BLACKSTONE RIVER BASIN – RIVER SEGMENT ASSESSMENTS

Fifty-six percent of the 204 river miles in the Blackstone River Basin are included in this report (Figure 5).

The following segments in the Blackstone River Basin are included in this report:

KETTLE BROOK (SEGMENT MA51-19)
29

KETTLE BROOK (SEGMENT MA51-01)
32

DARK BROOK (SEGMENT MA51-16)
37

MIDDLE RIVER (SEGMENT MA51- 02)
39

TATNUCK BROOK (SEGMENT MA51-15)
42

BEAVER BROOK (SEGMENT MA51-07)
45

UNNAMED TRIBUTARY (SEGMENT MA51-08)
49

BLACKSTONE RIVER (SEGMENT MA51-03)
53

POOR FARM BROOK (SEGMENT MA51-17)
60

QUINSIGAMOND RIVER (SEGMENT MA51-09)
62

BLACKSTONE RIVER (SEGMENT MA51-04)
65

BLACKSTONE RIVER (SEGMENT MA51-05)
72

MUMFORD RIVER (SEGMENT MA51-13)
77

MUMFORD RIVER (SEGMENT MA51-14)
81

WEST RIVER (SEGMENT MA51-11)
84

WEST RIVER (SEGMENT MA51-12)
86

BLACKSTONE RIVER (SEGMENT MA51-06)
90

MILL RIVER (SEGMENT MA51-10)
93
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PETERS RIVER (SEGMENT MA51-18)
97

kettle brook (Segment MA51-19)

Location: Headwaters outlet of Kettle Brook Reservoir #4, Paxton to the outlet of Kettle Brook Reservoir #1, Auburn.
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Segment Length: 3.5 miles.  

Classification: Class A.

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

Forest 
72%

Residential
9%

Agriculture
7%

The use assessments of Kettle Brook Reservoirs #1 through #4 are provided in the Lakes Assessment section of this report (Tables 5 and 6).

In June 1973, DFWELE (Project No. F-36-R-6) conducted a fish population survey in upper Kettle Brook.  Five species of fish including, in order of dominance, fallfish, pumpkinseed, and four individuals each of chain pickerel, white sucker, and golden shiner were collected (DFWELE undated).

water withdrawal Summary (Appendix D, Table D2):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Worcester DPW**
2348000

21234805
Kettle Brook Reservoirs #1-4
14.22*
15.33 MGD** 

* Indicates system-wide withdrawal within the Blackstone River Basin

**Worcester Department of Public Works (DPW) is registered (21234805) to withdraw a total of 14.22 MGD from seven surface water sources in the Blackstone River Basin (Holden Reservoirs #1 and 2; Lynde Brook Reservoir, and Kettle Brook Reservoirs #1-4).  Worcester DPW is also registered (21134801) to withdraw a total of 9.85 MGD from four surface water sources (Quinapoxet, Kendall, and Pine Hill reservoirs and Asnebumskit Pond) in the Nashua River Basin, for a total system-wide registered withdrawal (both basins) of 24.07 MGD.  Water from all sources (both Blackstone and Nashua river basins) is pumped to Holden Reservoir #1 where it is treated and distributed by Worcester’s system.  The interbasin transfer of water from the Nashua to the Blackstone River Basin is grandfathered since it existed prior to implementation of the Interbasin Transfer Act (IBT) (LeVangie 2000).  Worcester DPW has applied for WMA permits in both the Blackstone and Nashua river basins. Their Blackstone River Basin permit request was denied (due to exceedance of the firm safe yield) and Worcester DPW has since appealed the denial which has yet to be settled.  A decision has not yet been made on the Nashua River Basin permit application. Although not over their total system-wide (both basins) registered withdrawal (24.07 MGD), Worcester DPW has reported exceedances of their registration threshold volume from the Blackstone River Basin in 1998 and from the Nashua River Basin in 1999.  In 1998, the Worcester DPW withdrew 15.33 MGD from their Blackstone River Basin sources but only 7.5 MGD from their Nashua River Basin sources for a total withdrawal of 22.85 MGD. In 1999 however, they reported a withdrawal of 13.33 MGD from their Blackstone River Basin sources and 10.75 MGD from their Nashua River Basin sources for a total withdrawal of 24.08 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  

In July 1998 DWM conducted a RBP III benthic macroinvertebrate survey of Kettle Brook, downstream from Earle St., Leicester KB10 (Appendix C).  This station was the regional reference station and exhibited rich species diversity with a well-balanced community.  Instream vegetation was minimal and consisted of isolated areas of filamentous algae (Appendix C, Table A7).

Chemistry – water

DWM physico-chemical water quality sampling (Station KB10) was conducted in July 1998 downstream from Earle St., Leicester (co-located with the DWM benthic macroinvertebrate sampling location) (Appendix B, Tables B5 and B6). The Hydrolab( and nutrient data did not indicate any water quality problems. 

The benthic macroinvertebrate data indicated excellent water and habitat quality and therefore the Aquatic Life Use is assessed as support.

Primary Contact and Secondary Contact RECREATION

DWM fecal coliform sampling (Station KB10) was conducted in July 1998 downstream from Earle St., Leicester (co-located with the DWM benthic macroinvertebrate sampling location) (Appendix B, Table B7). The fecal coliform bacteria count was <20 cfu/100mLs. 

Too little fecal coliform bacteria data were available to assess either the Primary or Secondary Contact Recreational uses.  It should be noted however, that the Worcester DPW, in protection of this drinking water supply, prohibits stream and shoreline activities in this area  (Lemerise 30 April 2001)

Aesthetics

DWM conducted a habitat assessment (1998) on this segment of Kettle Brook as part of the benthic macroinvertebrate survey (Appendix C).  Suspended solids and turbidity data were very low and no objectionable conditions were noted. 

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

Kettle Brook (MA51-19) 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]



NOT ASSESSED





Secondary  Contact
[image: image5.png]



NOT ASSESSED





Aesthetics

[image: image6.wmf]
SUPPORT





RECOMMENDATIONS Kettle Brook (MA51-19)

· Evaluate reservoir operations (Kettle Brook reservoirs  - Worcester DPW WMA registration # 21234805) to maintain minimum and, to the extent possible, natural flow regimes in Kettle Brook.  Determine potential impacts of withdrawals on streamflow/habitat.

· Until the WMA appeal process has been resolved for Worcester DPW’s Blackstone River Basin permit request, continue to monitor their withdrawal volumes. 

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

kettle brook (Segment MA51-01)
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Location: Outlet Waite Pond, Leicester through Leesville Pond Auburn/Worcester to inlet Curtis Pond, Worcester.

Segment Length: 8.0 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
54%

Residential
19%

Agriculture
7%

The use assessments of Howe Reservoir (east basin), Hayes Pond, and Leesville Pond are provided in the Lakes Assessment section of this report (Tables 5 and 6).

In July 1973, DFWELE (Project No. F-36-R-6) conducted a fish population survey in lower Kettle Brook.  Four species of fish including, in order of dominance, white sucker, two individuals each of pumpkinseed and largemouth bass, and an individual yellow perch were collected (DFWELE undated).

water withdrawal Summary (Appendix D, Table D2):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Auburn Water Department
2017000
9P21201701
21201702
2017000-02G

2017000-04G

2017000-07G

2017000-05G

2017000-03G

2017000-01G

2017000-06G

2017000-08G
1.75 MGD
1.196 MGD

Leicester Water Supply District
2151000

21215101
2151000-01G

2151000-04G

2151000-03G

2151000-02G
0.19 MGD
0.18 MGD

Worcester DPW** 
2348000

21234805
Lynde Brook Reservoir
14.22 MGD*
15.33**

* Indicates system-wide withdrawal within the Blackstone River Basin

**Worcester Department of Public Works (DPW) is registered (21234805) to withdraw a total of 14.22 MGD from seven surface water sources in the Blackstone River Basin (Holden Reservoirs #1 and 2; Lynde Brook Reservoir, and Kettle Brook Reservoirs #1-4).  Worcester DPW is also registered (21134801) to withdraw a total of 9.85 MGD from four surface water sources (Quinapoxet, Kendall, and Pine Hill reservoirs and Asnebumskit Pond) in the Nashua River Basin, for a total system-wide registered withdrawal (both basins) of 24.07 MGD.  Water from all sources (both Blackstone and Nashua river basins) is pumped to Holden Reservoir #1 where it is treated and distributed by Worcester’s system.  The interbasin transfer of water from the Nashua to the Blackstone River Basin is grandfathered since it existed prior to implementation of the Interbasin Transfer Act (IBT) (LeVangie 2000).  Worcester DPW has applied for WMA permits in both the Blackstone and Nashua river basins. The city’s Blackstone River Basin permit request was denied (due to exceedance of the firm safe yield) and, Worcester DPW has since appealed the denial which has yet to be settled.  A decision has not yet been made on the Nashua River Basin permit application. Although not over their total system-wide (both basins) registered withdrawal (24.07 MGD), Worcester DPW has reported exceedances of their registration threshold volume from the Blackstone River Basin in 1998 and from the Nashua River Basin in 1999.  In 1998, the Worcester DPW withdrew 15.33 MGD from their Blackstone River Basin sources but only 7.5 MGD from their Nashua River Basin sources for a total withdrawal of 22.85 MGD. In 1999 however, they reported a withdrawal of 13.33 MGD from their Blackstone River Basin sources and 10.75 MGD from their Nashua River Basin sources for a total withdrawal of 24.08 MGD.

NPDES wastewater discharge Summary:

Nazareth Home For Boys (MA0025585) connected to Leicester POTW (a discharge in the French River Basin) at least one year ago.

Worcester Spinning and Finishing (MA0004171) has been closed.

Storm Water Permits:

MAS010002 issued to the City of Worcester DPW in September 1998 and gives authorization to discharge from all new or existing storm sewers into Leesville Pond and Kettle Brook. The permit requires a storm water management plan.  Worcester is rotating their investigatory sampling and inspection efforts through the five sub-basins beginning with Lake Quinsigamond in 1999, Indian Lake/Mill Brook subbasin in 2000, Kettle/Tatnuck Brook subbasin in 2001, Beaver Brook subbasin in 2002, and the Blackstone/Middle River subbasin in 2003.  Additionally, DPW responds to complaints and/or known hotspots as needed (CDM 1999).

General storm water permits have been issued to Creative Packaging, G.F. Wright Steel and Wire (direct discharges to Kettle Brook) as well as BFI Waste Systems, BFI Transcyclery, Kennedy Die Castings, and Champagne Auto Parts (discharges in the subwatershed) (Scarlet 2001).

Use Assessment 
Aquatic Life

Habitat and Flow

During the July DWM benthic macroinvertebrate survey, in the upstream portion of this segment (station KB09), habitat quality was limited as a result of low flow when compared to conditions observed in this portion of the brook in June (DWM field reconnaissance).  Even lower flow conditions were observed in this portion of Kettle Brook at the time of DWM’s fish population sampling in August 1998 (Appendix C). It should also be noted that the entire reach of Kettle Brook between Kettle Brook Reservoir No. 1 and Waite Pond (upstream of this segment) was dry during the survey. 

Biology  

In July 1998, DWM conducted two RBP III benthic macroinvertebrate surveys.  Station KB09 was located downstream from Auburn St., Leicester at the upstream end of this segment of Kettle Brook.  The RBP III analysis for this station indicated 67% comparability (slight impairment) to the regional reference station (KB10) (Appendix C).  Fish population sampling at KB09 was conducted in August 1998.  The survey yielded only four taxa, in order of dominance, white sucker (Catostomus commersoni), golden shiner (Notemigonus crysoleucas), bluegill (Lepomis macrochirus) and pumpkinseed (L. gibbosus).  Low flow conditions, either naturally occurring or the result of upstream water use (e.g. reservoir operations, water withdrawals, etc.) may effect the biological communities in this reach of Kettle Brook (Appendix C).

Station KB02 was located downstream from Oxford St. below the outlet of Leesville Pond, Worcester near the end of this segment. The RBP III analysis for this station also indicated 67% comparability (slight impairment) to the regional reference station. The Aquatic Life Use for Leesville Pond (a hypereutrophic waterbody on the 1998 303(d) list because of nutrients and organic enrichment), is also impaired (see Lake Assessment section, Tables 5 and 6).  Periphyton samples collected by DWM at KB02 had fairly low densities and were dominated by the filamentous green alga Stigeoclonium tenue. The presence of this filamentous alga is also indicative of organic enrichment (Appendix C). 

Chemistry – water

DWM physico-chemical water quality sampling was conducted at two stations on this segment of Kettle Brook. Station KB09 (downstream from Auburn St., Leicester) was sampled in July 1998 and station KB02 (upstream from Oxford Street, Worcester) was sampled in June, July and August 1998.  These stations were co-located with the DWM benthic macroinvertebrate sampling locations (Appendix B, Tables B5 and B6). The limited data did not indicate any obvious water quality problems although hardness, alkalinity, chlorides, and turbidity were all higher at the downstream station.

Although the limited physico-chemical data indicated no obvious signs of water quality degradation, the biological communities (benthic macroinvertebrate, fish and periphyton) were slightly impaired and therefore the Aquatic Life Use is assessed as partial support.  This impairment is likely the result of low flow conditions although downstream from the confluence with Dark Brook organic enrichment is also considered a cause of impairment.

Primary Contact and Secondary Contact RECREATION

DWM fecal coliform bacteria sampling was conducted at two stations on this segment of Kettle Brook (Appendix B, Figure B1).  KB09 (downstream from Auburn St., Leicester) was sampled in July 1998 and KB02 (upstream from Oxford Street, Worcester) was sampled in June, July and August 1998.  At the upstream station the fecal coliform bacteria count was 380 cfu/100mLs while at the downstream station (KB02) samples were as high as 880 cfu/100mLs (Appendix B, Table B7).  Two of the samples were above 400 cfu/100mLs during dry weather sampling conditions (Appendix B, Results - Survey Conditions). 

Although two of the fecal coliform bacteria counts exceeded the guidance used to support the Primary Contact Recreational Use (>400 cfu/100mLs), the dataset was too limited to assess either of the recreational uses.  The recreational uses are on “Alert Status” because of elevated levels of fecal coliform bacteria during dry weather conditions.  

Aesthetics

DWM conducted a habitat assessment (1998) on this segment of Kettle Brook at two stations (KB09 and KB02) as part of the benthic macroinvertebrate survey (Appendix C).  Deposits of trash and debris were observed throughout both sampling reaches. 

Based on the trash and debris in this segment of Kettle Brook, the Aesthetics Use is assessed as partial support.

Kettle Brook (MA51-01) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image7.png]



PARTIAL SUPPORT
Unknown, Flow alteration, organic enrichment

Unknown, hydromodification, urban runoff


Fish  Consumption
[image: image8.png]



NOT ASSESSED





Primary  Contact*
[image: image9.png]



NOT ASSESSED





Secondary  Contact*
[image: image10.png]



NOT ASSESSED





Aesthetics

[image: image11.wmf]
PARTIAL SUPPORT
Trash/debris

Urban runoff


* “Alert Status” issues identified.

RECOMMENDATIONS Kettle Brook (MA51-01)

· Conduct a stream cleanup near DWM’s sampling station KB09 to remove broken glass, bricks, scrap metal, and other forms of urban debris.  Actions should be taken to prevent further dumping of trash and debris at this site.  

· Evaluate compliance of all water withdrawers with their WMA registration and/or permit limits.  Determine potential impacts of withdrawals on streamflow/habitat. 

· Until the WMA appeal process has been resolved for Worcester DPW’s Blackstone River Basin permit request, continue to monitor their withdrawal volumes.  

· Evaluate the flow regulation practices in the Kettle Brook Reservoir system to determine if the low flow conditions are naturally occurring or anthropogenic. Collect additional data to determine the frequency, duration, and spatial extent of the low flow conditions.  Optimize withdrawal practices to maintain minimum flow and to the extent possible natural flow regimes in Kettle Brook. 

· A draft phosphorus TMDL is being developed for Leesville Pond.  Implement corrective actions identified in the final TMDL to reduce nutrient inputs to the pond and Kettle Brook. 

· Continue to monitor fecal coliform bacteria levels to evaluate the effectiveness of the City of Worcester’s Storm Water Management Program, Illicit Connections Program repair projects. Review the City of Worcester’s investigatory sampling and inspection data (fecal coliform bacteria) collected in this subwatershed as required in their storm water permit (MAS010002).

Dark brook (Segment MA51-16)

Location: Outlet Eddy Pond, Auburn to confluence with Kettle Brook, Auburn.
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Segment Length: 2.5 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
49%

Residential
20%

Agriculture
10%

The use assessments of Eddy and Auburn ponds are provided in the Lakes Assessment section of this report (Tables 5 and 6).

WMA water withdrawal and NPDES wastewater discharge Summary:

There are no known WMA regulated water withdrawals or surface water discharges to Dark Brook. 

Use Assessment 
Aquatic Life

Biology  

In July 1998, DWM conducted a RBP III benthic macroinvertebrate survey at one station on Dark Brook, downstream from Route 12, Auburn (station RB01) (Appendix C).  The benthic community at station RB01 was 43% comparable to the regional reference station (KB10) indicating moderate impairment.  Instream algae and aquatic vegetation were virtually absent in this sampling reach on Dark Brook (Appendix C, Table A7). 

Fish population sampling conducted by DWM in August 1998 on Dark Brook (co-located at the benthic macroinvertebrate sampling location) yielded seven species of fish (Appendix C).  The community was comprised, in order of dominance, of white sucker (Catostomus commersoni), tesselated darter  (Etheostoma olmstedi), pumpkinseed (L. gibbosus), yellow bullhead (Ameiurus natalis), bluegill (L. macrochirus), largemouth bass (Micropterus salmoides) and chain pickerel (Esox niger).

Chemistry – water

DWM physico-chemical water quality sampling was also conducted at one station (RB01) on this segment of Dark Brook, downstream from Route 12, Auburn (Appendix B, Figure B1).  Sampling was conducted on 8 July and 4 August 1998 (Appendix B, Tables B5 and B6).  Both surveys were conducted during dry weather conditions and the data did not indicate any obvious water quality problems.  

The benthic macroinvertebrate community was moderately impaired. Based on this data, the Aquatic Life Use is assessed as non-support.  Although the causes and sources of this impairment are unknown, organic enrichment originating from eutrophic impoundments (Eddy and Auburn ponds) is suspected.  Three of the seven fish species were identified as “pond species”, further corroborating the influence of these upstream impoundments on water quality in Dark Brook.  

Primary Contact and Secondary Contact RECREATION

DWM fecal coliform bacteria sampling was conducted at one station (RB01) on Dark Brook, downstream from Route 12, Auburn.  Sampling was conducted on 8 July and 4 August 1998 (Appendix B, Table B7). The fecal coliform bacteria data ranged from 82 to 440 cfu/100mLs with all samples collected during dry weather conditions. 

Although one of the two fecal coliform bacteria counts slightly exceeded the guidance used to support the Primary Contact Recreational Use (<400 cfu/100mLs), the dataset was too limited to assess either the Primary or Secondary Contact Recreational uses.  

Aesthetics

DWM conducted a habitat assessment (1998) at station RB01 in Dark Brook as part of the benthic macroinvertebrate survey (Appendix C).  No substantial objectionable conditions were identified.  Instream suspended solids and turbidity results/measurements collected as part of the 1998 DWM survey (station RB01) were also low (Appendix B, Table B6).

Based on the relatively high aesthetic quality of Dark Brook, the Aesthetics Use is assessed as support.  However, this use is also identified with “Alert Status” due to the lack of a sufficient riparian zone, the close proximity of commercial development, parking lots and their potential nonpoint sources of pollution (e.g., trash/debris, oil, etc.) which contribute to aesthetic quality degradation (Appendix C).

Dark Brook (MA51-16) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image12.png]



NON-SUPPORT

Organic enrichment

Urban runoff

Fish  Consumption
[image: image13.png]



NOT ASSESSED





Primary  Contact
[image: image14.png]



NOT ASSESSED





Secondary  Contact
[image: image15.png]



NOT ASSESSED





Aesthetics*

[image: image16.wmf]
SUPPORT






* “Alert Status” issues identified.

RECOMMENDATIONS Dark Brook (MA51-16)

· Conduct a review of storm water management practices in the Dark Brook subwatershed —especially those associated with parking lot runoff from the Auburn Mall.

· Restore riparian vegetation to reduce/buffer NPS inputs into this brook.

· Conduct additional fecal coliform bacteria sampling during dry and wet weather conditions to assess the Primary and Secondary Contact Recreational uses.  

· Determine potential impacts of water withdrawals (PWS) on streamflow/habitat in the Dark Brook subwatershed.

middle river (Segment MA51- 02)

Location: Outlet Coes Pond, Worcester to American Steel Dam, Worcester.

[image: image102.wmf]A

U

B

U

R

N

M

E

N

D

O

N

W

O

R

C

E

S

T

E

R

S

H

R

E

W

S

B

U

R

Y

G

R

A

F

T

O

N

U

P

T

O

N

U

X

B

R

I

D

G

E

N

O

R

T

H

B

R

I

D

G

E

S

U

T

T

O

N

D

O

U

G

L

A

S

B

E

L

L

I

N

G

H

A

M

M

I

L

L

B

U

R

Y

M

I

L

F

O

R

D

H

O

P

K

I

N

T

O

N

H

O

P

E

D

A

L

E

P

L

A

I

N

V

I

L

L

E

M

I

L

L

V

I

L

L

E

B

L

A

C

K

S

T

O

N

E

A

T

T

L

E

B

O

R

O

U

G

H

O

u

t

l

e

t

 

H

o

l

d

e

n

 

R

e

s

e

r

v

o

i

r

 

#

2

,

 

H

o

l

d

e

n

I

n

l

e

t

 

o

f

 

W

i

l

l

i

a

m

s

 

M

i

l

l

 

P

o

n

d

,

 

W

o

r

c

e

s

t

e

r

B

l

a

c

k

s

t

o

n

e

 

R

i

v

e

r

 

B

a

s

i

n

T

a

t

n

u

c

k

 

B

r

o

o

k

S

e

g

m

e

n

t

 

M

A

5

1

-

1

5

N

Segment Length: 2.5 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
44%

Residential
28%

Open Land
7%

The use assessments of Coes Reservoir and Middle River Pond are provided in the Lakes Assessment section of this report (Tables 5 and 6).

WMA water withdrawal Summary:

There are no known regulated WMA water withdrawals in this segment.

NPDES wastewater discharge Summary:

Storm Water Permits:

MAS010002 was issued to the City of Worcester DPW in September 1998 and gives authorization to discharge from all new or existing storm sewers into Coes Pond and the Middle River.  The permit requires a storm water management plan. Worcester is rotating their investigatory sampling and inspection efforts through five sub-basins beginning with Lake Quinsigamond in 1999, Indian Lake/Mill Brook subbasin in 2000, Kettle/Tatnuck Brook subbasin in 2001, Beaver Brook subbasin in 2002, and the Blackstone/Middle River subbasin in 2003. Additionally, DPW responds to complaints and/or known hotspots as needed (CDM 1999).

General storm water permits have been issued to Castrol Heavy Duty Lubricants, Inc. (direct discharge to Middle River) as well as Wire & Metal Separation Systems, Providence & Worcester Railroad, Polar Corporation, and Mass Auto Recycling, Inc. (via Worcester MS4) (Scarlet 2001).  

[Note:  There are numerous industrial activities currently without permits that are potentially subject to storm water permits. (Scarlet 2001)] 
Use Assessment 
Aquatic Life

Habitat and Flow

The DWM benthic macroinvertebrate habitat survey in the Middle River at station BLK00A (located downstream from Interstate 290 and Riley Research Inc., Worcester) identified areas of substantial instream sediment deposition; the sandbars and fine sediments degraded habitat quality (Appendix C). 

Biology  

In July 1998 DWM conducted a RBP III benthic macroinvertebrate survey at one station (BLK00A), downstream from Interstate 290 and Riley Research Inc., Worcester (Appendix C). When station BLK00A was compared to the regional reference station on the Mumford River (BLK09-8A) the benthic community was found to be 33% comparable or “moderately impaired”.  The dense filter-feeding macroinvertebrate assemblage at BLK00A appeared to be reflective of the effects of moderate organic enrichment.  DWM periphyton samples were collected in this segment of the Middle River.  Though not abundant, filamentous algal forms were identified (Appendix C, Table A7).  

Chemistry – water

DWM physico-chemical water quality sampling was conducted at three stations on this segment of the Middle River, (TB01 - upstream of the dam at Coes Pond; Middle Riv - downstream of Mill Street Bridge; and BLK00 - upstream of the northern most Millbury Street Bridge) (Appendix B, Figure B1).  Samples were collected in June, July and August at the upstream and downstream stations (TB01 and BLK00) and in July at Middle Riv.  All three surveys were conducted during dry weather conditions.  Water quality data are summarized below (Appendix B, Tables B5 and B6).  

DO 

DO measurements at the upstream station (TB01) ranged from 4.5 to 9.8 mg/L and percent saturation ranged from 51 to 116%.  At the downstream station DO ranged from 8.1 to 9.4mg/L and between 90 and 99% saturation.  It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.  

Temperature 

DWM temperature maximum was 25.6ºC.

pH and Alkalinity

pH measurements at the upstream station (TB01) ranged from 6.6 to 8.4 SU.  At the downstream station (BLK00) the pH was 7.2 SU during all three sampling dates.  The maximum alkalinity in the river was 40 mg/L.

Turbidity  

The maximum turbidity measurement was 4.5 NTU.

Suspended Solids  

The maximum suspended solids measurement was 3.5 mg/L. 

Ammonia-Nitrogen

Ammonia-nitrogen maximum was 0.07mg/L.

Total Phosphorus

The maximum TP concentration was 0.06 mg/L.

Hardness

DWM hardness data from all three stations ranged between 26 and 63 mg/L.

The analysis of the benthic macroinvertebrate data indicated moderate impairment.  Based on the benthic macroinvertebrate and water quality data, and habitat degradation, the Aquatic Life Use is assessed as non-support. This impairment to the Aquatic Life Use appeared to be reflective of the effects of moderate organic enrichment (i.e., elevated pH, supersaturation).

Primary Contact and Secondary Contact RECREATION

Fecal coliform bacteria sampling was conducted by DWM at two stations (TB01, BLK00) in the Middle River (Appendix B, Table B7).  The fecal coliform bacteria counts at the upstream station (TB01) ranged from 33 to 560 cfu/100mLs. This station is located above the confluence with Beaver Brook.  Station BLK00 was located at the downstream end of this segment, just upstream of the confluence with Mill Brook.  Fecal coliform bacteria counts at BLK00 ranged from 920 to 2,400 cfu/100mLs.  All samples were collected during dry weather conditions. 

Based on the elevated fecal coliform bacteria counts during dry weather and known sources of contamination (illicit sewer connections to Beaver Brook – see segment MA51-07), the Primary and Secondary Contact Recreational uses are assessed as non-support.

Aesthetics

DWM conducted a habitat assessment (1998) at one station (BLK00A) as part of the benthic macroinvertebrate survey. Visual observations of elevated instream turbidity, probably the result of various forms of urban runoff, were noted during the survey (Appendix C).

Members of the Blackstone Headwaters Coalition conducted a stream team survey along the entire length of the Middle River in 1998.  They observed trash/debris along the entire segment.  Numerous cleanups of the Middle River including a recent effort in September 2000 indicate that urban runoff is an ongoing problem in this river (Beaudoin 2001).

Based on instream turbidity, and trash/debris from urban runoff, the Aesthetics Use is assessed as non-support.

Middle River (MA51-02) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image17.png]



NON-SUPPORT
Unknown, organic enrichment, habitat alteration (sedimentation)

Urban runoff, hydromodification (upstream impoundment), habitat modification


Fish  Consumption
[image: image18.png]



NOT ASSESSED





Primary  Contact
[image: image19.png]



NON-SUPPORT
Pathogens, turbidity, trash/debris

Urban runoff, illicit sewer connections


Secondary  Contact
[image: image20.png]



NON-SUPPORT
Pathogens, turbidity, trash/debris

Urban runoff, illicit sewer connections


Aesthetics

[image: image21.wmf]
NON-SUPPORT
Turbidity, trash/debris

Urban runoff


RECOMMENDATIONS Middle River (MA51-02)

· Investigate the origins (e.g., upstream road crossings, adjacent parking lots) of the substantial instream sediment deposition and remediate as necessary.  

· Continue to monitor fecal coliform bacteria levels to evaluate the effectiveness of the City of Worcester DPW Storm Water Management Program, Illicit Connections Program repair projects. Review the City of Worcester’s investigatory sampling and inspection data (fecal coliform bacteria) collected in this subwatershed as required in their storm water permit (MAS010002).

· Continue stream clean-up efforts of the Middle River and encourage/strengthen local stewardship.

· Evaluate opportunities to reduce pollutants from road runoff into the Middle River from State highways (e.g., Route 290) as part of implementing Phase II of the NPDES Storm Water Program. 

tatnuck brook (Segment MA51-15)

Location: Outlet Holden Reservoir #2, Holden to inlet Williams Millpond, Worcester.
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Segment Length: 4.1 miles.  

Classification: Class B.

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

Forest 
71%

Residential
17%

Open Land
3%

The use assessments of Holden Reservoir #2, Cook Pond and Patch Reservoir are provided in the Lakes Assessment section of this report (Tables 5 and 6).

WMA water withdrawal Summary (Appendix D, Table D2:

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal (# days if < 365)
1998 Average

Withdrawal

Tatnuck Country Club


21234803
C-1 surface water

Well #1
0.05 MGD (175 days)
0.04 MGD

Worcester Country Club


21234804
Surface water
0.1 MGD (210 days)
0.09 MGD

Worcester DPW**
2348000

21234805
Holden Reservoir #1 and #2
14.22*
15.33 MGD** 

* Indicates system-wide withdrawal within the Blackstone River Basin

**Worcester Department of Public Works (DPW) is registered (21234805) to withdraw a total of 14.22 MGD from seven surface water sources in the Blackstone River Basin (Holden Reservoirs #1 and 2; Lynde Brook Reservoir, and Kettle Brook Reservoirs #1-4).  Worcester DPW is also registered (21134801) to withdraw a total of 9.85 MGD from four surface water sources (Quinapoxet, Kendall, and Pine Hill reservoirs and Asnebumskit Pond) in the Nashua River Basin, for a total system-wide registered withdrawal (both basins) of 24.07 MGD.  Water from all sources (both Blackstone and Nashua river basins) is pumped to Holden Reservoir #1 where it is treated and distributed by Worcester’s system.  The interbasin transfer of water from the Nashua to the Blackstone River Basin is grandfathered since it existed prior to implementation of the Interbasin Transfer Act (IBT) (LeVangie 2000).  Worcester DPW has applied for WMA permits in both the Blackstone and Nashua river basins. Their Blackstone River Basin permit request was denied (due to exceedance of the firm safe yield) and Worcester DPW has since appealed the denial which has yet to be settled.  A decision has not yet been made on the Nashua River Basin permit application. Although not over their total system-wide (both basins) registered withdrawal (24.07 MGD), Worcester DPW has reported exceedances of their registration threshold volume from the Blackstone River Basin in 1998 and from the Nashua River Basin in 1999.  In 1998, the Worcester DPW withdrew 15.33 MGD from their Blackstone River Basin sources but only 7.5 MGD from their Nashua River Basin sources for a total withdrawal of 22.85 MGD. In 1999 however, they reported a withdrawal of 13.33 MGD from their Blackstone River Basin sources and 10.75 MGD from their Nashua River Basin sources for a total withdrawal of 24.08 MGD. 

NPDES wastewater discharge Summary:

Storm Water Permits:

MAS010002 issued to the City of Worcester DPW in September 1998 and gives authorization to discharge from all new or existing storm sewers into Patch Reservoir and Tatnuck Brook. The permit requires a storm water management plan. Worcester is rotating their investigatory sampling and inspection efforts through the five sub-basins beginning with Lake Quinsigamond in 1999, Indian Lake/Mill Brook subbasin in 2000, Kettle/Tatnuck Brook subbasin in 2001, Beaver Brook subbasin in 2002, and the Blackstone/Middle River subbasin in 2003.  Additionally, DPW responds to complaints and/or known hotspots as needed (CDM 1999).

A general storm water permit (MAR05A480) has been issued to Worcester Regional Airport (Scarlet 2001).

Use Assessment 
Aquatic Life

Habitat and Flow

Drainage along Airport Road has been poorly maintained resulting in deep erosion gullies running towards Tatnuck and Fowler brooks.  Additionally, unpermitted construction activities at the Scenic Heights Subdivision in 1999 resulted in sediment (clay) input to this subwatershed (Scarlet 2001). 

Biology  

In July 1998 DWM conducted a RBP III benthic macroinvertebrate survey at one station on Tatnuck Brook, upstream from Williams Millpond, Worcester (TB02) (Appendix C).  Station TB02 was 67% comparable to the regional reference station (KB10) indicating slight impairment.  Periphyton samples were also collected by DWM at this sampling location.  While the densities were low, species indicative of organic enrichment were observed (Appendix C, Table A7).

DWM conducted fish population sampling in August 1998 on Tatnuck Brook.  The sampling yielded seven species of fish, with the highest density (n= 302) of all the tributaries sampled in the Blackstone River Basin (Appendix C).

The Aquatic Life Use is assessed as partial support based on evidence of habitat modification (sedimentation) from urban runoff and a slightly impaired benthic macroinvertebrate community.

Aesthetics

DWM conducted a habitat assessment (1998) on Tatnuck Brook at the benthic macroinvertebrate station TB02 (Appendix C).  Along this reach, localized areas of NPS pollution (dumping of yard waste, trash) were identified. 

A shoreline survey of Tatnuck Brook and its tributaries (from Kinneywood Brook to Beaver Brook) was conducted by the Blackstone River Watershed Association in the fall of 1996 (Coffin 24 January 2001). Their Action Plan identified many valuable resources along Tatnuck Brook: wooded areas, a “Quaking Bog” at Cooks Pond, a variety of aquatic habitats (wetlands, streambeds, impoundments), waterfalls, recreation (fishing, swimming, boating, hiking), wildlife, historic features, and scenic overlooks.  However, the Stream Team also noted numerous areas impacted by possible failing septic systems/cesspools, questionable discharges, siltation, as well as dump sites for construction debris, yard waste, furniture, appliances, tires, metallic objects, and other trash.

The Aesthetics Use is assessed as partial support based on the evidence of nonpoint sources of pollution described above.

Tatnuck Brook (MA51-15) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image22.png]



PARTIAL SUPPORT
Habitat modification
Organic enrichment
Urban runoff
NPS runoff

Fish  Consumption
[image: image23.png]



NOT ASSESSED





Primary  Contact
[image: image24.png]



NOT ASSESSED





Secondary  Contact
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NOT ASSESSED





Aesthetics

[image: image26.wmf]
PARTIAL SUPPORT
Trash/debris

Urban runoff


RECOMMENDATIONS Tatnuck Brook (MA51-15)

· Outreach efforts should be made to curb the dumping of trash and yard waste in Tatnuck Brook, and to educate residents of the ecological implication of this type of NPS pollution. Several residential properties abut the stream in areas where the riparian vegetative buffer is reduced, especially the stretch between Patch Reservoir and Williams Millpond in the West Tatnuck/Tatnuck sections of Worcester. 

· Work with Tatnuck Brook Stream Team/Coes and Patches Watershed Association to implement their Action Plan recommendations (Coffin 24 January 2001).  

· Although the City of Worcester and the Worcester Regional Airport both currently have storm water permits, neither is currently taking responsibility for the drainage along Airport Road. Determine a responsible party and implement storm water runoff controls. 

· Evaluate the Worcester Regional Airport’s compliance with their storm water pollution prevention plan in term of runway runoff/de-icing chemical controls, etc. 
· Enforce storm water regulations on construction projects affecting greater than 5 acres. 

· Until the WMA appeal process has been resolved for Worcester DPW’s Blackstone River Basin permit request, continue to monitor their withdrawal volumes.  

· Evaluate the flow regulation practices in the Holden Reservoir system and collect data to determine flow conditions (particularly low flow) in Tatnuck Brook.  Optimize withdrawal practices to maintain minimum flow and to the extent possible natural flow regimes in Tatnuck Brook.

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

· Continue to monitor fecal coliform bacteria levels to evaluate the effectiveness of the City of Worcester DPW Storm Water Management Program, Illicit Connections Program repair projects. Review the City of Worcester’s investigatory sampling and inspection data (fecal coliform bacteria) collected in this subwatershed as required in their storm water permit (MAS010002).

Beaver Brook (Segment MA51-07)
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Location: Headwaters at the outlet of a small unnamed impoundment north of Beth Israel and Flagg Street schools, Worcester to confluence with Middle River, Worcester (including the underground portion of the brook).

Segment Length: 3.0 miles.  

Classification: Class B.

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

Residential
67%

Forest
13%

Open Land
10%

Beaver Brook is a small urban stream located entirely within the City of Worcester.  The brook is formed by the confluence of a small, unnamed impoundment north of the Beth Israel and Flagg Street schools in a residential area in the northwestern side of the city.  It flows southward through increasingly developed residential and commercial areas.  Heavy storm water flows resulted in periodic flooding of the surrounding neighborhoods, so the brook was directed to an underground conduit.  A short section of the conduit just south of Chandler Street is in disrepair; historic heavy flows resulted in damage to the corrugated metal roof of the pipe, and now a section of the brook at Beaver Brook Park is effectively aboveground.  Beaver Brook continues underground through the park, which includes numerous baseball/softball fields, an outdoor skating rink, basketball courts, and a walking trail around the park perimeter.  The brook continues underground south of May Street to Maywood Street, passing through a wooded area between a parking lot and a residential area.  [The City of Worcester is reviewing the possibility of daylighting this 3500-foot segment between Chandler and Maywood Streets (Appendix E)].  It surfaces south of Maywood Street, and runs aboveground adjacent to the Beaver Brook Parkway.  It joins with Tatnuck Brook south of Park Avenue, north of Webster Square.

WMA water withdrawal Summary:

There are no known regulated WMA water withdrawals in this segment.
NPDES wastewater discharge Summary:

Storm Water Permits:

MAS010002 issued to the City of Worcester DPW in September 1998 and gives authorization to discharge from all new or existing storm sewers into Beaver Brook. The permit requires a storm water management plan. Worcester is rotating their investigatory sampling and inspection efforts through the five sub-basins beginning with Lake Quinsigamond in 1999, Indian Lake/Mill Brook subbasin in 2000, and the Kettle/Tatnuck Brook subbasin in 2001, Blackstone/Middle River subbasin in 2003.  Additionally, DPW responds to complaints and/or known hotspots as needed (CDM 1999).

Use Assessment 
Aquatic Life

Habitat and Flow

The upper 2.7-mile reach of Beaver Brook, between the outlet of the small unnamed impoundment at its headwaters to Maywood Street in Worcester, is culverted and underground.  This channel alteration adversely impacts habitat quality.

Biology

In July 1998 a fish kill was documented in Beaver Brook by DWM.  A large number of dead and dying fish and crayfish were identified near Webster Square on 10 July.  Within a 100-meter reach of the river, approximately 200 white sucker (Catostomus commersoni) and bluegill (L. macrochirus) were observed dead.  Additionally, a dead pumpkinseed (L. gibbosus), and fifteen yellow perch (Perca flavescens) were identified (Maietta 1998 and Beaudoin 2001).  

Chemistry – water

DWM physico-chemical water quality sampling was conducted at three stations in the Beaver Brook subwatershed.  Two sampling stations (BB03 - upstream of Flagg Street Worcester; and BB04 - north of Assumption College Driveway, Worcester) were located in the headwaters of Beaver Brook while one station was on Beaver Brook (BB01).  The water quality data from the headwater surveys did not indicate any obvious water quality problems (Appendix B, Tables B5 and B6).  Results from sampling at BB01 (at the downstream end of this segment) are summarized below.  
DO 

DO measurements ranged from 6.9 to 9.8 mg/L and percent saturation ranged from 65 to 87%.  It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.

Temperature 

The maximum temperature measurement was 17.2ºC.

pH and Alkalinity

Instream pH ranged from 6.3 to 6.8 SU. The maximum alkalinity was 53 mg/L.

Turbidity  

The maximum turbidity measurement was 2.3 NTU.

Suspended Solids  

Suspended solids concentrations were BDL. 

Ammonia-Nitrogen

Ammonia-nitrogen concentrations ranged between 0.23 to 0.39 mg/L.

Total Phosphorus

TP concentrations ranged between 0.06 to 0.08 mg/L

Hardness

Hardness measurements ranged between 73 and 84 mg/L.

Because of the lack of habitat in the upper 2.7 miles of Beaver Brook (the stream is culverted underground) the Aquatic Life Use is assessed as non-support as is the lower 0.3 miles (based on best professional judgement and the evidence of fish kills). 

Primary Contact and Secondary Contact RECREATION

DWM fecal coliform bacteria sampling was conducted at five stations in the Beaver Brook subwatershed.  Three stations (BB05 - upstream of Mooreland Street, Worcester; BB03 - upstream of Flagg Street Worcester; and BB04 - north of Assumption College Driveway, Worcester) were located in the headwaters drainage area of this segment (north of the unnamed impoundment). Two stations were sampled in this segment of Beaver Brook: BB02 (downstream of Maywood Street, Worcester) and BB01 (upstream of Park Avenue, Worcester) (Appendix B, Figure B1). 

Fecal coliform bacteria counts from the headwaters drainage area did not exceed 18 cfu/100mLs at the western tributary sampling stations (BB05 and BB03).  Counts were as high as 800 cfu/100mLs at the eastern tributary sampling station (BB04).  Fecal coliform bacteria counts from the downstream reach of Beaver Brook (BB02) were >6,000 cfu/100mLs while bacteria counts at the most downstream station (BB01) were as high as 8,700 cfu/100mLs with 4 of 5 samples >2000cfu/100mLs.

Based on the elevated fecal coliform bacteria counts, both the Primary and Secondary Contact Recreational uses are assessed as non-support.  Through the City of Worcester DPW’s Storm Water Management Program, five illicit sewer connections were identified as discharging to Beaver Brook.  All five of these connections were repaired between June and September 1999 (City of Worcester, DPW 2000).  However, more such connections may be, as yet, undiscovered and the city continues working to track down illicit connections.  

Aesthetics

An overriding objectionable condition (channelized/underground) is not an aesthetic issue according to the use assessment guidance but rather an aquatic life issue related to habitat quality.  DWM field survey crews did, however, observe trash, debris and household waste in both June and July 1998, likely associated with illicit sewer connections.  Additionally the brook is heavily influenced by storm events. 

Based on the objectionable conditions (trash and debris etc.) and best professional judgement the Aesthetics Use is assessed as non-support.

Beaver Brook (MA51-07) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
[image: image27.png]



NON-SUPPORT upper 3.0 miles
Habitat alteration, unknown

Channelization and habitat modification, unknown


Fish  Consumption
[image: image28.png]



NOT ASSESSED





Primary  Contact
[image: image29.png]



NON-SUPPORT
Pathogens, trash/debris

Illicit sewer connections, urban runoff


Secondary  Contact
[image: image30.png]



NON-SUPPORT
Pathogens, trash/debris

Illicit sewer connections, urban runoff


Aesthetics

[image: image31.wmf]
NON-SUPPORT 
Trash/debris

Urban runoff, Illicit sewer connections


* “Alert Status” issues identified.

RECOMMENDATIONS Beaver Brook (MA51-07)

· Continue to monitor fecal coliform bacteria levels to evaluate the effectiveness of the City of Worcester DPW Storm Water Management Program, Illicit Connections Program repair projects. Review the City of Worcester’s investigatory sampling and inspection data (fecal coliform bacteria) collected in this subwatershed as required in their storm water permit (MAS010002).

· Implement the recommendations from the Beaver Brook Daylighting Feasibility Study (Project 99-01/MWI) (Appendix E) and the Blackstone River Watershed Massachusetts Watershed Initiative Five Year Action Plan (Jobin 2000).

· Determine potential impacts of water withdrawals (PWS) on streamflow/habitat in the Beaver Brook subwatershed.

unnamed tributary  - “Mill brook” (Segment MA51-08)

Location: (Also known as "Mill Brook") Outlet Indian Lake, Worcester to confluence with Middle River, Worcester at the downstream side of the American Steel Dam.
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Segment Length: 3.0 miles.  

Classification:  Class B, Warm Water Fishery, CSO.

Land use estimates for this subwatershed were not available through MassGIS. According to the Worcester DPW, approximately 60% of this subwatershed is comprised of impervious surfaces (Buckley 2000). 

The use assessments of Indian Lake and Salisbury Pond are provided in the Lakes Assessment section of this report (Tables 5 and 6).

From the outlet of Indian Lake, Mill Brook receives the flow from Weasel and Kendrick brooks.  Together these flows are gathered, (near Boylston and West Boylston streets and Route 190, Worcester) into twin box culverts flowing south surfacing in Salisbury Pond.  From the outlet of Salisbury Pond, Mill Brook enters into an old stone-lined oval culvert (known as “Old Mill Brook”) which continues underground to Lincoln Square. At Lincoln Square the flow of Mill Brook is diverted from further travel through the “Old Mill Brook” culvert.  It continues in a new box culvert parallel to the “Old Mill Brook”, continuing in a southerly direction to Grabowski Square. Down gradient from Grabowski Square, Mill Brook again flows through the “Old Mill Brook” stone culvert south to its confluence with the Middle River (just downstream of the American Steel Dam) forming the Blackstone River.

[NOTE: Just downstream from Lincoln Square, the “Old Mill Brook” culvert receives combined sewer inflow.  The combined sewer flow is shunted at Grabowski Square out of the “Old Mill Brook” culvert to the CSO Plant. The flow is typically (dry weather) pumped to the Upper Blackstone WPAD for treatment. When necessary (storm events >0.5 inches of rain), the CSO facility provides primary treatment, and treated CSO is discharged into Mill Brook.]

WMA water withdrawal Summary (Appendix D, Table D2):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Cincinnati Milacron-Heald Corp.


21234802
Well #1 (Boiler Room)

Well #2 (Back Gate)
0.49 MGD
Facility is closed

Norton Company

9P21234802
21234801
Brooks Street Well

Higgins Street Well

New Bond Street Well

Ararat Street Well

C Street Well
0.57 MGD
0.3 MGD

NPDES wastewater discharge Summary:

MA0102997 issued to Worcester CSO Treatment Facility gives authorization to discharge (November 1990) via outfall #001 a maximum of 350 MGD of screened and disinfected (chlorine) combined sewer overflow to “Mill Brook”.

New England Plating Company (MA0005088) is authorized to discharge (February 2000) treated wastewater monthly average flow of 0.20 MGD and a maximum daily flow of 0.30 MGD via outfall #001 to Mill Brook.  The permit limit for whole effluent toxicity is LC50 ( 100%. The permit requires toxicity testing for two test organisms (Ceriodaphnia dubia and Pimephales promelas).  NH3-N effluent samples collected as part of the toxicity testing requirement ranged from 1.36 to 24.96 mg/L.  

MA0001112 Wyman-Gordon Company, Worcester.  This facility has been closed and the site is now a “Brownfield Site”.

Storm Water Permits:

MAS010002 issued to the City of Worcester DPW in September 1998 and gives authorization to discharge from all new or existing storm sewers to Indian Lake, “Mill Brook” and its tributaries (Weasel and Kendrick brooks). The permit requires a storm water management plan. Worcester is rotating their investigatory sampling and inspection efforts through the five sub-basins beginning with Lake Quinsigamond in 1999, Indian Lake/Mill Brook subbasin in 2000, Kettle/Tatnuck Brook subbasin in 2001, Beaver Brook subbasin in 2002, and the Blackstone/Middle River subbasin in 2003 (CDM 1999).  Additionally, DPW responds to complaints and/or known hotspots as needed, including the identification of illicit sewer connections, known to be numerous in this drainage area.

General storm water permits have been issued to Romtek/Kervick and Wright Line (in the subwatershed) (Scarlet 2001).

[Note: Norton, Co., Worcester also has an NPDES permit (MA0000817) to discharge uncontaminated cooling water via seven outfalls (001 – 007) to Weasel Brook, a tributary to “Mill Brook”.  The permit was issued in July 1975.]

Use Assessment 

Aquatic Life

Habitat and Flow

The entire length of “Mill Brook” is culverted and underground except where it surfaces in Salisbury Pond. This channel alteration adversely affects habitat quality.  Heavy sedimentation from upstream sources is also causing the formation of sand bars in Salisbury Pond where the water depth has been reduced to less than two inches (Beaudoin 2001).

Toxicity

Effluent

The New England Plating Company has conducted acute whole effluent toxicity tests on a quarterly basis from March 1996 to February 2000.  In 16 of 17 tests performed on C. dubia the LC50 was below 100% effluent ranging from three to 93%. In 10 of the tests the LC50 was less than 50% effluent.  In six of 17 tests performed on P. promelas the LC50 was below 100% effluent ranging from 19 to 73%.
Chemistry – water

DWM physico-chemical water quality sampling was conducted at four paired stations on Mill Brook (the west culvert and the east culvert) between the outlet of Indian Lake and Salisbury Pond (Appendix B, Table B6).  Hardness, conductivity and nitrates were higher in the eastern conduit than the western conduit.  Suspended solids and turbidity measurements in the eastern conduit were lower than in the western conduit. 

The physical alteration (underground and culverted) of Mill Brook resulted in a reduction of habitat available for aquatic life thus impairing (non-support) the Aquatic Life Use for its entire length. Effluent toxicity from the New England Plating Co. discharge is also a problem.

Fish Consumption

DWM conducted fish toxics monitoring of Salisbury Pond in May 2000.  Composite samples of yellow perch, largemouth bass, carp, and yellow bullhead were submitted to WES for metals, PCB and organochlorine pesticide analysis.  In addition the yellow bullhead sample will be analyzed for semi-volatile organic compounds.  The complete dataset is not yet available (Maietta 2000).  

Primary Contact and Secondary Contact RECREATION

The City of Worcester DPW Storm Water Management Program, Illicit Connections Program identified five illicit sewer connections discharging to Mill Brook, of which one of the largest was repaired in October 1999 (City of Worcester DPW 2000).  The remaining illicit connections are being scheduled for repair.  When needed, DEP has partnered with the City to facilitate the repair process.

Although no recent instream fecal coliform bacteria data were available, the aesthetic quality degradation described below, as well as the illicit sanitary sewage discharges into Mill Brook impair (non-support) both the Primary and Secondary Contact Recreational uses.

Aesthetics

An overriding objectionable condition  (channelized/underground) is not an aesthetic issue according to the use assessment guidance but rather an aquatic life issue related to habitat quality. Trash is a constant problem observed in Salisbury Pond, as are frequent oily sheens and a heavy petroleum odor noted at the pond’s inlet and outlet (Beaudoin 2001).  Additionally there are known illicit sewer connections to this brook.

Based on the presence of trash, oil sheens and odors and best professional judgement (illicit sewer connection), the Aesthetics Use in Mill Brook is assessed as non-support.  

Unnamed Tributary “Mill Brook” (MA51-08) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image32.png]



NON-SUPPORT
Habitat alteration, toxicity

Channelization and habitat modification, industrial point source


Fish  Consumption
[image: image33.png]



NOT ASSESSED





Primary  Contact
[image: image34.png]



NON-SUPPORT
Oil and grease, odor

Urban runoff ,Illicit sewer connections


Secondary  Contact
[image: image35.png]



NON-SUPPORT
Oil and grease, odor

Urban runoff ,Illicit sewer connections


Aesthetics

[image: image36.wmf]
NON-SUPPORT
Oil and grease, odor, trash/debris

Urban runoff ,Illicit sewer connections


RECOMMENDATIONS Unnamed Tributary “Mill Brook” (MA51-08)

· It is known that there are faulty sewer systems in the headwaters of Mill Brook including illicit sewer connections. The City of Worcester is aware of this situation and has been highly successful in identifying these illicit discharges.  However, building owners are not always expedient in rectifying the situation despite the city’s offer to cover 50% of the cost of the repairs (provided the repairs are conducted by the subcontractors approved by the City).  It is recommended that the DEP continue to assist the City of Worcester and the Blackstone Watershed Team (Jobin 2000) where needed in addressing the repairs of illicit sewer connections.

· Continue to monitor fecal coliform bacteria levels to evaluate the effectiveness of the City of Worcester DPW Storm Water Management Program, Illicit Connections Program repair projects. Review the City of Worcester’s investigatory sampling and inspection data (fecal coliform bacteria) collected in this subwatershed as required in their storm water permit (MAS010002). 

· Conduct an upstream/downstream fecal coliform bacteria evaluation of the Worcester CSO discharge to evaluate the effectiveness of the treatment facility. 

· New England Plating is currently not meeting their effluent toxicity limits and therefore the company should continue to evaluate pollution prevention and/or treatment alternatives to reduce whole effluent toxicity.  The facility should collect water from Mill Brook upstream of their discharge to use as dilution water in their whole effluent toxicity tests.  If the river water does not meet the control test acceptability criteria (e.g., survival > 80% at 7-day), then the river water must still be utilized as a test control but not diluent.  The facility must also request and receive written approval, if necessary, to utilize an alternate standard dilution water with similar hardness to that of Mill Brook.  

· The NPDES permit (MA0000817) for the Norton, Co., Worcester needs to be reissued with appropriate limits and monitoring requirements including requirements for storm water management.  

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

Blackstone river (Segment MA51-03)

Location: Confluence of Middle River and “Mill Brook” (just downstream of the American Steel Dam), Worcester to Fisherville Dam, Grafton.
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Segment Length: 9.0 miles.  

Classification: Class B, Warm Water Fishery, CSO.

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

Forest 
45%

Residential
26%

Open Land
8%

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

A major highway construction project (Route 146/ Mass Pike) is underway in this segment of the Blackstone River in Millbury.

Fish population surveys in the Blackstone River were conducted by DFWELE in July/August 1973 (Project No. F-36-R-6) (DFWELE undated).  Additionally, Cold Spring Brook, Sutton and Cronin Brook in Grafton, tributaries to this segment of the Blackstone River, were identified by DFWELE as supporting native brook trout based on surveys conducted in 1985 and 1984, respectively (McLaughlin 2001).

WMA WATER WITHDRAWAL SUMMARY  (Appendix D, Table D2):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal (#days if <365 noted)
1998 Average

Withdrawal

Wilkinsonville Water District 
2290014
9P421229001

03G Well #3 (Cold Spring Brook Subwatershed)
0.2 MGD
0.16 MGD

Grafton Water District
2110000
9P421211004
21211004
110-05G Follette St. Well

110-02G Worcester St. Well
1.11 MGD*
0.99 MGD*

Mass. American Water Co., Millbury
2186000
9P21218601
21218602
2186000-01G

2186000-02G 

2186000-03G 

2186000-04G 
2.02 MGD
1.65 MGD

Polyclad Laminates, Inc.


21218603
S Polyclad intake
0.11 MGD
0.01 MGD

Concrete Service Inc.*


21218604
Well #2

C-1
1.08 MGD* (264 days)
0.43 MGD in 1996*

Pleasant Valley Country Club


21229002
Cogan Pond
0.16
0.18 MGD**

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

NPDES wastewater discharge Summary:

Upper Blackstone Water Pollution Abatement District (UBWPAD), permit number MA0102369, is authorized to discharge (September 1999) 56 MGD of treated wastewater via outfall #001 to this segment of the Blackstone River.  It should be noted, however, that the facility has appealed their permit limits for metals, phosphorus and ammonia-nitrogen which would require year round nitrification (Mounce 2000).  The company’s permit limits for whole effluent toxicity are LC50 ( 100% and CNOEC > 90% for two test organisms, C. dubia and P. promelas.  The UBWPAD has a TRC limit of 0.012 mg/L and implemented dechlorination (sodium bisulfite) within the last four years.  TRC concentrations in the effluent were above the permit limits in three of the 15 tests.  The facility has a monthly average effluent ammonia-nitrogen limit of 5 mg/L from 1 June through 15 June and a 2 mg/L limit from 15 June through 3 October.  For the remainder of the year the facility is required to monitor only. Effluent ammonia-nitrogen concentrations ranged from 0.12 to 13.5 mg/L

Millbury WWTP (MA0100650) is authorized to discharge (September 1999) 1.2 MGD of treated wastewater to this segment of the Blackstone River.  Their permit limit for whole effluent toxicity is LC50 ( 100% using two test organisms, C. dubia and P. promelas.  Their TRC limit is 0.58 mg/L. The facility is scheduled to be connected to UBWPAD.

Lewott Corporation (MA0028592) is authorized to discharge (September 1992) non-contact cooling water to this segment of the Blackstone River. 

Polyclad Laminates (MA0027618) has installed a closed loop system so therefore the facility no longer discharges non-contact cooling water to this segment of the Blackstone River.  The permit was inactivated in October 1998.

Storm Water Permits:

MAS010002 issued to the City of Worcester DPW in September 1998 and gives authorization to discharge from all new or existing storm sewers to the Blackstone River. The permit requires a storm water management plan. Worcester is rotating their investigatory sampling and inspection efforts through the five sub-basins beginning with Lake Quinsigamond in 1999, Indian Lake/Mill Brook subbasin in 2000, Kettle/Tatnuck Brook subbasin in 2001, Beaver Brook subbasin in 2002, and the Blackstone/Middle River subbasin in 2003.  Additionally, DPW responds to complaints and/or known hotspots as needed (CDM 1999).

Other:

Hazardous Waste Sites:

High levels of heavy metals (primarily lead) and petroleum compounds have been detected in sediment along the banks of this segment of the Blackstone River.  Two areas of know contamination, are 1) an approximate 100-150 foot reach of riverbank located just upstream of McCracken Road, and 2) a small reach of riverbank located near a newly constructed bridge abutment located approximately 500-1,000 feet downstream of McCracken Road.  Both of these areas are currently in assessment phases.  The area upstream of McCracken Road is scheduled for remediation (contaminated sediment will likely be removed) by the Mass Highway Department (MHD).

Other contaminated properties exist along the Route 146 corridor along the Blackstone River.  MHD may implement remedial actions (where required) that will clean up contaminated groundwater and soil that is currently impacting the river.

Use Assessment 
Aquatic Life

Habitat and Flow

Much of the Blackstone River between its confluence with “Mill Brook” and McCracken Road in Millbury has been channelized (Cohen 2001).  Habitat quality in this segment of the Blackstone River has also been adversely affected by sediment inputs from the Route 146 Construction Project. Heavy sand deposits were also noted by DWM in both benthic macroinvertebrate sampling reaches (see below BLK01 and BLK02).  

There are extreme fluctuations in streamflow in this segment of the Blackstone River during storm events.  These fluctuations are a result of the urban nature of the subwatershed (impervious surfaces), discharge at the UBWPAD and, when discharging, the Worcester CSO Facility. Additionally, the water level in Fisherville Pond (the lower end of this segment) has been significantly lowered due to unsafe conditions at the dam: the gates have been fixed in the open position (Beaudoin 2001).

Biology  

In July 1998 DWM conducted a RBP III benthic macroinvertebrate survey at two stations on this segment of the Blackstone River (Appendix C): 

· BLK01, downstream from Millbury St. approximately 0.4 miles downstream from the confluence with Mill Brook, Worcester (served as the downstream test station for the Worcester CSO facility and as an upstream reference station for the Upper Blackstone WPAD discharge)

· BLK02, downstream from McCracken Rd., Millbury (served as the downstream test station for the Upper Blackstone WPAD discharge)

The benthic community at station BLK01 was compared to the upstream reference station in the Middle River (BLK00A) in part to evaluate the instream effects of the Worcester CSO facility discharge.  The benthic community was found to be 30% comparable or “moderately impaired” (Appendix C, Table A3). 

To evaluate the effects of the UBWPAD discharge, the benthic communities upstream (BLK01) and downstream (BLK02) of the discharge were compared and found to be non-impaired (95% comparable). However, when these communities were compared to the regional reference station on the Mumford River, they were both found to be severely impaired (Appendix C, Table A2).

DWM periphyton samples were collected in this segment of the Blackstone River at both benthic macroinvertebrate sampling locations.  Instream algal growth at both the upstream and downstream stations was minimal.  The periphyton community in the upstream station was dominated by diatomaceous algae and the downstream station was dominated by filamentous green alga, both of which are known to thrive in organically enriched conditions (Appendix C).  

A preliminary baseline ecological and human health risk characterization was conducted in the Fisherville Pond/Blackstone River System in Grafton by McLaren/Hart Environmental Corp on behalf of the US ACOE in 1996 (US ACOE 1997). This study included both fish community and quantitative benthic invertebrate surveys.  The fish survey indicated a moderately diverse and abundant community in this system although the community was dominated by pollution tolerant species (white sucker, golden shiner and carp).  Aquatic earthworms followed by chironomid midges, damselflies, snails and amphipods dominated the benthic macroinvertebrate community.  The ACOE study indicated that while degradation was not severe, the impacts to the biological communities were likely the result of a combination of poor water quality and sediment quality and a less than stable pool height (US ACOE 1997).  

Toxicity

Effluent

The UBWPAD has conducted whole effluent toxicity tests on a quarterly basis between January 1996 and April 2000 on two test organisms (C. dubia and P. promelas).  Acute toxicity was only detected in the January and April 1996 tests and none has been exhibited since.  The CNOEC permit limit was not met in seven of 15 C. dubia test events (25 to 50% effluent) and in four of 14 P. promelas test events (12.5 to 50% effluent).

Ambient

The UBWPAD has conducted ambient toxicity tests on a quarterly basis between January 1996 and April 2000 on two test organisms (C. dubia and P. promelas).  River water was collected from the Blackstone River at the bridge on Millbury Street in Worcester. Survival (7-day) of C. dubia was reported as being (80%, with the exception of two test events in July 1999 when survival in the river water was zero.  Survival of P. promelas exposed (7-day) to river water ranged between 22 and 100%. 

Chemistry – water

UBWPAD collected Blackstone River water (from the Millbury Street) for use as dilution water in their whole effluent toxicity tests.  Fifteen tests (for pH, suspended solids, ammonia nitrogen, TRC, and hardness) were conducted between January 1996 and April 2000 (TOXTD database).  DWM physico-chemical water quality sampling was conducted at two stations on this segment of the Blackstone River (Appendix B, Tables B5 and B6).  Water quality sampling locations were collocated with DWM benthic macroinvertebrate stations BLK01 and BLK02. 

DO 

DO measurements at the upstream station (BLK01) ranged from 8.2 to 8.8 mg/L and saturation ranged from 86 to 97%.  At the downstream station (BLK02) DO was 8.2 mg/L (90% saturation).  It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.  

Temperature 

DWM temperature maximum was 22.0ºC.

pH and Alkalinity

UBWPAD ambient pH measurements ranged between 6.6 and 8.3 SU. DWM’s pH data were within the same range.  DWM alkalinity at both sampling stations ranged between 35 and 47 mg/L.

Turbidity  

The maximum turbidity measurement was 2.9 NTU.

Suspended Solids  

The suspended solids concentrations reported by UBWPAD ranged between 2.5 and 9.4 mg/L, within the same range as DWM’s data.

Ammonia-Nitrogen

Upper Blackstone WPAD ambient NH3-N concentrations ranged between 0.08 to 0.20 mg/L. The DWM ammonia nitrogen data were within the same range with highest concentration downstream of the treatment plant.  

Phosphorus

DWM phosphorus data ranged did not exceed 0.06mg/L at the upstream station (upstream of the UBWPAD) while the single measurement in July at the downstream station (BLK02) was 0.34 mg/L.

Total Residual Chlorine

All TRC concentrations reported in the UBWPAD toxicity testing reports were below the minimum quantification level of 0.05 mg/L.  

Hardness

Hardness measurements reported in the UBWPAD toxicity test reports ranged between 38 and 102 mg/L. The DWM hardness measurements were within the same range.

Chemistry – sediment

A preliminary baseline ecological and human health risk characterization was conducted at Fisherville Pond by McLaren/Hart Environmental Corp on behalf of the US ACOE (US ACOE 1997).  This study included acid volatile sulfides (AVS)/simultaneously extracted metals (SEM) at three stations in this segment of the Blackstone River.  All samples had SEM/AVS ratios greater than one indicating the divalent metal concentrations in these sediments may be toxic to sediment biota. 

Habitat degradation in the form of instream sediment deposition, a severely impaired benthic macroinvertebrate community, evidence of instream toxicity, water and sediment quality degradation related to organic enrichment, metals and other toxicants, impair (non-support) the Aquatic Life Use in this segment of the Blackstone River.

PRIMARY CONTACT AND SECONDARY CONTACT RECREATION

In July 1998 DWM collected fecal coliform bacteria samples at two stations on this segment of the Blackstone River (Appendix B, Table B7): 

· BLK01, upstream from Millbury St. 

· BLK02, upstream from McCracken Rd., Millbury

The fecal coliform bacteria data at the upstream station (BLK01) ranged from 580 cfu/100mLs to 2,040 cfu/100mLs.  The count at the downstream station was above 400 cfu/100mLs.  All samples were collected during dry weather conditions. 

The City of Worcester DPW Storm Water Management Program, Illicit Connections Program identified an illicit sewer connection discharging to this segment of the Blackstone River that was repaired in November 1999 (City of Worcester DPW 2000).  It should also be notes that the Worcester CSO Treatment Facility discharges screened and disinfected combined sewer overflow (up to 350 MGD during storm events) to “Mill Brook” at the upstream end of this segment.

Based on the elevated fecal coliform bacteria counts during dry weather conditions the Primary Contact Recreational Use is assessed as non-support. The poor aesthetic quality (described below) of this segment of the Blackstone River, also impairs the Primary and Secondary Contact Recreational uses (assessed as non-support).  

Aesthetics

NPS pollution was evident at both DWM benthic macroinvertebrate sampling locations in the form of trash and debris.  The dumping of debris from the Millbury Street road crossing (BLK01) and the adjacent stream banks appears to be a historical and ongoing problem.  Moderate levels of turbidity were also observed.  Large deposits of excavated materials adjacent to the river from the Route 146 Construction Project was the most likely cause of sediment inputs to this portion of the river.  

Based on the above information (trash/debris, turbidity and objectionable deposits), the Aesthetics Use is assessed as non-support.

Blackstone River (MA51-03) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
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NON-SUPPORT
Habitat alteration, organic enrichment, nutrients, toxicity

Unknown, channelization, habitat modification, municipal point source, CSO,  urban runoff


Fish  Consumption
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NOT ASSESSED





Primary  Contact
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NON-SUPPORT
Pathogens, trash/debris, turbidity

Urban runoff, illicit sewer connection


Secondary  Contact
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NON-SUPPORT
Pathogens, trash/debris, turbidity 

Urban runoff, illicit sewer connection


Aesthetics

[image: image41.wmf]
NON-SUPPORT
Trash/debris, turbidity

Urban runoff, illicit sewer connection


RECOMMENDATIONS Blackstone River (MA51-03)

· Recommendations quoted from Appendix C – 1998 DEP DWM Biomonitoring Technical Memorandum.  

BLK01

Organic pollutant loadings entering this portion of the Blackstone River from Mill Brook continue to compromise water quality and biological integrity at BLK01. In addition, the conspicuous absence of filter-feeders and the extremely low abundance of invertebrates suggests the presence of a toxicant (i.e., ammonia, and/or metals toxicity). Again, Mill Brook—and especially the Worcester CSO facility—probably is the source of potential toxic stressors. Instream toxicity testing, as well as toxicity analyses of the CSO discharge, should be conducted to confirm this. Sediment toxicity at BLK01 is recommended as well.

BLK02

As has historically been the case, the severely impaired benthic community here is structured in response to severe organic enrichment and possible toxicants, and is probably most impacted by the UBWPAD discharge…. Significant deposits of sand compromise biological integrity at BLK01 as well, and probably originate from recent highway construction activities (i.e., new exit and ramp construction) just upstream from the sampling reach. An investigation into the efficacy of pre-existing nonpoint source pollution-related Best Management Practices (BMPs), or the implementation of new BMPs, associated with the highway interchange project is recommended. 

· The MHD, Massachusetts Turnpike Authority, and the City of Worcester should implement BMPs to reduce road sand and other urban runoff inputs to the Blackstone River Basin (i.e., storm water permitting requirements).

· Continue to monitor fecal coliform bacteria levels to evaluate the effectiveness of the City of Worcester DPW Storm Water Management Program, Illicit Connections Program repair projects. Review the City of Worcester’s investigatory sampling and inspection data (fecal coliform bacteria) collected in this subwatershed as required in their storm water permit (MAS010002).

· The UBWPAD (MA0102369) should continue to collect water from the Blackstone River upstream of their discharge to use as dilution water in their whole effluent toxicity tests.  If the river water does not meet the control test acceptability criteria (e.g., survival > 80% at 7-day), then the river water must still be utilized as a test control and not as diluent.  If toxicity test results continue to violate permit limits (frequency and severity of violations considered), a toxicity identification and reduction evaluation should be conducted. 

· Restore and/or establish vegetated riparian buffers along the Blackstone River (especially in areas impacted by the Route 146 Construction Project) to help absorb and filter runoff before it reaches the river.

· Work with the Blackstone Watershed Team and continue to implement remedial actions that will clean up contaminated groundwater and soil, currently impacting the Blackstone River (Jobin 2000).

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

· In the next revision of the Massachusetts Surface Water Quality Standards, consider (in consultation with DFWELE) designating the following rivers in this subwatershed as cold water fisheries: Cold Spring, Sutton, and Cronin brooks.

Poor farm brook (Segment MA51-17)

Location: Headwaters, West Boylston to the inlet of Shirley Street Pond, Shrewsbury.
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Segment Length: 3.6 miles.  

Classification: Class B.

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

Residential
37%

Forest
33%

Open Land
18%

The use assessments of City Farm and Shirley Street ponds are provided in the Lakes Assessment section of this report (Tables 5 and 6).

A shoreline survey of Poor Farm Brook was conducted in November 1998 in conjunction with the Blackstone Headwaters Coalition.  A golf course, horse farm and well fields were noted as being in close proximity to the brook. While the water column was generally clear, trash and debris was observed along the entire brook.  The lower reach of Poor Brook, from the outlet of City Farm Pond to the mouth at Lake Quinsigamond, was dry (Coffin 24 January 2001).  

In July 1973, DFWELE (Project No. F-36-R-6) conducted a fish population survey in Poor Farm Brook.  Five species of fish including, in order of dominance, blacknose dace, white sucker, brook trout, tesselated darter and an individual brown bullhead were collected (DFWELE undated).

WMA WATER WITHDRAWAL SUMMARY  (Appendix D, Table D2):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal (# days if <365)
1998 Average

Withdrawal

Worcester Sand and Gravel, Inc

9P21227102

Well #1

Surface water
0.57 MGD

(270)
0.26 MGD

Morningdale Water District
2039001

21203901
039A02G  Well #2

039A01G Well #1
0.17 MGD
0.17 MGD

Shrewsbury Water & Sewer Department
2271000
9P21227101
21227101
2271000-03G

2271000-05G

2271000-04G

2271000-06G

2271000-01G

2271000-02G

2271000-07G
3.65 MGD
3.88 MGD*

Worcester Department Public Works
2348000

21234805
Shrewsbury Well
Emergency only
None

* exceeds the WMA threshold of 0.1 MGD and regulatory actions are currently underway (Beaudoin 2001)

NPDES wastewater discharge Summary:

Storm Water Permits:

MAS010002 issued to the City of Worcester DPW in September 1998 and gives authorization to discharge from all new or existing storm sewers into Poor Farm Brook. The permit requires a storm water management plan.  Worcester is rotating their investigatory sampling and inspection efforts through the five sub-basins beginning with Lake Quinsigamond in 1999, Indian Lake/Mill Brook subbasin in 2000, Kettle/Tatnuck Brook subbasin in 2001, Beaver Brook subbasin in 2002, and the Blackstone/Middle River subbasin in 2003.  Additionally, DPW responds to complaints and/or known hotspots as needed (CDM 1999).

Use Assessment 
Too little current data/information were available to adequately assess the designated uses in Poor Farm Brook; therefore this segment is not assessed.  However, Poor Farm Brook, from the outlet of City Farm Pond to the mouth at Lake Quinsigamond, was dry in November 1998 and trash and debris were noted along its entire length, therefore both the Aquatic Life and Aesthetic uses are on “Alert Status”. 

Poor Farm Brook (MA51-17) Use Summary Table 
Aquatic Life*
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics*
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Not Assessed

* “Alert Status” issues identified

RECOMMENDATIONS Poor Farm Brook (MA51-17)

· Continue to monitor fecal coliform bacteria levels to evaluate the effectiveness of the City of Worcester DPW Storm Water Management Program, Illicit Connections Program repair projects. Review the City of Worcester’s investigatory sampling and inspection data (fecal coliform bacteria) collected in this subwatershed as required in their storm water permit (MAS010002).

· Continue to review Shrewsbury Water & Sewer Department’s compliance with their WMA registration/permit.

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

· Work with the Blackstone Headwaters Coalition and other local/regional groups to conduct a stream cleanup effort along Poor Farm Brook.

· Collect additional data to determine the frequency, duration and spatial extent of the low flow conditions Poor Farm Brook.

Quinsigamond River (Segment MA51-09)

Location: Outlet Flint Pond, Grafton to confluence with Blackstone River, Grafton.
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Segment Length: 5.3 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
42%

Residential
28%

Open Land
9%

The use assessments of Flint Pond, Hovey Pond, Lake Ripple, and Lake Quinsigamond are provided in the Lakes Assessment section of this report (Tables 5 and 6).

In July 1973, DFWELE (Project No. F-36-R-6) conducted a fish population survey in the Quinsigamond River.  Eight species of fish including, in order of dominance, yellow bullhead, bluegill, fallfish, pumpkinseed, redfin pickerel, white sucker, tesselated darter an individual black crappie were collected (DFWELE undated).

Additionally, Axtell Brook in Grafton, a tributary to the Quinsigamond River, was identified by DFWELE as supporting native brook trout based on a survey conducted in 1982 (McLaughlin 2001).

WMA WATER WITHDRAWAL SUMMARY  (Appendix D, Table D2):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Wyman-Gordon Company


21211001
Well #4

Well #3A

Well #2

Well #1

Hovey Pond/Quinsigamond
3.38 MGD
0.02 MGD

Concrete Service Inc.*


21218604
Wash Water Pump #2

Concrete Mix Plant #1

Domestic Well #3
1.08 MGD* (264 days)
0.29 MGD in 1996

Grafton Water District *
2110000
9P421211004
21211004
2110000-03G

2110000-04G
1.11 MGD*
0.99 MGD*

* Indicates system-wide withdrawal

NPDES wastewater discharge Summary:

Wyman-Gordon Company, Grafton (MA0004341) discharges (permit issued June 1997) via multiple outfalls including #001, #010, and #008.  When there is a hydraulic overflow of the Runoff Management Facility, outfall 010 discharge to Quinsigamond River (at flows up to 1.4 cfs), and at higher flows outfall 001 discharges to a tributary to the Quinsigamond River.  The facility is required to conduct an acute whole effluent toxicity test (LC50>100%) once a quarter if/when a discharge occurs.  The facility is also authorized to discharge storm water via Outfall 008 to Flint Pond via Bonny Brook. At this outfall, the company is required to monitor whole effluent toxicity at the frequency of once per year.  

Storm Water Permits:  

MAS010002 issued to the City of Worcester DPW in September 1998 and gives authorization to discharge from all new or existing storm sewers into Lake Quinsigamond. The permit requires a storm water management plan.  Worcester is rotating their investigatory sampling and inspection efforts through the five sub-basins beginning with Lake Quinsigamond in 1999, Indian Lake/Mill Brook subbasin in 2000, Kettle/Tatnuck Brook subbasin in 2001, Beaver Brook subbasin in 2002, and the Blackstone/Middle River subbasin in 2003.  Additionally, DPW responds to complaints and/or known hotspots as needed (CDM 1999).  Wet weather sampling and monitoring in the Lake Quinsigamond subbasin was hampered in 1999 for two reasons: the timing of the Sampling and Monitoring Plan approval and the extremely dry conditions.  

Other:

Hazardous Waste Sites (Ollila 2000):

Wyman-Gordon Company, Grafton (#2-0000535) is a Tier 1A waste site in the Quinsigamond River subwatershed.  A preliminary assessment (1997) of sediment in Bonny Brook and Flint Pond by GZA GeoEnvironmental indicated areas where polycyclic aromatic hydrocarbons (PAHs) and metal concentrations exceeded screening levels.  Additionally, areas were identified where sediments were saturated with petroleum products.  A Stage II Environmental Risk Characterization is in progress.  This work includes additional surface and sediment quality sampling, in-situ toxicity tests, leaching tests for wet and dry sediments, and an evaluation of potential sediment transport to the Quinsigamond River.  Surface and groundwater along the eastern part of the site discharges to East Brook, another tributary of the Quinsigamond River.  Wyman-Gordon sampled soils, sediment, surface water, and groundwater in this area during the summer/fall of 1999.  Petroleum stained soils were also identified in a wetland area.  Sampling results from these investigations will be available in 2001.

Use Assessment 
Aquatic Life

Biology

A preliminary baseline ecological and human health risk characterization was conducted at Fisherville Pond by McLaren/Hart Environmental Corp on behalf of the US ACOE in 1996 (US ACOE 1997). This study included both fish community and quantitative benthic invertebrate surveys.  This fish survey indicated a moderately diverse and abundant community in Fisherville Pond although the community was dominated by pollution tolerant species (white sucker, golden shiner and carp).  Aquatic earthworms, chironomid midges, damselflies, snails and amphipods dominated the benthic macroinvertebrate community.  

The ACOE study indicated that while degradation was not severe, the impacts to the biological communities were likely the result of a combination of water and sediment quality and a less than stable pool height (US ACOE 1997). 

Toxicity

Effluent

Wyman-Gordon Company conducted a whole effluent toxicity test on outfall 001 in May 1998.  No acute toxicity was detected by C. dubia (LC50 >100% effluent).  Results of whole effluent toxicity monitoring of Outfall 008 in May 1998 and June 1999 were LC50 = 70.7 and >100% effluent, respectively. 

Chemistry – sediment

A preliminary baseline ecological and human health risk characterization was conducted at Fisherville Pond by McLaren/Hart Environmental Corp on behalf of the US ACOE (US ACOE 1997).  This study included AVS/SEM analyses at two stations in this segment of the Quinsigamond River.  All samples had SEM/AVS ratios greater than one, indicating the divalent metal concentrations in these sediments may be toxic to sediment biota. 

The information available for the Quinsigamond River was limited to Flint and Fisherville ponds. The Aquatic Life Use for the river is on “Alert Status” due to the presence of hazardous waste contamination and likely sediment quality degradation. 

Primary Contact and Secondary Contact RECREATION

The City of Worcester DPW Storm Water Management Program, Illicit Connections Program identified 16 illicit sewer connections discharging to Lake Quinsigamond, ten of which were repaired between April 1999 and 2000 (City of Worcester DPW 2001 and Beaudoin 2001). 

Although no instream fecal coliform bacteria data was available, the presence of illicit sewer connections discharging into Lake Quinsigamond is of concern and serves to place this segment on “Alert Status” for both the Primary and Secondary Contact Recreational uses.

Quinsigamond River (MA51-09) Use Summary Table
Aquatic Life*
Fish  Consumption
Primary  Contact*
Secondary  Contact*
Aesthetics
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Not Assessed

* “Alert Status” issues identified

RECOMMENDATIONS Quinsigamond River (MA51-09)

· Continue to monitor fecal coliform bacteria levels to evaluate the effectiveness of the City of Worcester DPW Storm Water Management Program, Illicit Connections Program repair projects. Review the City of Worcester’s investigatory sampling and inspection data (fecal coliform bacteria) collected in this subwatershed as required in their storm water permit (MAS010002).

· Evaluate the data, when available, from the Environmental Risk Assessment of the Wyman Gordon, Grafton hazardous waste site.

· Continue to support the US ACOE Aquatic Habitat Restoration Study ongoing on the Blackstone River from Fisherville Pond to the Rhode Island border and evaluate the data/analyses as they become available.

· In the next revision of the Massachusetts Surface Water Quality Standards, consider (in consultation with DFWELE) designating Axtell Brook, a tributary to the Quinsigamond River, as a cold water fishery. 

· Working with MHD, evaluate opportunities to reduce pollutants from road runoff into the Quinsigamond River from State highways (e.g., Routes 9 and 20) as part of implementing Phase II of the NPDES Storm Water Program.

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

Blackstone river (Segment MA51-04)

Location: Fisherville Dam, Grafton to outlet Rice City Pond, Uxbridge.
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Segment Length: 8.7 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
47%

Residential
25%

Open Land
8%

The use assessment of Rice City Pond is provided in the Lakes Assessment section of this report (Table 5).

Rice City Pond was created in the 1860’s to provide power, via a portion of the former Blackstone Canal, to the Central Woolen Mill in Uxbridge (which became the Stanley Woolen Mill). The original 14-foot high dam, which impounded an area of approximately 96 acres, was breached in 1955 with the intense flooding associated with Hurricane Diane (19 August 1955).  The dam was replaced with a 9-foot high dam, which now impounds approximately 20 acres. Rice City Pond historically received contaminants from upstream sources.  The contaminated sediments, through resuspension, continue to impact the pond. 

Fish population surveys in the Blackstone River were conducted by DFWELE in July/August 1973 (Project No. F-36-R-6) (DFWELE undated).

WMA WATER WITHDRAWAL SUMMARY  (Appendix D, Table D2):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Riverdale Mills Corporation

9P21221602


0.3 MGD
No data supplied

South Grafton Water District
2110001

21211002
Ferry Street P.S.

Providence Road P.S.
0.2 MGD
0.21 MGD*

Coz Realty Trust


21221602
Railroad Street

Well #2
0.32 MGD
0.27 MGD

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

NPDES wastewater discharge Summary:

The Grafton WWTP (MA0101311) is permitted (September 1999) to discharge 2.4 MGD of treated wastewater via outfall #001A of to this segment of the Blackstone River.  The permit limit for whole effluent toxicity is LC50 ( 100%. Grafton is required to meet a monthly average TRC limit of 0.21mg/L, which was met during all tests from January 1996 to February 2000.  Ammonia nitrogen concentrations of the effluent ranged between 1.2 and 19 mg/L based on data for the effluent from the TOXTD database.  The facility appealed the limits for total phosphorus and summer total suspended solids as well as the dilution factor used to develop their total ammonia, whole effluent toxicity testing (chronic) and TRC limits.

COZ Plastics, Inc. (MA0032549) is permitted (September 1995) to discharge contact cooling water, non-contact cooling water and vacuum pump seal water via outfall #001 to this segment of the Blackstone River.  The permit limit for whole effluent toxicity is LC50 ( 50% (test required annually).  

Riverdale Mills Corporation (MAG250279) is authorized to discharge non-contact cooling water to the Blackstone River.  They were required to report the result of a modified acute and chronic toxicity test. 

The Northbridge WWTP (MA0100722) is permitted (September 1999) to discharge 2.0 MGD of treated wastewater via outfall #001A to a small unnamed tributary to this segment of the Blackstone River.  The permit limit for whole effluent toxicity is LC50 ( 100% and a CNOEC > 88%.  Northbridge is required to meet a monthly average TRC limit of 0.013 mg/L.  The facility occasionally has violations for BOD, TSS, and flow and is also under order to upgrade for nitrogen and phosphorus removal (Mounce 2000).  Ammonia-nitrogen concentration data for the effluent from the TOXTD database ranged between 8.3 and 20 mg/L.

Other:

The Farnumsville hydropower facility is located between Fisherville Dam and the Riverdale impoundment. In the Blackstone River Initiative, this facility was identified as a major source of flow fluctuations in the Blackstone River.  However, the hydropower facility has been off-line since 1996, and the dam is now breached and in severe disrepair (Beaudoin 2001).  
FERC:

Riverdale Mills is a 150 kilowatt licensed hydropower facility (FERC Project # 9100) in the village of Riverdale, Northbridge on the Blackstone River.  The 30-year permit was issued 15 June 1987 to operate as run-of-the-river.  Currently one of the three tunnels with turbines is active, and the remaining two are being reconstructed.  At present there are no fish passageways, however FERC may require them in the future.  

In the report of a study conducted from 1994-1995, the Farnumsville Mill and Riverdale Mill hydropower facilities were identified as the primary sources of erosion of contaminated bank sediments, as well as chronic downstream transport of these contaminants (Snook 1996).  The Farnumsville Mill hydropower plant has been off-line since 1996, when the town of Grafton requested that the impoundment be lowered to allow maintenance of bridge and roadways, resulting in an approximately 4-acre loss in impounded surface area.  In a recent decision by the Federal Energy Regulatory Commission (FERC), it was ruled that the Blackstone River is navigable (earlier rulings deemed that the river was non-navigable), and thus subject to FERC jurisdiction when and if the facility is returned to operational condition (Beaudoin 2001).

The Riverdale Pond was largely dewatered in 1976, when the milldam was breached.  In 1984, the dam was rebulit to its original height, and Riverdale Pond was again flooded.  Riverdale Power & Electric Co., Inc. was established in 1985, and is currently licensed by FERC to generate power under run-of-river operation conditions.  Recent studies by the USGS (1999) and Pelto confirm that the Riverdale facility backwaters the Blackstone River for a distance upstream of the USGS flow gaging station in the village of Rockdale (Northbridge), and that impacts from the facility are measured as far downstream as Rice City Pond (Northbridge/Uxbridge) (Pelto 30 March 2001).  

Hazardous Waste Sites (Ollila 2000):

Waste Site #2-0000206 Kaltsas/Omni Durlite, 120 Main St. Grafton.  The site also known as “Fisherville Mill” and is located on the western side of the Blackstone River below the Fisherville Dam.  The site is owned by the Central Massachusetts Economic Development Authority (CMEDA).  The mill was closed in 1986 and destroyed by fire in August 1999.  The DEP BWSC, EPA and CMEDA removed asbestos contaminated debris and lead contaminated ash after the fire. 

Number 6 oil released from former underground storage tanks is present in soils on the western side of the site near the Blackstone River Canal.  The Canal extends from Fisherville Pond at the northern edge of the site to the Blackstone River at the southern boundary of the site and was formerly used to generate power at Fisherville Mill.  The BWSC maintains booms to capture and control No. 6 oil that continues to discharge to the Canal.  The volume of water flowing through the Canal has decreased significantly since June and July of 1999 when water levels dropped in Fisherville Pond.  

A chlorinated volatile compound (CVOC) plume extends from the former mill area to the Blackstone River and Canal and CVOCs are discharging to both (concentrations below surface water quality criteria).  The CMEDA and EPA are conducting a pilot project to determine if in-situ bioremediation of the chlorinated hydrocarbons will be an effective remediation strategy.

PCB at concentrations between 1 and 23 ppm have been detected in river and canal sediments near the former mill.  However, an on-site source of PCB has not been identified.  The highest PCB concentrations were measured in samples collected near the Fisherville Dam and in the Canal south of Main Street (Route 122A).  

Use Assessment 
Aquatic Life

Habitat and Flow

The Blackstone River near Sutton Street, Northbridge (Station BLK07) received the lowest habitat score of any DWM biomonitoring station during the 1998 survey. Sediment deposition, severe channelization, and reduced riparian zone width all affected the habitat score most negatively (Appendix C, Table A5). 

Gate changes at the Riverdale Mills dam have a direct and immediate effect on river stages both upstream and downstream of the dam (Socolow 1999).  The raising and lowering of the pool created by the dam at Riverdale Mills has been identified as affecting streamflow conditions in the Blackstone River. The daily fluctuations of the Blackstone River due to the Farnumsville hydropower facility were significant (Wright et al 1996), but as the hydropower dam has been breached, flow fluctuations from this source ceased in 1996 (Beaudoin 2001).

Biology  

In July 1998 DWM conducted a RBP III benthic macroinvertebrate survey at one station on this segment of the Blackstone River (Appendix C): BLK07 upstream from Sutton Street, Northbridge.  The benthic assemblage at BLK07 was 29% comparable (“moderately impaired”) to the regional reference station BLK09-8A. 

DWM periphyton samples were collected in this segment of the Blackstone River at the benthic macroinvertebrate sampling locations.  Instream vegetation was abundant, consisting of dense beds of rooted submergents (Sagitaria subulata) and the streaming green alga Ulothrix zonata (Appendix C).  

Toxicity

Ambient

As required in their NPDES permit, COZ Plastics Inc. collects water from the Blackstone River upstream from their facility, adjacent to Main Street, Northbridge for toxicity testing.  Survival (48-hour) of C. dubia and P. promelas exposed to the Blackstone River was 100% for both tests (June 1997 and July 1998).

Riverdale Mills Corporation collected water from the Blackstone River from Riverdale Pond (just upstream of Riverdale Street, Northbridge). Survival of C. dubia exposed to the Blackstone River was 100% for both tests (January 1996 test 48-hour exposure and February 1999 test 7-day exposure).

Effluent

Grafton WWTP has conducted whole effluent toxicity tests on a quarterly basis from January 1996 to February 2000.  The Grafton WWTP effluent was acutely toxicity to C. dubia in only one (LC50 = 17%) of 14 test events. 

COZ Plastics Inc. conducted two whole effluent toxicity tests in June 1997 and July 1998 on two test organisms (C. dubia and P. promelas).  No acute whole effluent toxicity was detected.

Riverdale Mills Corporation has conducted two whole effluent toxicity tests using C. dubia in January 1996 and February 1999.  No acute toxicity was detected (LC50 >100% effluent).  No chronic toxicity was detected in the January 1996 test although the CNOEC result for the February 1999 test was 50% effluent.

Northbridge WWTP has conducted whole effluent toxicity tests on a quarterly basis from May 1996 to February 2000. The permit requires toxicity testing for two test organisms (C. dubia and P. promelas). Acute toxicity in the 16 test events was detected only once by each test organism in November 1996 and February 1997 (LC50 = 67% for both); all other LC50 results were >100% effluent.  Chronic toxicity was detected in four of the C. dubia tests (CNOEC = 50% effluent) and in three of the P. promelas tests (CNOEC < 6.25% in May 1996 and CNOEC = 50% effluent in November 1996 and August 1999).

Chemistry – water

COZ Plastics, Inc. collected ambient river water upstream from their facility, adjacent to Main Street, Northbridge for use as dilution water in their whole effluent toxicity tests. Tests (for pH, suspended solids, ammonia nitrogen, TRC, and hardness) were conducted on 25 June 1997 and 30 July 1998.  DWM physico-chemical water quality sampling was conducted on only one occasion at station BLK07-A (Sutton Street Bridge, Northbridge) on this segment of the Blackstone River (Appendix B, Figure B1).  While the total phosphorus concentration was elevated (0.34 mg/L), no other variables indicated obvious water quality problems (Appendix B, Tables B5 and B6). COZ Plastics, Inc. ambient river data are summarized below (TOXTD database):

pH

The pH measurements were 7.2 and 7.6 SU. 

Total Residual Chlorine

TRC concentrations were 0.05 and 0.11mg/L. 

Hardness

Hardness measurements were 60 and 66 mg/L. 

Suspended Solids

Suspended solid concentrations were BDL and 7.8 mg/L.

Ammonia-Nitrogen

NH3-N concentrations were 0.15 and 0.32 mg/L.  

Chemistry – sediment

As part of the Blackstone Initiative, sediment quality analyses were conducted at Farnumsville Pond, the former Rockdale Impoundment (near COZ Chemical), Riverdale Mill Pond, and Rice City Pond in 1991 and 1993.  Additional work in the Blackstone River was conducted by USGS in 1993 at the former Rockdale Impoundment (near COZ Chemical) and in Rice City Pond, its floodplain, and canal area as part of a 319 project (US ACOE 1997).  Elevated levels of metals were documented in the above impoundments.  Sediment sampling conducted as part of the Rice City Pond Section 319 Project documented PCBs in the former Rockdale Impoundment, the Omni Duralite facility and adjacent Blackstone Canal and Rice City Pond (Snook 1996).  PCBs were not detected in the sample from the Fisherville Impoundment.  A sediment layer saturated with oily residues was also documented in the Rice City Pond area (Snook 1996).  A subsurface oil layer similar to that found in Rice City Pond/area was also observed in the former Rockdale Impoundment, the Omni Duralite facility and adjacent Blackstone Canal.  It has also been documented that the sediments accumulated behind the Farnumsville Dam emit distinct oil sheens and heavy petroleum odors when disturbed (Beaudoin 2001).  

[Note:  A pilot project has recently been initiated using phytoremediation technologies to stabilize and decontaminate Rice City Pond sediments (Lanza and Xing 1999).  This project is funded by DEM through the Massachusetts Watershed Initiative.]  

Based on a moderately impaired benthic community, habitat degradation (erosion, sedimentation and channelization), evidence of organic enrichment, hydromodification and sediment contamination, this segment of the Blackstone River in assessed as non-support for the Aquatic Life Use. 

Fish Consumption

DPH has issued a fish consumption advisory due to PCB contamination for Riverdale and Rice City ponds.

 Riverdale Pond, Northbridge:

1. “Children under 12, pregnant women and nursing mothers should not consume fish from Riverdale Pond in order to prevent exposure of developing fetuses and young children to PCBs.”

2. “The general public should limit consumption of all fish species from Riverdale Pond to two meals per month.”

Rice City Pond, Uxbridge/Northbridge:

1. “Children under 12, pregnant women and nursing mothers should not consume any fish from Rice City Pond in order to prevent exposure of developing fetuses and young children to PCBs.”

2. “The general public should not consume any carp from Rice City Pond.”

Based on the DPH fish consumption advisories, the Fish Consumption Use is non-support for the combined length of Rice City and Riverdale ponds (4.0 miles).

PRIMARY CONTACT AND SECONDARY CONTACT RECREATION

In July 1998 DWM collected a fecal coliform bacteria sample at the same location as the water quality data (Appendix B, Figure B1). The fecal coliform bacteria count was 1,020 cfu/100mLs (dry weather sampling conditions) (Appendix B, Table B7). 

The Blackstone River Initiative studies included intensive sampling of bacteria under both wet and dry weather conditions. High bacteria counts were recorded during storm events throughout the mainstem Blackstone River (MA DEP and EPA 1997 and Wright et al. 1998). The source of this contamination is mainly from the City of Worcester CSO facility and urban runoff.

Limited data was available to assess the recreational uses.  However, based on historically high bacteria counts (noted in the Blackstone River Initiative) resulting from the City of Worcester CSO, and the aesthetic quality degradation (turbidity and odors), it is best professional judgement that the Primary and Secondary Contact Recreational uses are assessed as non-support.

Aesthetics

Instream turbidity (visual observations) and sewage odors were noted during the 1998 DWM biosurvey (Appendix C). 

Based on the above information (turbidity and odors) and best professional judgement, the Aesthetics Use is assessed as non-support.

Blackstone River (MA51-04) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image52.png]



NON-SUPPORT
Flow alteration, metals, organic enrichment

Hydromodification, contaminated sediments, municipal point sources


Fish  Consumption
[image: image53.png]



NON-SUPPORT 4.0 miles Rice City and Riverdale ponds 

NOT ASSESSED 4.7 miles
PCB

Unknown


Primary  Contact
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NON-SUPPORT
Pathogens,  turbidity

Municipal point sources, CSO, urban runoff 


Secondary  Contact
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NON-SUPPORT
Pathogens,  turbidity

Municipal point sources, CSO, urban runoff


Aesthetics

[image: image56.wmf]
NON-SUPPORT
Odors, turbidity

Municipal point sources, CSO, urban runoff


RECOMMENDATIONS Blackstone River (MA51-04)

· The Grafton WWTP (MA0101311) should collect water from the Blackstone River upstream of their discharge to use as dilution water in their whole effluent toxicity tests.  If the river water does not meet the control test acceptability criteria (e.g., survival > 90% at 48-hours), then the river water must still be utilized as a test control but not diluent.  The facility must also request and receive written approval, if necessary, to utilize an alternate standard dilution water with similar hardness to that of the Blackstone River.  If toxicity test results do not meet permit limits (frequency and severity of violations considered), a toxicity identification and reduction evaluation and/or an instream biological monitoring evaluation may be warranted/required.

· The Northbridge WWTP (MA0100722) should also be collecting water from the small tributary upstream of their discharge to use as dilution water in their whole effluent toxicity tests.  If the river water does not meet the control test acceptability criteria (e.g., survival > 80% at 7 days), then the river water must still be utilized as a test control but not diluent.  The facility must also request and receive written approval, if necessary, to utilize an alternate standard dilution water with similar hardness to that of the small unnamed tributary.  If toxicity test results do not meet permit limits (frequency and severity of violations considered), a toxicity identification and reduction evaluation and/or an instream biological monitoring evaluation may be warranted/required. 

· Riverdale Mills is being required to install flow-measuring devices at their facility by FERC.  To the extent possible, the effects of storm water runoff (particularly from the city of Worcester) and this hydropower operation should be minimized to reduce hydromodification and maintain natural flow regimes in this segment of the Blackstone River.  These efforts should also help to reduce the resuspension of contaminated sediments, erosion and bank slumping. 

· At present there are no fish passageways at Riverdale Mills on the Blackstone River.  Work with FERC to determine if fish passageways should be required in the future. 

· Evaluate the results of the Central Massachusetts Economic Development Authority and EPA pilot project to determine if in-situ bioremediation of the chlorinated hydrocarbons will be an effective remediation strategy data from the Kaltsas/Omni Durlite (also known as “Fisherville Mill”) hazardous waste site #2-0000206. 

· Evaluate the effectiveness of UMASS’s pilot project in stabilizing and reducing contamination in Rice City Pond (Lanza and Xing 1999).

· Continue to support the US ACOE Aquatic Habitat Restoration Study ongoing on the Blackstone River from Fisherville Pond to the RI border and evaluate the data/analyses as they become available.

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

Blackstone river (Segment MA51-05)

Location: Outlet Rice City Pond, Uxbridge to the old Water Quality Monitor (at the Conrail Railroad trestle due north of Collins Drive), Millville.
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Segment Length: 7.4 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
56%

Residential
20%

Agriculture
7%

The use assessment of Rice City Pond is provided in the Lakes Assessment section of this report (Table 5).

Fish population surveys in the Blackstone River were conducted by DFWELE in July/August 1973 (Project No. F-36-R-6) (DFWELE undated).  Additionally, Emerson and Happy Hollow brooks in Upton, and Scadden Brook in Uxbridge, tributaries to this segment of the Blackstone River, were identified by DFWELE as supporting native brook trout based on surveys conducted in 1981, 1991, and 1992, respectively (McLaughlin 2001).

WMA WATER WITHDRAWAL SUMMARY  (Appendix D, Table D2):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Uxbridge Water Department
2304000
9P21230401
21230401
2304000-05G

2304000-04G
1.24 MGD*
0.81 MGD*

* Indicates system-wide withdrawal

NPDES wastewater discharge Summary:

Uxbridge WWTF (MA0102440) is authorized to discharge 2.5 MGD of treated wastewater via outfall #001 to this segment of the Blackstone River.  The permit limit for whole effluent toxicity is LC50 ( 100%. The facility has met the average monthly TRC limit of 0.24 mg/L. The concentration of NH3-N in the effluent (toxicity report information) ranged between 0.18 and 6.9 mg/L.  The actual discharge from the plant is around 1 MGD.  Millville Center, an area with numerous failing septic systems, is evaluating the potential for tying into the Uxbridge WWTP (Mounce 2000).

Use Assessment 
Aquatic Life

Biology  

In July 1998 DWM conducted a RBP III benthic macroinvertebrate survey at one station on this segment of the Blackstone River (Appendix C): BLK12A upstream from Central Street, Millville, MA.  The benthic assemblage at BLK12A was 24% comparable (“moderately impaired”) to the Mumford River reference station BLK09-8A. 

BLK12A received the highest habitat evaluation of any of the DWM sampled mainstem Blackstone River stations. 

Toxicity

Effluent

Acute toxicity was detected in three of the ten C. dubia tests (LC50 = 33 in April 1996 and 70.7% effluent in October 1997 and April 1999) conducted between April 1996 and April 2000 on the Uxbridge WWTF effluent. 

Chemistry – water

DWM physico-chemical water quality sampling was conducted on only one occasion at station BLK12A (upstream from Central Street, Millville, MA) on this segment of the Blackstone River (Appendix B, Figure B1).  While nutrient concentrations were slightly elevated (0.23 mg/L), none of the other variables indicated obvious problems (Appendix B, Tables B5 and B6).  Water quality data for the Blackstone River at the USGS Millville gage is reported in the USGS Water Year Reports and is summarized below (Socolow et al. 1996, Socolow et al. 1997, Socolow et al. 1998, Socolow et al. 1999 and Socolow et al. 2000). 

DO 

DO measurements ranged from 5.6 to 13.6 mg/L and saturation ranged from 64 to 98%.  It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.  

Temperature 

The maximum temperature was 24ºC.

pH and Alkalinity

pH measurements ranged from 6.0 to 7.6 SU with six of 35 measurements below 6.5 SU.  The alkalinity ranged from 13 to 38 mg/L.

Turbidity  

The maximum turbidity measurement was 4.2 NTU.

Total Phosphorus

TP concentrations ranged between 0.04 and 0.39 mg/L.

Hardness

Hardness data ranged between 32 and 61 mg/L.

Chemistry – sediment

As part of the Blackstone Initiative, sediment quality analyses were conducted in the impoundments upstream of this segment of the Blackstone River.  Elevated levels of metals were documented in these upstream impoundments.  Additionally, a sediment layer saturated with oily residues was documented in the Rice City Pond area (US ACOE 1997).  Because of the upstream hydropower facilities, storm events, and spring runoff, contaminated sediments are re-suspended and ultimately transported downstream (Snook 1996).  

In September 1999 USGS sampled sediment from the Blackstone River at their gage in Millville for total PCB and organics.  The concentration of total PCB was 63(g/kg and the concentration of total DDT was 2.0(g/kg (Socolow et al. 2000).

There are indications that water quality conditions are improving (presence of mayflies), although elevated phosphorous concentrations were documented.  Rice City Pond has also been identified as the single most significant source of nonpoint source pollution (heavy metals, nutrients, and suspended solids) in the Blackstone River Basin during both wet and dry conditions (Snook 1996).  Combined with the moderately impaired benthic macroinvertebrate community in the river near Central Street in Millville, the Aquatic Life Use is assessed as non-support for this entire segment of the Blackstone River. 

Fish Consumption
It should be noted that DPH has issued a fish consumption advisory due to PCB contamination for two impoundments upstream of this segment (Riverdale and Rice City ponds) and an impoundment downstream of this segment (Blackstone River impoundment above the Blackstone Gorge).  

Since there is no specific advisory (statewide advisory not withstanding) for this segment of the Blackstone River, the Fish Consumption Use is not assessed.  

PRIMARY CONTACT AND SECONDARY CONTACT RECREATION

Fecal coliform bacteria data for the Blackstone River at the USGS Millville gage is reported in the USGS Water Year Reports and is summarized below (Socolow et al. 1996, Socolow et al. 1997, Socolow et al. 1998, Socolow et al. 1999 and Socolow et al. 2000). Between 1994 and 1999 a total of 29 fecal coliform bacteria samples were analyzed with counts ranging from 26 to 7,800 cfu/100mLs.  During the primary contact recreation season (April 1 to October 15th) only one of 15 counts (6%) exceeded 400 cfu/100 mLs.  In the entire data set (secondary contact recreation season) four of 29 counts (13%) exceeded 2,000 cfu/100mLs and two counts exceeded 4,000 cfu/100mLs. 

The Blackstone River Initiative studies included intensive sampling of bacteria under both wet and dry weather conditions. High bacteria counts were recorded during storm events throughout the mainstem Blackstone River (MA DEP and EPA 1997 and Wright et al. 1998). 

Based in part on the frequency of elevated fecal coliform bacteria counts from the Blackstone River Initiative and USGS datasets, the aesthetic quality (described below), and best professional judgement, the Primary Contact and Secondary Contact Recreation uses are assessed as partial support. 

Aesthetics

During the Blackstone Expedition canoe trip from Worcester to Providence (20-23 September 2000) this segment of the river, although turbid from a recent heavy rainstorm, was free of objectionable odors, oil sheens, and trash.  Elevated suspended solids in this segment of the river had been documented during prior surveys (Snook 1996), however turbidity levels reported by USGS at their gage downstream from both the Mumford and West rivers in Millville were low (Socolow et al. 1996, Socolow et al. 1997, Socolow et al. 1998, Socolow et al. 1999 and Socolow et al. 2000).  In 1998, DWM biologists noted the presence of sewage odors near Central Street in Millville.  Although this segment of the Blackstone River is noted as having slightly better aesthetic qualities than the upstream segments, the water column still appears turbid as evident at the river’s confluence with the West River in east Uxbridge (Cohen 2001). 

Based on the visual turbidity, and objectionable odors, the Aesthetics Use is assessed as partial support.

Blackstone River (MA51-05) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image57.png]



NON-SUPPORT
Nutrients, metals

Municipal point source, contaminated sediments


Fish  Consumption
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NOT ASSESSED





Primary Contact
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PARTIAL SUPPORT
Pathogens, odors, turbidity

Municipal point source, urban runoff


Secondary Contact
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PARTIAL SUPPORT
Pathogens, odors, turbidity

Municipal point source, urban runoff


Aesthetics

[image: image61.wmf]
PARTIAL SUPPORT
Odors, turbidity

Municipal point source, urban runoff


RECOMMENDATIONS Blackstone River (MA51-05)

· The Uxbridge WWTF (MA0102440) should collect water from the Blackstone River upstream of their discharge to use as dilution water in their whole effluent toxicity tests.  If the river water does not meet the control test acceptability criteria (e.g., survival > 90% at 48-hours), then the river water must still be utilized as a test control but not diluent.  The facility must also request and receive written approval, if necessary, to utilize an alternate standard dilution water with similar hardness to that of the Blackstone River.  If toxicity test results do not meet permit limits (frequency and severity of violations considered), a toxicity identification and reduction evaluation and/or an instream biological monitoring evaluation may be warranted/required. Currently the center of Millville has multiple failing septic systems and is in the process of evaluating a tie-in to the Uxbridge WWTF (Mounce 2000).  

· Continue to support the US ACOE Aquatic Habitat Restoration Study ongoing on the Blackstone River from Fisherville Pond to the Rhode Island border and evaluate the data/analyses as they become available.

· Evaluate the effectiveness of UMASS’s pilot project in stabilizing and reducing contamination in Rice City Pond (Lanza and Xing 1999). 

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

· In the next revision of the Massachusetts Surface Water Quality Standards, consider, with DFWELE, designating the following rivers in this subwatershed as cold water fisheries: Emerson, Happy Hollow, and Scadden brooks.

Mumford river (Segment MA51-13)

Location: Headwaters, outlet Tuckers Pond, Sutton to Douglas WWTP, Douglas.
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Segment Length: 5.5 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
76%

Residential
8%

Agriculture
8%

The use assessment of Tuckers Pond is provided in the Lakes Assessment section of this report (Table 5).

In August 1973, DFWELE (Project No. F-36-R-6) conducted a fish population survey in the upper Mumford River.  Eight species of fish including, in order of dominance, fallfish, tesselated darter, brown trout, white sucker, largemouth bass, chain pickerel, and one individual each of smallmouth bass and pumpkinseed were collected (DFWELE undated).

WMA WATER WITHDRAWAL SUMMARY  (Appendix D, Table D2):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Douglas Water Department
2077000
9P21207701
21207701
2077000-02G

2077000-01G
0.37 MGD
0.28 MGD

NPDES wastewater discharge Summary:

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

Use Assessment 
Aquatic Life

Habitat and Flow

The Mumford River (downstream from Manchaug St., Douglas) received one of the highest habitat scores in the Blackstone River watershed (Appendix C).  Flow in this segment of the Mumford River is affected by the dam/reservoir operations at Manchaug Pond (Sutton/ Douglas), Whitins Reservoir (Douglas), and Stevens Pond (Sutton). HydroProjects North operates the dams at Manchaug Pond and Whitins Reservoir (Beaudoin 2001).  They are authorized to release water from these waterbodies for Guilford of Maine, East Douglas facility which is located further downstream on the Mumford River (segment MA51-14).  Guilford of Maine is required to maintain a low flow of 16 cfs at all times, unless conditions prohibit this flow, as a condition of their NPDES Permit (MA0001538).  In addition, the town of Sutton owns the dam at Stevens Pond (Beaudoin 2001).  

Biology  

In July 1998 DWM conducted a RBP III benthic macroinvertebrate survey at one station on this segment of the Mumford River (Appendix C): BLK09-8A—Mumford River, downstream from Manchaug St., Douglas.  By virtue of its high habitat evaluation, historically good water quality, and minimal upstream/adjacent land-use impacts this station was designated as a regional reference station for the Blackstone River Basin.  As a reference station, it is considered to represent the “best attainable” (i.e., “least impacted”) conditions in the watershed in terms of habitat and water quality. Biological monitoring was also conducted at one site (upstream of the Douglas WWTP) on this segment of the Mumford River in September 1993.  Results of the 1993 survey are presented in a technical memorandum entitled Mumford River Benthic Macroinvertebrate Biomonitoring: Upstream/downstream comparison of point source discharge effects (Appendix F).

DWM periphyton samples were collected in 1998 at the benthic macroinvertebrate sampling location.  Aquatic mosses dominated instream vegetation, although submerged macrophytes (Myriophyllum sp., Nasturtium sp.) were observed as well.  Instream algae, though minimal, consisted mainly of the green filamentous alga Microspora sp. (Appendix C).  

DWM fish population sampling (August 1998) on the Mumford River was co-located with DWM’s benthic macroinvertebrate sampling location (BLK09-8A).  Eight fish species were collected, the majority of which are considered moderately tolerant to environmental perturbations (Appendix C).

Toxicity

Ambient

The Douglas WWTP collects water from the Mumford River upstream from their discharge (near North Street, Douglas) for use as dilution water in their whole effluent toxicity tests.  Survival of C. dubia and P. promelas (48-hour exposure) was reported as being > 90% for the 13 tests conducted between February 1996 and November 1999.

Guilford of Maine, Inc. East Douglas Division also collects water from the Mumford River upstream from the Douglas WWTP for use as dilution water in their whole effluent toxicity tests.  Survival of C. dubia and P. promelas (7-day exposure) was reported as being > 88% in all tests conducted between January 1997 and September 1999.

Chemistry – water

DWM physico-chemical water quality sampling of the Mumford River was conducted on only one occasion at station BLK09-8 (upstream of Potter Road, Douglas) (Appendix B, Figure B1).  While pH, alkalinity, and hardness was slightly low (6.3 SU, 4mg/L and 7.9 mg/L, respectively), none of the other variables indicated obvious problems (Appendix B, Tables B5 and B6).  The Douglas WWTP and Guilford of Maine, Inc. East Douglas Division collect Mumford River water upstream from the Douglas WWTP discharge for use as dilution water in their whole effluent toxicity tests. Results from the toxicity testing reports (TOXTD database) are summarized below. 

pH and Alkalinity

The pH ranged between 5.8 and 8.0 SU while alkalinity ranged between 2.6 and 40mg/L.

Total Residual Chlorine

TRC concentrations ranged from BDL to 0.06 mg/L. 

Hardness

Hardness measurements ranged between 8 and 36 mg/L.  

Suspended Solids

Suspended solids measurements ranged from BLD to 33 mg/L with only one of the 27 measurements exceeding 25 mg/L.

Ammonia-Nitrogen

Ammonia nitrogen concentrations ranged from BLD to 0.3 mg/L.

Based on the biological (reference station, high habitat quality), toxicity testing (high survival of test organisms) and water quality data (low turbidity, etc.), the Aquatic Life Use is assessed as support for this segment of the Mumford River.  

PRIMARY CONTACT AND SECONDARY CONTACT RECREATION

DWM collected one fecal coliform bacteria sample from the Mumford River upstream of Potter Road, Douglas (BLK09-8). The fecal coliform bacteria count was <20 cfu/100mLs and was collected during dry weather conditions (Appendix B, Table B7). 

Too limited instream fecal coliform bacteria data was available to assess either of the recreational uses therefore Primary and Secondary Contact Recreational uses are currently not assessed.  

Aesthetics

A shoreline survey of the Mumford River from the Manchaug residential area to Gilboa Pond Dam was conducted by the Blackstone River Watershed Association (BRWA) in May 1999.  The overall appearance of the Mumford River was good with a wide variety of riparian, aquatic and wildlife habitats. A few minor problems were noted including, bank erosion, pipes discharging into river, and isolated areas of trash (Coffin 24 January 2001).

The 1998 DWM biological survey identified the aesthetics of this stream to be good (high habitat quality, low suspended solids and turbidity) with the exception of localized NPS pollution (debris, grass clippings, etc.) (Appendix C).

Based on the above information the Aesthetics Use is assessed as support. This use is, however, on “Alert Status” due to localized areas of erosion, and trash/debris.  

Mumford River (MA51-13) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image62.png]



SUPPORT





Fish  Consumption
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NOT ASSESSED





Primary  Contact
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NOT ASSESSED





Secondary  Contact
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NOT ASSESSED





Aesthetics*
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SUPPORT






* “Alert Status” issues identified.

RECOMMENDATIONS Mumford River (MA51-13)

· Recommendations quoted from Appendix C – 1998 DEP DWM Biomonitoring Technical Memorandum.

… the BLK09-8A station in the Mumford River represents the “best attainable” (i.e., “least disturbed”) conditions for the basin at this time. The optimum benthic community structure and balanced trophic structure observed at BLK09-8A warrant its reference station status. NPS pollution here was observed, however, and poses a threat to habitat and biological potential. Sediment deposition—possibly the result of the upstream road crossing (Manchaug Street) compromises habitat quality by reducing productive epifaunal microhabitat. A site investigation should be conducted to determine if BMPs might address sediment inputs to this portion of the river. In addition, the dumping of grass clippings, leaves, and excavated materials—presumably associated with the adjacent cemetery—occurs along the right bank of the sampling reach and should be strongly discouraged.

· Work with the BRWA to implement their short and long-term actions including erosion control, development of a stewardship program, and a stream cleanup.  

· Evaluate reservoir operations and optimize release practices to maintain minimum flow and to the extent possible, natural flow regimes in the Mumford River.

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

MUMFORD RIVER (Segment MA51-14)

Location: Douglas WWTP, Douglas to confluence with Blackstone River, Uxbridge.
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Segment Length: 9.0 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
69%

Residential
12%

Agriculture
8%

The use assessments of Gilboa, Lackey, Meadow, Linwood, Whitin and Caprons ponds are provided in the Lakes Assessment section of this report (Tables 5 and 6).

Cold Stream Brook in Uxbridge, Cook Allen Brook in Sutton and Streamburg Brook in North Bridge, tributaries to this segment of the Mumford River, were identified by DFWELE as supporting native brook trout based on surveys conducted in 1985, 1988, and 1983, respectively (McLaughlin 2001).

A recent restoration project on the Mumford River was conducted at Lackey Pond.  The Lackey Dam had deteriorated to the point that it was no longer functional, and the Lackey Pond marshes were drained.  A long-term waterfowl banding study conducted from the mid-1970’s to 1990 provided historical data on the importance of Lackey Pond to waterfowl and marsh birds.  The restoration project was conducted from 1998 to 2000.  The pond height will now be managed by DFWELE to maximize deep and shallow marsh habitat (to maintain pre-1990 conditions).  The banding study resumed in 2000, and observations indicate that the marsh is recovering rapidly; wood ducks are already using Lackey Pond for a night roosting site (Heusman 2001).

WMA WATER WITHDRAWAL SUMMARY  (Appendix D, Table D2):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal (# days if < 365)
1998 Average

Withdrawal

Guilford of ME Finishing Services

9P321207702

Guilford Pond
1.5 MGD
0.27 MGD

Whitinsville Water Company
2216000
9P21221601
21221601
Sutton Well Field

Whitin Well Field
1.43 MGD
1.1 MGD

Whitinsville Golf Club


21221603
Whitinsville GC
0.047 MGD (180 days)
0.06 MGD*

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

NPDES wastewater discharge Summary:

Douglas WWTP (MA0101095) is permitted (September 1995) to discharge 0.18 MGD of treated wastewater via outfall #001A to the Mumford River.  The permit limit for whole effluent toxicity is LC50 ( 100% and the TRC limit is 0.6 mg/L.  The facility is in the process of facilities planning and is looking to expand to 0.7 MGD (Mounce 2000). Since 1993, the Town has been under a sewer moratorium; the Department will continue the enforcement activity and monitor their return to compliance (Kimball 2001).

Guilford of Maine, Inc. East Douglas Division (MA0001538) is permitted (December 1999) to discharge 1.25 MGD of treated wastewater via outfall #003 to this segment of the Mumford River.  The facility is required to conduct whole effluent toxicity tests six times per year, to report the LC50, and to meet a CNOEC limit of ( 10.8% effluent.  

[Note: Currently, storm water from the subdivision on Country Club Lane, Northbridge is discharged directly to the Linwood Impoundment (Beaudoin 2001).]

Use Assessment 
Aquatic Life

Biology

Biological monitoring was conducted at three sites (downstream of the Douglas WWTP and upstream and downstream of Guilford of Maine, Inc. East Douglas facility) in this segment of the Mumford River in September 1993.  Results of this survey are presented in a technical memorandum entitled Mumford River Benthic Macroinvertebrate Biomonitoring: Upstream/downstream comparison of point source discharge effects (Appendix F).  The benthic macroinvertebrate community downstream from the Douglas WWTP discharge was found to be severely impaired (14% comparability) as compared to the reference station upstream from the discharge.

As part of their 1993 NPDES permit requirements, Guilford of Maine, Inc. East Douglas facility conducted an instream benthic macroinvertebrate study in 1996 of the Mumford River.  Artificial substrates (rock baskets) were deployed at six sites (upstream and downstream of the Douglas WWTP discharge and upstream and three downstream sites at the Guilford of Maine, Inc. East Douglas facility discharge) in July and retrieved at the end of August (Acheron, Inc. 1997).  The analysis of the benthic macroinvertebrate data indicated a change in the structure and function of the community, which was attributed as a response to available food resources (i.e., algae from Gilboa Pond, and organic solids from Guilford’s discharge).  In June 1997 Guilford’s recently completed secondary wastewater treatment plant went on-line which resulted in a significant and dramatic decrease in the quantity of organic solids discharged from their facility to the Mumford River (Goodman and Ball 1997).  

Toxicity

Effluent

Douglas WWTP has conducted whole effluent toxicity tests on a quarterly basis from February 1996 to November 1999.  The effluent was acutely toxic to C. dubia and P. promelas in three of the 13 tests (LC50 ranging between 71 and 84% effluent). 

Guilford of Maine, Inc. East Douglas Division conducted whole effluent toxicity tests on a quarterly basis between February 1996 and September 1999 on two test organisms (C. dubia, 17 tests and P. promelas, 9 tests).  Acute toxicity was detected by both C. dubia (LC50 = 74% effluent) and P. promelas (LC50 = 49% effluent) in September 1998 as was chronic toxicity (CNOEC results ranged between < 5% and 100% effluent).  The facility’s NPDES permit was reissued in December 1999 and required more frequent toxicity testing. 

The biological (benthic macroinvertebrate) monitoring data for this segment of the Mumford River was limited to evaluating the instream effects of the two NPDES discharge facilities.  Although severe impacts to the benthic macroinvertebrate community were documented downstream from the Douglas WWTP discharge in 1993, recent inspections of the facility and their discharge monitoring reports have indicated improvements.  Additionally, Guilford of Maine, Inc. East Douglas constructed a new wastewater treatment facility in 1997 (subsequent to the surveys) which has greatly improved their effluent quality. 

As a result of these changes, the instream biological monitoring data is no longer representative of current conditions.  Therefore the Aquatic Life Use for this segment of the Mumford River is not assessed, however it is considered to be on “Alert Status”.

Aesthetics

A shoreline survey of the upper portion of this segment of the Mumford River between the Douglas WWTP discharge and the Gilboa Pond Dam was conducted by the Blackstone River Watershed Association (BRWA) in May 1999. Their notes indicated odor and turbidity downstream from the Douglas WWTP discharge (Coffin 24 January 2001).

Too little information is available to assess Aesthetics Use for this segment of the Mumford River. Objectionable conditions, however, were noted in the upper reach of this segment and therefore this use is on “Alert Status”.

Mumford River (MA51-14) Use Summary Table
Aquatic Life*
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics*
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Not Assessed

* “Alert Status” issues identified

RECOMMENDATIONS Mumford River (MA51-14)

· Reissue Douglas WWTP (MA0101095) permit with appropriate limits and monitoring requirements. The Town has been working on a wastewater facilities plan and is planning to expand although a final implementation schedule has been not yet been proposed.  Since instream impacts were documented as a result of their discharge, continue to carefully monitor the facility’s compliance with their permit limits.  If the facility continues to have problems meeting their whole effluent toxicity testing limit, a toxicity identification and reduction evaluation should be conducted. 

· Conduct a benthic macroinvertebrate survey to evaluate the current impact(s) of the Douglas WWTP and the Guilford of Maine, East Douglas discharges to this segment of the Mumford River. 

· Collect water quality data (e.g., DO, pH, temperature, flow, nutrients, etc.) to evaluate the impacts of the treatment plant discharges, and impoundments along this segment of the Mumford River. 

· Determine the need for a storm water permit for the subdivision on Country Club Lane, Northbridge. 

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

· In the next revision of the Massachusetts Surface Water Quality Standards, consider with DFWELE designating the following rivers in this subwatershed as cold water fisheries: Cold Stream, Cook Allen, and Streamburg brooks.

West river (Segment MA51-11)

Location: Outlet Silver Lake, Grafton to Upton WWTP, Upton.
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Segment Length: 3.0 miles.  

Classification: Class B, Cold Water Fishery.

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

Forest 
70%

Residential
12%

Agriculture
11%

The use assessments of Silver Lake, Lake Wildwood, and Williams Street Pond are provided in the Lakes Assessment section of this report (Tables 5 and 6).

In July 1973, DFWELE (Project No. F-36-R-6) conducted a fish population survey in the upper West River.  Ten species of fish including, in order of dominance, bluegill, white sucker, redfin pickerel, three individuals each of chain pickerel, brown bullhead and yellow bullhead, and two individuals each of largemouth bass and fallfish, and an individual pumpkin seed were collected (DFWELE undated). Additionally, Miscoe Brook in Grafton and Warren Brook in Upton, tributaries to this segment of the West River, and the West River in Upton were identified by DFWELE as supporting native brook trout based on surveys conducted in 1999 and 2000, respectively (McLaughlin 2001).

The upper length of this segment, which extends from Silver Lake, Grafton to the confluence with Warren Brook, is within the Miscoe-Warren-Whitehall ACEC.  In the nomination document for this ACEC, the aquatic resources included cold-water fish, including two species of swamp darter, as well as  “prolific and self-sustaining native brook trout populations” (____ 1999).

WMA WATER WITHDRAWAL SUMMARY  (Appendix D, Table D2):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Upton Department of Public Works
2303000
9P421230301

01G Glen Avenue Wellfield

02G West River St. Well
0.48 MGD
0.44 MGD

NPDES wastewater discharge Summary:

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

Use Assessment 
Aquatic Life

Chemistry – water

DWM physico-chemical water quality sampling was conducted on only one occasion during the 1998 sampling program at station WR12 (upstream, of Glen Avenue, Upton) on this segment of the West River (Appendix B, Figure B1).  None of the variables indicated obvious problems with water quality conditions (Appendix B, Tables B5 and B6).  This is consistent with data collected in previous surveys including June and August 1988 (Beaudoin 2001).

Although there were no indications of water quality impairment, too little data is available to assess the status of the Aquatic Life Use.

PRIMARY CONTACT AND SECONDARY CONTACT RECREATION

In July 1998 DWM collected a fecal coliform bacteria sample from the West River upstream, of Glen Avenue, Upton. The fecal coliform bacteria count was 2,000 cfu/100mLs and was collected during dry weather conditions (Appendix B, Table B7). 

Although the fecal coliform bacteria count was elevated, the data were too limited to assess either the Primary or Secondary Contact Recreational uses.  These uses although currently not assessed, are on “Alert Status”. 

West River (MA51-11) Use Summary Table
Aquatic Life
Fish  Consumption
Primary  Contact*
Secondary  Contact*
Aesthetics
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Not Assessed

* “Alert Status” issues identified.

RECOMMENDATIONS West River (MA51-11)

· Conduct fecal coliform bacteria monitoring during both wet and dry weather conditions to evaluate the status of the recreational uses and isolate sources of contamination if necessary.

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

·  As part of the recent “Beaches Bill” water quality testing, bacteria sampling will be required at all formal bathing beaches.  Identify any formal bathing beaches along this segment, and when available, review the bacteria data to assess the status of the recreational uses.

· In the next revision of the Massachusetts Surface Water Quality Standards, consider designating, with DFWELE, the following rivers in this subwatershed as cold water fisheries: Miscoe and Warren brooks. 

west river (Segment MA51-12)

Location: Upton WWTP, Upton to confluence with Blackstone River, Uxbridge.
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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 
70%

Residential
14%

Agriculture
9%

The use assessment of West River Pond is provided in the Lakes Assessment section of this report (Table 5).

DFWELE (Project No. F-36-R-6) conducted a fish population survey in the lower West River (survey not dated).  Ten species of fish including, in order of dominance, tesselated darter, largemouth bass, redfin pickerel, yellow bullhead, chain pickerel, banded sunfish, white sucker, brown bullhead, bluegill, and an individual pumpkin seed were collected (DFWELE undated).  Additionally, Taft Pond and Center brooks in Upton, tributaries to the West River, and the West River in Upton, were identified by DFWELE as supporting native brook trout based on surveys conducted in 1983 and 2000, respectively (McLaughlin 2001).

The ACOE North Atlantic Division (NAE) maintains a dry-bed reservoir, the West Hill Dam Flood Control Project, in the towns of Upton, Northbridge and Uxbridge within this segment of the West River.  The West Hill Dam was built between 1959 and 1961 in the wake of Hurricane Diane (1955), to provide flood storage along the West and lower Blackstone rivers.  The drainage area at the dam is 27.9 square miles.  The 614-acre Army Corps property encompasses approximately 2.9 miles of the West River.  Resources within this project include a bathing beach at Harrington Pool (a small pond upstream of the dam), fish and wildlife habitat, fishing, and well as extensive hiking trails along most of the length of the flood storage area (both east and west banks). Water quality monitoring is conducted each year by the ACOE at their bathing beach (fecal coliform bacteria sampling).  

WMA water withdrawal Summary (Appendix D, Table D2): 

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal
1998 Average

Withdrawal

Miscoe Springs Inc.*


21217902
Well #1
0.06 MGD
0.04 MGD

Uxbridge Water Department
2304000
9P21230401
21230401
2304000-02G

2304000-03G

2304000-01G
1.24 MGD**
0.81 MGD

* Non-transient, Non-community source  ** Indicates system-wide withdrawal

NPDES wastewater discharge Summary:

Upton WWTF (MA0100196) is permitted (September 1995) to discharge 0.30 MGD of treated wastewater via outfall #001A to a small unnamed tributary of the West River.  The permit limits for whole effluent toxicity are LC50 ( 100% and CNOEC > 48%.  Based on the data reported by Upton in their toxicity testing reports between January 1996 and May 2000, the facility has met their monthly average TRC limit of 0.023 mg/L.  The effluent ammonia-nitrogen concentrations ranged between 0.06 and 16.1mg/L.  The facility was upgraded in 1999 including dechlorination.

Use Assessment 
Aquatic Life

Habitat and Flow

The West River (station WR01 - upstream from West River St., Upton) received one of the highest habitat scores in the Blackstone River watershed (Appendix C).  The ACOE maintains a flood control project, West Hill Dam, on this segment of the West River. The project is operated as run-of-river with minimal/no flow manipulation, except during flood events (Beaudoin 2001).

Biology  

In July 1998 DWM conducted a RBP III benthic macroinvertebrate survey at one station on this segment of the West River (Appendix C) WR01—West River, upstream from West River St., Upton.  This station was 67% comparable to the Mumford River regional reference station (BLK09-8A).  Although this comparability is considered “slightly impaired” several of the metrics scored as well as or better than metrics for the reference condition in the Mumford River. The benthic community at station WR01 was, however, 81% comparable to the reference station in Kettle Brook (KB10). 

DWM also conducted fish population sampling (August 1998) on the West River (co-located with the DWM benthic macroinvertebrate sampling location WR01).  Nine fish species were collected, the majority of which are considered moderately tolerant to environmental perturbations, which was again the highest number of species collected at any station in the Blackstone River Basin during the 1998 DWM fish surveys (Appendix C).  DFWELE also stocks this segment of the West River with trout (ACOE 1996).

Toxicity

Effluent

Upton WWTF has conducted whole effluent toxicity tests on a quarterly basis from January 1996 to May 2000.  The effluent was acutely toxicity to C. dubia in three (LC50 52.6%, 37%, and 83.8%) of 16 test events.  Chronic toxicity was exhibited by C. dubia in six of 16 test events and was 48% (at the permit limit) in four other tests. 

Chemistry – water

DWM physico-chemical water quality sampling was conducted once at stations WR10 (downstream, of Pleasant Road, Upton) and WR03 (upstream, down the bank at East Hartford Street bridge, Uxbridge) (Appendix B, Tables B5 and B6).  Station WR10 is located approximately 0.4 miles downstream from the Upton WWTF in a large wetland while station WR03 is approximately five miles downstream from the discharge (Appendix B, Figure B1). 

DO 

The DO concentration in the West River less than half a mile downstream from the Upton WWTF discharge, in a large wetland, was 4.1 mg/L and saturation was 45%. Further downstream station (WB03), the DO concentration was 7.7mg/L and 85% saturation. It should be noted, however, that the data do not represent worse-case (pre-dawn) conditions.  

Temperature

Temperature measurements at both stations were approximately 20(C.

pH 

The pH measurements from upstream to downstream were 6.2 and 6.6 SU. 

Hardness

The hardness measurement at WR10 was 32 mg/L and 23 mg/L at WR03.

Suspended Solids

Suspended solid concentrations were 1.8mg/L at WR10 and 3.8 mg/L at WR03.

Ammonia-Nitrogen

The ammonia nitrogen concentration was higher at WR10 (0.96 mg/L) than at WR03 (BDL).

Phosphorus

The concentration of total phosphorus was higher at WR10 (0.19 mg/L) than at WR03 (0.06 mg/L). 

Chemistry – sediment

In October 1995 sediment samples were collected just upstream of the Harrington Pool, on the West River at the West Hill Dam project as part of the ACOE’s commitment to determine the presence/absence of EPA Priority Pollutants at Army Corps projects nationwide (Barker 1999b).  Analyses included dioxins, furans, volatile (VOC) and semi-volatile organic compounds (SVOC), metals, PCBs, pesticides, and Total Organic Carbon (TOC). Grain size analysis indicated that the sample consisted of mostly sand, a small portion of gravel, and very little silt.  DDE, a breakdown product and an impurity in DDT, was measured in a quantity too low to be quantified, but was estimated to be 16 ppm.  DDD, both an insecticide and a DDT breakdown product, was also found at a level too low to be quantified, but was estimated to be 11 ppm.  Although both exceeded ER-L, ER-M and Ontario Guidelines for lowest effects levels, these were far below severe effects levels noted in the Massachusetts Contingency Plan.  The conclusion is that the DDE and DDD concentrations in this area may have minor effects on sensitive local benthic populations, but is not an overall concern.  Similarly, trace metals, endrin ketone, dioxins and furans were measured at extremely low or background levels, and were determined to be of no concern to human health or the environment.  PCBs were not detected.  Although some compounds were detected at levels that may be high enough to exert a minor influence on sensitive localized populations of benthic organisms, none were sufficiently high to interfere with the project uses. Overall priority pollutants levels were reflective of “relatively clean, natural background conditions” (Barker 1999b).

Based primarily on the benthic macroinvertebrate data that indicated slight to no impairment, the Aquatic Life Use is assessed as support for this segment of the West River.  The Aquatic Life Use is however on “Alert Status” for one mile downstream of the Upton WWTF discharge due to effluent toxicity.

PRIMARY CONTACT AND SECONDARY CONTACT RECREATION

In July 1998 DWM collected fecal coliform bacteria samples at stations WR10 (downstream, of Pleasant Road, Upton) and WR03 (upstream, down the bank at East Hartford Street bridge, Uxbridge) (Appendix B, Table B7). The fecal coliform bacteria counts were <100 cfu/100mLs at both stations.  Samples were collected during dry weather conditions. 

The ACOE collects fecal coliform bacteria samples from their bathing beach (Harrington Pool) at West Hill Dam every other week during their primary recreation season (3rd week of May – Labor Day). Between 1998 and 2000 fecal coliform bacteria counts exceeded the bathing beach standard of 200 cfu/100mLs on only three occasions.  The ACOE has infrequently (3 days between 1998 and 2000) closed their bathing beach at West Hill Dam due to elevated levels of fecal coliform bacteria.  These elevated counts were associated with storm events and resulted in the closure of their bathing beach (Barker 1998, 1999a, 2000). 

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

Aesthetics

Although an abundance of aquatic vegetation has been noted in the West River downstream from the Upton WWTF discharge, the overall aesthetics of this stream were good with high habitat quality, low suspended solids and low visual turbidity (Appendix C, Beaudoin 2001). 

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

West River (MA51-12) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
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SUPPORT





Fish  Consumption
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NOT ASSESSED





Primary  Contact
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SUPPORT





Secondary  Contact
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SUPPORT





Aesthetics
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SUPPORT





* “Alert Status” issues identified

RECOMMENDATIONS West River (MA51-12)

· Conduct additional DO monitoring (including pre-dawn measurements) in the West River to determine if low dissolved oxygen and percent saturation conditions are frequent and prolonged.  Additionally investigate if the source of the low dissolved oxygen is naturally occurring or induced by the WWTF discharge.

· Reissue the Upton WWTF (MA0100196) permit with appropriate limits and monitoring requirements.  The WWTF should collect water upstream of their discharge to use as dilution water in their whole effluent toxicity tests.  If the river water does not meet the control test acceptability criteria (e.g., survival > 80% at 7-day), then the river water must still be utilized as a test control but not diluent.  The facility must also request and receive written approval, if necessary, to utilize an alternate standard dilution water with similar hardness to that of the receiving stream.  Additionally, if the facility continues to have acute and chronic toxicity problems, they should be required to conduct a toxicity identification and reduction evaluation.

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

· In the next revision of the Massachusetts Surface Water Quality Standards, consider with DFWELE designating the following rivers in this subwatershed as cold water fisheries: Taft Pond Brook and Center Brook.

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

blackstone river (Segment MA51-06)
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Location: From the Water Quality Monitor, Millville to the Rhode Island Border west of Route 122 (Main Street) Blackstone, MA /(Harris Avenue) North Smithfield, RI.

Segment Length: 3.7 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
58%

Residential
19%

Agriculture
7%

Fox Brook in Blackstone, a tributary to this segment of the Blackstone River, was identified by DFWELE as supporting native brook trout based on a survey conducted in 1987 (McLaughlin 2001).

Downstream from Millville, the Blackstone River flows southeast and becomes impounded by the Tupperware Dam in Blackstone Massachusetts known as the Millville Pond Impoundment.  The natural course of the river is south through the Blackstone Gorge, into Rhode Island. Through the Gorge the river runs wild through steep cliffs vegetated with mountain laurel and hemlock. In spots, these cliffs rise to a height of sixty feet. This stretch of the Blackstone is one of the few in Rhode Island with rapids for white water canoeing. Downstream from the Gorge, the Blackstone River is joined by the Branch River, turns northeast and flows back into Massachusetts. 

There is, however, a power canal intake located above the Tupperware Dam in the Millville Pond Impoundment where water is drawn by the Synergics Hydropower project (see FERC below) through their turbines at the former Tupperware Mill.  The power canal is shown above in the map insert as the upper loop in this segment of the Blackstone River.  Water from the power canal flows back into the mainstem Blackstone River as it reenters Massachusetts.  From this point the river flows generally east, turns southeast and again enters Rhode Island.  

WMA water withdrawal and NPDES WASTEWATER DISCHARGE Summary:

There are no known regulated water withdrawals or surface water discharges in this segment of the Blackstone River.
OTHER:

FERC

Synergics Hydropower project is a 2,000 kilowatt licensed hydropower facility (FERC Project # 3023) in the village of Waterford, in the old Tupperware Mill facility, just over the Massachusetts state line in Rhode Island. The 30-year permit was issued by FERC on 20 October 1980 to operate as a run-of-the-river facility. Water is impounded at the ‘fixed height’ Tupperware Dam in Blackstone, MA. Power is generated by opening turbines at the Synergics Hydropower project in Rhode Island, which pulls water down through the “Power canal”.  This results in the reduction of flow through the Blackstone Gorge, the only habitat of this type in the entire length of the river.  The flow is then returned to the Blackstone River at the state line. Although their license contains no by-pass flow requirement, they are presently voluntarily spilling between 11 and 20 cfs over the dam (Grader 2001).

Use Assessment 
Aquatic Life

Habitat and Flow

The generation of power at the Synergics Project results in the lowering of the water level behind the Tupperware Dam.  During power generation, little flow spills over the Tupperware dam into the Blackstone Gorge.  The 1.0-mile reach of the Blackstone River downstream from the dam through the gorge to the Synergics Project tailrace (this reach of the river flows into and then back out of Rhode Island) is impacted by these practices.  At times of low river flow, there are periods when no water spills over the dam, even though the hydropower facility is off-line during these periods (Beaudoin 2001).  The Blackstone Stream Flow Task Force has been meeting with Synergics for the past three years and they have been fairly responsive to the flow issues.  The company has shut down their hydropower operations for months during typical summer low flow periods (1999 and 2000) and have agreed to allow a minimum flow to spill over the dam into the Blackstone Gorge (Beaudoin 2001).

Biology  

In June 1999, fish population sampling was conducted by DFWELE in the Blackstone River near its confluence with the Branch River (Rhode Island).  A relatively diverse fish population was found including smallmouth bass (three year-classes), and fallfish, both pollution sensitive species (McLaughlin 1999). 

Coupled with the flow alteration (hydromodification) along this segment of the Blackstone River, the assessment of the Aquatic Life Use for this segment of the Blackstone River was extrapolated from segment MA51-05 where more instream biological and physico-chemical data were available.  These data were summarized as follows:

There are indications that water quality conditions are improving, although elevated phosphorous concentrations were documented.  Rice City Pond has also been identified as the single most significant source of non point source pollution (heavy metals, nutrients, and suspended solids) in the Blackstone River Basin during both wet and dry conditions (Snook 1996).  Combined with the moderately impaired benthic macroinvertebrate community in the river near Central Street in Millville, the Aquatic Life Use is assessed as non-support for this entire segment of the Blackstone River.

Based on these data, the Aquatic Life Use for this segment of the Blackstone River is assessed as non-support.

Fish Consumption
DPH has issued a fish consumption advisory due to PCB contamination for the Blackstone River impoundment (Millville Pond Impoundment) above the Blackstone Gorge, Blackstone as follows:  

1. “Children under 12, pregnant women and nursing mothers should refrain from consuming any fish from the Blackstone River Impoundment above the Blackstone Gorge in order to prevent exposure of developing fetuses, nursing infants and young children to PCBs.”

2. “The general public should refrain from consumption of carp and white suckers from the Blackstone River Impoundment above the Blackstone Gorge”.

The Fish Consumption Use in the upper 1.0-mile reach of this segment is assessed as non-support due to a fish consumption advisory (PCB).  The lower 2.7 miles are not assessed.

PRIMARY CONTACT AND SECONDARY CONTACT RECREATION

Fecal coliform bacteria data for the Blackstone River at the USGS Millville gage was presented in the Blackstone River segment MA51-05.  In this dataset, 6% of the samples collected during the primary contact recreation season exceeded 400 cfu/100mls while 13% of the samples collected year-round exceeded 2,000 cfu/100mLs and two counts exceeded 4,000 cfu/100mLs (Socolow et al. 1996, Socolow et al. 1997, Socolow et al. 1998, Socolow et al. 1999 and Socolow et al. 2000).

The Blackstone River Initiative studies included intensive sampling of bacteria under both wet and dry weather conditions. High bacteria counts were recorded during storm events throughout the mainstem Blackstone River (MA DEP and EPA 1997 and Wright et al. 1998).

Based in part on the frequency of elevated fecal coliform bacteria counts from the Blackstone River Initiative and USGS datasets, and best professional judgement, the Primary Contact and Secondary Contact Recreation uses are assessed as partial support.

Aesthetics

Although the Blackstone Gorge is a beautiful reach within this segment of the Blackstone River, free of trash and debris, the river still is occasionally turbid and smells of sewage after storm events. 

Based on visual observations of turbidity and objectionable odors, the Aesthetics Use is assessed as partial support.

Blackstone River (MA51-06) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life
[image: image82.png]



NON-SUPPORT
Flow alteration, nutrients, metals

Hydromodification, municipal point source, contaminated sediments


Fish  Consumption
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NON-SUPPORT upper 1.0 miles

NOT ASSESSED lower 2.7 miles
PCB




Primary  Contact
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PARTIAL SUPPORT
Pathogens, odor, turbidity

Municipal point source, urban runoff


Secondary  Contact
[image: image85.png]



PARTIAL SUPPORT
Pathogens, odor, turbidity

Municipal point source, urban runoff


Aesthetics

[image: image86.wmf]
PARTIAL SUPPORT
Odors, turbidity

Municipal point source, urban runoff


RECOMMENDATIONS Blackstone River (MA51-06)

· Continue to work with Synergics Hydropower to optimize operation practices to insure maintenance of flow through the Blackstone Gorge.  

· Continue to support the US ACOE Aquatic Habitat Restoration Study ongoing on the Blackstone River from Fisherville Pond to the Rhode Island border and evaluate the data/analyses as they become available.

· Evaluate the effectiveness of UMASS’s pilot project in stabilizing and reducing contamination in Rice City Pond (Lanza and Xing 1999). 

· In the next revision of the Massachusetts Surface Water Quality Standards, with DFWELE, consider designating Fox Brook as a cold water fishery.  

Mill river (Segment MA51-10)

Location: Outlet North Pond, Milford/Upton to MA/RI border, Blackstone, MA.
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Segment Length: 16.1 miles.  

Classification: Class B, Warm Water Fishery.

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

Forest 
60%

Residential
21%

Agriculture
7%

The use assessments of North, Fiske Mill, Mill, Hopedale, Spindleville and Harris ponds are provided in the Lakes Assessment section of this report (Tables 5 and 6).

In August 1973, DFWELE (Project No. F-36-R-6) conducted a fish population survey in the Mill River. Twelve species of fish including, in order of dominance, tesselated darter, largemouth bass, bluegill, yellow bullhead, pumpkinseed, fallfish and blacknose dace, unidentified cyprinids, brown trout, chain pickerel, and two individuals each of redfin pickerel and yellow perch were collected (DFWELE undated).  In 1982 DFWELE also identified American brook lamprey, a threatened species in Massachusetts, in the Mill River in Mendon/Blackstone (McLaughlin 2001).  Additionally, Hop Brook and Quick Stream in Blackstone, Muddy and Spring brooks in Mendon, all tributaries to the Mill River, were identified by DFWELE as supporting native brook trout based on surveys conducted in 1987, 1983, 1994 and 1984 respectively (McLaughlin 2001).  

WMA water withdrawal Summary (Appendix D, Table D2):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal (# days if < 365)
1998 Average

Withdrawal

Hopedale Water Department
2138000

21213802
2138000-01G
0.41 MGD
0.48 MGD*

Hopedale Country Club


21213801
Mill River
0.1 MGD (240 days)
0.03 MGD

Blackstone Water Department
2023000
9P21203201
21203201
2032000-05G

2032000-01G

2032000-02G

2032000-06G

2032000-07G

2032000-04G

2032000-08G
0.95 MGD
0.79 MGD

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

NPDES wastewater discharge Summary:

Hopedale WWTP (MA0102202) is permitted (September 1999) to discharge 0.588 MGD of treated wastewater via outfall #001 to this segment of the Mill River.  The permit limits for whole effluent toxicity are LC50 ( 100% and CNOEC > 57%.  The facility appealed their copper limit (Mounce 2000). 

Other:
Waste Site #2-0000765 Draper Landfill, 161 Freedom St., Hopedale.  The site is currently listed as a TIER 1B (defined as: a site/release where the responsible party fails to provide a required submittal to DEP by a specified deadline). The DEP’s Bureau of Waste Site Cleanup is now considering actions to correct the non-compliance and the conduct of appropriate response actions at the site.  It was originally listed as a location to be investigated based on studies done by DWM--specifically the technical memorandum for the record entitled "Draper Mill Area Surface Water and Sediment Characterization, Hopedale, MA.”  (Szal 1990) and the memorandum entitled “ 1990 Mill River Fish Toxics Monitoring” (Maietta 1991). Low levels of metals and PCB in Mill River sediments and fish fillets were documented and the Draper Landfill was noted as a likely source of contamination.  The DPH fish advisory for the Mill River is described below (Fish Consumption Use).

Use Assessment 
Aquatic Life

Habitat and Flow

The Mill River (downstream from Park Street, Blackstone) received one of the highest habitat scores in the Blackstone River watershed (Appendix C). The only habitat parameters to score poorly were sediment deposition and embeddedness.  There have been some concerns expressed by residents regarding abnormally low flows in the Mill River in recent years (Cohen 2001). 

Biology  

In July 1998 DWM conducted a RBP III benthic macroinvertebrate survey at one station on this segment of the Mill River (Appendix C): BLK15-1 - Mill River downstream from Park Street, Blackstone.  The benthic community was 81% comparable (non-impaired) to both the Mumford River regional reference station (BLK09-8A) and the Kettle Brook reference station (KB10). 

Fish population sampling was also conducted on the Mill River (station BLK15-1) downstream from Park Street, Blackstone by DWM in August 1998.  Eight fish species were collected, the second most diverse assemblage in the Blackstone River Basin during the 1998 DWM fish survey (Appendix C).

Toxicity

Effluent

Hopedale WWTP conducted whole effluent toxicity tests using P. promelas on a quarterly basis between March 1996 and September 1999 using laboratory water for diluent.  Acute toxicity (LC50 = 36.2%) was detected in one of 14 sampling events (December 1996) while chronic toxicity was detected in six of the 14 tests (CNOEC ranging between <6.25% and 57% effluent), however only three of the chronic results were < 57% (the effluent limit).  The new permit requires toxicity testing with C. dubia.  No acute toxicity was detected in the two tests conducted in November 1999 and February 2000, while CNOEC results were both 57% effluent. 

Chemistry – water

DWM physico-chemical water quality sampling was conducted once at station BLK15-1 (upstream, of Summer/Park Street, Blackstone) (Appendix B, Figure B1).  No obvious water quality problems were noted (Appendix B, Tables B5 and B6).

The Aquatic Life Use for the upper 5.4 mile reach of this segment is currently not assessed.  The lower 10.7 miles (from the Hopedale WWTP discharge to the MA/RI state line) is assessed as support based on benthic macroinvertebrate data that indicates no impairment. The Aquatic Life Use is however on “Alert Status” for one mile downstream of the Hopedale WWTP discharge due to effluent toxicity.

Fish Consumption

In May 1992, DPH issued a fish consumption advisory for the Mill River based on fish toxics monitoring data generated by DEP in 1990 (Oleru 1992 and Maietta 1991).  The 1992 advisory stated that although PCB levels were not above the FDA action limit, because of the health concerns associated with exposure to the developing fetus and child as well a concerns associated with long-term exposure and the potential cancer risk, that: 

1. “Pregnant women and nursing mothers should not eat any fish species from the Mill River in order to prevent exposure of developing fetuses and infants to PCBs, and

2. Consumption of all fish from the Mill River should be limited to two meals per month per person.”

The advisory has changed slightly and now recommends the following (MA DPH 1999): 

1. “Children younger than 12 years, pregnant women and nursing mothers should not eat any fish the Mill River in Hopedale in order to prevent exposure of developing fetuses and infants to PCBs, and

2. The general public should limit consumption of all fish from the Mill River in Hopedale to two meals per month.”

It should be noted that PCB levels in edible fish fillets collected from Hopedale Pond in 1990 were below quantifiable levels whereas PCB levels from Spindleville Pond (approximately 1.7 miles downstream from Hopedale Pond) exceeded the MA DPH trigger level of 1.0 ppm.  The current advisory on the Mill River will likely be modified to specify the reach between the outlet of Hopedale Pond and the Spindleville Impoundment Dam (Maietta 2001). 

Although not included in the current advisory, it should be also be noted that elevated mercury concentrations (exceeding MA DPH trigger level of 0.5 ppm) were detected in fish from Hopedale Pond as well as a station in the Mill River in the town of Blackstone.  Since the time of the original advisory for Mill River, the trigger level for mercury was lowered.  The MA DPH has been notified of the apparent discrepancy between the mercury data and the current advisory (Maietta 2001).

MA DPH is currently re-evaluating the data for a potential modification to the existing advisory.  Based on the elevated levels of PCB in edible fish fillets from Spindleville Pond, the Fish Consumption Use is assessed as non-support for the 1.7-mile length of the Mill River between the outlet of Hopedale Pond and the Spindleville Pond Dam, Hopedale. 

PRIMARY CONTACT AND SECONDARY CONTACT RECREATION

In July 1998 DWM collected fecal coliform bacteria samples the same location as the water quality data (Appendix B, Table B7). The fecal coliform bacteria count (replicate sample) was 80 and 100 cfu/100mLs.  The samples represented dry weather conditions. 

Too limited instream fecal coliform bacteria data was available to assess either of the recreational uses therefore Primary and Secondary Contact uses are currently not assessed.  

Aesthetics

The DWM biosurvey indicated good (high habitat quality, low suspended solids and turbidity) aesthetics quality at station BLK15-1—Mill River, downstream from Park Street, Blackstone (Appendix C).

The Aesthetics Use for the upper 5.4 mile reach of this segment is currently not assessed.  Based on the above information the Aesthetics Use is assessed as support for the lower 10.7 miles (from the Hopedale WWTP discharge to the MA/RI state line) of the Mill River.

Mill River (MA51-10) Use Summary Table
Designated Uses
Status
Causes
Sources



Known
Suspected
Known
Suspected

Aquatic Life*
[image: image87.png]



NOT ASSESSED upper 5.4 miles

SUPPORT lower 10.7 miles





Fish  Consumption
[image: image88.png]



NOT ASSESSED upper 5.1 miles and lower 9.3 miles

NON-SUPPORT 1.7 miles 
PCB

Unknown


Primary  Contact
[image: image89.png]



NOT ASSESSED





Secondary  Contact
[image: image90.png]



NOT ASSESSED





Aesthetics
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NOT ASSESSED upper 5.4 miles

SUPPORT lower 10.7 miles





* “Alert Status” issues identified

RECOMMENDATIONS Mill River (MA51-10)

· Recommendations quoted from Appendix C – 1998 DEP DWM Biomonitoring Technical Memorandum.

Possible sources of instream sedimentation in the Mill River may be the erosional activity of naturally-sandy flood plain soils in the sub-basin, or NPS inputs (e.g., from the upstream road crossing). Certainly, numerous sand and gravel operations adjacent to the river are potential NPS stressors, and their activities may warrant further investigation (i.e., site visits). Improvements to the stream’s riparian zone (e.g., vegetative restoration) in the small park just upstream from BLK15-1 and the Summer Street crossing may help reduce NPS inputs in this area.

· The Hopedale WWTP (MA0102202) should collect water from the Mill River upstream of their discharge to use as dilution water in their whole effluent toxicity tests.  If the river water does not meet the control test acceptability criteria (e.g., survival > 80% at 7-day), then the river water must still be utilized as a test control but not diluent.  The facility must also request and receive written approval, if necessary, to utilize an alternate standard dilution water with similar hardness to that of the Mill River. If toxicity test results do not meet permit limits (frequency and severity of violations considered), a toxicity identification and reduction evaluation and/or an instream biological monitoring evaluation may be warranted/required.  Additional monitoring should be conducted to evaluate the effectiveness of dechlorination and to determine if there are any near-field instream impacts.  

· Additional monitoring should be conducted in the Mill River to better evaluate the source, level and spatial extent of heavy metal (e.g., mercury, etc.) and PCB contamination.  Types of monitoring should include, but not necessarily be limited to, sediment quality sampling and bioaccumulation studies.  

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

· In the next revision of the Massachusetts Surface Water Quality Standards, with DFWELE, consider designating the Mill River and the following rivers in its subwatershed as cold water fisheries: Hop, Muddy and Spring brooks and Quick Stream.

Peters River (Segment MA51-18)

Location: Outlet Curtis Pond, Bellingham to Rhode Island state line, Bellingham.
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Segment Length: 7.1miles.  

Classification: Class B.

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

Forest 
57%

Residential
22%

Agriculture
9%

The use assessment of Silver Lake is provided in the Lakes Assessment section of this report (Table 5).

WMA water withdrawal Summary (Appendix D, Table D2):

Facility
PWS ID#
WMA

Permit #
WMA

Registration #
Source
Authorized Withdrawal (# days if < 365)
1998 Average

Withdrawal

Bellingham Water Department
2025000
9P21202502
21202501
2025000-01G

2025000-02G

2025000-04G

2025000-11G

2025000-03G
1.74 MGD
1.39 MGD

New England Country Club

9P21202501

Pond
0.31MGD (180 days)
0.09 MGD in 1999

NPDES wastewater discharge Summary:

Based on the available information, there are no regulated surface water discharges the Peters River.

Use Assessment 
No current data/information were available therefore all uses for Peters River are currently not assessed.

Peters River (MA51-18) Use Summary Table
Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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Not Assessed

Recommendations

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

BLACKSTONE RIVER BASIN - LAKE ASSESSMENTS

A total of 188 lakes, ponds or impoundments (the term "lakes" will hereafter be used to include all) covering 7,086.6 acres have been identified and assigned Pond and Lake Information System (PALIS) code numbers in the Blackstone River Basin (Ackerman 1989 and MA DEP 2000d).  This report presents information on the lakes in the DWM/EPA WBS database.  These 138 lakes (6,743.6 acres), represent 95% of the total lake acreage in the basin (Tables 5 and 6).  The remaining 50 lakes in the Blackstone River Basin are unassessed; they are not currently included as segments in the DWM/EPA WBS database.



Blackstone river basin – lake segment assessments  

The 138 lakes assessed in this report lie wholly or partly within 22 of the basin’s 30 communities (Figure 6).  Many of the basin’s lakes are relatively small, in fact 103 of the 138 lakes in this report have surface areas less than 50 acres.  Synoptic surveys were conducted by DWM in 37 of these lakes 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 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, for the lakes assessed in the Blackstone River Basin, are presented in Tables 5 and 6.  Where trophic status was estimated approximately 9% were oligotrophic, 35% were mesotrophic, and 41% were eutrophic.  Four percent of the lakes were estimated to be hypereutrophic. Trophic status was undetermined in 8% of the lakes.  In cases where a dam control structure was breached or aquatic plant density reduced ponds to channels and marshlands, the evaluation of the trophic status was not applicable (3%). 
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 (Appendix B).  In-lake measurements of dissolved oxygen, pH, temperature and sampling for nutrients, chlorophyll a and fecal coliform bacteria, would have provided sufficient data to completely assess the status of the Aquatic Life and Primary Contact Recreational uses and were generally not readily 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 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 Blackstone River Basin’s public water suppliers and at http://www.state.ma.us/dep/brp/dws/dwshome.htm.

In cases where a dam control structure was breached and/or aquatic plant densities reduced a lake to channels and marshlands, the affected acreage was considered perennially lost.  The area of this perennial ‘loss’ was determined by overlaying the field observations (MA DEP 2000c) on the MassGIS Hydrography (1:25,000) Datalayer (EOEA 1998) and calculating the ‘new’ acreage of the lake. The designated uses for the areas of perennial loss were considered not attainable.  DWM synoptic surveys in 1994 found this to be the case for six lakes (Forge, Mayo, Merrill No.6, Middle River, Thompson, Williams Street ponds) and portions of four lakes (City Farm Pond, Curtis Pond, Rice City Pond and Sibley Reservoir) totaling 175 acres in the Blackstone River Basin.
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 23 (62%) of the 37 lakes surveyed by DWM in 1998 (Appendix B, Table B9).  The four non-native aquatic species observed in the Blackstone River Basin lakes were Myriophyllum spicatum - Eurasian water milfoil, M. heterophyllum – variable milfoil, Najas minor – bushy pondweed, 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 Blackstone River Basin which may not been surveyed. Table 4 indicates where these non-native aquatic species were observed (in bold) during the DWM 1998 surveys and the likely, or potential, avenues of downstream spreading.  

Additionally, M. heterophyllum, is suspected in 12 lakes in the basin; Caprons Pond (Uxbridge), Eddy Pond (Auburn), Ironstone Reservoir (Uxbridge), Jenks Reservoir (Bellingham), Pratt Reservoir (Worcester), Silver Lake (Grafton), Tinker Hill Pond ((Auburn), Wildwood Lake (Upton/Grafton), Lake Ripple (Grafton), Whitins Pond (Northbridge/Sutton), Manchaug Pond (Douglas/Sutton), and Waite Pond (Leicester).  At the time of the DWM surveys, these plants were not developed enough to precisely identify them as M. heterophyllum.  

In August 1999, N. minor was identified by DWM and CERO personnel in the north cove (approximately six acres) of Dorothy Pond in Millbury (Beaudoin 2001).   This non-native has a high potential for spreading and could likely be established downstream (from Dorothy Pond into Dorothy Brook, through Woolshop Pond, into an unnamed tributary and then into the Blackstone River). 
The Aquatic Life Use was assessed as either partial or non-support in lakes with confirmed non-native macrophyte(s) depending on the degree of biocommunity modification (Table 5).  However, if non-native macrophytes were not present in a lake, it or part of its area, was listed as “not assessed” because of the cursorial nature of the observations and the lack of dissolved oxygen data. This use was not attainable in six lakes and in portions of four lakes due to flow alteration and perennial ‘loss’ of pond acreage (175 acres).

Table 4.  Non-native aquatic plant species locations (in bold) observed in 1998 in the Blackstone River Basin and their possible paths of downstream spreading.

Cabomba caroliniana (Fanwort)

Newton Pond (Shrewsbury/Boylston) (Quinsigamond River, through Mud Pond, Brooklawn Parkway Pond, Shirley Street Pond (Shrewsbury), Lake Quinsigamond (Shrewsbury/Worcester) ( Flint Pond north basin (Shrewsbury) ( Flint Pond south basin (Shrewsbury/Worcester/Grafton) ( Hovey Pond (Grafton) ( and Lake Ripple* (Grafton) ( Fisherville Pond (Grafton) an impoundment of the  Blackstone River through Rice City Pond (Northbridge/Uxbridge) to the Massachusetts/Rhode Island border 

Cook Pond (Worcester) ( Tatnuck Brook through Patch Reservoir, ( unnamed tributary through Coes Reservoir ( unnamed tributary ( Middle River ( Blackstone River through Fisherville Pond (Grafton), Rice City Pond (Northbridge/Uxbridge) to the Massachusetts/Rhode Island border

Stoneville Pond (Auburn) an impoundment of Kettle Brook ( Leesville Pond (Auburn/Worcester) ( unnamed tributary ( Curtis Pond south basin (Worcester) ( Curtis Pond north basin (Worcester) ( Middle River ( Blackstone River through Fisherville Pond (Grafton), Rice City Pond (Northbridge/Uxbridge) to the Massachusetts/Rhode Island border

Manchaug Pond* (Sutton/Douglas) ( unnamed tributary ( Stevens Pond (Sutton) ( unnamed tributary ( Mumford River (Sutton) through Gilboa Pond (Douglas), Lackey Pond (Uxbridge/Sutton), Meadow Pond (Sutton/Northbridge), Linwood Pond (Northbridge), Whitin Pond and Caprons Pond* (Uxbridge) ( Blackstone River (Uxbridge) to the Massachusetts/Rhode Island border

Whitins Pond* (Northbridge/Sutton) through an unnamed impoundment ( Meadow Pond an impoundment of the Mumford River through Linwood Pond (Northbridge), Whitin Pond and Caprons Pond* (Uxbridge) ( Blackstone River (Uxbridge) to the Massachusetts/Rhode Island border

Lake Wildwood* (Upton/Grafton) an impoundment of the West River, through Williams Street Pond (Upton), West River Pond (Uxbridge) ( Blackstone River (Uxbridge) to the Massachusetts/Rhode Island border

Ironstone Reservoir* (Uxbridge) an impoundment of Bacon Brook ( Blackstone River (Uxbridge) to the Massachusetts/Rhode Island border

Hopedale Pond (Hopedale) an impoundment of the Mill River, through Spindleville Pond (Hopedale) and Harris Pond (Blackstone) to the Massachusetts/Rhode Island border

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

Table 4.  Continued. Non-native aquatic plant species locations (in bold) observed in 1998 in the Blackstone River Basin and their possible paths of downstream spreading.

Najas minor (Bushy pondweed)

Tinker Hill Pond* (Auburn) ( unnamed tributary ( Dark Brook Reservoir south basin (Auburn) ( unnamed tributary ( Dark Brook Reservoir north basin (Auburn) ( Dark Brook ( an unnamed impoundment ( Stoneville Pond (Auburn) an impoundment of Kettle Brook ( Leesville Pond (Auburn/Worcester) ( unnamed tributary ( Curtis Pond south basin (Worcester) ( Curtis Pond north basin (Worcester) ( Middle River ( Blackstone River through Fisherville Pond (Grafton), Rice City Pond (Northbridge/Uxbridge) to the Massachusetts/Rhode Island border

Myriophyllum heterophyllum (Variable water milfoil)

Newton Pond (Shrewsbury/Boylston) (Quinsigamond River, through Mud Pond, Brooklawn Parkway Pond, Shirley Street Pond (Shrewsbury), Lake Quinsigamond (Shrewsbury/Worcester) ( Flint Pond north basin (Shrewsbury) ( Flint Pond south basin (Shrewsbury/Worcester/Grafton) ( Hovey Pond (Grafton) ( and Lake Ripple* (Grafton) ( Fisherville Pond (Grafton) an impoundment of the  Blackstone River through Rice City Pond (Northbridge/Uxbridge) to the Massachusetts/Rhode Island border

Tuckers Pond (Sutton) ( Mumford River (Sutton) through Gilboa Pond (Douglas), Lackey Pond (Uxbridge/Sutton), Meadow Pond (Sutton/Northbridge), Linwood Pond (Northbridge), Whitin Pond and Caprons Pond* (Uxbridge) ( Blackstone River (Uxbridge) to the Massachusetts/Rhode Island border

Hopedale Pond (Hopedale) an impoundment of the Mill River, through Spindleville Pond (Hopedale) and Harris Pond (Blackstone) to the Massachusetts/Rhode Island border

Myriophyllum spicatum  (Eurasian water milfoil)

Flint Pond north basin (Shrewsbury) ( Flint Pond south basin (Shrewsbury/Worcester/Grafton) ( Hovey Pond (Grafton) ( and Lake Ripple* (Grafton) ( Fisherville Pond (Grafton) an impoundment of the  Blackstone River through Rice City Pond (Northbridge/Uxbridge) to the Massachusetts/Rhode Island border

Coes Reservoir (Worcester) ( unnamed tributary ( Middle River ( Blackstone River through Fisherville Pond (Grafton), Rice City Pond (Northbridge/Uxbridge) to the Massachusetts/Rhode Island border

Dark Brook Reservoir south basin (Auburn) ( unnamed triburary ( Dark Brook Reservoir north basin (Auburn) ( Dark Brook ( an unnamed impoundment ( Stoneville Pond (Auburn) an impoundment of Kettle Brook ( Leesville Pond (Auburn/Worcester) ( unnamed tributary ( Curtis Pond south basin (Worcester) ( Curtis Pond north basin (Worcester) ( Middle River ( Blackstone River through Fisherville Pond (Grafton), Rice City Pond (Northbridge/Uxbridge) to the Massachusetts/Rhode Island border

Singletary Pond (Sutton/Millbury) ( Singletary Brook through Brierly Pond (Millbury) ( Blackstone River through Fisherville Pond (Grafton), Rice City Pond (Northbridge/Uxbridge) to the Massachusetts/Rhode Island border

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

Two non-native wetland species, Lythrum salicaria (purple loosestrife) and Phragmites australis (reed grass) were identified at 20 (54%) of the 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 Blackstone River Basin can not be assessed as support or partial support.

Waterbodies with DPH fish consumption advisories were assessed as non-support for the Fish Consumption Use (Table 5).  Specific advisories have been issued by DPH for three lakes in the Blackstone River Basin (Riverdale, Rice City, and Waite ponds) because of health concerns associated with exposure to contaminants (MA DPH 1999).  Additionally there is an advisory for the Mill River in Hopedale, which includes Spindleville Pond.  These advisories are listed below:

DPH has issued a fish consumption advisory due to PCB contamination for Riverdale and Rice City ponds.

Riverdale Pond, Northbridge:

1. “Children under 12, pregnant women and nursing mothers should not consume fish from Riverdale Pond in order to prevent exposure of developing fetuses and young children to PCBs.”

2. “The general public should limit consumption of all fish species from Riverdale Pond to two meals per month.”

Rice City Pond, Uxbridge/Northbridge:

1. “Children under 12, pregnant women and nursing mothers should not consume any fish from Rice City Pond in order to prevent exposure of developing fetuses and young children to PCBs.”

2. “The general public should not consume any carp from Rice City Pond.”

DPH has issued a fish consumption advisory due to mercury contamination for Waite Pond, Leicester:

1. “Children under 12, pregnant women and nursing mothers should not consume any fish from Waite Pond in order to prevent exposure of developing fetuses and young children to mercury.”

2. “The general public should limit consumption of all fish species from Waite Pond to two meals per month.”

In 1999 DPH updated an existing advisory to the Mill River, Hopedale and recommended the following: 

1. “Children younger than 12 years, pregnant women and nursing mothers should not eat any fish from the Mill River in Hopedale in order to prevent exposure of developing fetuses and infants to PCBs, and

2. The general public should limit consumption of all fish from the Mill River in Hopedale to two meals per month.”

DPH is currently re-evaluating all existing data for a potential modification to the Mill River, Hopedale advisory.  An updated advisory will likely specify the reach of the Mill River between the outlet of Hopedale Pond and the Spindleville Impoundment Dam (Maietta 2001). 

In response to public information requests, DWM sampled fish in Lake Quinsigamond and Wallum Lake in 1996 and Hovey Pond in 1996/1997 (Maietta 1997). 

In 1998 fish were sample from University Park Pond and Coes Reservoir in Worcester by DWM at the request of the Blackstone River Watershed Team for human consumption considerations.  PCB and mercury concentrations were below DPH action levels (2.0 and 0.5 ppm, respectively) in both of these lakes (Appendix B, Table B8, Maietta 1997). 

The Fish Consumption Use was not attainable in six lakes and in portions of four lakes due to flow alteration and ‘loss’ of pond acreage (175 acres).
[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.]
PRIMARY AND SECONDARY CONTACT RECREATION AND AESTHETICS

In 1998 DWM conducted synoptic surveys of 37 lakes in the Blackstone River Basins.  These included observations of water quality and quantity, the presence of native and non-native aquatic plants (and presence/severity of algal blooms (Appendix B, Table B9).  These data combined with older assessment information, the 1998 303(d) list of impaired waters, and diagnostic/feasibility studies, etc., were used to assess the recreational and aesthetics uses. 

In the absence of fecal coliform bacteria and Secchi disk depth data, the assessment of the recreational uses was based primarily on the survey information described above.  Depending upon the severity of these conditions the recreational and aesthetics uses were assessed as either partial or non-support.  Where no objectionable conditions were noted, the Primary Contact Recreational Use was not assessed due to the lack of fecal coliform bacteria data. 

No lakes in the Blackstone River Basin were assessed as supporting the Primary Contact Recreational Use.  The Primary Contact Recreational Use was impaired (partial or non-support) for part or all of 84 lakes (1,752 acres; 26% of the total acreage assessed in this report) in the Blackstone River Basin (Table 5).  Causes of impairment included noxious/overabundant plant growth (both native and non-native vegetation), taste/odor/color, objectionable turbidity, and/or flow alteration. The Primary Contact Recreational Use was not assessed for 31 lakes (4756.6 acres).  This use was not attainable in six lakes and in portions of four lakes due to flow alteration and ‘loss’ of pond acreage (175 acres).

The Secondary Contact Recreational and Aesthetics uses were assessed as support in all or portions of 38 lakes (2,560 acres) in the Blackstone River Basin (38% of the total acreage assessed in this report).  Seventy-eight of the assessed lakes (wholly or in-part) had a high degree/density of macrophyte cover (noxious plants) which resulted in the Secondary Contact Recreational and Aesthetic uses being impaired (partial or non-support) (Table 5).  These uses were not assessed for 27 lakes (2,196.7 acres). These uses were not attainable in six lakes and in portions of four lakes due to flow alteration and ‘loss’ of pond acreage (175 acres).
SUMMARY

A total of 110 of the 138 lakes assessed in this report were impaired for one or more uses. Causes of impairment included noxious (overabundant) plant growth (including both native and non-native vegetation), PCB and/or mercury contamination, taste/odor/color, objectionable turbidity, and/or flow alteration. Eighteen lakes were assessed as support for the Secondary Contact Recreational and Aesthetics uses.  No lakes supported all uses nor were any assessed as support for either the Aquatic Life or Primary Contact Recreational uses.  Twenty-two lakes are currently not assessed for all uses (Table 6) while the uses were not attainable in six lakes due to flow alteration and perennial ‘loss’ of pond acreage.

With the exception of mercury and PCB, the overall causes of impairment may be indicative of enrichment (accelerating natural lake succession) as evidenced by the trophic status estimates; of the 138 lakes included in this report 57% were estimated to be eutrophic.  Site-specific sources of impairment to the lakes in the Blackstone 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.

Four lakes, totaling 175 acres, in the Blackstone River Basin were impaired for the Fish Consumption Use because of either PCB or mercury contamination. 

Table 5 presents the use assessments and causes of impairment for the lakes in the Blackstone 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.  Twenty-two of the 138 lakes in the DWM/EPA WBS database were not assessed during this assessment cycle (Table 6), however six of these lakes are on the 1998 303(d) list of impaired waters.  
Table 5. Blackstone River Basin lake assessments (Bold indicates 1998 303(d) listed).

LAKE
WBID
SIZE

Acres
TROPHIC

STATE
USE ASSESSMENT (Acres)
IMPAIRMENT CAUSE(S)

Aldrich Pond, Sutton
MA51002
2
E
ALUS- P(2)

1( Contact- N(2)

2( Contact- N(2)

Aesthetics- N(2)
Noxious plants

Non-native plants (Mh)

Arcade Pond, Northbridge
MA51003
18
E
ALUS- P(18)
Non-native plants (Cc)

Auburn Pond, Auburn
MA51004
16
E
ALUS- P(16)

1( Contact- N(12);U(4)

2( Contact- N(12);U(4)

Aesthetics- N(12);U(4)
Noxious plants

Non-native plants (Cc)

Brierly Pond, Milbury
MA51010
18
M
ALUS- P(18)

1( Contact- N(5);U(13)

2( Contact- N(5);U(13)

Aesthetics- N(5);U(13)
Noxious plants

Non-native plants (Mh)

Brooklawn Parkway Pond, Shrewsbury
MA51195
2
e
1( Contact- N(2)

2( Contact- N(2)

Aesthetics- N(2)
Noxious plants

Caprons Pond, Uxbridge
MA51014
15
E
ALUS- P(15)

1( Contact- N(13);U(2)

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

Aesthetics- S(2);N(13)
Noxious plants

Non-native plants (Cc)

Carpenter Reservoir, Northbridge
MA51015
86
M
2( Contact- S(86)

Aesthetics- S(86)


Chase Pond, Douglas
MA51017
11
E
1( Contact- N(11)

2( Contact- N(11)

Aesthetics- N(11)
Noxious plants

Cider MillPond, Grafton
MA51019
4
E
1( Contact- N(3);U(1)

2( Contact- N(3);U(1)

Aesthetics- N(3);U(1)
Noxious plants

City Farm Pond, Shrewsbury
MA51020
2
E (1)

Not applicable (1)
ALUS- U(1);NA(1)

Fish Consumption- U(1); NA(1)

1( Contact- U(1);NA(1)

2( Contact- U(1);NA(1)

Aesthetics- U(1);NA(1)
Noxious plants

Siltation

Clark Reservoir, Sutton
MA51022
32
E
1( Contact- N(15);U(17)

2( Contact- S(17);N(15)

Aesthetics- S(17);N(15)
Noxious plants

Coes Reservoir, Worcester
MA51024
90
e
ALUS- P(90)

2( Contact- S(90)

Aesthetics- S(90)
Non-native plants (Ms)

Cook Pond, Worcester
MA51027
20
e
ALUS- P(4);N(16)

1( Contact- N(20)

2( Contact- N(20)

Aesthetics- N(20)
Flow alteration

Noxious plants

Non-native plants (Cc)

Crane Pond, Blackstone
MA51030
11
E
1( Contact- N(11)

2( Contact- N(11)

Aesthetics- N(11)
Noxious plants

Crystal Lake Douglas
MA51031
90
E
1( Contact- N(70);U(20)

2( Contact- N(70);U(20)

Aesthetics- N(70);U(20)
Noxious plants

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

 ** Indicates special case Class A (water supply) waterbody designation “Interstate surface waters that are public water supply in Rhode Island from 1000 feet upstream of the State Line” (MA DEP 1996).

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, Nm=Najas minor
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, NA = not attainable, U = undetermined/not assessed)

Table 5. Continued. Blackstone River Basin lake assessments (Bold indicates 1998 303(d) listed).

LAKE
WBID
SIZE

Acres
TROPHIC

STATE
USE ASSESSMENT (Acres)
IMPAIRMENT CAUSE(S)

Curtis Pond, {north basin} Worcester
MA51032
36
E
ALUS- P(36)

1( Contact- N(10);U(26)

2( Contact- N(10);U(26)

Aesthetics- N(10);U(26)
Noxious plants

Non-native plants (Cc)

Curtis Pond, {south basin} Worcester
MA51033
18
E (10)

Not applicable (8)
ALUS- U(10);NA(8)

Fish Consumption- U(10);NA(8)

1( Contact- N(10);NA(8)

2( Contact- N(10);NA(8)

Aesthetics- N(10);NA(8)
Noxious plants

Siltation

Dark Brook Pond, Sutton
MA51034
21
E
1( Contact- N(21)

2( Contact- N(21)

Aesthetics- N(21)
Noxious plants

Dark Brook Reservoir {north basin}, Auburn
MA51036
256
e
ALUS- P(256)

2( Contact- S(256)

Aesthetics- S(256)
Non-native plants (Ms)

Dark Brook Reservoir {south basin}, Auburn
MA51035
57
E
ALUS- P(57)

1( Contact- N(17);U(40)

2( Contact- S(40);N(17)

Aesthetics- S(40);N(17)
Noxious plants

Non-native plants (Ms, Nm)

Doctors Pond, Uxbridge
MA51194
1
E
1( Contact- N(1)

2( Contact- N(1)

Aesthetics- N(1)
Noxious plants

Dorothy Pond, Millbury
MA51039
148
E
ALUS- P(148)
Non-native plants (Ms, Nm)

Dudley Pond, Douglas
MA51041
7
E
1( Contact- N(4);U(3)

2( Contact- N(4);U(3)

Aesthetics- N(4);U(3)
Noxious plants

Eddy Pond, Auburn
MA51043
134
e
ALUS- P(134)

1( Contact- N(99);U(35)

2( Contact- S(35); N(99)

Aesthetics- S(35);N(99)
Noxious plants

Non-native plants (Mh)

Fish Pond, Northbridge
MA51047
8
E
ALUS- P(8)

1( Contact- N(8)

2( Contact- N(8)

Aesthetics- N(8)
Noxious plants

Non-native plants (Cc, Mh)

Fiske Millpond, Upton/Milford
MA51049
16
E
ALUS- P(16)

1( Contact- N(3);U(13)

2( Contact- N(3);U(13)

Aesthetics- N(3);U(13)
Noxious plants

Non-native plants (Mh)



Flint Pond, {north basin} Worcester/Grafton/ Shrewsbury
MA51050
84
E
ALUS- P(84)

1( Contact- N(45); U(39)

2( Contact- S(39);N(45)

Aesthetics- S(39);N(45)
Noxious plants

Non-native plants (Cc, Ms)

Flint Pond, {south basin} Worcester/Shrewsbury
MA51188
170
E
ALUS- P(170)

1( Contact- N(87);U(83)

2( Contact- S(83);N(87)

Aesthetics- S(83);N(87)
Noxious plants

Non-native plants (Cc, Mh, Ms)

Forge Pond, Blackstone
MA51051
15
Not applicable
ALUS- NA(15)

Fish Consumption- NA(15)

1( Contact- NA(15)

2( Contact- NA(15)

Aesthetics- NA(15)
Flow alteration

Gilboa Pond, Douglas
MA51052
21
E
ALUS- P(21)

1( Contact- N(7);U(14)

2( Contact- N(7);U(14)

Aesthetics- N(7);U(14)
Noxious plants

Non-native plants (Mh)

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

 ** Indicates special case Class A (water supply) waterbody designation “Interstate surface waters that are public water supply in Rhode Island from 1000 feet upstream of the State Line” (MA DEP 1996).

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, Nm=Najas minor
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, NA = not attainable, U = undetermined/not assessed)

Table 5. Continued. Blackstone River Basin lake assessments (Bold indicates 1998 303(d) listed).

LAKE
WBID
SIZE

Acres
TROPHIC

STATE
USE ASSESSMENT (Acres)
IMPAIRMENT CAUSE(S)

Girard Pond, Sutton
MA51053
2
E
ALUS- P(2)
Non-native plants (Cc)

Harrington Pool (West Hill Dam Impoundment), Uxbridge
MA51197
1
U
2( Contact- S(1)

Aesthetics- S(1)


Harris Pond, Blackstone
MA51058
93
e
ALUS- P(93)

2( Contact- S(73);U(20)

Aesthetics- S(73);U(20)
Non-native plants (Cc)

Hathaway Pond, Millbury/ Sutton
MA51059
10
E
1( Contact- N(10)

2( Contact- N(10)

Aesthetics- N(10)
Noxious plants

Hayes Pond, Grafton
MA51060
6
H
ALUS- P(6)

1( Contact- P(3);N(3)

2( Contact- P(3);N(3)

Aesthetics- P(3);N(3)
Noxious plants

Non-native plants (Cc)

Holden Reservoir 1 * Holden
MA51063
119
U
2( Contact- S(119)

Aesthetics- S(119)


Holden Reservoir 2 * Holden
MA51064
46
U
2( Contact- S(46)

Aesthetics- S(46)


Hopedale Pond, Hopedale
MA51065
95
e
ALUS- P(95)

1( Contact- P(22);N(73)

2( Contact- P(22);N(73)

Aesthetics- P(22);N(73)
Noxious plants

Non-native plants (Cc, Mh)

Hovey Pond, Grafton
MA51068
19
E
ALUS- P(19)

1( Contact- N(10);U(9)

2( Contact- N(10);U(9)

Aesthetics- N(10);U(9)
Noxious plants

Non-native plants (Cc, Ms)

Howe Pond, Millbury
MA51069
6
E
1( Contact- P(6)

2( Contact- P(6)

Aesthetics- P(6)
Noxious plants

Howe Reservoir {east basin}, Millbury
MA51070
3
E
ALUS- P(1);N(2)

1( Contact- N(3)

2( Contact- N(3)

Aesthetics- N(3)
Flow alteration

Noxious plants

Non-native plants (Mh)

Howe Reservoir {west basin}, Millbury
MA51071
13
M
1( Contact- N(8);U(5)

2( Contact- N(8);U(5)

Aesthetics- N(8);U(5)
Noxious plants

Indian Lake, Worcester
MA51073
193
E
1( Contact- P(193)

2( Contact- P(193)

Aesthetics- P(193)
Noxious plants

Ironstone Reservoir, Uxbridge
MA51074
26
e
ALUS- P(26)

1( Contact- N(19);U(7)

2( Contact- S(7);N(19)

Aesthetics- S(7);N(19)
Noxious plants

Non-native plants (Cc)

Jenks Reservoir, Bellingham
MA51075
27
e
ALUS- P(27)

1( Contact- N(21);U(6)

2( Contact- S(6);N(21)

Aesthetics- S(6);N(21)
Noxious plants

Non-native plants (Mh)

Joes Rock Pond, Wrentham
MA51077
12
E
1( Contact- N(12)

2( Contact- N(12)

Aesthetics- N(12)
Noxious plants

Kettle Brook 

Reservoir 1 * Leicester
MA51079
11
M
2( Contact- S(11)

Aesthetics- S(11)


Kettle Brook 

Reservoir 2 * Leicester
MA51080
29
O
2( Contact- S(29)

Aesthetics- S(29)


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

 ** Indicates special case Class A (water supply) waterbody designation “Interstate surface waters that are public water supply in Rhode Island from 1000 feet upstream of the State Line” (MA DEP 1996).

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, Nm=Najas minor
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, NA = not attainable, U = undetermined/not assessed)

Table 5. Continued. Blackstone River Basin lake assessments (Bold indicates 1998 303(d) listed).

LAKE
WBID
SIZE

Acres
TROPHIC

STATE
USE ASSESSMENT (Acres)
IMPAIRMENT CAUSE(S)

Kettle Brook 

Reservoir 3 * Paxton
MA51081
37
O
2( Contact- S(37)

Aesthetics- S(37)


Kettle Brook 

Reservoir 4 * Paxton
MA51082
119
O
2( Contact- S(119)

Aesthetics- S(119)


Lackey Pond, Uxbridge/ Sutton
MA51083
117
U
1( Contact- N(73);U(44)

2( Contact- S(44);N(73)

Aesthetics- S(44);N(73)
Flow alteration

Noxious plants

Lake Quinsigamond Shrewsbury/ Worcester
MA51125
475
m
ALUS- P(170);U(305)

1( Contact- N(20); U(455)

2( Contact- N(20); U(455)

Aesthetics- N(20); U(455)
Noxious plants

Non-native plants (Cc, Mh, Ms, Pc)

Lake Ripple, Grafton
MA51135
63
H
ALUS- P(63)

2( Contact- S(63)

Aesthetics- S(63)
Non-native plants (Cc,Mh)

Lee Reservoir, Uxbridge
MA51086
9
M
1( Contact- P(2);U(7)

2( Contact- P(2);U(7)

Aesthetics- P(2);U(7)
Noxious plants

Leesville Pond, Auburn/ Worcester
MA51087
96
H
ALUS- N(96)

1( Contact- N(96)

2( Contact- N(96)

Aesthetics- N(96)
Nutrients

Non-native plants (Cc)

Linwood Pond, Northbridge
MA51088
61
E
ALUS- P(61)

1( Contact- N(14);U(47)

2( Contact- S(47);N(14)

Aesthetics- S(47);N(14)
Noxious plants

Non-native plants (Cc)

Lynde Brook Reservoir * Leicester
MA51090
132
O
2( Contact- S(132)

Aesthetics- S(132)


Manchaug Pond, Douglas/ Sutton
MA51091
348
M
ALUS- P(348)

1( Contact- P(40); U(308)

2( Contact- S(308); P(40)

Aesthetics- S(308);P(40)
Noxious plants

Non-native plants (Cc, Mh. Pc)

Marble Pond, Sutton
MA51093
11
E
ALUS- P(11)

1( Contact- N(11)

2( Contact- N(11)

Aesthetics- N(11)
Noxious plants

Non-native plants (Mh)

Martin Street Pond, Douglas
MA51095
7
E
1( Contact- N(4);U(3)

2( Contact- N(4);U(3)

Aesthetics- N(4);U(3)
Noxious plants

Mayo Pond, Millbury
MA51096
8
Not applicable
ALUS- NA (8)

Fish Consumption- NA(8)

1( Contact- NA(8)

2( Contact- NA(8)

Aesthetics- NA(8)
Flow alteration

Meadow Pond, Sutton/ Northbridge
MA51193
45
e
ALUS- P(45)

2( Contact- S(45)

Aesthetics- S(45)
Non-native plants (Cc)

Merrill Pond, No. 3, Sutton
MA51098
15
E
1( Contact- N(5);U(10)

2( Contact- N(5);U(10)

Aesthetics- N(5);U(10)
Noxious plants

Merrill Pond, No. 4, Sutton
MA51099
19
E
1( Contact- N(19)

2( Contact- N(19)

Aesthetics- N(19)
Noxious plants

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

 ** Indicates special case Class A (water supply) waterbody designation “Interstate surface waters that are public water supply in Rhode Island from 1000 feet upstream of the State Line” (MA DEP 1996).

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, Nm=Najas minor
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, NA = not attainable, U = undetermined/not assessed)


Table 5. Continued. Blackstone River Basin lake assessments (Bold indicates 1998 303(d) listed).

LAKE
WBID
SIZE

Acres
TROPHIC

STATE
USE ASSESSMENT (Acres)
IMPAIRMENT CAUSE(S)

Merrill Pond No. 6, Sutton
MA51100
18
Not applicable
ALUS- NA(18)

Fish Consumption- NA(18)

1( Contact- NA(18)

2( Contact- NA(18)

Aesthetics- NA(18)
Flow alteration

Middle River Pond, Worcester
MA51101
16
Not applicable
ALUS- NA(16)

Fish Consumption- NA(16)

1( Contact- NA(16)

2( Contact- NA(16)

Aesthetics- NA(16)
Flow alteration

Milford Street Pond, Hopedale/ Milford
MA51102
17
E
1( Contact- N(17)

2( Contact- N(17)

Aesthetics- N(17)
Noxious plants

Mill Pond, Upton
MA51104
9
H
ALUS- N(9)

1( Contact- N(9)

2( Contact- N(9)

Aesthetics- N(9)
Noxious plants

Non-native plants (Cc,Mh)

Miscoe Lake **, Wrentham/ Cumberland, RI
MA51106
43
e
ALUS- P(43)

1( Contact- N(25);U(18)

2( Contact- N(25);U(18)

Aesthetics- N(25);U(18)
Noxious plants

Non-native plants (Cc,Mh)

Newton Pond, Shrewsbury/ Boylston
MA51110
48
M
ALUS- P(48)

1( Contact- N(7);U(41)

2( Contact- S(41);N(7)

Aesthetics- S(41);N(7)
Noxious plants

Non-native plants (Cc,Mh)

North Pond, Hopkinton/ Milford
MA51112
238.6
E
ALUS- P(238.6)

1( Contact- P(180); U(58.6)

2( Contact- P(180); U(58.6)

Aesthetics- P(180); U(58.6)
Noxious plants

Non-native plants (Cc,Mh)

Number 1 Pond, Sutton
MA51114
10
E
1( Contact- N(2);U(8)

2( Contact- N(2);U(8)

Aesthetics- N(2);U(8)
Noxious plants

Number 2 Pond, Sutton
MA51115
9
E
1( Contact- N(2);U(7)

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

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

Patch Reservoir, Worcester
MA51118
31
e
2( Contact- S(31)

Aesthetics- S(31)


Peabody Pond, Uxbridge
MA51119
11
E
1( Contact- N(5);U(6)

2( Contact- N(5);U(6)

Aesthetics- N(5);U(6)
Noxious plants

Pondville Pond, Auburn
MA51120
41
E
ALUS- N(41)

1( Contact- N(41)

2( Contact- N(41)

Aesthetics- N(41)
Noxious plants

Non-native plants (Cc)

Pout Pond, Boylston
MA51122
13
E
1( Contact- N(13)

2( Contact- N(13)

Aesthetics- N(13)
Noxious plants

Pratt Pond, Upton
MA51123
38
e
ALUS- P(38)

1( Contact- N(4);U(34)

2( Contact- S(34);N(4)

Aesthetics- S(34);N(4)
Noxious plants

Non-native plants (Cc,Mh)

Pratts Pond, Grafton
MA51124
6
M
1( Contact- N(2);U(4)

2( Contact- N(2);U(4)

Aesthetics- N(2);U(4)
Noxious plants

Reservoir No. 4, Sutton
MA51128
10 
U
2( Contact- S(10)

Aesthetics- S(10)


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

 ** Indicates special case Class A (water supply) waterbody designation “Interstate surface waters that are public water supply in Rhode Island from 1000 feet upstream of the State Line” (MA DEP 1996).

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, Nm=Najas minor
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, NA = not attainable, U = undetermined/not assessed)

Table 5. Continued. Blackstone River Basin lake assessments (Bold indicates 1998 303(d) listed).

LAKE
WBID
SIZE

Acres
TROPHIC

STATE
USE ASSESSMENT (Acres)
IMPAIRMENT CAUSE(S)

Rice City Pond, Uxbridge
MA51131
91
E (10)

Not applicable (81)
ALUS- U(10);NA(81)

Fish Consumption- N(10);NA(81)

1( Contact- U(10); NA(81)

2( Contact- U(10); NA(81)

Aesthetics- U(10); NA(81)
Priority organics (PCB)

Siltation

Riverdale Pond, Northbridge
MA51136
18
E
Fish Consumption- N(18)
Priority organics (PCB)

Riverlin Street Pond, Millbury
MA51137
7
E
ALUS- N(7)

1( Contact- N(7)

2( Contact- N(7)

Aesthetics- N(7)
Non-native plants (Mh)

Rivulet Pond, Uxbridge
MA51138
9
E
ALUS- P(9)

1( Contact- N(7);U(2)

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

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

Non-native plants (Mh)

Salisbury Pond, Worcester
MA51142
18
H
1( Contact- P(18)

2( Contact- P(18)

Aesthetics- P(18)
Turbidity

Taste, odor, color

Schoolhouse Pond, Sutton
MA51144
6
E
1( Contact- N(5);U(1)

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

Aesthetics- N(5);U(1)
Noxious plants

Sewall Pond, Boylston
MA51191
11
M
1( Contact- P(1);U(10)

2( Contact- P(1);U(10)

Aesthetics- P(1);U(10)
Noxious plants

Shirley Street Pond, Shrewsbury
MA51196
17
E
1( Contact- N(15);U(2)

2( Contact- N(15);U(2)

Aesthetics- N(15);U(2)
Noxious plants

Sibley Reservoir, Sutton
MA51148
37
U (22)

Not applicable (15)
ALUS- U(22);NA(15)

Fish Consumption- U(22);NA(15)

1( Contact- U(22); NA(15)

2( Contact- U(22); NA(15)

Aesthetics- U(22); NA(15)
Flow alteration

Silver Hill Pond, Milford
MA51149
8
E
1( Contact- N(8)

2( Contact- N(8)

Aesthetics- N(8)
Noxious plants

Silver Lake, Bellingham


MA51150
70
M
1( Contact- N(17);U(53)

2( Contact- S(53);N(17)

Aesthetics- S(53);N(17)
Noxious plants

Silver Lake, Grafton
MA51151
23
e
1( Contact- N(5);U(18)

2( Contact- N(5);U(18)

Aesthetics- N(5);U(18)
Flow alteration

Singletary Pond, Sutton/ Millbury
MA51152
330
M
ALUS-P(330)

2( Contact- S(330)

Aesthetics- S(330)
Non-native plants (Ms)

Slaughterhouse Pond, Sutton
MA51153
8
E
1( Contact- N(8)

2( Contact- N(8)

Aesthetics- N(8)
Noxious plants

Smiths Pond, Leicester
MA51156
20
H
1( Contact- P(20)

2( Contact- P(20)

Aesthetics- P(20)
Turbidity

Southwick Pond **, Leicester/ Paxton
MA51157
36
E
1( Contact- N(36)

2( Contact- N(36)

Aesthetics- N(36)
Noxious plants

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

 ** Indicates special case Class A (water supply) waterbody designation “Interstate surface waters that are public water supply in Rhode Island from 1000 feet upstream of the State Line” (MA DEP 1996).

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, Nm=Najas minor
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, NA = not attainable, U = undetermined/not assessed)

Table 5. Continued. Blackstone River Basin lake assessments (Bold indicates 1998 303(d) listed).

LAKE
WBID
SIZE

Acres
TROPHIC

STATE
USE ASSESSMENT (Acres)
IMPAIRMENT CAUSE(S)

Spindleville Pond, Hopedale
MA51158
12
H
Fish Consumption- N(12)

1( Contact- N(12)

2( Contact- N(12)

Aesthetics- N(12)
Priority organics (PCB)

Noxious plants

Stevens Pond, Sutton
MA51159
84
M
ALUS- P(84)
Non-native plants (Cc)

Stoneville Pond, Auburn
MA51160
43
h
ALUS- P(43)

1( Contact- N(30);U(13)

2( Contact- S(13);N(30)

Aesthetics- S(13);N(30)
Noxious plants

Non-native plants (Cc)

Stoneville Reservoir, Auburn
MA51161
61
M
2( Contact- S(61)

Aesthetics- S(61)


Swans Pond, Sutton
MA51164
31
E
ALUS- P(31)

1( Contact- N(31)

2( Contact- N(31)

Aesthetics- N(31)
Noxious plants

Non-native plants (Mh)

Taft Pond, Upton
MA51165
12
M
1( Contact- P(4);U(8)

2( Contact- P(4);U(8)

Aesthetics- P(4);U(8)
Noxious plants

Thompson Pond, Sutton
MA51166
8
Not applicable
ALUS- NA(8)

Fish Consumption- NA(8)

1( Contact- NA(8)

2( Contact- NA(8)

Aesthetics- NA(8)
Flow alteration

Tinker Hill Pond, Auburn
MA51167
37
E
ALUS- P(37)

1( Contact- N(37)

2( Contact- N(37)

Aesthetics- N(37)
Noxious plants

Non-native plants (Mh,Nm)

Town Farm Pond, Sutton
MA51168
7
M
1( Contact- P(1);U(6)

2( Contact- P(1);U(6)

Aesthetics- P(1);U(6)
Noxious plants

Tuckers Pond, Sutton
MA51169
28
U
ALUS- P(28)

1( Contact- N(7);U(21)

2( Contact- S(21);N(7)

Aesthetics- S(21);N(7)
Noxious plants

Non-native plants (Mh)

Waite Pond, Leicester
MA51170
54
M
Fish Consumption- N(54)

2( Contact- S(54)

Aesthetics- S(54)
Metals (Hg)

Welsh Pond, Sutton
MA51176
8
H
ALUS- P(8)

1( Contact- N(8)

2( Contact- N(8)

Aesthetics- N(8)
Noxious plants

Non-native plants (Mh)

West River Pond, Uxbridge
MA51177
37
e
ALUS- P(37)

1( Contact- N(19);U(18)

2( Contact- N(19);U(18)

Aesthetics- N(19);U(18)
Noxious plants

Non-native plants (Cc)

Whitin Pond, Uxbridge
MA51178
23
e
ALUS- P(23)

1( Contact- N(20);U(3)

2( Contact- S(3);N(20)

Aesthetics- S(3);N(20)
Noxious plants

Non-native plants (Cc)

Whitins Pond, Northbridge/ Sutton
MA51180
167
M
ALUS- P(167)

1( Contact- N(15);U(152)

2( Contact- S(152);N(15)

Aesthetics- S(152);N(15)
Noxious plants

Non-native plants (Cc)

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

 ** Indicates special case Class A (water supply) waterbody designation “Interstate surface waters that are public water supply in Rhode Island from 1000 feet upstream of the State Line” (MA DEP 1996).

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, Nm=Najas minor
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, NA = not attainable, U = undetermined/not assessed)
Table 5. Continued. Blackstone River Basin lake assessments (Bold indicates 1998 303(d) listed).

LAKE
WBID
SIZE

Acres
TROPHIC

STATE
USE ASSESSMENT (Acres)
IMPAIRMENT CAUSE(S)

Wildwood Lake, Upton/ Grafton
MA51181
38
e
ALUS- P(38)

1( Contact- N(16);U(22)

2( Contact- S(22);N(16)

Aesthetics- S(22);N(16)
Noxious plants

Non-native plants (Cc)

Williams Street Pond, Upton
MA51183
5
Not applicable
ALUS- NA(5)

Fish Consumption- NA(5)

1( Contact- NA(5)

2( Contact- NA(5)

Aesthetics- NA(5)
Flow alteration

Windle Pond, Grafton/ Shrewsbury
MA51184
5
E
1( Contact- N(2);U(3)

2( Contact- N(2);U(3)

Aesthetics- N(2);U(3)
Noxious plants

Woodbury Pond, Sutton
MA51185
7
E
ALUS- P(7)

1( Contact- N(7)

2( Contact- N(7)

Aesthetics- N(7)
Noxious plants

Non-native plants (Cc, Mh)

Woolshop Pond, Millbury
MA51186
8
H
ALUS- P(8)

1( Contact- N(6);U(2)

2( Contact- N(6);U(2)

Aesthetics- N(6);U(2)
Noxious plants

Non-native plants (Pc)

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

 ** Indicates special case Class A (water supply) waterbody designation “Interstate surface waters that are public water supply in Rhode Island from 1000 feet upstream of the State Line” (MA DEP 1996).

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, Nm=Najas minor
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, NA = not attainable, U = undetermined/not assessed)

Table 6.  Blackstone 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

Bazely Pond, Uxbridge
MA51008
3
M

Bell Pond, Worcester
MA51009
7
M

Burncoat Park Pond, Worcester
MA51012
5
H

Chockalog Pond, Uxbridge
MA51018
11
M

City Pond, Leicester
MA51021
5
E

Fisherville Pond, Grafton
MA51048
57
U

Green Hill Pond, Worcester
MA51056
32
E

Hales Pond, Wrentham
MA51057
5
E

Lake Hiawatha, Bellingham/Blackstone
MA51062
63
M

Houghton Pond, Uxbridge
MA51067
2
M

Hunt Pond, Douglas
MA51072
2
M

Joels Pond, Uxbridge
MA51076
14
M

Jordan Pond, Shrewsbury
MA51078
20
E

Mill Pond, Shrewsbury
MA51105
16
E

Nipmuck Pond, Mendon
MA51111
85
M

Pout Pond, Uxbridge
MA51121
9
M

Ramshorn Pond, Sutton/Millbury
MA51126
117
U

Riley Pond, Northbridge
MA51134
8
E

Stump Pond, Oxford
MA51162
18
M

Sutton Falls, Sutton
MA51163
9
E

Wallum Lake*, Douglas/Burrillville RI
MA51172
322
O

Whitin Reservoir, Douglas
MA51179
309
M

All lakes in this table are Class B except Wallum Lake, which is aspecial case Class A (water supply) waterbody.  This  designation applies to  “interstate surface waters that are public water supply in Rhode Island from 1000 feet upstream of the State Line” (MA DEP 1996).

WBID – Waterbody Identification Code  

Trophic State: E = eutrophic, H = hypereutrophic, M = mesotrophic, O = oligotrophic, U = undetermined
RECOMMENDATIONS – LAKES

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

· 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.  This draft aquatic plant report (MA DEP and DEM 1998) should be consulted prior to the development of any lake management plan to control non-native aquatic or wetland plant species.

· 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).

· Confirm the presence of Myriophyllum heterophyllum in the following 12 lakes: Caprons Pond (Uxbridge), Eddy Pond (Auburn), Ironstone Reservoir (Uxbridge), Jenks Reservoir (Bellingham), Pratt Reservoir (Worcester), Silver Lake (Grafton), Tinker Hill Pond (Auburn), Wildwood Lake (Upton/Grafton), Lake Ripple (Grafton), Whitins Pond (Northbridge/Sutton), Manchaug Pond, (Douglas/Sutton), and Waite Pond (Leicester). 
· 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. 
· Implement recommendations identified in the TMDLs and lake Diagnostic/Feasibility studies, including lake watershed surveys to identify sources of impairment.
· Investigate the downstream spread of non-native aquatic plant species in the following lakes:

Cabomba caroliniana (Fanwort):

Mud Pond, Brooklawn Parkway Pond, Shirley Street Pond (Shrewsbury), Lake Quinsigamond (Shrewsbury/Worcester), Hovey Pond, Fisherville Pond (Grafton), Rice City Pond (Northbridge/Uxbridge), Patch Reservoir, Coes Reservoir (Worcester), Leesville Pond (Auburn/Worcester), Curtis Pond north and south basins (Worcester), Stevens Pond (Sutton), Gilboa Pond (Douglas), Lackey Pond (Uxbridge/Sutton), Williams Street Pond (Upton), and Spindleville Pond (Hopedale).
Myriophyllum heterophyllum (Variable water milfoil):
Mud Pond, Brooklawn Parkway Pond, Shirley Street Pond (Shrewsbury), Lake Quinsigamond (Shrewsbury/Worcester), Flint Pond north basin (Shrewsbury), Hovey Pond, Lake Ripple, Fisherville Pond (Grafton), Rice City Pond (Northbridge/Uxbridge), Gilboa Pond (Douglas), Lackey Pond (Uxbridge/Sutton), Meadow Pond (Sutton/Northbridge), Linwood Pond (Northbridge), Whitin Pond, Caprons Pond (Uxbridge), Spindleville Pond (Hopedale), and Harris Pond (Blackstone).
Myriophyllum spicatum (Eurasian water milfoil):

Hovey Pond, Lake Ripple, Fisherville Pond (Grafton), Rice City Pond (Northbridge/Uxbridge), Fisherville Pond (Grafton), Rice City Pond (Northbridge/Uxbridge), Stoneville Pond (Auburn), Leesville Pond (Auburn/Worcester), Curtis Pond north and south basins (Worcester), and Brierly Pond (Millbury).

Najas minor (Bushy pondweed):

Dark Brook Reservoir north basin, Stoneville Pond (Auburn), Leesville Pond (Auburn/Worcester) Curtis Pond north and south basins (Worcester), Fisherville Pond (Grafton), and Rice City Pond (Northbridge/Uxbridge).
· Continue to support community efforts to eradicate invasive species:

Lake Wildwood, Upton is an impoundment with many shallow areas and dense beds of aquatic vegetation, including the invasive exotic species fanwort (Cabomba caroliniana).  The town of Upton is currently funding an aggressive aquatic plant species control program (Beaudoin 2001).  

· Review data from “Beaches Bill” required water quality testing (bacteria sampling from all formal bathing beaches) to assess the status of the recreational uses; e.g. Silver Lake beach, Grafton, and others.

· Review the DEP Drinking Water Program SWAP evaluations are when they are completed to develop and implement recommendations for the protection of Class A lakes in the Blackstone River Basin including Holden Reservoirs #1 and 2, Kettle Brook Reservoirs #1-4, Lynde Brook Reservoir, Miscoe and Wallum lakes, and Southwick Pond.

Figure 5. River segment locations in the Blackstone River Basin.
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Figure 6.  Location of lakes assessed in the Blackstone River Basin.
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