  S(11); N(17)

Aesthetics- S(11); N(17)
Noxious plants

Edson Pond*, Rutland
MA36180
36
E
1( Contact-  P(7); N(29)

2( Contact-  P(7); N(29)

Aesthetics- P(7); N(29)
Noxious plants

Turbidity

Fivemile Pond, Springfield
MA36061
35.3
U
2( Contact-  S(35.3)

Aesthetics- S(35.3)


Fivemile Pond South, Springfield
MA36182
4
E
1( Contact-  N(4)

2( Contact-  N(4)

Aesthetics- N(4)
Noxious plants

Forest Lake, Palmer
MA36063
45
U
ALUS- P(45)

1( Contact-  N(11); U(34)

2( Contact-  S(34); N(11)

Aesthetics- S(34); N(11)
Non-native plants 

(Ms)

Noxious plants



Gaston Pond*, Barre
MA36065
15
U
1( Contact-  N(3); U(12)

2( Contact-  S(12); N(3)

Aesthetics- S(12); N(3)
Noxious plants

Hardwick Pond, Hardwick
MA36066
66
U
ALUS- P(66)

1( Contact-  P(66)

2( Contact-  P(66)

Aesthetics- P(66)
Non-native plants 

(Cc, Mh)

Turbidity

* Indicates Class A (water supply) waterbody; all others are Class B.

WBID – Waterbody Identification Code

Trophic State:  D = dystrophic, E = eutrophic, H = hypereutrophic, M = mesotrophic, O = oligotrophic, U = undetermined. 

Non-native Aquatic Plants:  Cc = Cabomba caroliniana,  Mh = Myriophyllum heterophyllum, Ms = Myriophyllum spicatum

Use Assessment: Uses (Aquatic Life - ALUS, Fish Consumption, Primary Contact Recreational - 1( Contact, Secondary Contact Recreational - 2( Contact, Aesthetics), Status (S = support, T = threatened, P = partial support, N = non-support, U = undetermined/not assessed)

Table 6. Cont. Chicopee River Basin lake assessments (Bold indicates 1998 303(d) listed lakes).
LAKE, LOCATION
WBID
SIZE

(Acres)
TROPHIC

STATE
USE ASSESSMENT
CAUSES

Harris Pond, Ludlow
MA36067
12
E
1( Contact-  N(7); U(5)

2( Contact-  S(5); N(7)

Aesthetics- S(5); N(7)
Noxious plants

Haviland Pond, Ludlow
MA36069
25
U
2( Contact-  S(25)

Aesthetics- S(25)


Horse Pond*, 

North Brookfield
MA36072
63
E
2( Contact-  S(63)

Aesthetics- S(63)


Knights Pond*, Belchertown
MA36077
36
U
2( Contact-  S(36)

Aesthetics- S(36)


Lake Lashaway, 

North Brookfield/East Brookfield
MA36079
270
E
ALUS- P(270)

2( Contact-  S(270)

Aesthetics- S(270)
Non-native plants 

(Cc)

Lake Lorraine, Springfield
MA36084
28.5
U
ALUS- P(28.5)

2( Contact-  S(28.5)

Aesthetics- S(28.5)
Non-native plants

(Ms)

Lake Whittemore, Spencer
MA36165
52
E
1( Contact-  P(52)

2( Contact-  P(52)

Aesthetics- P(52)
Turbidity

Long Pond*, Rutland
MA36082
168
H
ALUS- P(168)

1( Contact-  P(84); N(84)

2( Contact-  P(84); N(84)

Aesthetics- P(84); N(84)
Non-native plants 

(Mh)

Noxious plants

Turbidity

Long Pond, Springfield
MA36083
18
E
1( Contact-  N(18)

2( Contact-  N(18)

Aesthetics- N(18)
Noxious plants

Lovewell Pond*, Hubbardston
MA36085
82
U
1( Contact-  N(9); U(73)

2( Contact-  S(73); N(9)

Aesthetics- S(73); N(9)
Noxious plants

Mare Meadow Reservoir*, Westminister/Hubbardston
MA36090
240
U
2( Contact-  S(240)

Aesthetics- S(240)


Mare Meadow Reservoir North*, Westminster
MA36178
38
U
2( Contact-  S(38)

Aesthetics- S(38)


Minechoag Pond, Ludlow
MA36093
21
E
1( Contact-  N(10); U(11)

2( Contact-  S(11); N(10)

Aesthetics- S(11); N(10)
Noxious plants

Mona Lake, Springfield
MA36094
11
E
1( Contact-  N(7); U(4)

2( Contact-  S(4); N(7)

Aesthetics- S(4); N(7)
Noxious plants

Moose Hill Reservoir, Spencer/Leicester
MA36179
51
D
1( Contact-  P(51)

2( Contact-  P(51)

Aesthetics- P(51)
Turbidity

Moosehorn Pond*, Hubbardston
MA36097
67
E
ALUS-  P(67)

2( Contact-  S(67)

Aesthetics- S(67)
Non-native plants (Mh)

Moulton Pond*, Rutland
MA36098
65
E
1( Contact-  N(30); U(35)

2( Contact-  S(35); N(30)

Aesthetics- S(35); N(30)
Noxious plants

Muddy Pond*, Oakham/Rutland
MA36102
23
U
1( Contact-  P(8); N(15)

2( Contact-  P(8); N(15)

Aesthetics- P(8); N(15)
Noxious plants 

Turbidity

Nine Mile Pond, Wilbraham
MA36107
30
U
2( Contact-  S(30)

Aesthetics- S(30)


* Indicates Class A (water supply) waterbody; all others are Class B.

WBID – Waterbody Identification Code

Trophic State:  D = dystrophic, E = eutrophic, H = hypereutrophic, M = mesotrophic, O = oligotrophic, U = undetermined. 

Non-native Aquatic Plants:  Cc = Cabomba caroliniana,  Mh = Myriophyllum heterophyllum, Ms = Myriophyllum spicatum

Use Assessment: Uses (Aquatic Life - ALUS, Fish Consumption, Primary Contact Recreational - 1( Contact, Secondary Contact Recreational - 2( Contact, Aesthetics), Status (S = support, T = threatened, P = partial support, N = non-support, U = undetermined/not assessed)

Table 6. Cont. Chicopee River Basin lake assessments (Bold indicates 1998 303(d) listed lakes).
LAKE, LOCATION
WBID
SIZE

(Acres)
TROPHIC

STATE
USE ASSESSMENT
CAUSES

Old Reservoir, Barre
MA36114
37
U


ALUS- N(10); U(27)

1( Contact-  P(27); N(10)

2( Contact-  P(27); N(10)

Aesthetics- P(27); N(10)
Flow alteration Turbidity



Palmer Reservoir*, Palmer
MA36115
8
U
2( Contact-  S(8)

Aesthetics- S(8)


Paradise Lake, Monson
MA36116
17
U
2( Contact-  S(17)

Aesthetics- S(17)


Pattaquattic Pond, Palmer
MA36117
18
U
2( Contact-  S(18)

Aesthetics- S(18)


Peppers Mill Pond, Ware
MA36121
11
U
1( Contact-  N(6); U(5)

2( Contact-  S(5); N(6)

Aesthetics- S(5); N(6)
Noxious plants

Perry Hill Pond, Hubbardston
MA36122
23
U
2( Contact-  S(23)

Aesthetics- S(23)


Pottapaug Pond Basin*, (northeast basin Quabbin Reservoir) Petersham/Hardwick
MA36125
568
U
Fish consumption- N(568)

2( Contact-  S(40); U(528)

Aesthetics- S(40); U(528)
Metals (Hg)

Powder Mill Pond, Barre
MA36126
18
U
Fish consumption- N(18)

2( Contact-  S(18)

Aesthetics- S(18)
Metals (Hg)

Quabbin Reservoir*, New Salem Shutesbury/Pelham/Hardwick/

Ware /Petersham/Belchertown
MA36129
25000
O
Fish consumption- N(25,000)

2( Contact-  S(25,000)

Aesthetics- S(25,000)
Metals (Hg)



Quaboag Pond,

Brookfield/East Brookfield
MA36130
537
H
ALUS- P(537)

Fish consumption- N(537)
Non-native plants 

(Cc, Mh, Ms)

Metals (Hg)

Quacumquasit Pond

(South Pond),  Brookfield/East Brookfield/ Sturbridge
MA36131
218
U
ALUS- P(218)

Fish consumption- N(218)

2( Contact-  S(218)

Aesthetics- S(218)
Non-native plants

(Cc, Ms, Mh)

Metals (Hg)



Queen Lake*, Phillipston
MA36132
134
U
2( Contact-  S(134)

Aesthetics- S(134)


Red Bridge Impoundment, Ludlow/Wilbraham
MA36171
83
U
2( Contact-  S(83)

Aesthetics- S(83)


Shaw Pond*, Leicester
MA36138
64
M
2( Contact-  S(64)

Aesthetics- S(64)


South Barre Reservoir, Barre
MA36141
21
U
1( Contact-  P(21) 

2( Contact-  P(21)

Aesthetics- P(21)  
Turbidity

Spectacle Pond, Wilbraham
MA36142
16
U
1( Contact-  N(5); U(11)

2( Contact-  S(11); N(5)

Aesthetics- S(11); N(5)
Noxious plants

Springfield Reservoir*, Ludlow
MA36145
393
U
2( Contact-  S(393)

Aesthetics- S(393)


Stone Bridge Pond*, Templeton
MA36148
32
E
1( Contact-  P(4); N(28)

2( Contact-  P(4); N(28)

Aesthetics- P(4); N(28)
Noxious plants

Turbidity

Sugden Reservoir, Spencer
MA36150
83
U
1( Contact-  P(83)

2( Contact-  P(83)

Aesthetics- P(83)
Turbidity

Thayer Pond*, Rutland
MA36181
46
E
1( Contact-  N(46)

2( Contact-  N(46)

Aesthetics- N(46)
Noxious plants

* Indicates Class A (water supply) waterbody; all others are Class B.

WBID – Waterbody Identification Code

Trophic State:  D = dystrophic, E = eutrophic, H = hypereutrophic, M = mesotrophic, O = oligotrophic, U = undetermined. 

Non-native Aquatic Plants:  Cc = Cabomba caroliniana,  Mh = Myriophyllum heterophyllum, Ms = Myriophyllum spicatum

Use Assessment: Uses (Aquatic Life - ALUS, Fish Consumption, Primary Contact Recreational - 1( Contact, Secondary Contact Recreational - 2( Contact, Aesthetics), Status (S = support, T = threatened, P = partial support, N = non-support, U = undetermined/not assessed)

Table 6. Cont. Chicopee River Basin lake assessments (Bold indicates 1998 303(d) listed lakes).
LAKE, LOCATION
WBID
SIZE

(Acres)
TROPHIC

STATE
USE ASSESSMENT
CAUSES

Thompson Lake, Palmer
MA36154
32
U
2( Contact-  S(32)

Aesthetics- S(32)


Thompsons Pond, Spencer
MA36155
117
U
ALUS- P(117)

1( Contact-  P(82); N(35)

2( Contact-  P(82); N(35)

Aesthetics- P(82); N(35)
Non-native plants

(Ms)

Noxious plants

Turbidity 

Town Barn Beaver Pond, Petersham
MA36156
6
E
1( Contact-  N(6)

2( Contact-  N(6)

Aesthetics- N(6)
Noxious plants

Turkey Hill Pond, Rutland/Paxton
MA36157
90
U
ALUS- P(90)
Non-native plants (Mh)

Waite Pond*, Hubbardston
MA36161
34
U
2( Contact-  S(34)

Aesthetics- S(34)


Wickaboag Pond, 

West Brookfield
MA36166
320
E
2( Contact-  S(320)

Aesthetics- S(320)


Williamsville Pond*, Hubbardston
MA36167
57
E
1( Contact-  N(20); U(37)

2( Contact-  N(20); U(37)

Aesthetics- N(20); U(37)
Noxious plants

* Indicates Class A (water supply) waterbody; all others are Class B.

WBID – Waterbody Identification Code

Trophic State:  D = dystrophic, E = eutrophic, H = hypereutrophic, M = mesotrophic, O = oligotrophic, U = undetermined. 

Non-native Aquatic Plants:  Cc = Cabomba caroliniana,  Mh = Myriophyllum heterophyllum, Ms = Myriophyllum spicatum

Use Assessment: Uses (Aquatic Life - ALUS, Fish Consumption, Primary Contact Recreational - 1( Contact, Secondary Contact Recreational - 2( Contact, Aesthetics), Status (S = support, T = threatened, P = partial support, N = non-support, U = undetermined/not assessed)  

Table 7.  Chicopee River Basin lakes in the DWM/EPA Waterbody System database but not assessed during the 1998 assessment cycle (Bold indicates 1998 303(d) listed lakes).

LAKE, LOCATION
WBID
SIZE (Acres)
TROPHIC STATE

Alden Pond, Ludlow
MA36003
3.7
E

Bemis Pond, Chicopee
MA36011
15
U

Bemis Road Pond, Hubbardston
MA36012
14
U

Comins Pond, Warren
MA36037
23
U

Cranberry Meadow Pond, Spencer/Charlton
MA36040
63
U

Eames Pond, Paxton
MA36056
74
U

Howe Pond, Spencer
MA36073
11
U

Murphy Pond, Ludlow
MA36103
8
U

All lakes in this table are Class B.   WBID – Waterbody Identification Code  Trophic State: E = eutrophic, U = undetermined. 
RECOMMENDATIONS – LAKES

· Coordinate with DEM or other groups conducting lake surveys to generate quality assured lakes data and conduct more intensive lake surveys to better determine the lake trophic and use support status and identify causes and sources of impairment.  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 the DEP Drinking Water Program SWAP evaluations when they are completed to develop and implement recommendations for the protection of Class A lakes in the Chicopee River Basin including Asnacomet, Bickford, Brigham, Brooks, Carter, Connor, Cunningham, Desmond, Doane, Edson, Gaston, Horse, Knights, Long, Lovewell, Moosehorn, Moulton, Muddy, Shaw, Stone Bridge, Thayer, Waite, and Williamsville ponds, Mare Meadow, Palmer, Quabbin (and Pottapoag Pond Basin), and Springfield reservoirs, and Queen Lake. 

RECOMMENDATIONS – LAKES  (Continued)
· For non-native aquatic or wetland plant species that are isolated to one or a few location(s), quick action is advisable to manage these populations 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 (Table 5), 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) should be undertaken to control populations at these sites before they spread further.  These treatments may be in the form of carefully hand-pulling individual plants in small areas.  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 cautions will minimize the spreading of the populations. should be consulted prior to the development of any lake management plan to control non-native aquatic or wetland plant species.

· As with the isolated cases, a program to manage the more extensive plant infestations should include additional monitoring efforts to determine the extent of the problem. 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 (e.g., 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 these plants to reproduce and spread vegetatively (from cuttings).   

· Another important component of a management plan is prevention of further spreading of these plants.  Once the extent of the problem is determined and control practices are exercised, vigilant monitoring needs to be practiced to guard against infestations occurring in unaffected areas and to ensure that managed areas stay in check.  A key portion of the prevention program should be posting of boat access points with signs to educate and alert lake-users to the problem and responsibility of spreading these species.

· Investigate the downstream spread of non-native aquatic plant species in the following lakes:

Cabomba caroliniana (Fanwort):

Chicopee Falls Impoundment (Chicopee); Diamond International Impoundment (Palmer); Red Bridge Impoundment (Wilbraham); Snow Pond (Ware); Western Mass Electric Impoundment (Ludlow/Wilbraham)

Myriophyllum heterophyllum (Variable water milfoil):
Barre Falls Reservoir (Barre); Brigham Pond, (Hubbardston); Chicopee Falls Impoundment (Chicopee); Diamond International Impoundment (Palmer); Eames Pond (Paxton); Fivemile Pond (Springfield); Lake Lashaway (North Brookfield); Powder Mill Pond (Barre); Red Bridge Impoundment (Wilbraham); Snow Pond (Ware); South Barre Reservoir (Barre); Thompsons Pond (Spencer); Ware Impoundment (Ware); Western Mass Electric Impoundment (Ludlow/Wilbraham)
Myriophyllum spicatum (Eurasian water milfoil)

Bennett Street Pond (Palmer); Chicopee Falls Impoundment (Chicopee); Diamond International Impoundment (Palmer); Red Bridge Impoundment (Wilbraham); Western Mass Electric Impoundment (Ludlow/Wilbraham)

�





Figure 7.  River Segment Locations in the Chicopee River Basin. 





Figure 8.  Swift River Subbasin.
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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 9. Ware River Subbasin.
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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 10.  Quaboag River Subbasin.
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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 11.  Chicopee River Subbasin.
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Figure 12.  Location of lakes assessed in the Chicopee River Basin, identified by WBID code.
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