Merrimack River Basin– River and Estuary Segment Assessments

There are a total of 25 river segments and five estuarine segments include in this report (Figure 8).  Reporting for Plum Island River and Plum Island Sound has been changed from the Merrimack River Basin to the Parker River Basin/ Plum Island Sound Coastal Drainage Area with new waterbody identification codes (WBIDs) – MA91-15 and MA91-12, respectively.  Current information on water quality conditions for these segments can be found in the Parker River Watershed Water Quality Assessment Report (Weinstein and Connors 2001).  
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Figure 8. Merrimack River Basin – River and Estuary Segment Locations identified by WBID.

Martins Pond Brook (Segment MA84A-19)

Location: Outlet Martins Pond to inlet Lost Lake, Groton.
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Size:  2.4 miles.  

Classification:  Class B.

Martins Pond Brook is a headwater stream in the Salmon Brook subwatershed of the Merrimack River Basin.  Salmon Brook discharges to the mainstem Merrimack River in Nashua, NH (Rapp 1999a).   

Land-use estimates (top three) for the Martins Pond Brook subwatershed (map inset, gray shaded area):

	Forest 
	 44%

	Residential
	 19%

	Agriculture
	 17%


This segment is on the 1998 303(d) list of impaired waters, needing confirmation, for siltation, organic enrichment/low dissolved oxygen (DO), and turbidity (Table 3).

WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):
	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Groton Water Department
	2115000
	9P21311501
	21311501
	Shattuck Well 115-01G

Baddacook Well
	0.22reg*

0.33per*

0.55total*
	0.50*


* indicates system-wide withdrawal; all sources are not necessarily within this segment

NPDES WASTEWATER DISCHARGE SUMMARY:

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

Use Assessment SUMMARY:

Too little current data are available to assess the designated uses of Martins Pond Brook.  The brook was last surveyed by DWM (benthic macroinvertebrate rapid bioassessment protocol (RBP) II evaluation indicated moderate impairment) in August 1990 (Smith et al. 1990).  Habitat quality degradation (erosion and sedimentation) was observed at that time.  A shoreline survey of Martins Pond Brook was carried out by the MRWC and the Groton Lakes Association in August/September 1999.   The narrative of their report stated that the reach of Martins Pond Brook to the Route 40 culvert was dry until two days prior to their survey (Rapp 1999a).  They did not identify any other issues of concern.  

Martins Pond Brook (MA84A-19) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed


RECOMMENDATIONS:  Martins Pond Brook (Segment MA84A-19)

· As part of the WMA 5-year review process, DEP should continue to evaluate Groton Water Department’s compliance with WMA registration and/or permit limits.
· A habitat assessment should be conducted for Martins Pond Brook.  It should encompass habitat quality as related to streamflow as well as identify areas, if any, of sediment deposition caused by erosion.  
· Consideration should be given to conducting benthic macroinvertebrate and fish population surveys.
· Evaluate the flow management practices (e.g., outlet control operations) of the Martins Pond as they may relate to the observed “dry”/low-flow conditions in the brook.  
· Collect additional data to determine the frequency, duration, and spatial extent of the low flow conditions and DO concentrations in the Martins Pond Brook.  If attempts are made to optimize streamflow in the brook, document any changes to ambient water quality (e.g., DO, temperature) in the brook.
· Additional monitoring of this segment is necessary to determine if it should be retained or deleted from the 303(d) list.

Merrimack River (Segment MA84A-01)

Location: State line at Hudson, NH/Tyngsborough, MA to Pawtucket Dam, Lowell.

Size: 9.2 miles.  

Classification:  Class B, Warm Water Fishery, Treated Water Supply.
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Land-use estimates (top three) for the Massachusetts portion of this subwatershed less the South Branch Souhegan River area (map inset, gray shaded area):

	Forest 
	47%

	Residential
	27%

	Open Land
	 7%


This segment is on the 1998 303(d) list of impaired waters for pathogens (Table 3).

WMA Water Withdrawal Summary (Appendix D, Table D3):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Dracut Water District
	3079000
	9P231307901
	31307902
	Tynsboro (also known as Frost Road) Wellfield: 

04G

05G

06G

07G

08G
	0.79 reg*

1.37 per*

2.16 total*


	Unavailable (Data considered unreliable)

	Vesper Country Club
	
	
	21330101
	Well #1

Well #2

Well #3
River Intake
	0.23
	0.10

	Lowell Water Treatment Facility
	3160000
	9P231316003
	31316001
	Merrimack River Intake
	13.84 reg

5.18 per

19.02 total


	14.04


* indicates system-wide withdrawal; all sources are not necessarily within this segment
NPDES WASTEWATER DISCHARGE SUMMARY:

The Pheasant Lane Mall, Tyngsborough (MA0030597) discharge is tied into the Nashua WWTP.   The Vulkor Inc., Lowell facility (MA0003883) closed down and no longer discharges contact and non-contact cooling water.

It should be noted that Tyngsborough, Chelmsford, Lowell and Dracut are Phase II Stormwater communities.  These communities must apply for permit coverage for their municipal drainage systems and are required to develop, implement and enforce their storm water management programs by March 2003 (Domizio 2001).

Use Assessment: 
AQUATIC LIFE

Chemistry – tissue 

The USFWS conducted a screening-level survey to determine the state of contamination of selected priority pollutants (e.g., PCB, lead, mercury, cadmium, copper, etc.) in whole fish samples collected from the mainstem Merrimack River in 1982 and 1985 (Major and Carr 1991).  The study found that PCB concentrations in whole fish samples from the mainstem Merrimack River in both New Hampshire and Massachusetts ranged from 0.09 to 4.1 ppm wet weight.

This segment of the Merrimack River is affected by multiple upstream discharges (NPDES permittees, power plants, and CSOs).  Because of these threats to aquatic life, it is best professional judgment that there are insufficient data to characterize the status of the Aquatic Life Use and, therefore, it is not assessed.  Because of the elevated concentration of PCB documented in whole fish collected in the Merrimack River in 1982 and 1985 (Major and Carr 1991) and from downstream reaches of the river in 1998 (McDonald 1999), it is best professional judgment that the Aquatic Life Use for this segment be identified with an “Alert Status”.

Fish Consumption

In September 1994 fish toxics monitoring was conducted by DWM in this segment of the Merrimack River.  These data can be found in Appendix B, Table B8.  Based on these data, the DPH issued a fish consumption advisory due to mercury contamination for the Merrimack River - all towns between Tyngsborough and Methuen, as follows (MDPH 2001a):

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

2. “The general public should limit consumption of white sucker and largemouth bass to two meals per month.”

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

Primary and Secondary Contact Recreation

Fecal coliform bacteria samples were collected at the Lowell Water Treatment Plant Merrimack River Intake by DEP as part of their Microbial Indicator Study of the Merrimack River (Appendix G).  Of the four samples collected between August 1999 and April 2001, none exceeded 150 cfu/100 mls (Appendix G, Table G1).   Fecal coliform bacteria samples were collected at the boat ramp along the Merrimack River by DEM in the Lowell Heritage State Park (upstream of the park swimming area) (Scott 1999).  Unfortunately, the information provided did not meet minimum data acceptability criteria.   The swimming area at the Lowell State Park is, however, frequently closed during the summer because of elevated fecal coliform bacteria counts (Scott 2001).  

Since the public beach at the Lowell Heritage State Park has been frequently closed to swimming as a result of elevated bacteria counts, the Primary Contact Recreational Use is assessed as non-support for the lower 1.4-mile reach of this segment.  The status of the Primary Contact Recreational Use in the upper 7.8-mile reach and the Secondary Contact Recreational Use for the entire length of this segment are not assessed because of too little quality-assured data.  These uses are, however, identified with an “Alert Status” because of the presence of CSO discharges in Nashua, NH and other upstream communities as well as urban runoff.  Waterfowl populations at the Lowell Heritage State Park beach are also a likely source of elevated bacteria counts in the lower 1.4-mile reach (Blumeris 2001a).  

Aesthetics

The Merrimack River Watershed Council reports that this segment of the Merrimack River is enjoyed by canoeists and is generally aesthetically pleasing (Goodno 2001).  The upper reach of this segment is, however, subject to erosion and is turbid after rain events.  The Vesper Country Club has also reported that Tyngs Island is eroding (Goodno 2001).  

The Aesthetics Use is assessed as support, however, it is identified with an “Alert Status” due to reports of erosion problems and turbidity.  

Merrimack River (MA84A-01) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life*
	[image: image6.png]



	NOT ASSESSED
	
	
	
	

	Fish  Consumption
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	NON SUPPORT
	Mercury
	
	Unknown
	Atmospheric Deposition

	Primary  Contact*
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	NOT ASSESSED upper 7.8 miles

NON SUPPORT lower 1.4 miles
	Pathogens
	
	CSO, urban runoff/storm sewers
	Dense waterfowl populations

	Secondary  Contact*
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	NOT ASSESSED
	
	
	
	

	Aesthetics*
	
[image: image10.wmf]
	SUPPORT
	
	
	
	


* “alert status” issues identified, details in this segment’s USE ASSESSMENT section 

RECOMMENDATIONS:  Merrimack River (Segment MA84A-01)

· Additional information should be collected in the upper reaches of this segment of the Merrimack River to determine the frequency and extent of erosion (Tyngs Island) and instream turbidity after rain events.  

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

· Determine locations of current and historical sources of PCB in the Merrimack River and in its tributaries.

· Conduct biological monitoring (e.g., benthic macroinvertebrates, fish population) to evaluate the effect(s), if any, of the multiple upstream discharges (NPDES permittees, power plants, and CSOs) on aquatic life in this segment of the Merrimack River. 

· Collect water quality data, including bacteria data, to evaluate the effectiveness of CSO abatement projects being implemented in New Hampshire CSO communities.

· Continue to review water quality data (including any data from the ACOE project) to identify hotspots and integrate CSO and stormwater management activities to maximize water quality benefits.

· Implement methods to discourage/reduce the waterfowl population at the Lowell Heritage State Park.

· As part of the WMA 5-year review process, DEP should continue to evaluate Dracut Water District, Vesper Country Club and Lowell Water Treatment Facility compliance with WMA registration and/or permit limits.

Lawrence Brook (Segment MA84A-20)
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Location: Headwaters to confluence with Merrimack River, Tyngsborough.

Size:  2.35 miles.  

Classification:  Class B.

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

	Residential 
	 40%

	Forest
	 37%

	Agriculture
	 4%


This segment is on the 1998 303(d) list of impaired waters, needing confirmation, for unknown toxicity (Table 3).

WMA WATER WITHDRAWAL and npdes wastewater discharge SUMMARY: 

Based on the available information there are no WMA regulated water withdrawals or surface wastewater discharges in this subwatershed.  It should be noted however that Tyngsborough is a Phase II Storm Water community. Tyngsborough must apply for permit coverage for their municipal drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

Use Assessment SUMMARY:

Too little current data are available to assess the designated uses of Lawrence Brook.  The brook was last surveyed by DWM (benthic macroinvertebrate RBP II evaluation indicated moderate impairment) in August 1990 (Smith et al. 1990).  Habitat quality was excellent.  A shoreline survey of Lawrence Brook was carried out by the Lawrence Brook Stream Team Volunteers in May 1999. No major problems were identified, however, there were a few isolated areas of trash/debris (Rapp 1999b).  The narrative of their report stated a condominium complex along the lower reach of the Lawrence Brook was identified as having septic system failures (Rapp 1999b).  There have not been any complaints to the DEP Northeast Regional Office (NERO) regarding odor or aesthetic problems however (Casella 2001). 

Lawrence Brook (MA84A-20) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not Assessed


RECOMMENDATIONS:  Lawrence Brook (segment MA84A-20)

· A site inspection at the condominium complex to evaluate possible septic system failure should be conducted.  Bacteria monitoring in Lawrence Brook bracketing the complex should also be conducted.

· Additional monitoring of this segment is necessary to determine if it should be retained or deleted from the 303(d) list.
Deep Brook (Segment MA84A-21)
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Location: Headwaters, East of Everett Turnpike, Tyngsborough to confluence with Merrimack River, Chelmsford.

Size: 3.05 miles.  

Classification:  Class B.

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

	Forest 
	 52%

	Residential
	 23%

	Transport
	 7%


This segment is on the 1998 303(d) list of impaired waters, needing confirmation, for pathogens, organic enrichment/low DO, siltation and unknown toxicity (Table 3).  It should be noted that Chelmsford has received State Revolving Fund (SRF) funding to implement their Long Term plan to eliminate Title V systems and install sewers in the community (Barber 2001a).
WMA WATER WITHDRAWAL SUMMARY:
Based on the available information there are no WMA water withdrawals in this subwatershed.  

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLE D2):

Browning-Ferris Industries, Inc. in Tyngsborough (MA0030066) is authorized to discharge (permit issued September 1997) treated storm water runoff from their refuse hauling truck refueling, cleaning and storage area via six outfalls (# 001, 002, 003, 004, 006, and 007) to Deep Brook and “Bridge Meadows”.  

Texaco Station in North Chelmsford recovery system discharge (MA0035092) has been terminated (Neas 2001). 

It should also be noted that both Chelmsford and Tyngsborough are Phase II Storm Water communities. These communities must apply for permit coverage for their municipal drainage systems and are required to develop, implement and enforce their storm water management programs by March 2003 (Domizio 2001).

Use Assessment SUMMARY:

Too little current data are available to assess the designated uses of Deep Brook.  The brook was last surveyed by DWM (benthic macroinvertebrate RBP II evaluation indicated moderate impairment at the station sampled downstream of Ledge Road in Chelmsford) in August 1990 (Smith et al.1990).  Although habitat quality was somewhat degraded (large amounts of sand, mud and organic matter) wild brook trout were observed.

Deep Brook (MA84A-21) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed


RECOMMENDATIONS:  Deep Brook (Segment MA84A-21)  

· Evaluate Browning-Ferris Industries, Inc. compliance with their storm water pollution prevention plan.
· Conduct benthic macroinvertebrate and fish population surveys to document any changes in water quality conditions as a result of infrastructure improvements (e.g., installation of sewers, stormwater management). 

· Conduct instream bacteria sampling to evaluate the effectiveness of Chelmsford’s actions to eliminate Title V systems and install sewers in the community.
· Additional monitoring of this segment is necessary to determine if it should be retained or deleted from the 303(d) list.
Beaver Brook (Segment MA84B-05)
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Location: Headwaters, outlet of "Wolf Swamp", Boxborough to inlet of Mill Pond, Littleton.

Size: 5.4 miles 

Classification:  Class B.

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

	Forest 
	53%

	Residential
	14%

	Agriculture
	10%


Cisco Development Partners-NEDC, LLC has purchased property along the upper portion of Beaver Brook (Carney 2000).    They have a WMA permit (0.14 MGD).

WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Cisco Development Partners-NEDC, LLC
	
	9P221303701
	
	BW#1

BW#2

BW#3 

BW#4 

BW#5

BW#6
	0.14
	Not on-line

	Littleton Water Department
	2158000
	9P21315802
	21315803
	01G

02G
	0.84reg*

0.63per*

1.47total*
	1.14*


* indicates system-wide withdrawal; all sources are not necessarily within this segment/subwatershed

NPDES WASTEWATER DISCHARGE SUMMARY:

Based on the available information, there are no regulated surface wastewater discharges in this segment.  It should be noted however that Littleton is a Phase II Storm Water community. Littleton must apply for permit coverage for their municipal drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

Use Assessment SUMMARY:
Too little current data are available to assess the designated uses of Beaver Brook.  A shoreline survey of portions of this segment of Beaver Brook was carried out by the MRWC and the Upper Stony Brook Stream Team in May 2000.   The team noted isolated areas of road runoff resulting in some bank erosion littered with trash/debris (Carney 2000).  A hydrological assessment of the Stony Brook subwatershed has been funded through the MWI but to date the project has not been started (Appendix F).

Beaver Brook (MA84B-05) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics

	[image: image21.png]



	[image: image22.png]



	[image: image23.png]



	
[image: image24.png]



	
[image: image25.wmf]

	Not  Assessed


RECOMMENDATIONS:  Beaver Brook (segment MA84B-05)

· Review the Cisco Development Partners-NEDC, LLC development plan for their property along Beaver Brook.  Best mangement practices (BMPs) to control construction related runoff and minimize any adverse impacts to the brook should be required.

· Continue to evaluate Littleton Water Department’s compliance with WMA registration and/or permit limits.

· A habitat assessment should be conducted for Beaver Brook.  It should encompass habitat quality as related to streamflow as well as identify areas, if any, of sedimentation and erosion.  
· When complete review the results of the hydrological assessment of the Stony Brook subwatershed project to determine future data needs and other action items.  
Unnamed Tributary “Reedy Meadow Brook” (Segment MA84B-01)
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Location: Headwaters, outlet of small unnamed impoundment west/upstream of Bruce Road, Littleton to inlet of Mill Pond, Littleton (locally known as “Reedy Meadow Brook”).

Size: 1.5 miles 

Classification:  Class B.

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

	Forest 
	53%

	Residential
	15%

	Agriculture
	12%


This unnamed tributary is locally known as “Reedy Meadow Brook”.  It is on the 1998 303(d) list of impaired waters (the origin was incorrectly described as Unnamed Tributary, headwaters, outlet of "Wolf Swamp", Boxborough) for pH, organic enrichment/low DO, suspended solids, pathogens and nutrients (Table 3).  It is a tributary to Mill Pond, a hypereutrophic waterbody.

A hydrological assessment of the Stony Brook subwatershed has been funded through the MWI but to date the project has not been started (Appendix F).
WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):
	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Aggregate Materials Corporation
	
	
	21315802
	Settling Pond Aggregate

Well 6 – LoneStar/San Vel

Well 5 – LoneStar/San Vel

Well 4 – LoneStar/San Vel

Settling Pond Crusher

Well 7 – LoneStar/San Vel

Well 3 – LoneStar/San Vel 
	1.58
	0.90

	Veryfine, Inc.
	
	9P21315801
	21315801
	Process Well #1

Process Well #2
	0.22reg

0.22per

0.44total
	0.18


NPDES WASTEWATER DISCHARGE SUMMARY (Appendix D, Table D2):

Veryfine Products, Inc. is permitted (MA0004936) to discharge (permit issued March 2000) via outfall #001, 0.75 MGD of treated effluent to “Reedy Meadow Brook”.  Additional water is from the town supply.  The facility’s whole effluent toxicity limits (permit requires testing with Pimephalas promelas) are lethal concentration to 50% of the test organisms (LC50) > 100% and the chronic no observed effect concentration (CNOEC) > 91% effluent.  The pH of the facility’s discharge, ranging from 7.4 to 8.6 SU, was within their permit limit (6.5 to 9.0 SU).  The effluent must also meet a total phosphorus limit (expressed as pounds/day).  Veryfine Products, Inc. is also authorized to discharge storm water from Lagoon No. 1 via outfall #002 to Reedy Meadow Brook.  Veryfine upgraded their wastewater treatment facility, which was approved by the Department in July 1992  (Hack 2001a).  The treatment facility utilizes a combination of biological anaerobic treatment of the high strength wastewater and biological aerobic treatment of the lower strength wastewaters (non-contact cooling water) in sequencing batch reactors for the efficient removal of biological oxygen demand (BOD), Total Suspended Solids and Phosphorous (O'Leary 1993).  According to the MA DEP’s last inspection (Spring/early summer of 2001), Veryfine wastewater discharge was generally in compliance with their NPDES permit limits (Hack 2001a).
It should also be noted that Littleton is a Phase II Storm Water community.  Littleton must apply for permit coverage for their municipal drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

OTHER:

Middlesex Materials Corporation (aquired from Lone-Star/San-Vel Concrete Company in 1992) is a nonmetallic mineral processing plant (crushed stone, gravel, and sand) located on Ayer Road in Littleton.  The raw materials are mined on-site and are crushed, screened, washed and stored on site (Himes and Roscoe 1995).  There are no surface process wastewater discharges.  As of June 2001 the company had not applied for a stormwater permit.

Use Assessment:

 Aquatic Life

Toxicity

Ambient

Veryfine Products, Inc. submitted toxicity test results for 24 tests conducted between February 1996 and April 2001. Survival of P. promelas exposed (7-day) to “Reedy Meadow Brook” water collected approximately 1500 feet upstream of their discharge ranged between 2 and 100%.   Survival was less than 50% in eight of the 24 tests conducted that occurred during the winter/spring (January to May) test events.   However, since July 1999, minnow survival has not been less than 95% in any of the tests conducted.

Effluent

Veryfine Products, Inc. conducted 24 effluent toxicity tests using P. promelas between February 1996 and April 2001 on their treated effluent (Outfall #001) discharge.   No acute whole effluent toxicity has been detected (i.e., the LC50 have all been > 100% effluent) while chronic toxicity has, with one exception, met the CNOEC permit limit of > 91% effluent (CNOEC = 100% effluent).   In October 1998, the CNOEC test result was 12.5% effluent.  

Acute toxicity tests were also conducted on the Veryfine Products, Inc. storm water discharge (Outfall #002).  Acute toxicity was not detected during the seven tests conducted between June 1995 and June 1998 by any of the three test organisms (Ceriodaphnia dubia, Daphnia pulex and P. promelas).

Chemistry - water

Veryfine Products, Inc. collected water from “Reedy Meadow Brook” (approximately 1500 feet upstream of their discharge) on 24 occasions between February 1996 and April 2001 for use in their whole effluent toxicity tests.  Results from the TOXTD database are summarized below.

pH 

Instream pH ranged between 6.1 and 7.7 SU as reported in the Veryfine Products, Inc. toxicity test reports (dilution water collected upstream of their discharge).  Seven measurements were less than 6.5 SU.

Suspended Solids  

Suspended solids concentrations reported in Veryfine Products, Inc. toxicity test reports were below detection limit (BDL) to 21 mg/L. 

Ammonia-Nitrogen

Measurements of ammonia-nitrogen ranged between BDL and 0.8 mg/L. 

Total Residual Chlorine (TRC)

No TRC was detected in “Reedy Meadow Brook” as reported in the Veryfine Products, Inc. toxicity test reports.

Hardness

Hardness measurements in the brook ranged from 32 to 112 mg/L. 

Based on the instream toxicity testing data indicating good survival of P. promelas since July 1999, the Veryfine Products, Inc. whole effluent toxicity test results (the facility is in compliance with their permit limits), it is best professional judgement that the Aquatic Life Use be assessed as support in “Reedy Meadow Brook”.  The use is, however, identified with an “Alert Status” because of the poor survival of P. promelas in the winter/spring tests conducted prior to July 1999.

Unnamed Tributary “Reedy Meadow Brook” (MA84B-01) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life*
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	SUPPORT 
	
	
	
	

	Fish  Consumption
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	NOT ASSESSED
	
	
	
	

	Primary  Contact
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	NOT ASSESSED
	
	
	
	

	Secondary  Contact
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	NOT ASSESSED
	
	
	
	

	Aesthetics
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	NOT ASSESSED
	
	
	
	


* “alert status” issues identified, details in this segment’s USE ASSESSMENT section 

RECOMMENDATIONS:  Unnamed Tributary “reedy meadow Brook” (segment MA84B-01)

· As part of the WMA 5-year review process, DEP should continue to evaluate Middlesex Materials Corporation (formerly Aggregate Materials Corporation’s) compliance with their WMA registration. 

· Middlesex Materials Corporation should also contact EPA to determine whether or not they should apply for a stormwater permit and subsequently develop a stormwater pollution prevention plan.  

· Continue to evaluate Veryfine Products, Inc. compliance with their WMA registration and/or permit limits. 

· Conduct biological monitoring (e.g., benthic macroinvertebrates, fish population, habitat quality) to evaluate the effect(s), if any, of water withdrawals, stormwater runoff, and Veryfine Products, Inc. discharge on aquatic life in “Reedy Meadow Brook” and to confirm the evaluation of the Aquatic Life Use.

· When complete, review the results of the hydrological assessment of the Stony Brook subwatershed project to determine future data needs and other action items.  
Beaver Brook (Segment MA84B-02)
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Location: Outlet Mill Pond, Littleton to inlet Forge Pond, Westford.

Size: 4.8 miles.  

Classification:  Class B

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

	Forest 
	 43%

	Residential
	 22%

	Agriculture
	 9%


This segment is on the 1998 303(d) list of impaired waters for pH, organic enrichment/low DO, pathogens, suspended solids and nutrients (Table 3).

WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Littleton Water Department
	2158000
	9P21315802
	21315803
	03G
	0.84reg*

0.63per*

1.47total*
	1.14*

	Westford Water Department
	2330000
	9P21333001
	21333001
	333-06G

Fletcher well (08G)

330-04G
	1.18reg*

0.69per*

1.87total*
	1.76*


* indicates system-wide withdrawal; all sources are not necessarily within this segment

NPDES WASTEWATER DISCHARGE SUMMARY:

Based on the available information, there are no regulated surface wastewater discharges in this segment.  It should be noted, however, that both Littleton and Westford are Phase II Storm Water communities.  These communities must apply for permit coverage for their municipal drainage systems and are required to develop, implement and enforce their storm water management programs by March 2003 (Domizio 2001).

Use Assessment SUMMARY:
Too little current data are available to assess the designated uses of this segment of Beaver Brook.  The MRWC and the Upper Stony Brook Stream Team carried out a shoreline survey along two reaches of this segment of Beaver Brook in May 2000.   While no major problems were identified, the team noted a new housing development under construction near the brook during their survey (Carney 2000).  A hydrological assessment of the Stony Brook subwatershed has been funded through the Massachusetts Watershed Initiative but to date the project has not been started (Appendix F).

Beaver Brook (MA84B-02) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics

	[image: image31.png]



	[image: image32.png]



	[image: image33.png]



	
[image: image34.png]



	
[image: image35.wmf]

	Not  Assessed


RECOMMENDATIONS:  Beaver Brook (Segment MA84B-02)

· As part of the WMA 5-year review process, DEP should continue to evaluate Littleton and Westford Water Department’s compliance with WMA registration and/or permit limits.

· When complete review the results of the hydrological assessment of the Stony Brook subwatershed project to determine future data needs and other action items.  
Stony Brook (Segment MA84B-03)

Location: Outlet Forge Pond, Westford to Chamberlin Road, Westford.
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Size: 7.0 miles.  

Classification:  Class B, Warm Water Fishery.

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

	Forest 
	 47%

	Residential
	 26%

	Open Land
	 8%


This segment is on the 1998 303(d) list of impaired waters for pH, organic enrichment/low DO, pathogens and turbidity (Table 3). 

A hydrological assessment of the Stony Brook subwatershed has been funded through the MWI but to date the project has not been started (Appendix F).

WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):
	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Westford Water Department
	2330000
	9P21333001
	21333001
	333-05G

333-01G

330-07G

330-03G

330-02G
	1.18reg*

0.69per*

1.87total*
	1.76*

	Laughton Garden Center, Inc.
	
	
	31305601
	Irrigation pond*
	0.07*
	0.02*


* indicates system-wide withdrawal; all sources are not necessarily within this segment
NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLE D2):

Westford Anodizing Corporation, Westford is permitted (MA0024414) to discharge (permit issued September 1990) via outfall #001, an average monthly flow of 0.02 MGD (0.03 MGD maximum daily) of treated process wastewater to Stony Brook.  The company performs aluminum anodizing, chromate finishing, and plating operations.  Their whole effluent toxicity (WET) limit (permit requires testing with Ceriodaphnia dubia and Pimephalas promelas) is LC50 > 100% effluent.  In July 1996, the facility was required by EPA, through an Administrative Order, to conduct a Toxicity Identification and Toxicity Reduction Evaluation (TIE/TRE) (Laing 1996).  The company was also required by a Consent Agreement to implement a Supplemental Environmental Project to reduce the amount of pollutants discharged to the environment (Hull 2001).  In 2000, the company installed a closed-loop system to recirculate their wastewater back to the rinse tanks but they experienced operational problems and only the anodizing wastewater was being recirculated.  Violations of the aluminum limits in their discharge remain problematic (Anderson 2000).   While the facility has continued to reduce the volume of their discharge (average monthly flow of approximately 0.002 MGD), they continue to be in violation of their WET, silver and aluminum limits (Hull 2001).   

Courier Westford, Inc. is permitted (MAG250724) to discharge (permit issued May 1997) non-contact cooling water to Stony Brook.

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

Use Assessment:
Aquatic Life

Biology  

In July 1999 DWM conducted an RBP III benthic macroinvertebrate survey (station SB02) of Stony Brook downstream from Brookside Road in Westford at the downstream end of this segment (Appendix C).  The benthic macroinvertebrate data were found to be 53% comparable (to the Fish Brook regional reference station (station FB00) in the Ipswich River Basin.  The community was dominated by filter-feeders (Hydropsychidae and the filter-feeding mussel - E. complanata), which was indicative of the effects of moderate enrichment.  Based on the RBP III analysis, the benthic community was slightly impacted.   

Habitat and Flow

During the benthic macroinvertebrate survey in Stony Brook (station SB02) significant deposits of sand and finer sediments were observed throughout the reach.  Sediment deposition, substrate embeddedness in riffle/run areas, and reduced base-flow conditions contributed most to reductions in habitat scores (Appendix C).

Toxicity

Ambient

Westford Anodizing collects Stony Brook water (approximately 50 feet upstream of their discharge near Broadway Street in the village of Graniteville, Westford) for use as dilution water in their whole effluent toxicity tests.  Between March 1997 and March 2001, survival of C. dubia and P. promelas exposed (48-hour) to Stony Brook was good (> 95%).   

Effluent

Westford Anodizing conducted six acute toxicity tests on their effluent using both C. dubia and P. promelas between March 1997 and March 2001on their treated effluent (Outfall #001) discharge.   Whole effluent LC50’s ranged between 19 and >100 % effluent.  C. dubia has consistently been the more sensitive test organism.  The facility did not meet its whole effluent toxicity limit in three of the six test events.  

Chemistry – water

Westford Anodizing collected water from Stony Brook water (approximately 50’ upstream of their discharge on six occasions between March 1997 and March 2001 for use as dilution water in their whole effluent toxicity tests.  Data from these reports (maintained in the TOXTD database) are summarized below.

pH 

Instream pH ranged between 6.8 and 7.4 SU.   

Suspended Solids  

Suspended solids concentrations were all BDL. 

Ammonia-Nitrogen

Measurements of ammonia-nitrogen were all BDL.  
Total Residual Chlorine

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

Hardness

Hardness measurements of Stony Brook ranged from 45 to 56 mg/L. 

Based on both the instream toxicity testing data indicating good survival of both C. dubia and P. promelas exposed to Stony Brook and the limited water quality data, the Aquatic Life Use is assessed as support for the upper 1.8 miles of this segment of Stony Brook (upstream of the Westford Anodizing discharge).  The Aquatic Life Use is, however, assessed as partial support for the lower 5.2 miles of the stream based primarily on the benthic macroinvertebrate community analysis (slight impairment) and best professional judgement.  The effects of moderate enrichment were evidenced by the dominance of a filter-feeding benthic community although habitat quality degradation is also a suspected cause of impairment in this portion of Stony Brook.  The aquatic communities in the brook are also considered threatened for one mile downstream from the Westford Anodizing discharge because of acute whole effluent toxicity.  In July 1996, the facility was required by EPA (Administrative Order) to conduct a TIE/TRE (Laing 1996).  Although the company installed a closed-loop system and has worked to reduce the volume and amount of pollutants in their wastewater discharge, they have had operational problems and continue to violate their NPDES permit (WET, aluminum and silver).  

Aesthetics

A shoreline survey along portions of this segment of Stony Brook was carried out by the MRWC and the Lower Stony Brook Stream Team volunteers in April 2000.  While no major problems were identified, the team identified isolated areas of trash/debris and a few embankments with slight erosion problems.  The shoreline survey data is available in the Lower Stony Brook Watershed 2000 Shoreline Survey Report (Fullford et al. 2000).  

Too few data were available to assess the status of the Aesthetics Use, therefore this use was not assessed.  Because of isolated areas of trash and debris, however, this use is identified with an “Alert Status”.

Stony Brook (MA84B-03) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life*
	[image: image36.png]



	SUPPORT upper 1.8 miles

PARTIAL SUPPORT 5.2 miles
	Effluent toxicity, organic enrichment, unknown
	Habitat and flow alteration


	Industrial point source, unknown
	

	Fish  Consumption
	[image: image37.png]



	NOT ASSESSED
	
	
	
	

	Primary  Contact
	[image: image38.png]



	NOT ASSESSED
	
	
	
	

	Secondary  Contact
	[image: image39.png]



	NOT ASSESSED
	
	
	
	

	Aesthetics*
	
[image: image40.wmf]
	NOT ASSESSED
	
	
	
	


* “alert status” issues identified, details in this segment’s USE ASSESSMENT section

RECOMMENDATIONS:  Stony Brook (Segment MA84B-03)

· Conduct a preliminary analysis to identify potential sources of sediment (e.g., sand and gravel operations) to Stony Brook.  Develop and implement BMPs to reduce impacts of stormwater runoff.

· When complete review the results of the hydrological assessment of the Stony Brook subwatershed project to determine future data needs and other action items.  
· As part of the WMA 5-year review process, DEP should continue to evaluate Westford Water Department’s compliance with WMA registration and/or permit limits and Laughton Garden Center’s compliance with their WMA registration.

· Develop and reissue Westford Anodizing Corporation, Westford NPDES permit (MA0024414) until such a time as their closed-loop system becomes fully operational.   The USEPA has issued another Administrative Order to Westford Anodizing Corporation to conduct additional toxicity evaluations to identify the source of the continued WET violations.
· Courier Westford, Inc. (MAG250724) should reapply for their NPDES permit.
· Work with the Lower Stony Brook Stream Team to implement their priority actions (Fullford et al. 2000).
Stony Brook (Segment MA84B-04)

Location: Chamberlin Road to confluence with Merrimack River, Westford/Chelmsford.
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Size:  3.3 miles.  

Classification:  Class B, Warm Water Fishery.

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

	Forest 
	 43%

	Residential
	 30%

	Open Land
	 7%


An evaluation of land-use within the Stony Brook Watershed was recently completed by the Merrimack River Watershed Council (Monnelly and Strauss 2001a).  It should also be noted that a Stony Brook Impervious Surfaces Pilot Project is scheduled to begin in the Fall 2001 to help communities implement BMPs to minimize and mitigate current and future impacts of impervious surfaces (Monnelly and Strauss 2001a).  

This segment is on the 1998 303(d) list of impaired waters for pH, pathogens, and nutrients (Table 3). A hydrological assessment of the Stony Brook subwatershed has been funded through the MWI but to date the project has not been started (Appendix F).

WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):
	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Chelmsford Water District
	3056000
	
	31305603
	056-03G

056-06G

056-08G

056-10G

056-12G
	1.73*
	1.82**

	North Chelmsford Water District
	3056002
	
	3130562
	056A01G 056A02G 056A03G

056-04G
	0.94
	0.77

	Laughton Garden Center, Inc.
	
	
	31305601
	Well #2*

Well #1* 
	0.07*
	0.02*


* indicates system-wide withdrawal; all sources are not necessarily within this segment, ** withdrawal did not exceed registration amount by more than 0.1 MGD (WMA threshold)

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLE D2):

Fletcher Granite Company, Westford is permitted (MA0020231) to discharge (permit issued September 1997) overflow from the quarry supply pond via outfall serial # 001 and process water from cutting mill via outfall  #003 to Gilson Brook, a tributary to this segment of Stony Brook.  Quarry water made up of rainwater and groundwater is pumped to the company’s water supply pond.  The pond water is used as the source of once-through cooling water (lubricating and cooling wire saws that cut the granite).  The cooling water is discharged into a series of settling ponds and is then recycled back to the water supply pond.  An average of 0.1 MGD is discharged via outfall  # 001.  Approximately 0.05 MGD is discharged via outfall #003 from the cutting mill (wastewater contains fine stone dust) into a settling lagoon that overflows to Gilson Brook.   

It should also be noted that both Westford and Chelmsford are Phase II Storm Water communities.  These communities must apply for permit coverage for their municipal drainage systems and are required to develop, implement and enforce their storm water management programs by March 2003 (Domizio 2001).

Use Assessment:
Aquatic Life

Biology  

In July 1999 DWM conducted an RBP III benthic macroinvertebrate survey (station SB02) of Stony Brook downstream from Brookside Road in Westford just upstream of this segment of Stony Brook (Appendix C).  The benthic macroinvertebrate data were found to be 53% comparable (to the Fish Brook regional reference station (station FB00) in the Ipswich River Basin.  Based on the RBP III analysis, the benthic community, dominated by filter-feeding organisms, was slightly impacted.  

Habitat and Flow

During the benthic macroinvertebrate survey in Stony Brook (station SB02) significant deposits of sand and finer sediments were observed throughout the reach.  It should be noted, however, that this reach is located upstream of Gilson Brook (the receiving stream for the Fletcher Granite Company -- a potential source of fine sediment/stone dust to Stony Brook).  Sediment deposition, substrate embeddedness in riffle/run areas, and reduced base-flow conditions contributed most to reductions in habitat scores (Appendix C).  

Chemistry – sediment

USGS collected sediment from Stony Brook downstream from the School Street bridge in Chelmsford in July 1999 and again in August 2000 as part of their Toxics Substances Hydrology Program (an extension of the National Mercury Pilot Study), Urban Land Use Gradient Study (part of the NAWQA program) and the DEP Merrimack Valley Fish Study (Chalmers 2001).  The sediment was analyzed for trace elements and organic compounds. These data, however, are not yet available.

Chemistry – tissue 

USGS collected red breasted sunfish from Stony Brook downstream from the School Street bridge in Chelmsford in August 2000 as part of their Toxics Substances Hydrology Program (an extension of the National Mercury Pilot Study), Urban Land Use Gradient Study (part of the NAWQA program) and the DEP Merrimack Valley Fish Study.  The five fish fillet composite samples were analyzed for trace metals in tissue, organochlorine pesticides, and total PCB. These data, however, are not yet available (Chalmers 2001).  

The Aquatic Life Use is assessed as partial support for the 3.3 miles of this segment of Stony Brook based primarily on the benthic macroinvertebrate community analysis (slight impairment) and best professional judgement.  The effects of moderate enrichment were evidenced by the dominance of a filter-feeding benthic community although habitat quality degradation is also a suspected cause of impairment in this portion of Stony Brook.  

Aesthetics

The MRWC and the Lower Stony Brook Stream Team volunteers carried out a shoreline survey along portions of this segment of Stony Brook in April 2000.  No major problems were identified (Fullford et al. 2000).  

Too few data (i.e., spatial coverage) were available to assess the status of the Aesthetics Use, therefore this use was not assessed.  

Stony Brook (MA84B-04) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image41.png]



	PARTIAL SUPPORT 
	Organic enrichment, unknown
	Habitat and flow alteration


	unknown
	

	Fish  Consumption
	[image: image42.png]



	NOT ASSESSED
	
	
	
	

	Primary  Contact
	[image: image43.png]



	NOT ASSESSED
	
	
	
	

	Secondary  Contact
	[image: image44.png]



	NOT ASSESSED
	
	
	
	

	Aesthetics
	
[image: image45.wmf]
	NOT ASSESSED
	
	
	
	


RECOMMENDATIONS:  Stony Brook (Segment MA84B-04)

· Excerpted from the Biological Technical Memorandum (Appendix C)


Eutrophic conditions of upstream impoundments (e.g., Forge and Mill ponds), as well as direct nutrient/organic loadings to Stony Brook itself probably account for the organically enriched conditions reflected in the aquatic community at SB02.  In addition to water quality constraints, habitat degradation (especially instream deposition) probably compromises biological integrity here as well—though to a lesser degree. An investigation of land-use and possible nonpoint source pollution along Stony Brook upstream from SB02 may help to isolate sources of nonpoint source-related stressors.  A stream clean-up effort would address the trash that apparently enters the river from the Brookside Road crossing, and further dumping of trash should be strongly discouraged. 

· Conduct a preliminary analysis to identify potential sources of sediment (e.g., sand and gravel operations) to Stony Brook.  Develop and implement best management practices to reduce impacts of stormwater runoff where necessary. 

· When complete review the results of the hydrological assessment of the Stony Brook subwatershed project to determine future data needs and other action items.  
· As part of the WMA 5-year review process, DEP should continue to carefully monitor Chelmsford Water District compliance with their WMA registration limit (close to exceeding registration threshold) as well as North Chelmsford Water District’s compliance with their WMA registration limit.

· Work with the Lower Stony Brook Stream Team to implement their priority actions (Fullford et al. 2000).

· Review the MRWC Stony Brook Watershed Assessment and support their efforts to protect the Stony Brook Watershed (Monnelly and Strauss 2001a).

· Develop and reissue Fletcher Granite Company, Westford’s permit (MA0020231).   Determine whether or not stormwater runoff needs to be regulated (either part of individual or general multi-sector stormwater permit). 

Black Brook (Segment MA84A-17)

Location: Headwaters, Chelmsford to confluence with Merrimack River, Lowell.
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Size: 3.15 miles.  

Classification:  Class B.

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

	Residential
	 83%

	Forest
	 7%

	Open Land
	 3%


This segment is on the 1998 303(d) list of impaired waters, needing confirmation, for pathogens, turbidity, siltation and unknown toxicity (Table 3).

The Lowell Municipal Landfill on Westford Street, Lowell has been closed (capped) since 1992 and currently undergoes semi-annual environmmental monitoring (surface and ground water).  Surface water samples are collected at the culvert at Princeton Blvd., from the primary basin for leachate collection, from a pond at the landfill, from an adjacent stream, and from wetlands located west of the landfill.  Groundwater monitoring indicates elevated levels of volatile organic compounds down gradient of the landfill.  Other compounds are below maximum contaminant levels (Casella 2001).   

It should also be noted that Chelmsford has received SRF funding to implement their Long Term plan to eliminate Title V systems and install sewers in the community (Barber 2001a).

WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):
	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2104 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Chelmsford Water District
	3056000
	
	31305603
	056-07G*

056-14G*
	1.73*
	1.82**


* indicates system-wide withdrawal; all sources are not necessarily within this segment, ** withdrawal did not exceed registration amount by more than 0.1 MGD (WMA threshold)

NPDES WASTEWATER DISCHARGE SUMMARY:

There are currently no known regulated surface water discharges to Black Brook.  A storm water permit may be required, however, for the city of Lowell’s Municipal Landfill.  

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

Use Assessment SUMMARY:
The most recent benthic macroinvertebrate survey in Black Brook was conducted in August 1990.  Two stations, BB06 (near the confluence with the Middlesex Canal next to the Mount Pleasant Golf Course) and BB05 (Westford Street Bridge in Lowell downstream from the Lowell Landfill) were sampled by DEP (Smith et al. 1990). The RBP II analysis at both stations suggested moderate impacts.   The Lowell Landfill was identified as a major source of impairment.  Problems identified included severe sedimentation, trash/debris, and sediment quality degradation (oil released from disturbed sediment).  No recent data have been collected, therefore all uses are not assessed. Both the Aquatic Life and Aesthetic uses, however, are identified with an “Alert Status”.

Black Brook (MA84A-17) Use Summary Table

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


* “alert status” issues identified, see Use Assessment Summary

RECOMMENDATIONS:  Black Brook (Segment MA84A-17)

· As part of the WMA 5-year review process, DEP should continue to carefully monitor Chelmsford Water District compliance with WMA registration limits (close to exceeding registration threshold).

· Determine if a storm water permit is required for the city of Lowell’s Municipal Landfill.  Develop and implement a SWPP if necessary.

· Instream biological monitoring should be conducted.

· Conduct instream bacteria sampling to evaluate the effectiveness of Chelmsford’s actions to eliminate Title V systems and install sewers in the community.
· Additional monitoring of this segment is necessary to determine if it should be retained or deleted from the 303(d) list.
Merrimack River (Segment MA84A-02)

Location: Pawtucket Dam, Lowell to Duck Island, Lowell.
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Size:  2.8 miles.  

Classification: Class B, Warm Water Fishery, Treated Water Supply, CSO.

This segment of the Merrimack River encompasses the Pawtucket Canal System. The Concord River also joins the Merrimack River just upstream of the Hunts Falls Bridge.  

Land-use estimates (top three) for the Massachusetts portion of this subwatershed less the South Branch Souhegan River area (map inset, gray shaded area):

	Forest 
	 44%

	Residential
	 30%

	Open Land
	  7%


This segment is on the 1998 303(d) list of impaired waters for pathogens and nutrients (Table 3).

The Pawtucket Dam in Lowell, MA has three fish passages.  There is a fish elevator (44 feet) at the Eldred L. Field Hydroelectric plant used for upstream runs, a fish ladder at the dam, and a fish bypass at the plant for downstream runs.  The MA Division of Fisheries and Wildlife observes these passages for recordable counts of fish species (Nutter 2001).  Boott Hydropower, Inc. controls the flow in the Pawtucket Canal.  
WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):
	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Western Avenue Dyers, LP*
	
	9P31316001
	
	Pawtucket Canal
	1.93
	0.37


* The water used for steam generation at the Lowell Cogeneration Company is supplied by Western Ave. Dyers.  

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

Boott Hydropower Company, Inc. is permitted to discharge (permit coverage effective September 2000) non-contact cooling water via three locations as described below:

Eldred L. Field Hydroelectric Project (MAG250163) 0.6 MGD NCCW to the Merrimack River,

John Street Power Station (MAG250950) 0.006 MGD NCCW to the Merrimack River, and Hamilton Power Station (MAG250949) 0.00144 MGD of NCCW via the Hamilton Canal to this segment of the Merrimack River.  

Lowell Cogeneration Company is permitted (MA0031071) to discharge (permit issued August 1987) 0.115 MGD (maximum daily) of combined cooling tower blowdown, boiler blowdown, and demineralization wastes via outfall # 001 and stormwater runoff, building floor drains, equipment drains and intermittent boiler blowdown via outfall #002 to the Pawtucket Canal on the Merrimack River.  The estimated 7Q10 flow in the canal used to develop the permit is 50 cfs.  The permit limits for the discharge include temperature, TRC and other biofowling chemicals and LC50 ( 50% effluent using two test organisms, Daphnia pulex and Pimphales promelas.  The facility also conducted an instream temperature study.  The company reapplied for their NPDES permit in 1992 as well as for an individual stormwater permit.

Lowell National Historic Park, Boott Cotton Mills Museum is permitted (MAG250732) to discharge (permit coverage effective November 2000) 0.36 MGD of non-contact cooling water via the Eastern Canal into this segment of the Merrimack River.  

Lowell Regional Water and Wastewater Utilities (LRWWU) (MA0100633) is permitted to discharge via nine Diversion Structures (upstream to downstream) along this segment of the Merrimack River as indicated below:  


Walker Street CSO Diversion Structure 

Beaver Brook CSO Diversion Structure (to Beaver Brook)


West Street CSO Diversion Structure

Tilden Street CSO Diversion Structure

Read Street CSO Diversion Structure

Warren Street CSO Diversion Structure (to Concord River)

Merimack River CSO Diversion Structure

Barasford Avenue CSO Diversion Structure

First Street CSO Diversion Structure 

Other:  

FERC:  

The Lowell Project Number 2790 owned by the Boott Hydropower Inc., is located at the Pawtucket Dam on the Merrimack River.  The project generates 24823 Kilowatts.  The FERC license was issued April 1983 and expires April 2023 (Kaye 2000).  The main dam is 16’ in height and is 1,093’ in length.   The project includes five powerhouses (three of which have general NPDES permits for non-contact cooling water described above) along the canal system, the largest being the new Eldred L. Field Powerhouse which is capable of generating 17,308 kW.   The project operates as a run-of-river facility and releases a minimum flow of 905 cfs to protect downstream resources.  The minimum flow is provided through the operation of the units (Enrico 2000a).
The Appleton Trust Project Number 9300 owned by James T. Lichoulas is located at the Hamilton Canal on the Merrimack River.  The project has the capacity to generate 346 Kilowatts.  The FERC license was issued July 1986 and expires June 2026 (Kaye 1999).  There is one powerhouse with two turbines that are connected to a single generator.  The project does not include any dam; it uses the differential in water levels between the Hamilton and Pawtucket Canals.  The 13’ head is created by the Swamp Lock Dam which is part of the Lowell Project Number 2790.  According to the 1999 operation report, the project has not been operational since January 1996 (in need of repairs) (Kaye 1999).
Use Assessment:
Aquatic Life

Habitat and Streamflow

The bypass reach of the Merrimack River downstream from the Pawtucket Dam through Pawtucket Falls to the confluence with the Lowell Project tailrace (0.7 miles) is periodically dry (during low flow conditions).   The riverbed along the Pawtucket Falls reach is exposed when the flow is diverted solely through the Northern canal system (Enrico 2001).   

Biology  

Anadromous fish counts for the Merrimack River at the Pawtucket Dam in Lowell in 2001 are as follows (USFWS 2001e):

Altantic Salmon:  (not applicable, they are taken out by USFWS at the Essex Dam)

American Shad:  7,740

River Herrings (both blueback herring and alewife):  58

Chemistry – water

The USGS, as part of their National Water-Quality Assessment (NAWQA) Program in the New England Coastal Basins (Maine, Massachusetts, New Hampshire, and Rhode Island) study unit, conducted monthly water quality sampling in the Merrimack River between October 1998 and September 2000 at their gaging station 01100000 at Lowell, MA.  These data are published in the Water Resources Data Massachusetts and Rhode Island Water Year 1999 and 2000 reports (Socolow et al. 2000 and Socolow et al. 2001). 

DO 

Instream DO ranged between 5.8 and 14.3 mg/L.  DO data for August 1999 have been censored by USGS because of the presence of an electrical charge at the sampling location that interfered with their DO meter (Zimmerman 2001).  

Temperature 

The maximum temperature (20 July 1999) was 26.7(C.  

pH 

Instream pH ranged between 6.6 and 7.5 SU (24 measurements).

Suspended Solids  

Measurements of suspended sediment ranged between 2 and 86 mg/L.  Of the 25 measurements, three exceeded 25 mg/L and they were all associated with storm/runoff conditions. 

Ammonia-Nitrogen

Total ammonia and organic nitrogen (mg/L as N) ranged between 0.30 and 0.76 mg/L.  All of these measurements were below 2.08 mg/L N (chronic instream criterion for ammonia at pH of 7.5 and temperature of 26(C (USEPA 1999).

Phosphorus

Total phosphorus concentrations ranged between 0.034 to 0.217 mg/L with a mean of 0.08 mg/L. 

Chemistry – sediment

USGS collected sediment from the Merrimack River near their Lowell gage in June 1999 as part of their Toxics Substances Hydrology Program (an extension of the National Mercury Pilot Study), Urban Land Use Gradient Study (part of the NAWQA program) and the DEP Merrimack Valley Fish Study.  The sediment was analyzed for trace elements and organic compounds. These data, however, are not yet available (Chalmers 2001).  

Chemistry – tissue 

USGS collected largemouth and smallmouth bass from the Merrimack River near their Lowell gage in June 1999 as part of their Toxics Substances Hydrology Program (an extension of the National Mercury Pilot Study), Urban Land Use Gradient Study (part of the NAWQA program) and the DEP Merrimack Valley Fish Study.  A seven fish fillet composite largemouth bass sample was analyzed for trace metals in tissue and a seven fish whole body composite sample of small mouth bass was analyzed for organochlorine pesticides and total PCB.  These data, however, are not yet available (Chalmers 2001).  

The USFWS conducted a screening-level survey to determine the state of contamination of selected priority pollutants (e.g., PCB, lead, mercury, cadmium, copper,etc.) in whole fish samples collected from the mainstem Merrimack River in 1982 and 1985 (Major and Carr 1991).  The study found that PCB concentrations in whole fish samples from the mainstem Merrimack River in both New Hampshire and Massachusetts ranged from 0.09 to 4.1 ppm wet weight.

There is a 0.7 mile bypass reach in the Merrimack River (Pawtucket Falls) which is periodically dewatered as a result of the operation of the FERC Lowell Project Number 2790. This reach of the river is assessed as non-support for the Aquatic Life Use as a result of this flow alteration (hydromodification).  The lower 2.1-mile reach of this segment is not assessed for the Aquatic Life Use (too little current data available to assess the effects of multiple NPDES discharges and/or nonpoint sources of pollution).  However, because of elevated concentration of PCBs documented in whole fish collected in the Merrimack River in 1982 and 1985 (Major and Carr 1991) as well as from downstream reaches of the river in 1998 (McDonald 1999), it is best professional judgment that the Aquatic Life Use for this segment be identified with an “Alert Status”. 

Fish Consumption

DPH has issued a fish consumption advisory due to mercury contamination for the Merrimack River - all towns between Tyngsborough and Methuen (MDPH 2001a):

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

2. “The general public should limit consumption of white sucker and largemouth bass to two meals per month.”

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

Primary and Secondary Contact recreation

The public beach at the Lowell Heritage State Park, located just upstream of this segment of the Merrimack River, has been frequently closed to swimming as a result of elevated bacteria counts.

While LRWWU is implementing CSO pollution abatement strategies, nine CSOs currently discharge to this segment of the Merrimack River.   These outfalls presently activate up to 37 times annually, and result in the discharge of approximately 352 million gallons of CSO during a year with typical precipitation.  According to Camp Dresser and McKee’s (CDM) June 2001 draft LRWWU Long-term CSO control plan “…the Warren Street CSO Structure (to the lower Concord River) has been shown to contribute the largest volume of CSO discharges per year at 202 MG, which represents 57 percent of the total average annual volume for the collection system.  Collectively, four CSOs, the Warren Street, Beaver Brook, Barasford Avenue, and Merrimack River Diversion Structures contribute approximately 96 percent of the average annual CSO volume discharged by the Lowell system. The Merrimack River, Warren Street, and Beaver Brook CSO Diversion Structures are also the most active CSOs, with average discharges of about 30-37 times per year (about 3 times per month).  Typically, the Walker Street and First Street CSO Diversion Structures discharge CSOs less than once per year” (CDM 2001a).
Fecal coliform bacteria samples were also collected just upstream of the LRWWU discharge by DEP as part of a DEP/WES microbiological study of the Merrimack River (Appendix G).  Of the four samples collected between August 1999 and April 2001, the highest count was 1200 cfu/100mLs (Appendix G, Table G1).  Two of the four counts (both of which represented “dry weather” sampling conditions) exceeded 400 cfu/100 mls.   

Based on the information described above and best professional judement, the Primary Contact Recreational Use is assessed as non-support for this segment of the Merrimack River.  Because of the limited current quality assured data, the Secondary Contact Recreational Use is not assessed but is identified with an “Alert Status”.  Sources of bacteria include the CSO discharges in Lowell and other upstream communities as well as urban runoff.  

Aesthetics

The Merrimack River Watershed Council reports that this segment of the Merrimack River is generally aesthetically pleasing (Goodno 2001).  This use is however identified with an “Alert Status” because of the CSO discharges.

The Aesthetics Use is assessed as support.  

Merrimack River (MA84A-02) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life*
	[image: image51.png]



	NON SUPPORT upper 0.7 miles

NOT ASSESSED lower 2.1 miles
	Flow alteration
	
	Hydromodification
	

	Fish  Consumption
	[image: image52.png]



	NON SUPPORT
	Mercury 
	
	Unknown
	Atmospheric Deposition

	Primary  Contact
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	NON SUPPORT
	Pathogens
	
	CSO
	Urban runoff

	Secondary  Contact*
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	NOT ASSESSED
	
	
	
	

	Aesthetics*
	
[image: image55.wmf]
	SUPPORT
	
	
	
	


* “alert status” issues identified, details in this segment’s USE ASSESSMENT section 

RECOMMENDATIONS:  Merrimack River (Segment MA84A-02)

· Require minimum flow into the bypass reach of the Merrimack River (through Pawtucket Falls) as part of the reissuance of the Lowell Project 2790 FERC license.

· Evaluate the Draft and Final Long-Term CSO Control Plans for LRWWU and, when approved, require that LRWWU implement CSO controls expeditiously to address these known sources of pollution.

· Collect water quality data, including bacteria data, to evaluate the effectiveness of the LRWWU CSO abatement projects as well as those being implemented in New Hampshire CSO communities.

· Continue to review water quality data (including any data from the ACOE project), to identify hotspots and integrate CSO and stormwater management activities to maximize water quality benefits.

· Develop and reissue Lowell Cogeneration Company NPDES permit (MA0031071).  As part of the development of this permit evaluate the results of their instream temperature study and review biofowling control techniques. 
· As part of the WMA 5-year review process, DEP should continue to evaluate Western Avenue Dyers, LP compliance with their WMA permit.
· Conduct additional monitoring (e.g., passive water column PCB samplers, whole fish tissue), to determine the extent, and if necessary, source(s) of PCB contamination.

Beaver Brook (Segment MA84A-11)

Location: New Hampshire state line Dracut to confluence with Merrimack River, Lowell.
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Size: 4.2 miles.  

Classification:  Class B, Cold Water Fishery

Land-use estimates (top three) for the Massachusetts portion of this subwatershed (map inset, gray shaded area):

	Residential
	42%

	Forest
	38%

	Agriculture
	 7%


This segment is on the 1998 303(d) list of impaired waters for pathogens (Table 3).  It should also be noted that the Beaver Brook watershed (including the New Hampshire area) is under heavy development pressure.  Route I-93 is also scheduled for expansion (Goodno 2001).  Dracut has also been sewering areas (SRF funding) to eliminate failing septic systems (Barber 2001a).

Monthly water quality monitoring in Beaver Brook was conducted by the Lowell Regional Wastewater Utility in 1999 (Murphy 1999). 

WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):
	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Dracut Water District
	3079000
	
	31307902
	079-02G*

079-03G*
	0.79*
	Unavailable (Data considered unreliable)


* indicates system-wide withdrawal; all sources are not necessarily within this segment
NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLE D1):

Lowell Regional Water and Wastewater Utility is permitted (MA0100633) to discharge (permit issued August 1997) combined sewer overflow from outfall serial # 007 – Stormwater Diversion Structure or SDS #2 to Beaver Brook.  According to CDM’s draft Lowell Regional Long-term CSO Control Plan, the Beaver Brook CSO Structure is one of the four CSOs that collectively contribute approximately 96 percent of the average annual CSO volume discharged by the Lowell system. The Beaver Brook CSO Diversion Structure discharges on average 30-37 times per year (about three times per month) (CDM 2001a).  The draft Long-Term Control Plan, submitted to the MA DEP and EPA, is currently under review (Casella 2001). 

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

Use Assessment:
Aquatic Life

Biology  

In July 1999 DWM conducted an RBP III benthic macroinvertebrate survey (station BB01) of Beaver Brook downstream from Pleasant Street in Dracut (Appendix C).  The benthic macroinvertebrate data were found to be 74% comparable to the Fish Brook regional reference station (station FB00) in the Ipswich River Basin.  Based on the RBP III analysis, the benthic community was slightly impacted.

Habitat and Flow

Serious habitat degradation in the form of instream sedimentation in Beaver Brook (station BB01) was observed by DWM during the benthic macroinvertebrate survey.  In addition to erosion/sedimentation, instream and riparian trash deposits of construction related material and other anthropogenic debris was evident throughout the sampling reach.  Petroleum odors and instream turbidity downstream from the confluence with Peppermint Brook were also identified (Appendix C). 

Based on the habitat quality and the benthic macroinvertebrate community analysis, the Aquatic Life Use is assessed as partial support.  

Primary and Secondary Contact recreational and Aesthetic uses

The Lowell Regional Water and Wastewater Utility’s Beaver Brook CSO Diversion Structure, one of the city’s four largest CSOs, discharges on average 30-37 times per year (about 3 times per month) (CDM 2001a).  The outfall is located approximately 0.1 miles upstream of the confluence with the Merrimack River.  

Petroleum odors and instream turbidity were noted by DWM entering Beaver Brook via Peppermint Brook (Appendix C).  Dumping of excavation-related debris (e.g., concrete/asphault, sand) also degraded the aesthetic quality of the brook.   

The upper 3.7 mile reach of Beaver Brook is not assessed for the Primary and Secondary Contact Recreational or Aesthetic uses.  Because of the degraded aesthetic quality in Beaver Brook, as well as the presence of an active CSO discharge, the lower 0.5-mile reach is assessed as non-support for the Recreational and Aesthetic uses.  

Beaver Brook (MA84A-11) Use Summary Table

	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image56.png]



	PARTIAL SUPPORT
	Habitat degradation
	Organic enrichment, nutrients
	Habitat modification
	Upstream impoundments

	Fish  Consumption
	[image: image57.png]



	NOT ASSESSED
	
	
	
	

	Primary  Contact
	[image: image58.png]



	NOT ASSESSED upper 3.7 miles

NON SUPPORT

Lower 0.5 miles
	Objectionable deposits, turbidity, oil 
	
	Dumping, CSO 
	

	Secondary  Contact
	[image: image59.png]



	NOT ASSESSED upper 3.7 miles

NON SUPPORT

Lower 0.5 miles
	Objectionable deposits, turbidity, oil
	
	Dumping, CSO
	

	Aesthetics
	
[image: image60.wmf]
	NOT ASSESSED upper 3.7 miles

NON SUPPORT

Lower 0.5 miles
	Objectionable deposits, turbidity, oil
	
	Dumping, CSO
	


* “alert status” issues identified, details in this segment’s USE ASSESSMENT section 

RECOMMENDATIONS:  Beaver Brook (segment MA84A-11)

· As part of the WMA 5-year review, DEP should continue to evaluate Dracut Water District’s compliance with their WMA registration.

· Evaluate potential of impacts from I-93 expansion.

· Monitor the effects of increased water withdrawals associated with development in the Beaver Brook subwatershed.  Develop a hydrological assessment  (inflow/outflow analysis) for this subwatershed.

· Evaluate the Draft and Final Long-Term CSO Control Plans for LRWWU and, when approved, require the LRWWU to implement CSO controls expeditiously to address these known sources of pollution.

· Collect water quality data, including bacteria data, to evaluate the effectiveness of LRWWU CSO abatement projects and sewering in Dracut.

· Continue to review water quality data (including any data from the ACOE project) to identify hotspots and integrate CSO and stormwater management activities to maximize water quality benefits.

· A habitat quality evaluation of Beaver Brook should be conducted and particular attention should be made to identify areas of sedimentation/erosion.  Develop and implement BMPs to control storm water runoff. 

· Instream biological (benthic macroinvertebrate and fish) monitoring should be conducted to evaluate changes in water quality conditions resulting from infrastructure improvements.

· As provided in Appendix C:

· A site visit to the construction/excavating company adjacent to the BB01 reach is recommended to determine the extent that the property is a source (though other upstream sources no doubt exist) of sediment and trash inputs to this portion of the river. In addition, the Merrimack River Watershed Team may wish to contact either the Dracut Board of Health or the DEP Northeast Regional Office to determine if efforts have since been made to remedy the situation.  

· A site visit to the sand and gravel operation located upstream near the Long Pond Park portion of Dracut may be warranted as well. Improvements to the riparian zone along the east bank of the reach would be beneficial in alleviating the effects of nonpoint source inputs. Streambank stabilization and restoration of a riparian buffer may help to reduce the effects of road and parking lot runoff in this portion of Beaver Brook.

Merrimack River (Segment MA84A- 03)

Location: Duck Island, Lowell to Essex Dam, Lawrence.
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Size: 8.8 miles.  

Classification:  Class B, Warm Water Fishery, Treated Water Supply, CSO.

Land-use estimates (top three) for the Massachusetts portion of this subwatershed less the South Branch Souhegan River area (map inset, gray shaded area):

	Forest 
	42%

	Residential
	30%

	Open Land
	 8%


This segment is on the 1998 303(d) list of impaired waters for pathogens and nutrients (Table 3).  

This segment of the river has a significant amount of public use (Greater Lawrence summer boating program) (Goodno 2001).  

Nickel Hill Energy, LLC. has proposed to build a 750 megawatt natural gas-fired combined-cycled power plant along the Merrimack River on the Dracut/Methuen town line.  The facility has been approved and is the process of obtaining necessary permits.  The proposed water withdrawal will be a significant consumptive loss (Goodno 2001).
WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):
	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Andover Water Treatment a
	3009000
	9P31300901
	31300901
	009-02S b
	4.56 regb
3.95 perb
8.51 totalb
	4.80b

	Methuen Water Department
	3181000
	c (see note below)
	31318101
	01S Merrimack River 
	4.59
	5.02 C

	Tewksbury Water Department
	3295000
	9P31329501
	
	295-01S Merrimack River Treatment Plant
	3.17
	2.5

	Lawrence Water Works
	3149000
	
	31314902
	149-01S (Merrimack River)
	9.46
	7.11

	Hickory Hills Golf Course, Inc.e
	
	
	31318102
	River Intake

Well #1
	0.07 (153 days)
	0.15 d


a withdrawal is pumped to Haggetts Pond (01S) before distribution (approximately half of supply),

b indicates system-wide withdrawal; all sources are not necessarily within this segment,

c Methuen exceedance is enforcement sensitive, they submitted a permit application several years ago but DEP has issues to resolve and has not yet approved the permit (O’keefe 2001),

d withdrawal did not exceed registration amount by more than 0.1 MGD (WMA threshold),

e withdrawal in small tributary to this Merrimack segment

It should also be noted that the Lawrence Water Works is in the process for designing a new water treatment plant (upgrading their leak detection capability and calibrating their meters).

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

Lowell Regional Wastewater Utility is permitted (MA0100633 to discharge (permit issued August 1997) 32 MGD of treated municipal and industrial wastewater via outfall) 035 to the Merrimack River.  The facility is capable of providing secondary treatment to combined wastewater and storm water flows up to 64 MGD and for primary treatment and disinfection for combined flows up to 112 MGD.  During heavy precipitation events, the facility discharges via one or more of their nine CSOs (also known as storm water diversion structures).  The facility’s whole effluent toxicity limit (permit requires testing with Ceriodaphnia dubia and Pimephalas promelas) is LC50 > 100% effluent.  Their TRC limit is 0.22 mg/L (monthly average) and 0.38 mg/L (maximum daily).  TRC in the effluent (data maintained in the TOXTD database) ranged from BDL to 0.78 mg/L and exceeded 0.38 in three of the nine measurements.

Tewksbury Water Treatment Plant (WTP) is permitted (MAG640036) to discharge (permit coverage effective June 1996) to this segment of the Merrimack River. (Their individual permit MA0102954 was terminated after the general permit was issued).

Use Assessment:
Aquatic Life

Toxicity

Effluent

Lowell Regional Wastewater Utility conducted two acute and seven modified acute and chronic toxicity tests on their effluent using C. dubia between February 1996 and February 1998 on their treated effluent (Outfall 035) discharge.   Whole effluent LC50’s were all >100% effluent.  The CNOEC results ranged between 25 and 100% effluent.  

Chemistry – tissue (whole fish)

Three species of fish collected (summer/fall 1998) by the USFWS from this segment of the Merrimack River (Reach #5 located in the vicinity of Kenwood, Dract/Tewksbury) were submitted to the USEPA Lexington Laboratory for analysis (McDonald 1999). Two four-fish composite whole fish samples of smallmouth bass, one four-fish composite whole fish sample of largemouth bass and four five-fish whole fish composite samples of white sucker were analyzed for total mercury, lead and cadmium, organochlorine pesticides and total PCB (McDonald 1999).  Cadmium and lead concentrations were below detection in all samples analyzed.  The mercury concentrations in the whole fish samples ranged between 0.16 to 0.74 mg/Kg wet weight.  The concentrations of organochlorine pesticides were all below the NAS/NAE guidelines for the protection of fish-eating wildlife.  The concentrations of total PCB in the whole fish samples analyzed (data ranged from 2.91 to 7.76 mg/Kg wet weight), however, exceeded the NAS/NAE guidelines of 0.5 mg/Kg wet weight. 

Due to the elevated concentration of PCB in whole fish collected from this segment of the Merrimack River (six to 15 times the NAS/NAE guideline for the protection of fish-eating wildlife), the Aquatic Life Use is assessed as partial support.  The effect(s), if any, of the multiple upstream discharges (NPDES permittees, power plants, and CSOs) and the Lowell Regional Wastewater Utility discharge on aquatic life in this segment of the Merrimack River are currently unknown.  

Fish Consumption

In September 1994 fish toxics monitoring was conducted by DWM in this segment of the Merrimack River.  These data can be found in Appendix B, Table B8.  Based on these data, the DPH issued a fish consumption advisory due to mercury contamination for the Merrimack River - all towns between Tyngsborough and Methuen, as follows (MDPH 2001a):

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

2. “The general public should limit consumption of white sucker and largemouth bass to two meals per month.”

1. The Merrimack River flows through two areas of Methuen located both upstream and downstream of the Essex Dam in Lawrence.  

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

Primary Contact and Secondary Contact rECREATION

While there are no CSOs that discharge directly into this segment of the Merrimack River, this segment is downstream from the Lowell Regional Water and Wastewater Utilities treated effluent discharge and their nine CSOs.   As described in Segment MA84A-02, an estimated 352 MG of CSO is discharged up to 37 times per year from Lowell’s nine CSO Diversion Structures (Brander 2001).  

Fecal coliform bacteria samples were collected from three stations in this segment of the Merrimack River by DEP as part of the Microbial Indicator Study of the Merrimack River; just downstream of the LRWWU discharge, at the Methuen Water Treatment Plant Merrimack River Intake and at the Lawrence Water Treatment Plant Merrimack River Intake (Appendix G).   Of the 13 samples collected at these three stations between August 1999 and April 2001 the highest count was 420 cfu/100mLs (Appendix G, Table G1).   Only one count exceeded 400 cfu/100 mls.   

It should also be noted that sewering in Dracut has reduced pollutants from entering this segment of the Merrimack River.  Approximately 20-25 homes have been tied into the LRWWU (Casella 2001).

While the bacteria data indicated generally good water quality conditions that would support Primary and Secondary Contact Recreational uses, it is best professional judgement that the data set is considered too limited to assess these uses.  The bacteria data do not provide enough spatial/temporal coverage to capture any effect(s) of the multiple LRWWU CSO discharges that frequently occur upstream.  Although the status of the Recreational Uses is not assessed, these uses are identified with an “Alert Status”.  Sources of bacteria include the CSO discharges in Lowell and other upstream communities as well as urban runoff.  It should be noted, however, that LRWWU is currently implementing “nine minimum controls” and planning for additional CSO pollution abatement strategies.
Aesthetics

The MRWC reports that this segment of the Merrimack River is generally aesthetically pleasing (Goodno 2001).  This use is however identified with an “Alert Status” because of the CSO discharges.

The Aesthetics Use is assessed as support.

Merrimack River (MA84A-03) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
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	PARTIAL SUPPORT
	PCB
	
	Unknown
	

	Fish  Consumption
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	NON SUPPORT
	Mercury
	
	Unknown
	Atmospheric Deposition

	Primary  Contact*
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	NOT ASSESSED
	
	
	
	

	Secondary  Contact*
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	NOT ASSESSED
	
	
	
	

	Aesthetics*
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	SUPPORT
	
	
	
	


* “alert status” issues identified, details in this segment’s USE ASSESSMENT section 

RECOMMENDATIONS:  Merrimack River (segment MA84A-03)

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

· Conduct biological monitoring (e.g., benthic macroinvertebrates, fish population) to evaluate the effect(s), if any, of the multiple upstream discharges (NPDES permittees, power plants, and CSOs) and the Lowell Regional Wastewater Utility discharge on aquatic life in this segment of the Merrimack River. 

· Collect water quality data, including bacteria data, to evaluate the effectiveness of CSO abatement projects.

· Continue to review water quality data (including any data from the ACOE project) to identify hotspots and integrate CSO and stormwater management activities to maximize water quality benefits.

· Continue to evaluate Andover Water Treatment compliance with WMA registration and/or permit limits.

· As part of the WMA 5-year review, DEP should continue to evaluate Tewksbury Water Treatment compliance with their WMA permit limit, Lawrence Water Work’s compliance with their WMA registration and continue to carefully monitor Hickory Hills Golf Course’s compliance with WMA registration threshold.

· Resolve and issue Methuen Water Department’s WMA permit with appropriate limits and monitoring requirments.

Richardson Brook (Segment MA84A-12)

Location: Headwaters, Dracut to confluence with Merrimack River, Dracut.
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Size:  3.4 miles.  

Classification:  Class B.

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

	Forest 
	 44%

	Residential
	 23%

	Agriculture
	 17%


This segment is on the 1998 303(d) list of impaired waters, needing confirmation, for other habitat alterations and noxious aquatic plants (Table 3).

WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	P.J. Keating Company
	
	
	31307901
	Merrimack Intake 
	0.58 (306)
	0.16


NPDES WASTEWATER DISCHARGE SUMMARY:

Based on the available information there are no regulated surface wastewater discharges in this subwatershed.  It should be noted however that Dracut is a Phase II Stormwater community.  Dracut must apply for permit coverage for their municipal drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

Use Assessment SUMMARY:
The most recent benthic macroinvertebrate survey in Richardson Brook was conducted in June 1990.  One station, RBR01 (upstream of the Methuen Street Bridge) was found to be moderate impacted (RBP II analysis) although causes and sources of impairment were not identified (Smith et al. 1990).   No recent data has been collected, therefore all uses are not assessed. 

Richardson Brook (MA84A-12) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed


RECOMMENDATIONS:  Richardson Brook (Segment MA84A-12)

· Reevaluate the quality of habitat and the benthic macroinvertebrate community in Richardson Brook to document any changes in water quality conditions.

· As part of the WMA 5-year review, DEP should continue to evaluate PJ Keating Company’s compliance with their WMA registration.

· Conduct water quality monitoring (bacteria sampling) to assess the effectiveness of sewering in Dracut.

· Additional monitoring of this segment is necessary to determine if it should be retained or deleted from the 303(d) list.
Trout Brook (Segment MA84A-13)

Location: Headwater, Dracut to confluence with Richardson Brook, Dracut.
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Size: 4.0 miles.  

Classification:  Class B.

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

	Forest 
	 47%

	Agriculture
	 20%

	Open Land/Residential
	 14% each


WMA WATER WITHDRAWAL AND NPDES WASTEWATER DISCHARGE SUMMARY: 

Based on the available information there are no regulated water withdrawals or surface wastewater discharges in this subwatershed.  The Exxon Company USA NPDES permit MA0022225 was inactivated in April 1991.  

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

Use Assessment SUMMARY:
The most recent benthic macroinvertebrate survey in Trout Brook was conducted in June 1990.  One station, TBR02 (at the Kenwood Street Bridge) was found to be non-impacted (RBP II analysis) (Smith et al. 1990).  Native trout were also observed.  No recent data has been collected, therefore all uses are not assessed.

Trout Brook (MA84A-13) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed


RECOMMENDATIONS:  Trout Brook (segment MA84A-13)

· Conduct field reconnaissance to identify any areas that may be of concern in the Trout Brook Subwatershed.  

Trull Brook (Segment MA84A-14)

Location: SourceTewskbury to confluence with Merrimack River, Tewksbury.
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Size: 3.25 miles.  

Classification:  Class B.

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

	Residential
	35%

	Forest
	30%

	Open Land
	12%


This segment is on the 1998 303(d) list of impaired waters, needing confirmation, for unknown toxicity (Table 3).

WMA WATER WITHDRAWAL AND NPDES WASTEWATER DISCHARGE SUMMARY: 

Based on the available information there are no WMA regulated water withdrawals or surface wastewater discharges in this subwatershed.  It should be noted however that Dracut is a Phase II Stormwater community.  Dracut must apply for permit coverage for their municipal drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

Use Assessment SUMMARY:
The most recent benthic macroinvertebrate survey in Trull Brook was conducted in July 1990.  Two stations, TB02 (downstream of the River Road Bridge) and TB01 (near the 14th fairway of the Trull Brook golf course) were sampled by DEP (Smith et al. 1990).  Both stations were found to be moderately impacted (RBP II analysis) although causes and sources of impairment were not identified.  No recent data have been collected, therefore all uses are not assessed. 

Trull Brook (MA84A-14) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed


RECOMMENDATIONS:  Trull Brook (segment MA84A-14)

· Reevaluate the quality of habitat and the benthic macroinvertebrate community in Trull Brook to document any changes in water quality conditions.

· Additional monitoring of this segment is necessary to determine if it should be retained or deleted from the 303(d) list.
Merrimack River (Segment MA84A-04)

Location: Essex Dam, Lawrence to confluence with Creek Brook, Haverhill.
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Size: 7.1 miles.  

Classification:  Class B, Warm Water Fishery, CSO.

Land-use estimates for the Massachusetts portion of this subwatershed less the South Branch Souhegan River area (map inset, gray shaded area):

	Forest 
	 39%

	Residential
	 32%

	Open Land
	  8%


This segment is on the 1998 303(d) list of impaired waters for pathogens and nutrients (Table 3).

The Essex Dam in Lawrence, MA has two fish passages.  There is a fish elevator (36 feet) used for upstream runs and a fish bypass used for downstream runs.  The MA Division of Fisheries and Wildlife monitors and records fish passages through these structures (Nutter 2001).  This segment of the Merrimack River is heavily utilized for fishing and boating (Goodno 2001).

The Merrimack River occasionally floods (back flows) into a few old mill buildings along the banks of the river (Goodno 2001).  These occurrences are of concern to the Merrimack River Watershed Council although the effect(s), if any, on water quality are currently unknown.  Recently, an EPA Task Force evaluated land-based use problems in the city of Lawrence (Goodno 2001).  
WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):
	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Merrimack Paper Company, Inc.
	
	
	31314903
	Essex Co. South Canal

Merrimack River
	0.55
	0.69*

	Newark Atlantic Paperboard Corp.
	
	
	31314901
	North Canal Intake
	0.56
	0.32

	Lucent Technologies, Inc.
	
	9P31321001
	31321002
	Well # 1, 2, 3, 4, 5
	0.38 reg

0.29 per

0.67 total
	0.17

	Spring Hill Farm Dairy, Inc.
	
	
	31312805
	River Intake
	0.06
	0.01


* withdrawal exceeded registration amount by more than 0.1 MGD (WMA threshold)

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

AEP Industries, North Andover is permitted (MA0035432) to discharge (permit issued September 1997) 0.08 MGD of contact and non-contact cooling water and storm water via outfall # 001 to this segment of the Merrimack River.  The permit limit for whole effluent toxicity is LC50 > 50% using two test organisms, C. dubia and P. promelas.  Other maximum daily permit limits include pH (6.5 to 8.3), temperature ( 83( F), and fecal coliform bacteria (< 400 cfu/100 mL).  

The Greater Lawrence Sanitary District (GLSD) provides wastewater conveyance, treatment, and disposal for the communities of Lawrence, Methuen, Andover, North Andover, MA and Salem, NH.  Of the communities in the District, only the City of Lawrence has a combined sewer system.  GLSD is permitted (MA0100447) to discharge (permit issued February 1998) 52 MGD (average monthly) of treatment plant effluent via outfall # 001 to this segment of the Merrimack River.  The permit limits for whole effluent toxicity are LC50 ( 100% and CNOEC (report only) using C. dubia.  The facility’s TRC limit is 0.15 mg/L. (average monthly) and 0.26 mg/L (maximum daily).  TRC in the effluent (data maintained in the TOXTD database) were all BDL.  GLSD also permitted to discharge via four CSO outfalls along this segment of the Merrimack River and one outfall to the Spicket River as indicated below: 


CSO 003 – South Bank interceptor downstream from the Essex Dam/O’Leary Bridge

CSO 005 – North Bank interceptor downstream from Casey Bridge 

CSO 002 – South Bank interceptor downstream from Duck Bridge

CSO 004 – North Bank interceptor at the mouth of the Spicket River

CSO 006 - The New Spicket River Interceptor

Ferrous Technologies, Inc., Lawrence is permitted (MAG250015) to discharge (permit effective February 1998) 0.015 MGD (maximum daily) of non-contact cooling water to the canal along this segment of the Merrimack River.  

Lucent Technologies, Inc. is permitted (MA0001261-- transferred from American Telephone and Telegraph Company) to discharge (permit issued March 1992) via the following outfalls (maximum daily):

001A - 1.3 MGD of treated wastewater from electroplating (metal finishing) manufacturing, 

001B - 0.3 MGD of treated sanitary wastewater,

001C - 0.11 MGD of non-contact cooling water, ultrasonic cleaning water and well water used for backwash, 

001D - 0.4 MGD of deionized water, and

001E – 360 gallons per minute of treated (remediation) ground water from wells of the property. 

[Note:  the toxicity testing limit LC50 > 50% effluent is required on the combined 001 discharge.]

Outfall #002 - 0.055 MGD of non-contact cooling water and blowdown from the process water system, and 

Outfall #002 - two dumps per year of discharged at a rate of 100gpm for 2 – 5 days (routine maintenance) of 0.05 MG per year maximum of non-contact cooling water from the chilled water system.  

Newark Atlantic Paperboard Corp., Lawrence is permitted (MAG250813) to discharge (permit effective June 2001) 0.215 MGD (monthly average) and 0.5 MGD (maximum daily) of non-contact cooling water canal to this segment of the Merrimack River.  
Boott Hydropower, Lawrence Hydroelectric is permitted (MAG250948) to discharge (permit effective September 2000) 0.9 MGD of non-contact cooling water to this segment of the Merrimack River.  
Vernon Plastics Corporation is permitted (MA0002984) to discharge (permit issued March 1985) 0.0012 MGD (maximum daily) of non-contact cooling water via outfall #001, 0.0084 MGD of contact cooling water and storm water runoff via outfall #002, and storm water runoff via outfall #003 (after cooling water tie-in to Haverhill WWTP) to an unnamed tributary to this segment of the Merrimack River.  The facility has a current general stormwater permit (MAR05C145).  According to a letter from the company to EPA, all discharges from outfalls #001 and 002 were eliminated in 1985 (Dumas 2001).
Sweetheart Cup Company, Inc. is permitted (MAG250012) to discharge (permit coverage effective April 2001) 0.015 MGD (average monthly) of non-contact cooling water to a tributary of this segment (not named in permit) of the Merrimack River.  
Other:  

FERC:  

The Lawrence Project Number 2800 owned by the Lawrence Hydro Assoc. is located at the southern point of the Essex Dam on the Merrimack River.  The project generates 16800 Kilowatts.  The FERC license was issued December 1978 and expires November 2028 (Kaye 2001a).  The Essex Dam was built in 1848, is 39’ in height and is 943 feet in length.   The project operates as a run-of-river facility and has fish passage facilities (Enrico 2000b).  The project has one powerhouse, two generators and two turbines (Kaye 2001a). The project releases a minimum flow of 951 cfs either through the powerhouse or over the dam in the event of a plant shutdown (Enrico 2000b).
The Aquamac Project Number 2927 owned by the Aquamac Corp. is located on the South Canal (along this segment of the Merrimack River).  The project has the capacity to generate 250 Kilowatts.  The FERC license was issued October 1979 and expired September 1999 (Kaye 1998a).  An application for the new license was accepted for filing in October 1997.  An Environmental Assessment (EA) was conducted for this and the Merrimack Project 2928 relating to the Comprehensive Fish Passage Plan (CFPP) for the Merrimack River (FERC 2001a).  The project has one generating unit.  The project does not include any dam; it draws water from the reservoir created by the Essex Dam and the intake is located in the South Canal (Kaye 1998a).  The CFPP now requires the annual closure of the South Canal between April 22 and July 15 and between September 1 and November 15 to project migratory fishes in the Merrimack River (FERC 2001b).   Downstream passage of fish into the South Canal is accomplished by closing the canal during the migratory season (Enrico 2000b).  
The Merrimack Project Number 2928 owned by the Merrimack Paper Co. Inc. is located on the South Canal (along this segment of the Merrimack River).  The project generates 1088 Kilowatts.  The FERC license was issued December 1979 and expired November 1999 (Kaye 1998b).  An application for the new license was accepted for filing in October 1997. This project is adjacent to the Aquamac Project.  Like the Aquamac Project, an Environmental Assessment (EA) was conducted relating to the CFPP for the Merrimack River (FERC 2001a).  The project has one generating unit and does not include any dam.   It draws water from the reservoir created by the Essex Dam and the intake is located in the South Canal (Kaye 1998b).  The CFPP now requires the annual closure of the South Canal between April 22 and July 15 and between September 1 and November 15 to project migratory fishes in the Merrimack River (FERC 2001b).  Downstream passage of fish into the South Canal is accomplished by closing the canal during the migratory season (Enrico 2000b).  

Use Assessment: 
Aquatic Life

Habitat and Streamflow

Based on the available information there is essential no by-pass reach below the Essex Dam (the tailrace flows into the Merrimack at the base of the dam). 

Biology  

Anadromous fish counts for the Merrimack River at the Essex Dam in Lawrence in 2001 are as follows (USFWS 2001e):

Altantic Salmon:  78

American Shad:  74,660

River Herrings (both blueback herring and alewife):  1,550

Toxicity

Ambient

Greater Lawrence Sanitary District (GLSD) collects Merrimack River water (upstream of their discharge at the Route 495 bridge) for use as dilution water in their whole effluent toxicity tests.  Between February 1996 and February 2001, survival of C. dubia exposed (7-day) to the river water was good (> 80%).   

Lucent Technologies, Inc. collects Merrimack River water (50 yards upstream of their discharge which is located downstream of the GLSD discharge) for use as dilution water in their whole effluent toxicity tests.  Between February 1996 and July 2000, survival of both C. dubia and P. promelas exposed (48-hour) to the river water was good (> 90%).   

Effluent

GLSD conducted 22 modified acute and chronic toxicity tests using C. dubia between February 1996 and February 2001 on their treated effluent (Outfall # 001).   The LC50’s were >100% effluent with the exception of the November 1998 test (LC50 = 89.1%). The CNOEC results ranged between 12.5 and 100% effluent.  

Lucent Technologies, Inc. conducted 11 acute toxicity tests using both C. dubia and P. promelas between February 1996 and July 2000 on their treated effluent (Outfall # 001).   The LC50’s ranged from 85 to 100% effluent. C. dubia has consistently been the more sensitive test organism.

Chemistry – water

GLSD collects Merrimack River water (upstream of their discharge at the Route 495 bridge in Lawrence) for use as dilution water in their whole effluent toxicity tests.  Between February 1996 and February 2001 a total of 22 reports were submitted.  Data from these reports are summarized below. 

Lucent Technologies, Inc. collects Merrimack River water (50 yards upstream of their discharge located downstream of the GLSD discharge) for use as dilution water in their whole effluent toxicity tests.  Between February 1996 and July 2000, a total of 11 reports were submitted.  Data from these reports are summarized below.

pH 

Both GLSD and Lucent Technologies, Inc. data ranged from 6.6 to 7.8 SU.  

Suspended Solids  

GLSD data did not exceed 12 mg/L and the Lucent Technologies, Inc. data ranged between BDL and 26 mg/L (only one exceeded 25 mg/L).

Ammonia-Nitrogen

GLSD data ranged from BDL to 0.98 mg/L and the Lucent Technologies, Inc. data ranged from BDL to 1.0 mg/L.

Total Residual Chlorine

Both the GLSD and the Lucent Technologies, Inc. data were all BDL.  
Chemistry – tissue (whole fish)

White sucker were collected (summer/fall 1998) by the USFWS from the lower end of this segment of the Merrimack River (Reach #3 located in the vicinity of Kimball Island, Methuen/Haverhill).  These samples, three five-fish composite and one six-fish composite, were submitted to the USEPA Lexington Laboratory for analysis (McDonald 1999). These whole fish composite samples were analyzed for total mercury, lead and cadmium, organochlorine pesticides and total PCB (McDonald 1999).  Cadmium and lead concentrations were below detection in all samples analyzed.  The mercury concentrations in the whole fish samples ranged between 0.16 to 0.25 mg/Kg wet weight.  The concentrations of organochlorine pesticides were all below the NAS/NAE guidelines for the protection of fish-eating wildlife.  The concentrations of total PCB in the whole fish samples analyzed ranged from 0.22 to 8.6 mg/Kg wet weight.  Three of the four samples analyzed exceeded the NAS/NAE guidelines of 0.5 mg/Kg wet weight.  

Due to the elevated concentration of PCB in whole fish collected from this segment of the Merrimack River (less than one to 17 times the NAS/NAE guideline for the protection of fish-eating wildlife) the Aquatic Life Use is assessed as partial support.  The effect(s), if any, of the multiple discharges (NPDES permittees, power plants, and CSOs) within this segment as well as upstream on aquatic life are currently unknown although the limited whole effluent and ambient toxicity testing data indicated good water quality conditions.

Fish Consumption

In September 1994 fish toxics monitoring was conducted by DWM in this segment of the Merrimack River.  These data can be found in Appendix B, Table B8.  Based on these data, the DPH issued a fish consumption advisory due to mercury contamination for the Merrimack River - all towns between Tyngsborough and Methuen, as follows (MDPH 2001a):

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

2. “The general public should limit consumption of white sucker and largemouth bass to two meals per month.”

The Merrimack River flows through two areas of Methuen located both upstream and downstream of the Essex Dam in Lawrence.  The mercury concentrations in fillets of fish collected from the river downtstream of the Essex Dam in Lawrence were below the DPH action levels and after discussion with DPH, the advisory will be clarified to read the Essex Dam (Beattie 2001).  

The Fish Consumption Use is not assessed for this segment of the Merrimack River.  It should be noted that a statewide fish consumption advisory is in effect (see Fish Consumption Use assessment guidance, page 7).

Primary and Secondary Contact recreation

While the GLSD is implementing CSO pollution abatement strategies their five CSO outfalls presently activate up to 14 times annually and result in the discharge of approximately 111 million gallons of CSO during a year with typical precipitation.  The April 2001 GLSD Interim CSO Report indicates that CSO 004 is the most active CSO, activating approximately 14 times with an estimated annual volume of 76 million gallons, or about 68% of the total CSO volume (CDM 2001b).
The Primary and Secondary Contact Recreational uses are currently not assessed for this segment of the Merrimack River, however they are identified as being on “Alert Status” because of the GLSD (and other upstream) CSO discharges.  

Aesthetics

The Merrimack River Watershed Council reports that this segment of the Merrimack River is generally aesthetically pleasing (Goodno 2001).  

The Aesthetics Use is assessed as support.  

Merrimack River (MA 84A-04) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
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	PARTIAL SUPPORT
	PCB
	
	Unknown
	

	Fish  Consumption
	[image: image82.png]



	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, details in this segment’s USE ASSESSMENT section 

RECOMMENDATIONS:  Merrimack River (Segment MA84A-04)

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

· Conduct biological monitoring (e.g., benthic macroinvertebrates, fish population) to evaluate the effect(s), if any, of the multiple upstream discharges (NPDES permittees, power plants, and CSOs) and the GLSD discharge on aquatic life in this segment of the Merrimack River.

· Evaluate the potential for contamination to the Merrimack River from the old mill buildings that are occasionally flooded.

· Evaluate the Draft and Final Long-Term CSO Control Plans for GLSD, and, when approved, require GLSD to implement CSO controls expeditiously to address these known sources of pollution.

· Collect water quality data, including bacteria data, to evaluate the effectiveness of GLSD and other upstream CSO abatement projects.

· Continue to review water quality data (including any data from the ACOE project) to identify hotspots and integrate CSO and stormwater management activities to maximize water quality benefits.

· As part of the WMA 5-year review, DEP should continue to evaluate Newark Atlantic Paperboard Corp. and Spring Hill Farm Dairy, Inc. compliance with their WMA registrations.

· As part of the WMA 5-year review, DEP should continue to evaluate Lucent Technologies, Inc. compliance with their WMA registration and/or permit limit.  

· As part of the WMA 5-year review, DEP should follow up on the Merrimack Paper Company, Inc.’s WMA exceedance of registration threshold and take appropriate actions as deemed necessary. 
· Obtain and evaluate the results of AEP Industries, North Andover whole effluent toxicity tests. Develop and reissue their permit (MA0035432).  
· Ferrous Technologies, Inc., Lawrence (MAG250015) should reapply for their NPDES permit. 
· Develop and reissue Lucent Technologies, Inc. permit (MA0001261)(unless the company installs a closed loop system).  The toxicity testing requirements could be reduced to C. dubia only since it has consistently been the more sensitive test organism.     
· Vernon Plastics Corporation NPDES permit (MA0002984), which is still on EPAs “active permit list”, should be terminated based on the information provided by the company.
Spicket River (Segment MA84A-10)

Location: From the state line Salem, NH/ Methuen, MA to confluence with Merrimack River, Lawrence
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Size:  6.4 miles.  

Classification:  Class B, Warm Water Fishery.

Land-use estimates (top three) for the Masachusetts portion of this subwatershed (map inset, gray shaded area):  

	Residential 
	 41%

	Forest
	 24%

	Wetlands
	 8%


[Note: The Spicket River has a very large drainage area in NH that is not reflected in these land-use estimates.]

This segment is on the 1998 303(d) list of impaired waters for pathogens, nutrients, and metals (Table 3).

An Interstate Task Force, the Spicket River Flood Hazard Mitigation Committee, was formed in 1998 to identify and resolve flooding hazards along the Spicket River in both New Hampshire and Massachusetts.  Snowmelt, heavy rainfall events from tropical storms, and backwater effects from constriction points (near the MA/NH border at I-93, Hampshire Road and a railroad bridge in Methuen and Daisy Street Bridge in Lawrence) have been identified as the principle flood problems that occur in the urbanized areas of Methuen and Lawrence MA and Salem NH.  Among other accomplishments, the committee has succeeded in obtaining funding for a continuous-monitoring streamflow gaging station (installed by USGS on the NH/MA state line in October 2000) that was also established as a National Weather Service forecasting site to improve flood-forecasting capabilities on the Spicket River (Nelson 2001). 
96-05/319 Spicket River Watershed Revitalization. The project utilized innovative technology demonstration, water quality monitoring and community-based education, outreach and remediation efforts to improve conditions in and adjacent to the Spicket River in Methuen and Lawrence between 1996 and 1998 (MRWC 1999).  The innovative technology demonstration assessed the effectiveness of catchbasin filters and filter media in removing sediment, petroleum hydrocarbons and metals from stormwater.  The results from this study were inconclusive.  

WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):
	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Malden Mills Industries, Inc.
	
	9P31314901
	
	Stevens Pond 
	3.33
	0.74


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

ITT Semiconductor, Lawrence (MA0028347) applied for an NPDES permit in August 1983.  According to EPA, the facility discontinued their operations in 1985 (Davis 2001).
Odgen Martin Systems, Lawrence (MA0031984) bought Refuse Fuel Associates, a waste for fuel, stream electric generation power plant, in the fall of 1987.  Refuse Fuel Associates was authorized to discharge (MA0027626) 16 MGD from outfall serial # 001 circulating condenser cooling water to Stevens Pond.  The permit limit temperature was 83 F and TRC was 0.1 mg/l (maximum daily).  The company also discharged from outfall # 010 (demineralization wastewater), outfall #011 (cemetary runoff) and outfall #012 (yard drains and cemetery runoff) to the Spicket River.  Ogden Martin closed their facility in 1998 and moved to Haverhill where their wastewater is tied into the sewer system (MA DEP 2001b).   

Greater Lawrence Sanitary District (GLSD) is permitted (MA0100447) to discharge (permit issued February 1998) storm water/wastewater from combined sewer overflow (CSO) via outfall #006 (Spicket River Interceptor) to the Spicket River.   

Gencorp, Inc., Lawrence is permitted (MA0003824) to discharge (permit issued July 1992) site water from their property to the Spicket River.  The site (a hazardous waste site - RTN # 3-0000340) is being decommissioned.   GenCorp Lawrence Location is in the process of decommissioning and remediating a former manufacturing facility located in Lawrence, MA.   

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

Other:  

The Methuen Falls FERC Project Number 8093 owned by the Methuen Falls Hydro Elec Co. is located on the Spicket River.  The project generates 357 Kilowatts. The FERC license was issued March 1986 and expires February 2026 (Kaye 2001b).  The project is located at the Methuen Falls Dam, which was built in 1895 and is 23’ in height and 188 feet in length.  The project has one powerhouse and two generating units.  The minimum flow release requirement is either 3 cfs or inflow, which is released over the dam or through the numerous leaks through the dam and flashboards (Kaye 2001b).  There are no fish passage facilities.  
Use Assessment:
Aquatic Life

Biology  

Throughout the course of the GenCorp, Inc. Lawrence remediation process, various environmental monitoring programs have been implemented to ensure that any inadvertent releases of materials to the environment would be detected.  Personnel from the Aquatic Resource Center (ARC) in Franklin, TN have conducted six benthic macroinvertebrate surveys at four sites in the Spicket River in accordance with EPA’s RBP methods between May 1995 and October 1997 to examine potential changes to the benthic community from their exposed raceway which discharges into the Spicket River (ARC 1998).   ARC also conducted sampling in the GenCorp raceway discharge, Lawrence (Site 2).  Their sampling stations in the Spicket River (upstream to downstream) are described below.

Site 5: between Union Street and Route 28 bridge, Methuen (above the City of Lawrence).

Site 4: upstream of the General Street Bridge, Lawrence (upstream from the GenCorp raceway)

Site 3: approximately 30 meters upstream from the GenCorp raceway, Lawrence.

Site 2:  no information was provided for this site in the ARC reports.

Site 1: downstream from the GenCorp raceway discharge, approximately 150 meters upstream from the confluence with the Merrimack River, Lawrence.

Results of the ARC surveys conducted in the Spicket River upstream of the city of Lawrence (Site 5) found the river to be “slightly impaired” during their fall surveys conducted between 1995 and 1997 (ARC 1998).  Metric values, however, especially taxa richness, Ephemeroptera, Plecoptera, and Trichoptera (EPT) richness, and Hilsenhoff Biotic Index (HBI) at this site were considerably better than those at the downstream stations.  The benthic community (fall surveys) in the Spicket River in the vicinity of the GenCorp facility (Sites 1 – 4) was “slightly impaired” in 1997 which was an improvement over conditions found in 1995 (Sites 1- 4 were moderately impaired).  The ARC evaluation of the 1997 data collected in the Spicket River found no impacts from the GenCorp discharge to the Spicket River (ARC 1998).

In July 1999 DWM also conducted an RBP III benthic macroinvertebrate survey in the Spicket River downstream from General Street in Lawrence (station SR01).  The benthic macroinvertebrate data were found to be 84% comparable to the Fish Brook regional reference station (station FB00) in the Ipswich River Basin.  Based on the RBP III analysis, the benthic community was non-impacted (Appendix C).   These results indicate a dramatic improvement in the biological condition of the Spicket River since DWM’s 1994 biosurvey.  Improvements were thought to be related to improved CSO controls by GLSD and the elimination of the power plant discharge (Appendix C). 

Habitat and Flow

Habitat quality in the Spicket River was described by ARC as being slightly to moderately affected upstream of the city of Lawrence (site 5) and moderately to severely affected downstream to the confluence with the Merrimack River (sites 1-4)(ARC 1998).  During the DWM benthic macroinvertebrate survey in the Spicket River (station SR01), serious erosion was observed along the steep south bank in this highly industrialized and channelized area.  Parking lots and numerous stormdrains entering the stream along the northern bank were also identified as potential non-point source pollution problems.  Instream fish cover was lacking – the most stable cover was instream trash (metal, plastic, glass) (Appendix C).  Flooding, known to occur along this segment of the Spicket River, may exascerbate erosion problems.  

It is best professional judgement of DWM biologists that the ARC data collected in the upper reach of the Spicket River (Site 5) is indicative of a healthy benthic community relative to the Spicket River subwatershed and, therefore, the Aquatic Life Use is assessed as support for the upper 2.6 miles of this segment (NH state line to the most upstream Rt. 28 crossing).  While DWM’s RBP III analysis indicates “non-impairment” at SR01, this lower 3.8-mile reach of the Spicket River is affected by multiple discharges and urban runoff. That the SR01 benthic community remains dominated by fairly tolerant taxa (i.e., gammarid amphipods and chironomids) indicates that water quality problems related to organic enrichment still exist here (Appendix C). This is corroborated by ARC’s findings (Sites 1-4) in which the benthos in the Spicket River were found to be slightly impacted.  Based on DWM’s benthos data at SR01, ARC’s data at Sites1-4, and best professional judgement, the lower 3.8 miles of the Spicket River are assessed as partial support for the Aquatic Life Use.  Known causes of impairment include habitat alteration/modification (removal of riparian zone/lack of vegetative buffer) and channelization as well as unknown water quality degradation likely the result of urban runoff.

.

Primary and Secondary Contact Recreation

No recent fecal coliform bacteria data were available to assess the status of the recreational uses.  While the GLSD is implementing CSO pollution abatement strategies; their five CSO outfalls presently activate up to 14 times annually, resulting in the discharge of approximately 111 million gallons of CSO during a year with typical precipitation.  The April 2001 GLSD Interim CSO Report indicates that CSO 006 activates approximately five times with an estimated annual volume of 8.3 million gallons, or about 8% of the total CSO volume (CDM 2001b).
Because of the aesthetic quality degradation in the Spicket River observed by DWM field personnel and  (see Aesthetics Use below), the Primary and Secondary Contact Recreational uses are assessed as non- support for the lower 3.8 miles of the Spicket River.  The CSO discharge to the Spicket River is also of concern in this reach.  The upper 2.6 miles are currently not assessed for the recreational uses. 

Aesthetics

DWM conducted a habitat assessment in 1999 in the lower reach of the Spicket River as part of the benthic macroinvertebrate survey (Appendix C).  This portion of the river contained objectionable deposits of trash/debris (e.g., metal, plastic, glass).  Slight turbidity was also noted. These conditions were considered to be problematic throughout the lower 3.8 mile reach (where the Spicket River flows through the city of Lawrence).  

Shoreline surveys were also conducted along the Spicket River as part of the Spicket River Watershed Revitalization Project 96-05/319 (Appendix F).  There were observations of isolated areas of trash in the upper portion of this segment in Methuen, however, the stream team volunteers described “astronomical amounts of debris and trashed that has been dumped into the river within Lawrence” (MRWC 1999).  

Because of the substantial deposits of trash/debris, as well as slight turbidity, the lower 3.8-mile reach of the Spicket River does not support the Aesthetics Use.  The upper 2.6-mile reach is assessed as support for this use. 

Spicket River (MA84A-10) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image86.png]



	SUPPORT – upper 2.6 miles

PARTIAL SUPPORT lower 3.8 miles
	Habitat alteration, unknown
	Organic enrichment 


	Municipal point sources, urban runoff/storm sewers, habitat modification (removal of riparian zone)
	Industrial point sources



	Fish  Consumption
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	NOT ASSESSED
	
	
	
	

	Primary  Contact
	[image: image88.png]



	NOT ASSESSED – upper 2.6 miles

NON SUPPORT- lower 3.8 miles
	Objectionable deposits
	
	Urban runoff
	

	Secondary  Contact
	[image: image89.png]



	NOT ASSESSED – upper 2.6 miles

NON SUPPORT- lower 3.8 miles
	Objectionable deposits
	
	Urban runoff
	

	Aesthetics
	
[image: image90.wmf]
	SUPPORT – upper 2.6 miles

NON SUPPORT- lower 3.8 miles
	Objectionable deposits
	
	Urban runoff
	


RECOMMENDATIONS:  Spicket River (segment MA84A-10)

· Excerpted from the biological monitoring technical memorandum (Appendix C):

· While it may be difficult to eliminate or isolate some sources of urban runoff (stormwater, road/parking lot runoff, riparian disturbances) that threaten habitat and biological quality at the SR01, streambank stabilization and restoration of an adequate riparian buffer may help to alleviate the effects of some nonpoint source inputs to this portion of the river. In addition, a stream clean-up effort would greatly improve the aesthetic nature of this segment of the Spicket River.

· Biomonitoring (macroinvertebrates and fish) is strongly recommended here during the next DEP Merrimack River watershed survey in 2004, so as to continue to monitor the CSO abatement efforts of GLSD and any other river improvement measures that may take place.

· Support the efforts of the Merrimack River Watershed Council and the Spicket River Watershed Association to protect and restore the Spicket River.

· Evaluate water use in the Spicket River (inflow/outflow analysis) between (and including) Stevens Pond and the confluence with the Merrimack River regarding water withdrawals and wastewater discharges.

· As part of the WMA 5-year review, DEP should continue to evaluate Malden Mill Industries, Inc. compliance with their WMA permit limit.  

· Determine need to develop and reissue Gencorp, Inc., Lawrence’s permit (MA0003824).  
· Evaluate the Draft and Final Long-Term CSO Control Plans for GLSD, and, when approved, require GLSD to implement CSO controls expeditiously to address these known sources of pollution.

· Collect water quality data, including bacteria data, to evaluate the effectiveness of GLSD CSO abatement projects.

· Continue to review water quality data (including any data from the ACOE project) to identify hotspots and integrate CSO and stormwater management activities to maximize water quality benefits.

· Support the efforts of the Spicket River Flood Hazard Mitigation Committee to reduce damages caused by flooding.   Continue to review and evaluate the data (e.g., hydrologic, dam breech/inundation study) as they relate to water and habitat quality conditions in the Spicket River.  

Bare Meadow Brook (Segment MA84A-18)

Location: Headwaters, Methuen to confluence with Merrimack River, Methuen.
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Size: 3.2 miles.  

Classification:  Class B.

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

	Forest 
	 45%

	Residential
	 37%

	Open Land
	  7%


This segment is on the 1998 303(d) list of impaired waters, needing confirmation, for pathogens, siltation, organic enrichment/low DO, and turbidity (Table 3).

The Merrimack River Volunteer Environmental Monitoring Network (VEMN) conducted monitoring of fecal coliform bacteria, turbidity, dissolved oxygen, and temperature at three stations on Bare Meadow Brook in August and September 1999 and June through November 2000 (MRWC 2000).  

WMA WATER WITHDRAWAL AND NPDES WASTEWATER DISCHARGE SUMMARY: 

Based on the available information there are no regulated water withdrawals or surface wastewater discharges in this subwatershed.  It should be noted however that Methuen is a Phase II Stormwater community. Methuen must apply for permit coverage for their municipal drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

Use Assessment SUMMARY:

The most recent benthic macroinvertebrate survey in Bare Meadow Brook was conducted by DEP in August 1990.  Two stations, BMB01 (downstream from Northeast Rigging access road off of Ferry Street) and BMB01A (downstream of the Renfrew Street bridge) were sampled by DEP (Smith et al. 1990).  Active sand and gravel operations were located in this subwatershed.  Low flow conditions, erosion and sedimentation, and turbidity were evident (clogged stormdrains and culverts) at various locations along the brook.  The RBP II analysis of the benthic community near Renfrew Street Bridge (station BMB01A) indicated moderate impacts (Smith et al. 1990).  

In May 1999 the Bare Meadow Brook Stream Team conducted a shoreline survey along the Bare Meadow Brook.  The team noted reduced flows in reaches of the brook resulting from crushed culverts and clogged storm drains, as well as beaver activity (downed trees, dams).  Isolated areas of trash and debris were also noted (Kish and Roy 1999).  High turbidity in Bare Meadow Brook was identified by the Bare Meadow Brook Stream Team behind the Delucca’s Fence Company (MRWC 2000). 
Too little current data are available to assess the designated uses of this segment of Bare Meadow Brook.  The Aquatic Life and Aesthetic uses are, however, identified with an “Alert Status” because of erosion/sedimentation and objectionable deposits of trash and debris in isolated areas.

Bare Meadow Brook (MA84A-18) Use Summary Table

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


* “alert status” issues identified 

RECOMMENDATIONS:  Bare Meadow Brook (Segment MA84A-18)

· Work with the Bare Meadow Brook Stream Team to implement their priority actions (Kish and Roy 1999).

· Implement BMPs to control sheet flow erosion from hillside along Old Ferry Road in Methuen and erosion from culvert behind Delucca Fence Company that contribute to high turbidity problems.

· Conduct a preliminary analysis to identify other potential sources of sediment inputs (e.g., sand and gravel operations) to Bare Meadow Brook.  Develop and implement best management practices to reduce impacts of stormwater runoff.

· Additional monitoring of this segment is necessary to determine if it should be retained or deleted from the 303(d) list.
Merrimack River (Segment MA84A-05)

Location: Confluence Creek Brook, Haverhill to confluence Indian River, West Newbury.
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Size:  2.6 square miles.  

Classification:  Class SB, Shellfish (R), CSO.

Land-use estimates (top three) for the Massachusetts portion of this subwatershed less the South Branch Souhegan River area (map inset, gray shaded area):

	Forest
	 40%

	Open Land
	 31%

	Wetlands
	  8%


This segment is on the 1998 303(d) list of impaired waters for pathogens and unionized ammonia (Table 3).

WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):
	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Haverhill Paperboard Corporation
	
	
	31312803
	Merrimack River
	2.23
	2.32*

	Bradford Country Club**
	
	
	31312804
	Well #4

Peabody Brook
	0.06
	0.13*

	Groveland Water Department*
	3116000
	9P231311601 (new source not increase in volume)
	31311601
	Well #4

GPW #3
	0.41reg***
	0.46***


* withdrawal did not exceed registration amount by more than 0.1 MGD (WMA threshold), **located along a tributary to this segment of the Merrimack River, *** indicates system-wide withdrawal; all sources are not necessarily within this segment.  
NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLES D1 and D2):

Haverhill Paperboard Corporation is permitted (MAG250961) to discharge (permit effective September 2000) 2.6 MGD (maximum daily) of non-contact cooling water to this segment of the Merrimack River.

Haverhill Water Pollution Control Facility (WPCF) is permitted (MA0101621) to discharge (permit issued April 1998) 18.1 MGD of treatment plant effluent via outfall # 001.  The permit limit for whole effluent toxicity is LC50 ( 100% using one test organism, Pimephales promelas.  Other permit limits (maximum daily) include TRC (0.70 mg/l) and fecal coliform bacteria (400 cfu/100mls).  None of the TRC measurements (TOXTD database) exceeded their permit limit (0.27 mg/L was the highest concentration).  Haverhill WPCF is also permitted to discharge via 15 CSOs (upstream to downstream) along this segment of the Merrimack River as indicated below.  

Outfall #025 Beach Street 

Outfall #031 Front Street

Outfall #024 Upper Siphon

Outfall #023 River Street

Outfall #022 Railroad Bridge

Outfall #032 Bradford Avenue

Outfall #033 South Prospect Street

Outfall #034 Middlesex Street

Outfall #035 South Main Street

Outfall #019 Main Street-North

Outfall #016 Fire Station

Outfall #036 Ferry Street

Outfall #013 Lower Siphon

Outfall #010 Boardman Street

Outfall #001 Bates Bridge

Haverhill CSO discharges to the Little River include:

Outfalls #021A Middle Siphon,

Outfall #021E Little River South, 

Outfall #021D Little River North, and 

Outfall #021C Essex Street.

Merrimac WWTF is permitted (MA0101150) to discharge (permit issued August 1997) 0.45 MGD of treated sanitary and industrial wastewater via outfall # 001 to this segment of the Merrimack River.  The permit limit for whole effluent toxicity is LC50 ( 50% using two test organisms, Mysidopsis bahia and Menidia beryllina.   Other permit limits (maximum daily) include TRC (1.0 mg/L April through October) and fecal coliform bacteria (400 cfu/100 mls).  The highest effluent TRC concentration (TOXTD database) was 0.08 mg/L.  
Other:

Haverhill Municipal Landfill (EPA undated):

“The Haverhill Municipal Landfill is located adjacent to the Merrimack River in the City of Haverhill, Essex County, Massachusetts. The landfill consists of three tracts of land covering a total of about 73 acres. Prior to June 1981, two of the three tracts were reportedly used for disposal of municipal and commercial refuse, while the other reportedly received liquid wastes and sludges. In August 1981, the city contracted for a ground water study, evaluation of the landfill's impact on the local environment, and development of closure and monitoring plans. The results of that study indicate that ground water in the vicinity of the landfill is contaminated with volatile organic chemicals such as: benzene, toluene, and xylenes. 

Two municipal wells, which had supplied drinking water to approximately 6,000 people until they were closed in 1979 due to volatile organic contamination, lie within 1 mile of the site. These wells are being investigated as part of work at the Groveland Wells Site, which was placed on the National Priority List (NPL) in September 1983. 

Status (June 10, 1986): EPA is reviewing existing analytical and hydrogeologic information. The next step is a remedial investigation/feasibility study to determine the type and extent of contamination at the site and identify alternatives for remedial action.”
Use Assessment:
Aquatic Life

Habitat and streamflow

There is a 900-foot section of eroding riverbank along the Merrimack River in Haverhill.  The erosion has threatened Riverside Avenue and a main lateral sewer pipe.  An environmental impact report will be required for this project because it involves endangered species (bald eagle) habitat (Barber 2001b).    

Toxicity

Ambient

Haverhill WWTP collects Merrimack River water (upstream of their discharge at the Route 125 bridge in Haverhill) for use as dilution water in their whole effluent toxicity tests.  Between February 1998 and March 2001, survival of P. promelas exposed (48-hour) to the river water was good (> 98%).  

Merrimac WWTF collects Merrimack River water (upstream of their discharge at the mouth of Cobbler Brook) for use as dilution water in their whole effluent toxicity tests.   Between April 1999 and April 2001 survival of M. bahia and M. beryllina exposed (48-hour) to the river water was good (> 88%).  

Effluent

Haverhill WWTP conducted 13 acute toxicity tests on their effluent using P. promelas between February 1998 and March 2001 on their treated effluent (Outfall #001) discharge.   Whole effluent LC50’s were all >100% effluent with the exception of the March 2001 test event (LC50 = 9.8%effluent).  

Merrimac WWTF conducted six acute toxicity tests on their effluent using M. bahia and M. beryllina between April 1999 and April 2001 on their treated effluent (Outfall #001) discharge.   Whole effluent LC50’s were all >50% effluent ranging from 66 to 100% effluent.  The M. beryllina were the more sensitive test organism. 

Chemistry – water

Haverhill WWTP collects Merrimack River water (upstream of their discharge at the Route 125 bridge in Haverhill) for use as dilution water in their whole effluent toxicity tests.  Between February 1998 and March 2001, a total of 13 reports were submitted.  Merrimac WWTF collects Merrimack River water (upstream of their discharge at the mouth of Cobbler Brook) for use as dilution water in their whole effluent toxicity tests.   Between April 1999 and April 2001 a total of six reports were submitted.  Data from these reports are summarized below.

pH 

Haverhill WWTP data (TOXTD) ranged from 6.2 to 7.3 SU.  While two of 13 measurements were less than 6.5 SU, none reported since March 1999 have been less than 6.5 SU.  Merrimac WWTF data (TOXTD) ranged from 6.8 to 7.2 SU

Suspended Solids  

The maximum measurement from the Haverhill and Merrimac facilities (TOXTD) was 7.2 mg/L.

Ammonia-Nitrogen

The maximum measurement from the Haverhill and Merrimac facilities (TOXTD) was 0.78 mg/L.
Total Residual Chlorine

Haverhill WWTP data (TOXTD) ranged from BDL to 0.09 mg/L with two measurements that exceeded 0.05 mg/L.  One measurement reported in the Merrimac WWTF data (TOXTD) exceeded 0.05 mg/L (0.06 mg/L).

Chemistry – tissue (whole fish)

Six species of fish collected (summer/fall 1998) by the USFWS from two reaches along this segment of the Merrimack River (Reach #2 located in the vicinity of Riverside, Haverhill/Groveland and Reach #1A located in the vicinity of Rocks Village, Haverhill/ Merrimac/Newbury) were submitted to the EPA Lexington Laboratory for analysis (McDonald 1999). Two whole fish composite samples of catfish (a three-fish and a four-fish) and an individual smallmouth bass were collected from Reach #2.  An individual striped bass and an individual bluegill, two four-fish composite samples of herring and a two-fish composite sample of white sucker from Reach #1A were collected.  All of these whole fish samples were analyzed for total mercury, lead and cadmium, organochlorine pesticides and total PCB (McDonald 1999).  Cadmium and lead concentrations were below detection in all samples analyzed.  The mercury concentrations in the whole fish samples ranged between 0.064 to 0.34 mg/Kg wet weight.  The concentrations of organochlorine pesticides were all below the NAS/NAE guidelines for the protection of fish-eating wildlife.  The concentrations of total PCB in the whole fish samples analyzed (data ranged from 0.72 to 6.8 mg/Kg wet weight), however, exceeded the NAS/NAE guidelines of 0.5 mg/Kg wet weight.  

Due to the elevated concentration of PCB in whole fish collected from this segment of the Merrimack River (1.4 to 14 times the NAS/NAE guideline for the protection of fish-eating wildlife), the Aquatic Life Use is assessed as partial support.  The effect(s), if any, of the multiple discharges (NPDES permittees, power plants, and CSOs) within this segment, or upstream, on aquatic life are currently unknown.  With one exception (March 2001 Havehill WWTP whole effluent test), the limited ambient and whole effluent toxicity testing data indicated good water quality conditions.  The 900-foot section of eroding riverbank along the Merrimack River in Haverhill threatening Riverside Avenue and a main lateral sewer pipe is considered a major threat to the Aquatic Life Use.  

Shellfishing

This reach of the Merrimack River is not delineated on DMF’s October 2000 list of Shellfish Growing Areas, see Appendix E (DFWELE 2000).  Therefore, the Shellfishing Use is not assessed for this segment.

Primary and Secondary Contact recreation

Fecal coliform bacteria samples were collected from three stations in this segment of the Merrimack River by DEP as part of the Microbial Indicator Study of the Merrimack River; near LePage Dock in Haverhill (downstream GLSD/upstream Haverhill CSOs), near downtown Haverhill (Fire Station downstream CSO/upstream POTW) and near Groveland below Bates Bridge (below Haverhill POTW) (Appendix G).   Of the 12 samples collected at these three stations between August 1999 and April 2001, two counts exceeded exceeded 400 cfu/100 mls (Appendix G).  The highest count (4300 cfu/100mLs) was representative of wet weather conditions in the Merrimack River downstream of Haverhill CSOs (Fire Station location) while the second highest count (680 cfu/100mLs), collected near LePage Dock, was representative of dry weather conditions (Appendix G, Table G1). 

While Haverhill is implementing CSO pollution abatement strategies, the September 2000 Draft Haverhill Long-Term CSO Control Plan indicates that the Haverhill CSO outfalls presently activate up to 41 times per year for a total annual CSO volume of 69 million gallons during a year with typical precipitation (CDM 2000).   Approximately 80% of the total CSO volume is discharged at the locations of the three siphon structures, CSOs 024, 021A, and 013.

It is best professional judgement that the bacteria data do not provide enough spatial/temporal coverage to capture the effect(s) of the multiple Haverhill CSO discharges that frequently occur within this segment of the Merrimack River.  Although the status of the Recreational Uses is not assessed, these uses are identified with an “Alert Status”.  Sources of bacteria include the CSO discharges in Haverhill and the upstream communities as well as urban runoff.  It should be noted, however, that the Haverhill WWTP is implementing CSO pollution abatement strategies.
Aesthetics

The Merrimack River Watershed Council reports that this segment of the Merrimack River is generally aesthetically pleasing (Goodno 2001).  

The Aesthetics Use is assessed as support.  The 900-foot section of eroding riverbank along the Merrimack River in Haverhill threatening Riverside Avenue and a main lateral sewer pipe is considered a major threat to the Aesthetics Use and therefore it is identified with an “Alert Status”.  

Merrimack River (MA84A-05) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
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	PARTIAL SUPPORT
	PCB
	
	Unknown
	

	Fish  Consumption
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	NOT ASSESSED
	
	
	
	

	Shellfishing
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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, details in this segment’s USE ASSESSMENT section 

RECOMMENDATIONS:  Merrimack River (segment MA84A-05)  

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

· Conduct biological monitoring (e.g., benthic macroinvertebrates, fish population) to evaluate the effect(s), if any, of the multiple upstream discharges (NPDES permittees) and the Haverhill WWTP discharge on aquatic life in this segment of the Merrimack River.

· If the Haverhill WWTP continues to have problems meeting their whole effluent toxicity testing limit, require a TIE/TRE. 

· The whole effluent toxicity testing requirements for the Merrimac WWTF could be reduced to the more sensitive test organism (M. beryllina).  Continue to carefully review the results of the facilities whole effluent toxicity tests (the effluent has exhibited some acute toxicity, however, the facility has been in compliance with their WET permit limit).  

· Conduct environmental impact assessment and develop project to stabilize the 900 feet of eroded river-bank along Riverside Avenue.

· Evaluate the Draft and Final Long-Term CSO Control Plan for Haverhill and when approved, require Haverhill to implement CSO controls expeditiously to address these known sources of pollution.

· Collect water quality data, including bacteria data, to evaluate the effectiveness of Haverhills and other upstream CSO abatement projects.

· Continue to review water quality data (including any data from the ACOE project) to identify hotspots and integrate CSO and stormwater management activities to maximize water quality benefits.

· As part of the WMA 5-year review, DEP should continue to carefully monitor Haverhill Paperboard Corporation and Bradford Country Club’s compliance with their WMA registrations and Groveland Water Department’s compliance with their WMA registration and/or permit limit.

Little River (Segment MA84A-09)

Location: State line Plaistow, NH/Haverhill, MA to confluence with Merrimack River, Haverhill. 
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Size: 4.3 miles.  

Classification:  Class B, Warm Water Fishery.

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

	Forest 
	 36%

	Residential
	 35%

	Open Land
	  9%


This segment is on the 1998 303(d) list of impaired waters, needing confirmation, for pathogens (Table 3).  The Little River Watershed Explorers conducted water quality sampling (temperature, fecal coliform, E. coli, dissolved oxygen, and turbidity) in the Little River watershed between July 1999 and September 2000) however no quality assurance information was available and, therefore, it could not be used for the use assessments. 

WMA WATER WITHDRAWAL SUMMARY:
Based on the available information there are no WMA registered or permitted withdrawals in this subwatershed.

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLE D1):

Haverhill WPCF is permitted (MA0101621) to discharge (permit issued April 1998) via four CSOs to the Little River as described below:

Outfalls #021A Middle Siphon,

Outfall #021E Little River South, 

Outfall #021D Little River North, and 

Outfall #021C Essex Street.

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

Use Assessment: 
Aquatic Life

Habitat and streamflow

The lower 0.4 mile reach of the Little River (just upstream of the railroad crossing between Essex and Winter Streets and the confluence with the Merrimack River), is culverted underground.  This channel alteration adversely impacts habitat quality.

Because of the lack of habitat in the lower 0.4-mile reach of the Little River (the stream is culverted and underground), the Aquatic Life Use is assessed as non-support.  The upper 3.9 mile-reach of this segment is not assessed for this use.

Primary and Secondary Contact Recreation and Aesthetics

While Haverhill is implementing CSO pollution abatement strategies, the September 2000 Draft Haverhill Long-Term CSO Control Plan indicates that the Haverhill CSO outfalls presently activate up to 41 times per year for a total annual CSO volume of 69 million gallons during a year with typical precipitation (CDM 2000).   Approximately 80% of the total CSO volume is discharged at the locations of the three siphon structures, including CSO 021A, to the Little River.  Haverhill’s four CSO structures discharge into the culverted portion of the Little River.

Because of frequent CSO discharge(s) to the lower 0.4-mile reach of the Little River it is best professional judgement that the Recreational and Aesthetic uses are non-supported.  The upper 3.9-mile reach is not assessed for these uses.
Little River (MA84A-09) Use Summary Table

	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image102.png]



	NOT ASSESSED upper 3.9 miles

NON SUPPORT lower 0.4 miles
	Habitat alteration
	
	Channelization and habitat modification
	

	Fish  Consumption
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	NOT ASSESSED
	
	
	
	

	Primary  Contact
	[image: image104.png]



	NOT ASSESSED upper 3.9 miles

NON SUPPORT lower 0.4 miles
	pathogens
	
	CSO
	

	Secondary  Contact
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	NOT ASSESSED upper 3.9 miles

NON SUPPORT lower 0.4 miles
	pathogens
	
	CSO
	

	Aesthetics
	
[image: image106.wmf]
	NOT ASSESSED upper 3.9 miles

NON SUPPORT lower 0.4 miles
	
	Objectionable odor and turbidity
	CSO
	


RECOMMENDATIONS:  Little River (Segment MA84A-09)

· Evaluate the Draft and Final Long-Term CSO Control Plan for Haverhill, and, when approved, require Haverhill to implement CSO controls expeditiously to address these known sources of pollution.

· Collect water quality data, including bacteria data, to evaluate the effectiveness of CSO abatement projects.

· Continue to review water quality data (including any data from the ACOE) to identify hotspots and integrate CSO and stormwater management activities to maximize water quality benefits.

· Work with the Little River Watershed Explorers to develop a QAPP for their sampling plan.

· Additional monitoring of this segment is necessary to determine if it should be retained or deleted from the 303(d) list.
Johnson Creek (Segment MA84A-15)
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Location: Headwaters to confluence with Merrimack River, Groveland.

Size:  3.1 miles.  

Classification:  Class B.

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

	Forest 
	 89%

	Residential
	 5%

	Open Land
	 3%


This segment is on the 1998 303(d) list of impaired waters, needing confirmation, for siltation (Table 3).  

WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):
	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014  Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Groveland Water Department
	3116000
	9P231311601

(new source not increase in volume)
	31311601
	01G
	0.41*
	0.46**


* indicates system-wide withdrawal; all sources are not necessarily within this segment, ** withdrawal did not exceed registration amount by more than 0.1 MGD (WMA threshold)

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLE D2):

The town of Groveland, Mill Pond Ground Water Intercept System is permitted (MA0102661) to discharge (permit issued April 1983) 0.5 MGD of treated groundwater (air stripper to remove trichloroethylene – TCE) via outfall # 001 and 0.35 MGD of treated groundwater via outfall #002 to Johnson Creek and Brindle Brook.  The permit contained limits for tricholorethylene (100 (g/l maximum daily) and tetracholorethylene (75 (g/l maximum daily).  The permit on file was for test well site water that was to expire 365 days from commencement of discharge.  A permanent treatment system has been constructed at the site and because the discharge is covered under the Superfund Program, the NPDES permit will be terminated.  However, water quality sampling will continue to be required.
It should also be noted that both Groveland and Haverhill are Phase II Stormwater communities. These communities must apply for permit coverage for their municipal drainage systems and are required to develop, implement and enforce their storm water management programs by March 2003 (Domizio 2001).

Use Assessment SUMMARY:

The most recent benthic macroinvertebrate survey in Johnson Creek was conducted in July 1990.  Two stations, JC03 (downstream from Center Street bridge) and JC02 (downstream from the Groveland Well Superfund site discharge) were sampled by DEP (Smith et al. 1990).  The benthic macroinvertebrate communities were found to be non-impaired (RBP II analysis.  Deposition (sand bar formation) was noted at the upstream sampling location.

Too few current data are available to assess the designated uses of Johnson Creek. 

Johnson Creek (MA84A-15) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed


RECOMMENDATIONS:  Johnson Creek (segment MA84A-15)

· As part of the WMA 5-year review, DEP should continue to carefully monitor Groveland Water Department’s compliance with their WMA registered and permitted limit(s).  

· A habitat quality evaluation of Johnson Creek should be conducted and particular attention should be made to document areas of erosion and sedimentation.  Develop and implement BMPs to control storm water runoff.

· Additional monitoring of this segment is necessary to determine if it should be retained or deleted from the 303(d) list.
Cobbler Brook (Segment MA84A-22)
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Location: Headwaters, Merrimack to confluence with Merrimack River, Merrimac.

Size:  4.5 miles.  

Classification:  Class B, Cold Water Fishery.

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

	Forest 
	 53%

	Residential
	 28%

	Agriculture
	 8%


This segment is on the 1998 303(d) list of impaired waters, needing confirmation, for unknown toxicity (Table 3).

The Merrimack River Volunteer Environmental Monitoring Network (VEMN) conducted monitoring of fecal coliform bacteria, turbidity, dissolved oxygen, and temperature at multiple stations along Cobbler Brook in August and September 1999 and June through November 2000 (MRWC 2000).  
WMA WATER WITHDRAWAL AND NPDES WASTEWATER DISCHARGE SUMMARY: 

Based on the available information there are no regulated water withdrawals or surface wastewater discharges in this subwatershed.  According to EPA, Coastal Metal Finishing, Inc. of Merrimack (MA0021628) no longer discharges to Cobbler Brook because they tied into the Merrimac WWTF.  

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

Use Assessment: 
Aquatic Life

Biology  

In July 1999 DWM conducted an RBP III benthic macroinvertebrate survey (station CB01) in Cobbler Brook upstream from Mill Street in Merrimac.  The benthic macroinvertebrate data were found to be 58% comparable to the Fish Brook regional reference station (station FB00) in the Ipswich River Basin.  Based on the RBP III analysis, the benthic community was slightly impacted (Appendix C).

Habitat and Flow

Although Cobbler Brook received the highest habitat assessment score during the 1999 Merrimack River watershed survey, shallow water (channel only about half-full) limited available fish habitat.  A steep eroding section of the stream bank was also present.  Yard waste deposits (grass clippings, trash) likely originated from the adjacent residence (Appendix C).   

Based on the benthic macroinvertebrate community analysis the Aquatic Life Use of Cobbler Brook is assessed as partial support.  Although the cause of impairment is unknown, it is suspected that water quality degradation may result from organic enrichment—and probably to a lesser degree habitat constraints related to riparian disturbances and seasonal low-flow conditions.   Impoundment effects, localized nonpoint source pollution, and unknown anthropogenic perturbations originating upstream (possibly in the vicinity of downtown Merrimac) may also pose a threat to biological potential in this portion of Cobbler Brook (Appendix C).  

Aesthetics

A shoreline survey of Cobbler Brook was carried out by the MRWC and the Cobbler Brook Stream Team volunteers in May 1999.  The team noted objectionable deposits of trash and debris along the majority of Cobbler Brook (Carley 1999).  These conditions were also noted by DWM at their benthic macroinvertebrate sampling station (Appendix C).   

Because of the objectionable deposits of trash and debris along the majority of Cobbler Brook, the Aesthetics Use is assessed as non-support.

Cobbler Brook (MA84A-22) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
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	PARTIAL SUPPORT
	unknown
	Organic enrichment, habitat and flow alteration 

	unknown
	Urban runoff, hydromodification (impoundment, streambank modification



	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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	NON SUPPORT
	Objectionable deposits
	
	Dumping 
	


RECOMMENDATIONS:  Cobbler Brook (segment MA84A-22)

· Work with the Cobbler Brook Stream Team to implement their priority actions (Carley 1999).

· As provided in Appendix C of this report:

· Outreach efforts are recommended to educate nearby residents on how improper yard waste disposal can impact aquatic life “in their own back yard,” as well as the importance of maintaining a riparian buffer zone. 

· Local clean-up efforts to remove instream trash and debris should be encouraged.

· While toxic effects—possibly attributable to the Coastal Metal Finishing discharge—are no longer evident here, as was the case during the 1990 biosurvey, depleted oxygen levels may contribute to the reduction of pollution-sensitive EPT taxa observed during the 1999 survey. Biomonitoring is recommended here during the next DEP Merrimack River watershed survey in 2004. Fish population sampling, which has not historically been performed by DEP in this subwatershed, should accompany the macroinvertebrate sampling effort. In addition, monitoring physico-chemical parameters—especially dissolved oxygen and pH—may aid in the interpretation of future biomonitoring data collected here.

· Additional monitoring of this segment is necessary to determine if it should be retained or deleted from the 303(d) list.
Powwow River (Segment MA84A-24)
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Location: Outlet Tuxbury Pond, Amesbury to inlet Lake Gardner, Amesbury

Size:  3.4 miles.  

Classification:  Class A. 

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

	Forest 
	41%

	Agricultural
	17%

	Residential
	16%


This segment (formerly part of segment MA84A-07) is on the 1998 303(d) list of impaired waters, needing confirmation, for pathogens, suspended solids, noxious aquatic plants and turbidity (Table 3).
WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):
	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Amesbury Water Treatment Facility
	3007000
	
	31300701
	01G

02G

01S
	1.23
	1.75*


* withdrawal exceed registration amount by more than 0.1 MGD (WMA threshold).

The Amesbury Water Treatment Facility has applied for a WMA permit, which is currently under review by DEP (Casella 2001).

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLE D1):

Amesbury Water Treatment Plant (MA0102822) discharges via outfall serial #001 and 002 to this segment of the Powwow River.  A notice of non-compliance for total suspended solids and settleable solids has been issued for chronic violations over the last several months and sporadically over the last several years.  Operational deficiencies will be corrected during calender years 2001 and 2002 (Casella 2001).
It should be noted, however, that Amesbury is a Phase II Stormwater community. Amesbury must apply for permit coverage for their municipal drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

Use Assessment SUmmary:
The Powwow River Watershed Association conducted water quality sampling (temperature, conductivity, pH, dissolved oxygen, and turbidity) in the Powwow River watershed between November 1999 and September 2000.  No quality assured data, however, has been collected and therefore all uses are currently not assessed.  The Aesthetics Use however is identified with an “Alert Status” because of the operational problems at the Amesbury WTP. 

Powwow River (MA84A-24) Use Summary Table

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




* The DEP Drinking Water Program maintains current drinking water supply data,

** “Alert Status” issues identified
RECOMMENDATIONS:  Powwow River (segment MA84A-24)

· As part of the WMA 5-year review, DEP should continue to follow up on Amesbury Water Treatment Facility’s WMA exceedances.  

· Monitor the effectiveness of the operational improvements at the Amesbury Water Treatment Plant (MA0102822). Develop and reissue their NPDES permit.
· When available review DEP’s Powwow River Source Water Protection Project findings and implement recommendations (Appendix F).
· Work with the Powwow River Watershed Association to develop a QAPP for their sampling plan.

· Additional monitoring of this segment is necessary to determine if it should be retained or deleted from the 303(d) list.
Powwow River (Segment MA84A-25)
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Location: Outlet Lake Gardner, Amesbury to tidal portion (just downstream of Main Street), Amesbury

Size:  0.59 miles.  

Classification:  Class B, Warm Water Fishery.

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

	Forest 
	39%

	Residential
	19%

	Agriculture
	17%


This segment (formerly part of segment MA84A-07) is on the 1998 303(d) list of impaired waters, needing confirmation, for pathogens, suspended solids, noxious aquatic plants and turbidity (Table 3).

WMA WATER WITHDRAWAL AND NPDES WASTEWATER DISCHARGE SUMMARY: 

Based on the available information there are no regulated water withdrawals or surface wastewater discharges in this subwatershed.  It should be noted, however, that Amesbury is a Phase II Stormwater community. Amesbury must apply for permit coverage for their municipal drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

Use Assessment SUmmary:
No quality assured data has been collected and, therefore, all uses are currently not assessed.   

Powwow River (MA84A-25) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed


RECOMMENDATIONS:  Powwow River (segment MA84A-25)

· Conduct field reconnaissance to identify any areas that may be of concern to this segment of the Powwow River.  Develop a sampling plan for collecting quality assured data as deemed necessary.

· Additional monitoring of this segment is necessary to determine if it should be retained or deleted from the 303(d) list.
Back River (Segment MA84A-16)
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Location: New Hampshire state line to confluence with Powwow River, Amesbury.

Size:  miles.  

Classification:  Class B.

Land-use estimates (top three) for the subwatershed aarea in Massachusetts (map inset, gray shaded area):

	Forest 
	 39%

	Residential
	 29%

	Agriculture
	 21%


This segment is on the 1998 303(d) list of impaired waters, needing confirmation, for siltation, pathogens and turbidity (Table 3).

The Town of Amesbury ceased stockpiling snow (at the banks of the PowWow) and salt laden sediment at the DPW yard area in March 2001.  DEP authorized a new, secured site away from any surface water locations (Casella 2001).

WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):
	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Salisbury Water Supply Company
	3259000
	
	31325901
	06G
	0.25
	0.88*


* withdrawal exceeded registration amount by more than 0.1 MGD (WMA threshold)

NPDES WASTEWATER DISCHARGE SUMMARY:

Based on the available information, there are no regulated surface wastewater discharges to the Back River.  

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

Use Assessment SUMMARY:
The most recent benthic macroinvertebrate survey in the Back River was conducted in August 1990.  Two stations, ABR03 (upstream of Fern Avenue Bridge) and ABR01 (upstream of the R street bridge) were sampled by DEP (Smith et al. 1990).  Severe sedimentation was documented at the upstream station.  The benthos were found to be non/moderately impaired (RBP II analysis).  The benthic community at ABR01 was moderately impaired (RBP II analysis).  At the time of sampling there was evidence of urban runoff and erosion problems.  The Powwow River Watershed Association conducted water quality sampling (temperature, conductivity, pH, dissolved oxygen, and turbidity) in the Back River watershed between November 1999 and September 2000.  No quality assured data, however, has been collected and, therefore, all uses are currently not assessed.   

Back River (MA84A-16) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed


RECOMMENDATIONS:  Back River (segment MA84A-16)

· The Salisbury Water Supply Company appears to be out of compliance with their WMA registration.  As part of the WMA 5-year review, DEP should continue to follow-up on their WMA exceedance of registration threshold and take appropriate action as deemed necessary.   

· A habitat quality evaluation of the Back River should be conducted and particular attention should be made to document areas of erosion and sedimentation.  Develop and implement BMPs to control storm water runoff.

· Work with the Powwow River Watershed Association to develop a QAPP for their sampling plan.

· Additional monitoring of this segment is necessary to determine if it should be retained or deleted from the 303(d) list.
Powwow River (Segment MA84A-08)
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Location: Tidal portion, Amesbury to confluence with Merrimack River, Amesbury.

Size: 0.05 square miles.  

Classification:  Class SB, Shellfishing Restricted.

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

	Forest 
	 37%

	Residential
	 25%

	Agriculture
	 16%


An evaluation of land-use within the Powwow River Watershed was recently completed by the Merrimack River Watershed Council (Monnelly and Strauss 2001b).  It should also be noted that a Powwow River Impervious Surfaces Pilot Project is scheduled to begin in the Fall 2001 to help communities implement BMPs to minimize and mitigate current and future impacts of impervious surfaces (Monnelly and Strauss 2001b).  

This segment is on the 1998 303(d) list of impaired waters for pathogens (Table 3).

WMA WATER WITHDRAWAL AND NPDES WASTEWATER DISCHARGE SUMMARY: 

Based on the available information there are no regulated water withdrawals or surface wastewater discharges in this subwatershed.  It should be noted, however, that Amesbury is a Phase II Stormwater community.  Amesbury must apply for permit coverage for their municipal drainage system and is required to develop, implement and enforce their storm water management program by March 2003 (Domizio 2001).

Use Assessment SUmmary:
No quality assured data has been collected and, therefore, all uses are currently not assessed.   This reach of the Powwow River is not delineated on DMF’s October 2000 list of Shellfish Growing Areas, see Appendix E (DFWELE 2000).  Therefore, the Shellfishing Use is not assessed for this segment.

Powwow River (MA84A-08) Use Summary Table

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


RECOMMENDATIONS:  Powwow River (segment MA84A-08)

· Review the MRWC Powow River Watershed Assessment and support their efforts to protect the Powwow River Watershed (Monnelly and Strauss 2001b).

Merrimack River (Segment MA84A-06)
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Location: Confluence Indian River, West Newbury to mouth at Atlantic Ocean, Newburyport/Salisbury.

Size:  4.37 square miles.  

Classification:  Class SB.

Land-use estimates are not available for this subwatershed area.  This segment is on the 1998 303(d) list of impaired waters for pathogens (Table 3).

WMA WATER WITHDRAWAL SUMMARY (APPENDIX D, TABLE D3):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Newburyport Water Department
	3206000
	9P31320601
	31320601
	Indian Hill Reservoir

Artichoke Reservoir

Well #1

Bartlett Spring Pond

Well #2
	2.2reg

0.29per

2.49total
	2.2

	West Newbury Water Department
	3324000
	9P231332401
	
	Wellfield #1 324-01G
	0.16
	0.1


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

Amesbury WWTP is permitted (MA0101745) to discharge (permit issued January 1998) 1.9 MGD of treated sanitary and industrial wastewater via outfall #001 to this segment of the Merrimack River.  The permit limit for whole effluent toxicity is LC50 ( 50% using two test organisms, Mysidipsis bahia and Menidia beryllina.   The facility’s permit limit for TRC (maximum daily) is 1.0 mg/l.  The highest effluent TRC concentration (TOXTD database) was 0.33 mg/L.  The town of Amesbury is under a consent order to upgrade the WWTF (Casella 2001).

Salisbury Sewer Commission is permitted (MA0102873) to discharge (permit issued October 1997) 1.3 MGD of treated effluent via outfall #001 to a tidal creek tributary of this segment of the Merrimack River.  The permit limit for whole effluent toxicity is LC50 ( 100% using two test organisms, Mysidipsis bahia and Menidia beryllina.
Ferraz Shawmut Inc. (formerly Gould Electronics), Newburyport is permitted (MA0000281) to discharge (September 1997) 0.06 MGD (maximum daily) of treated process wastewater and non-contact cooling water via outfall #001 to this segment of the Merrimack River.  The permit limit for whole effluent toxicity is LC50 ( 50% using two test organisms, Mysidipsis bahia and Menidia beryllina.   
Newburyport WPCF is permitted (MA0101427) to discharge (permit issued September 1998) 3.4 MGD (average monthly) of treated effluent via outfall #001 to a tidal creek tributary to this segment of the Merrimack River.  The permit limit for whole effluent toxicity is LC50 ( 100% using two test organisms, Mysidipsis bahia and Menidia beryllina.   The facility’s permit limit for TRC (maximum daily) is 0.3 mg/L. The highest effluent TRC concentration (TOXTD database) was 0.19 mg/L. The facility is undergoing approved process modifications to remove excess inflow/infiltration (I/I) and to provide water and sewer to the residents of Plum Island, which will provide beneficial water quality improvements over the next several years.

Newburyport WTP is permitted (MAG640018) to discharge (permit effective August 2001) 0.171 MGD of water treatment plant effluent to this segment of the Merrimack River.  

other:

Marine Pumpout Station at Cashman Park Boat Ramp, Newburyport.  Facility operates for three seasons 24/hours a day.

Marine Pumpout Station at City Dock at Joppa Flats Park, Newburyport.  

Use Assessment: 
Aquatic Life

Toxicity

Ambient

Amesbury WWTP collects Merrimack River water (upstream of their discharge pipe in Amesbury) for use as dilution water in their whole effluent toxicity tests.  Between April 1996 and August 1997, survival of M. bahia and M. beryllina exposed (48 -hour) to the river water was good (> 90%).   

Salisbury WWTP collects Merrimack River water (off of Deer Island in Amesbury) for use as dilution water in their whole effluent toxicity tests.  Between December 1997 and February 2001, survival of M. bahia and M. beryllina exposed (48 -hour) to the river water was good (> 75%).   

Ferraz Shawmut Inc. (formerly Gould Electronics), Newburyport also collects Merrimack River water (approximately 200 yards from their discharge pipe in Newburyport) for use as dilution water in their whole effluent toxicity tests.  Between May 1996 and November 2000, survival of M. bahia and M. beryllina exposed (48 -hour) to the river water was good (> 90%).   

Newburyport WWTP collects Merrimack River water (upstream of their discharge Near Hiltons Fishing Dock in Newburyport) for use as dilution water in their whole effluent toxicity tests.  Between March 1996 and March 2001, survival of M. bahia and M. beryllina exposed (48 -hour) to the river water was good (> 75%).

Effluent

Amesbury WWTP conducted 3 acute toxicity tests on their effluent using both M. bahia and M. beryllina between December 1997 and February 2001 on their treated effluent (Outfall #001) discharge.   Whole effluent LC50’s were all >75% effluent.  

Salisbury WWTP conducted 18 acute toxicity tests on their effluent using both M. bahia and M. beryllina between April 1996 and August 1997on their treated effluent (Outfall #001) discharge.   Whole effluent LC50’s were all >100% effluent.    

Ferraz Shawmut Inc. (formerly Gould Electronics), Newburyport conducted 10 acute toxicity tests on their effluent using both M. bahia and M. beryllina between May 1996 and November 2000 on their treated effluent (Outfall #001) discharge.   The facility’s LC50’s ranged from 21.4 to >100% effluent, and four of the ten tests did not meet the permit limit.  M. bahia was consistently the more sensitive test organism.

Newburyport WWTP conducted 18 acute toxicity tests on their effluent using both M. bahia and M. beryllina between March 1996 and March 2001on their treated effluent (Outfall #001) discharge.   Whole effluent LC50’s ranged between 51.2 and >100% effluent.  While four test results did not meet the facility’s permit limit (i.e., ranging between 51.2 and 87.1% effluent), it should also be noted that none of the tests conducted since December 1997 have violated the LC50 permit limit.

Chemistry – water

Amesbury WWTP collects Merrimack River water (upstream of their discharge pipe in Amesbury) for use as dilution water in their whole effluent toxicity tests.  Between December 1997 and February 2001 a total of three reports were submitted.  

Salisbury WWTP collects Merrimack River water (off of Deer Island in Amesbury) for use as dilution water in their whole effluent toxicity tests.  Between April 1996 and August 1997 a total of 18 reports were submitted.  

Ferraz Shawmut Inc. (formerly Gould Electronics), Newburyport also collects Merrimack River water (approximately 200 yards from their discharge pipe in Newburyport) for use as dilution water in their whole effluent toxicity tests.  Between May 1996 and November 2000 a total of 10 reports were submitted.  

Newburyport WWTP collects Merrimack River water (upstream of their discharge Near Hiltons Fishing Dock in Newburyport) for use as dilution water in their whole effluent toxicity tests.  Between March 1996 and March 2001 a total of 18 reports were submitted.  

Collectively, data from these 49 reports (information maintained in the TOXTD database) are summarized below. 

pH 

pH ranged from 5.8 to 8.7 SU.  Five of the 49 measurements (10%) were < 6.5 and one measurement was >8.5 SU.

Suspended Solids  

Suspended solids concentrations did not exceed 32 mg/L (only one measurement exceeded 25 mg/L). 

Ammonia-Nitrogen

With one exception, measurements of ammonia-nitrogen did not exceed 0.58 mg/L (the highest measurement was 2.4 mg/L).  
Total Residual Chlorine

All TRC measurements were below the minimum quantification level of 0.05 mg/L.

Chemistry – tissue (whole fish)

Five species of fish were collected (summer/fall 1998) by the USFWS from the lower end of this segment of the Merrimack River (Reach #1 located in the vicinity of Carr and Ram islands, Salisbury/Newburyport).  These samples, an individual white perch, an individual striped bass, a two-fish composite of white sucker, a four-fish composite of white catfish and a five-fish composite of white catfish, were submitted to the EPA Lexington Laboratory for analysis (McDonald 1999). These whole fish composite samples were analyzed for total mercury, lead and cadmium, organochlorine pesticides and total PCB (McDonald 1999).  Cadmium and lead concentrations were below detection in all samples analyzed.  The mercury concentrations in the whole fish samples ranged between 0.09 to 0.25 mg/Kg wet weight.  The concentrations of organochlorine pesticides were all below the NAS/NAE guidelines for the protection of fish-eating wildlife.  The concentrations of total PCB in the whole fish samples analyzed (data ranged from 2.01 to 2.88 mg/Kg wet weight), however, exceeded the NAS/NAE guidelines of 0.5 mg/Kg wet weight. 

Due to the elevated concentration of PCB in whole fish collected from this segment of the Merrimack River (4 to 6 times the NAS/NAE guideline for the protection of fish-eating wildlife), the Aquatic Life Use is assessed as partial support.  The effect(s), if any, of the multiple discharges (NPDES permittees) within this segment on aquatic life are currently unknown.  With the exception of acute toxicity in the Ferraz Shawmut Inc. effluent, the limited ambient and whole effluent toxicity testing data indicated good water quality conditions.  

SHELLFISHING

The DMF shellfish growing area (N2.0) contained within this segment of the Merrimack River (east of Route 95) is prohibited according to the Shellfish Classification and Management Program, see Appendix E (DFWELE 2000).  There are no DMF designated shellfish growing areas upstream (west) of the Route 95 bridge, Salisbury/Newburyport.

Based on the DMF shellfishing status information, the upper 0.862 square miles of this segment (upstream of Route 95) is currently not assessed for the Shellfishing Use.  The Shellfishing Use is assessed as non-support for 3.508 square miles (east of Route 95).  

Primary and Secondary Contact recreation

Fecal coliform data for 11 classification sampling stations for this segment of the Merrimack River reported by DMF between February 1996 and July 2000 DMF ranged between 2.9 to >2400 cfu/100 mLs with a total of 717 samples collected (438 samples were collected during the primary contact recreational season) (Kennedy 2001).    Only 16 samples (4%) exceeded 400 cfu/100 ml during the primary contact recreational season while only six samples (1%) exceeded 2000 cfu/100 ml during the secondary contact recreational season. The geometric mean at any individual sampling station did not exceed 68 cfu/100 mLs.  The data set represents both wet and dry weather sampling conditions.

It should also be noted that four tributaries along the northern shore of the Merrimack River Estuary were also sampled by DMF (Morrill, Middle, Shad and Black Rock creeks).  The highest fecal coliform counts were in Black Rock Creek (maximum > 2,400 cfu/100 mLs) following heavy rain events although only one sample out of 72 exceeded 2,000 cfu/100 mLs.  The geometric mean at this site was 59 cfu/100 mLs.

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

Aesthetics

The MRWC reports that this segment of the Merrimack River is generally aesthetically pleasing (Goodno 2001).  

The Aesthetics Use is assessed as support.  

Merrimack River (MA84A-06) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
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	PARTIAL SUPPORT
	PCB
	
	Unknown
	

	Fish  Consumption
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	NOT ASSESSED
	
	
	
	

	Shellfishing
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	NOT ASSESSED 0.86 square miles

NON SUPPORT 3.51 square miles
	Pathogens
	
	Unknown
	

	Primary  Contact
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	Secondary  Contact
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	Aesthetics
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* “alert status” issues identified, details in this segment’s USE ASSESSMENT section 

RECOMMENDATIONS:  Merrimack River (segment MA84A-06)
· Conduct additional monitoring (e.g., passive water column PCB samplers as appropriate for estuarine areas, whole fish tissue), to determine the extent, and if necessary, source(s) of PCB contamination.

· Conduct biological monitoring (e.g., benthic macroinvertebrates, fish population) to evaluate the effect(s), if any, of the multiple discharges (NPDES permittees) on aquatic life in this segment of the Merrimack River.

· If Ferraz Shawmut Inc. continues to have problems meeting their whole effluent toxicity testing limit, require a TIE/TRE.
· Monitor to evaluate/document improvements in water quality conditions as a result of improvements at the Newburyport WPCF and the sewering of Plum Island.

· As part of the WMA 5-year review, DEP should continue to evaluate Newburyport Water Department’s compliance with their WMA registration and/or pemit limit and West Newbury Water Department’s compliance with their WMA pemit limit.

Merrimack River (Segment MA84A-26)
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Location: “The Basin” in the Merrimack River Estuary, Newburyport/Newbury.

Size:  0.17 square miles.  

Classification:  Class SA.

Land-use estimates are not available for this subwatershed area.  This segment was included as part of MA84A-06 which was listed on the 1998 303(d) list of impaired waters for pathogens  (Table 3).

WMA WATER WITHDRAWAL and NPDES WASTEWATER DISCHARGE SUMMARY:
Based on the available information there are no regulated water withdrawals or surface wastewater discharges in this segment.

It should be noted, however, that the towns of Newbury and Newburyport have decided to expand water and sewer to Plum Island.  A draft Environmental Impact Report has been submitted and is in the Massachusetts Environmental Policy Act review process.  Local septic system failures have been documented (contaminated drinking water wells with nitrates, volatile organic compounds and bacteria) (Casella 2001).

Use Assessment:
aquatic life

Because of the elevated concentration of PCB documented in whole fish collected from the Merrimack River in 1998 (McDonald 1999), the Aquatic Life Use for this segment is identified with an “Alert Status”.

SHELLFISHING

The entire 0.17 square mile of “The Basin” (DMF Shellfish Growing Area N2.0) is prohibited, see Appendix E (DFWELE 2000).

Based on the DMF shellfishing status information, the Shellfishing Use is assessed as non-support for this entire segment.  

PRIMARY AND SECONDARY CONTACT RECREATION

Fecal coliform data for three sampling stations in the Basin in the Merrimack River Estuary were reported by DMF between February 1996 and July 2000.  The DMF counts ranged between 2.9 to 1547 cfu/100 mL with a total of 146 samples collected (88 samples were collected during the primary contact recreational season) (Kennedy 2001).    Only 3 samples (3%) exceeded 400 cfu/100 ml during the primary contact recreational season.  The geometric mean at these sampling stations did not exceed 36 cfu/100 mLs.  The data set represents both wet and dry weather sampling conditions.

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

AESTHETICS

The Merrimack River Watershed Council reports that this segment of the Merrimack River is generally aesthetically pleasing (Goodno 2001).  

The Aesthetics Use is assessed as support.  
Merrimack River (MA84A-26) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life*
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	NOT ASSESSED
	
	
	
	

	Fish  Consumption
	[image: image146.png]



	NOT ASSESSED
	
	
	
	

	Shellfishing
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	NON SUPPORT 0.17 square miles
	Pathogens
	
	Septic systems, Unknown
	

	Primary  Contact
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	SUPPORT
	
	
	
	

	Secondary  Contact
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	Aesthetics
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* “alert status” issues identified, details in this segment’s USE ASSESSMENT section 

RECOMMENDATIONS:  Merrimack River “the basin” (segment MA84A-26)
· Conduct additional monitoring (e.g., passive water column PCB samplers as appropriate for estuarine areas, whole fish tissue), to determine the extent, and if necessary, source(s) of PCB contamination.

· Monitor to evaluate/document improvements in water quality conditions as a result of improvements at the Newburyport WPCF and the sewering of Plum Island. 

Plum Island River (Segment MA84A-27)
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Location: From Chaces Island in the Merrimack River Estuary, Newbury to the “High Sandy” sand bar just north of the confluence with Pine Island Creek, Newbury.

Size:  0.13 square miles.  

Classification:  Class SA.

Land-use estimates are not available for this subwatershed area.  This segment was listed on the 1998 303(d) list of impaired waters for pathogens (Table 3) (formerly encompassed in segment MA84A-23).

WMA WATER WITHDRAWAL and NPDES WASTEWATER DISCHARGE SUMMARY:
Based on the available information there are no regulated water withdrawals or surface wastewater discharges in this segment.

Use Assessment: 
SHELLFISHING

The entire 0.13 square mile of this segment of the Plum Island River (Shellfish Growing Area N2.0) is prohibited, see Appendix E (DFWELE 2000).
Based on the DMF shellfishing status information, the Shellfishing Use is assessed as non-support for this entire segment. 

Primary and Secondary Contact recreation

Fecal coliform data for four sampling stations in this segment of the Plum Island River were reported by DMF between February 1996 and July 2000.  The DMF counts ranged between 2.9 to 1587 cfu/100 mL with a total of 257 samples collected (152 samples were collected during the primary contact recreational season) (Kennedy 2001).    Only 2 samples (1%) exceeded 400 cfu/100 ml during the primary contact recreational season.  The geometric mean at these sampling stations did not exceed 29 cfu/100 mLs.  The data set represents both wet and dry weather sampling conditions.

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

Aesthetics

This segment of the Plum Island River contains a vast expanse of scenic salt marsh (Roach 2001).

The Aesthetics Use is assessed as support.  
Plum Island River (MA84A-27) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image151.png]



	NOT ASSESSED
	
	
	
	

	Fish  Consumption
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	NOT ASSESSED
	
	
	
	

	Shellfishing
	[image: image153.png]



	NON SUPPORT 0.13 square miles
	Pathogens
	
	Unknown
	

	Primary  Contact
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	SUPPORT
	
	
	
	

	Secondary  Contact
	[image: image155.png]



	SUPPORT
	
	
	
	

	Aesthetics
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RECOMMENDATIONS:  Plum Island River (segment MA84A-27)
· Monitor to evaluate/document improvements in water quality conditions as a result of improvements at the Newburyport WPCF and the sewering of Plum Island.

Merrimack River Basin - Lake Assessments

A total of 96 lakes, ponds or impoundments (the term "lakes" will hereafter be used to include all) have been identified and assigned Pond and Lake Information System (PALIS) code numbers in the Merrimack River Basin (Ackerman 1989 and MA DEP 2001a). The total surface area of the Merrimack River Basin lakes is 4,812 acres.   They range in size from one to 555 acres; 70 lakes are less than 50 acres, 16 are greater than 100 acres, and of these, six are greater than 200 acres.  This report presents information on 27 of these lakes that are in the WBS database. Sixty-nine lakes which total 1,437 acres are unassessed; they are not currently included as segments in the WBS database.  

The 27 lakes assessed in this report represent 3,375 of the 4,812 or 70% of the acreage in the Merrimack River Basin (Figure 9).  They lie wholly or partly within 22 of the basin’s 24 communities (Figure 9).  Ten lakes are designated water supplies (i.e., Class A), which accounted for 61% (or 2,047 acres) of the assessed acreage.  Eleven of the lakes assessed are less than 50 acres in total surface area. 
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Figure 9.  Merrimack River Basin – Lake Segment Locations identified by WBID.

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 was estimated primarily using visual observations of macrophyte cover and phytoplankton populations observed in 1994 and/or 1999 by DEP DWM.  Occasionally, 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 Merrimack River Basin, are presented in Table 4; six lakes (21% of the assessed lake acreage) were eutrophic and three lakes (3% of the assessed lake acreage) were hypereutrophic. The trophic status was undetermined for 18 lakes (76% of the assessed lake acreage). 
Table 4. Merrimack River Basin lake trophic status estimates (Bold indicates 1998 303(d) listed).

	Lake
	Waterbody Identification Code (WBID)
	Class
	Size

(Acres)
	Trophic

Status Estimate

	Lake Attitash
	MA84002
	A
	360
	Undetermined

	Bailey Pond
	MA84003
	B
	13
	Undetermined

	Chadwicks Pond
	MA84006
	A
	161
	Undetermined

	Lake Cochichewick
	MA84008
	A
	555
	Undetermined

	Crystal Lake
	MA84010
	A
	165
	Undetermined

	Flint Pond
	MA84012
	B
	61
	Hypereutrophic

	Forest Lake
	MA84014
	B
	48
	Undetermined

	Forge Pond*
	MA84015
	B
	179
	Eutrophic

	Haggetts Pond
	MA84022
	A
	214
	Undetermined

	Hoveys Pond
	MA84025
	A
	38
	Undetermined

	Johnsons Pond
	MA84027
	A
	180
	Undetermined

	Kenoza Lake
	MA84028
	A
	287
	Undetermined

	Knops Pond/Lost Lake
	MA84084
	B
	204
	Eutrophic

	Long Pond
	MA84032
	B
	166
	Undetermined

	Lake Mascuppic 
	MA84037
	B
	209
	Undetermined

	Massapoag Pond
	MA84087
	B
	113
	Eutrophic

	Mill Pond
	MA84038
	B
	22
	Hypereutrophic

	Mill Pond
	MA84081
	B
	12
	Hypereutrophic

	Mill Pond
	MA84039
	B
	16
	Undetermined

	Millvale Reservoir
	MA84041
	A
	43
	Undetermined

	Newfield Pond
	MA84046
	B
	77
	Eutrophic

	Lake Pentucket
	MA84051
	A
	44
	Undetermined

	Lake Saltonstall
	MA84059
	B
	45
	Undetermined

	Spectacle Pond
	MA84089
	B
	79
	Eutrophic

	Stevens Pond
	MA84064
	B
	26
	Undetermined

	Uptons Pond
	MA84075
	B
	7
	Undetermined

	Ward Pond
	MA84096
	B
	51
	Eutrophic


 * Source of data: Diagnostic/Feasiblilty Study for the Management of Forge Pond (BEC 1987).

Lake Attitash (Segment MA84002)  
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Location:  Amesbury/Merrimac  

Size: 360 acres

Classification: Class A, Public Water Supply  

Estimated Trophic Status: Undetermined

Lake Attitash, Amesbury/Merrimac is also known as Kimballs Pond.  This lake is on the 1998 303(d) list of impaired waters for noxious aquatic plants.  A water quality study was conducted in 1977 and 1978 by DEQE staff (Notini and Chagnon 1980).  More recently a watershed management plan was completed that reviewed historic information and offered recommendations for reducing pollutant inputs to the lake (CDM 1999).

WMA water withdrawal Summary (TABLE D2):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Merrimac Water Department*
	3180000
	
	31318001
	01G

02G
	0.36**
	0.47**


* the Merrimac Water Department is in the process of a registration modification for two new replacement wells for 01 (03G and 04G) which is currently under review by the Department, **the Merrimac Water Department exceeded the WMA registration threshold (>0.1 MGD over their registered volume).
The Drinking Water Program also lists Lake Attitash as an active source for the Amesbury Water Treatment Facility. Lake Attitash flows to the Powwow River where the intake structure is located.  The Lake is not, however, a registered source for the Amesbury Water Treatment Facility (Okeefe 2001). 

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLE D1):

Merrimac Water Treatment Facility (MAG640030) is authorized to discharge (permit issued October 2001) 0.11 MGD of filter backwash from outfall serial #001 to an unnamed swamp bordering Lake Attitash.  This WTF is generally well operated and in compliance with their permit limits (Casella 2001). 

USE ASSESSMENT: 

aquatic Life

Recent water quality reported in CDM 1999 suggests that the trophic status of Lake Attitash has deteriorated since the late 1970’s.  Volunteer monitors identified reduced Secchi disk measurements, increased chlorophyll a and increased oxygen depletion in the hypolimnion, however their data does not meet minimum acceptability criteria.  

The Aquatic Life Use for Lake Attitash is currently not assessed (lack of quality assured data) but is identified with an “Alert Status” based on reports of deteriorating trophic status.   

Fish Consumption

In 1999 fish toxics monitoring, conducted by Normandeau and Associates, in Lake Attitash was conducted as part of the DEP ORS mercury study.  Based on the results of this survey, DPH issued a fish consumption advisory due to mercury contamination for Lake Attitash, Amesbury/Merrimac (MDPH 2001a).  The advisory recommends the following:

1. “Children under 12, pregnant women and nursing mothers should not consume any fish from Lake Attitash.”

2. “The general public should not consume large mouth bass from Lake Attitash.”

3. “The general public should limit consumption of non-affected fish from Lake Attitash to two meals per month.”

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 360 acres of Lake Attitash due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Lake Attitash (MA84002) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life*
	[image: image157.png]



	NOT ASSESSED
	
	
	
	

	Fish  Consumption
	[image: image158.png]



	NON SUPPORT
	Mercury
	
	Atmospheric deposition
	

	Drinking Water
	[image: image159.png]



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

	Primary  Contact
	[image: image160.png]



	NOT ASSESSED
	
	
	
	

	Secondary  Contact
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	NOT ASSESSED
	
	
	
	

	Aesthetics
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	NOT ASSESSED
	
	
	
	


* “Alert Status” issues identified

RECOMMENDATIONS:  lAKE ATTITASH (segment MA84002)

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

· Carefully monitor Merrimac Water Department’s compliance with their WMA registration and resolve the need for a registration modification (03 and 04 replacement sources).  Resolve registration exceedance as deemed necessary.  

· Coordinate with DEM and/or other groups conducting lake and watershed surveys to generate quality assured lakes data.  
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
· Review data from “Beaches Bill” required water quality testing at this segment’s beach (bacteria sampling from all formal bathing beaches) to assess the status of the recreational uses.
· Review recommendations for long-term restoration/preservation from the Lake Attitash Water Quality Study (Notini and Chagnon 1980) and effect their implementation. Continue to implement recommendations in the Town of Amesbury Lake Attitash Watershed Management Plan (CDM 1999).

· Evaluate the effectiveness of stormwater treatment in the Lake Shore Drive drainage area that discharges into Lake Attitash (Appendix F).

Bailey Pond (Segment [image: image335.wmf]B
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MA84003)  

Location:  Amesbury 

Size: 13 acres

Classification: Class B 

Estimated Trophic Status: Undetermined

The man-made 13-acre Bailey Pond was used by the Merrimac Hat Corporation between 1856 and 1954 as a water supply for its wet processes (Maietta 1988).  A preliminary risk assessment of the pond revealed elevated mercury concentrations in the pond sediments.  At the request of the Massachusetts Department of Environmental Quality Engineering (DEQE) (now DEP) Northeast Regional Office (NERO) in October 1986 fish were collected from Bailey Pond in June/July 1987 and the fillets were analyzed for nine metals including mercury (Maietta 1988).  With the exception of an individual American eel (Anguilla rostrata) whose total mercury concentration was 0.58 mg/kg wet weight, total mercury did not exceed 0.45 mg/kg wet weight in the ten other samples analyzed.  No fish consumption advisory was issued.  

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges in the vicinity of Bailey Pond.

Use Assessment SUmmary:

The former Merrimac Hat Factory site was placed on the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), commonly known as Superfund, list in 1998 (Casella 2001).  Elevated mercury concentrations in soils and sediment in and around Bailey Pond are of concern and the Roy F. Weston, Inc. consulting firm has been contracted by the US EPA/MA DEP to provide final remediation at the site which will include addition environmental monitoring.  At this time all uses are currently not assessed however they are identified with an “Alert Status”.   

Bailey Pond (MA84003) Use Summary Table

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


* “Alert Status” issues identified

RECOMMENDATIONS:  BAILEY POND (segment MA84003)

· Coordinate monitoring and cleanup efforts with US EPA/MA DEP personnel to collect data to evaluate health/environemental hazards and the effectiveness of the remediation activities. 
· Coordinate with DEM and/or other groups conducting lake and watershed surveys to generate quality assured lakes data.  
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
Chadwicks Pond (Segment MA84006)
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Location:  Haverhill/Boxford

Size: 161 acres

Classification: Class A, Public Water Supply

Estimated Trophic Status: Undetermined

Chadwicks Pond, Haverhill/Boxford is also known as Little Pond.  

WMA water withdrawal Summary (TABLE D2):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Far Corners Farm Golf Course, Inc.
	
	9P231303801
	
	3038012-01G 3038012-02G and 3 irrigation wells and one irrigation pond 


	0.23
	Unavailable (recently issued so no records for 1999)


Chadwicks Pond is an emergency source for the Haverhill Water Treatment Department.  The Haverhill Water Treatment Department exceedance is enforcement sensitive; additional technical information has to be submitted to DEP for the pending WMA permit (Casella 2001 and Okeefe 2001).   

USE ASSESSMENT: 

Aquatic Life

Chemistry-water

On 21 April 1999, a Hydrolab( profile of the deep hole station (approximately 28 feet) in Chadwicks Pond was taken by DWM.  These data can be found in Appendix B, Table B3.

The oxygen and saturation levels were above water quality standards throughout the water column however they do not represent worst-case (maximum extent of growing season/summertime) conditions.  These data alone are insufficient to project whether or not the Aquatic Life Use is impaired.  Therefore the Aquatic Life Use is not assessed.

Fish Consumption

In April 1999 fish toxics monitoring was conducted by DWM in Chadwicks Pond as part of the DEP ORS mercury study.  These data can be found in Appendix B, Table B5.  Because of the elevated levels of mercury, DPH issued a fish consumption advisory for Chadwicks Pond, Haverhill/Boxford (MDPH 2001a).  The advisory recommends that:

1. “The general public should not consume any fish from Chadwicks Pond.”

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 161 acres of Chadwicks Pond due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7). 

Chadwicks Pond (MA84006) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image168.png]



	NOT ASSESSED
	
	
	
	

	Fish  Consumption
	[image: image169.png]



	NON SUPPORT
	Mercury
	
	Atmospheric deposition
	

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

	Primary  Contact
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	NOT ASSESSED
	
	
	
	

	Secondary  Contact
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	NOT ASSESSED
	
	
	
	

	Aesthetics
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	NOT ASSESSED
	
	
	
	


RECOMMENDATIONS:  Chadwicks Pond (segment MA84006)

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

· As part of the WMA 5-year review, DEP should continue to evaluate Far Corners Farm Golf Course’s, Inc. compliance with their WMA permit limit

· Coordinate with groups conducting lake and watershed surveys to generate quality assured lakes data.  
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
Lake Cochichewick (Segment MA84008)  
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Location:  North Andover  

Size: 555 acres

Classification: Class A, Public Water Supply  

Estimated Trophic Status: Undetermined

WMA water withdrawal Summary (TABLE D2):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized 2014 Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	North Andover Water Department
	3210000
	
	31321001
	210-02S 
	2.66
	3.38


**the North Andover Water Department exceeded their WMA registration threshold (>0.1 MGD over their registered volume).
The North Andover Water Department exceedance is enforcement sensitive; the North Andover Water Department signed an Administrative Consent Order and has submitted a WMA permit application (Casella 2001 and Okeefe 2001).   

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLE D1):

North Andover applied for an NPDES permit (MA0103217) to discharge Emergency Overflow to Lake Cochichwick in 1990.  
USE ASSESSMENT: 

Aquatic Life

Chemistry-water

On 17 May 1999, a Hydrolab( profile of the deep hole station in Lake Cochichewick was taken by DWM.  These data can be found in Appendix B, Table B3.

While the oxygen profile indicated that oxygen depletion was beginning to occur it does not represent worst-case (maximum extent of growing season/summertime) conditions.  These data alone are insufficient to project whether or not the Aquatic Life Use is impaired.  Although the Aquatic Life Use is not assessed it is identified with an “Alert Status”.
Fish Consumption

In May 1999 fish toxics monitoring was conducted by DWM in Lake Cochichewick as part of the DEP ORS mercury study.  These data can be found in Appendix B, Table B6.  Because of the elevated levels of mercury, DPH issued a fish consumption advisory for Lake Cochichewick, North Andover  (MDPH 2001a).  The advisory recommends that:

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

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

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 555 acres of Lake Cochichewick due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Lake Cochichewick (MA84008) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life*
	[image: image174.png]



	NOT ASSESSED
	
	
	
	

	Fish  Consumption
	[image: image175.png]



	NON SUPPORT
	Mercury
	
	Atmospheric deposition
	

	Drinking Water
	[image: image176.png]



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

	Primary  Contact
	[image: image177.png]



	NOT ASSESSED
	
	
	
	

	Secondary  Contact
	[image: image178.png]



	NOT ASSESSED
	
	
	
	

	Aesthetics
	
[image: image179.wmf]
	NOT ASSESSED
	
	
	
	


*”Alert Status” issues identified

RECOMMENDATIONS:  lAKE Cochichewick (segment MA84008)

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

· As part of the WMA 5-year review process, DEP should carefully monitor the North Andover Water Department’s WMA withdrawals and proceed with follow-up actions as deemed appropriate.  

· Coordinate with groups conducting lake and watershed surveys to generate quality assured lakes data.  
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
· MA DEP and EPA should develop and issue the Emergency Overflow NPDES permit MA0103217 for North Andover.

Crystal Lake (Segment MA84010)  
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Location:  Haverhill  

Size: 165 acres

Classification: Class A, Public Water Supply  

Estimated Trophic Status: Undetermined

Crystal Lake, Haverhill is also known as Creek Pond.

WMA water withdrawal Summary (TABLE D2):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Haverhill Water Treatment Department
	3128000
	
	31312802
	128-03S
	6.06*
	6.67*, **


* indicates system-wide withdrawal; all sources are not necessarily within this segment, ** exceeded WMA threshold of >0.1 MGD over registration volume
The Haverhill Water Treatment Department exceedance is enforcement sensitive; additional technical information has to be submitted to DEP for the pending WMA permit (Casella 2001 and Okeefe 2001).   

USE ASSESSMENT: 

Fish Consumption

In 1999, fish toxics monitoring, conducted by Normandeau Associates, was conducted in Crystal Lake as part of the DEP ORS mercury study.  Because of elevated mercury concentrations, DPH issued a fish consumption advisory due to mercury contamination for Crystal Lake, Haverhill (MDPH 2001a).  The advisory recommends the following:  

1. “Children under 12, pregnant women and nursing mothers should not consume any fish from Crystal Lake.”

2. “The general public should not consume largemouth bass from Crystal Lake.”

3. “The general public should limit consumption of non-affected fish from Crystal Lake to two meals per month.”

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 165 acres of Crystal Lake due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Aesthetics

Crystal Lake has been described by the Merrimack River Watershed Team as having high aesthetic quality (Casella 2001).   

Based on this information the Aesthetic Use is assessed as support.  

Crystal Lake (MA84010) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image180.png]



	NOT ASSESSED
	
	
	
	

	Fish  Consumption
	[image: image181.png]



	NON SUPPORT
	Mercury
	
	Atmospheric deposition
	

	Drinking Water
	[image: image182.png]



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

	Primary  Contact
	[image: image183.png]



	NOT ASSESSED
	
	
	
	

	Secondary  Contact
	[image: image184.png]



	NOT ASSESSED
	
	
	
	

	Aesthetics
	
[image: image185.wmf]
	SUPPORT
	
	
	
	


RECOMMENDATIONS:  Crystal Lake (segment MA84010)

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

· As part of the WMA 5-year review process, DEP should continue to follow up on Haverhill Water Department’s WMA exceedance and should take appropriate actions as deemed necessary.  

· Coordinate with groups conducting lake and watershed surveys to generate quality assured lakes data. 
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
Flint Pond (Segment MA84012)  

[image: image339.wmf]B

O

X

B

O

R

O

U

G

H

L

A

W

R

E

N

C

E

L

O

W

E

L

L

D

U

N

S

T

A

B

L

E

M

E

T

H

U

E

N

H

A

V

E

R

H

I

L

L

T

E

W

K

S

B

U

R

Y

N

E

W

B

U

R

Y

S

A

L

I

S

B

U

R

Y

A

M

E

S

B

U

R

Y

G

R

O

V

E

L

A

N

D

N

E

W

B

U

R

Y

P

O

R

T

D

R

A

C

U

T

T

Y

N

G

S

B

O

R

O

U

G

H

G

R

O

T

O

N

W

E

S

T

F

O

R

D

L

I

T

T

L

E

T

O

N

M

E

R

R

I

M

A

C

N

O

R

T

H

N

E

W

B

U

R

Y

W

E

S

T

M

i

l

l

 

P

o

n

d

M

A

8

4

0

3

8

M

e

r

r

i

m

a

c

k

 

R

i

v

e

r

 

B

a

s

i

n

M

i

l

l

 

P

o

n

d

,

 

L

i

t

t

l

e

t

o

n

M

A

8

4

0

3

8

N

Location:  Tyngsborough  

Size: 61 acres

Classification: Class B

Estimated Trophic Status: Hypereutrophic

This pond is on the 1998 303(d) list of impaired waters for metals and noxious aquatic plants (Table 3).  It should also be noted that this pond is located downstream from the Charlie George Landfill in Tyngsborough.

The trophic status estimate is based on DWM’s observations of very dense macrophyte cover associated filamentous algae and evidence of diurnal oxygen fluctuations (MA DEP 1999e).  The Department is currently drafting a nutrient control TMDL for this waterbody.

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges in the vicinity of Flint Pond.

USE ASSESSMENT: 

Aquatic Life

Macrophytes


Two non-native macrophytes, Myriophyllum heterophyllum (variable milfoil) and Najas minor (European naiad) were observed by DWM during the 31 August 1999 macrophyte survey in Flint Pond (Appendix B, Table B2 and MA DEP 1999e).

Chemistry-water

DWM used a Hydrolab( to measure dissolved oxygen, temperature, pH, specific conductivity, and total dissolved solids at the deep hole (1.5m in depth) in July, August and September 1999 Flint Pond.  These data can be found in Appendix B, Table B3.

Based on the presence of two non-native macrophytes, the Aquatic Life Use is assessed as partial support.  While the Hydrolab( data collected in 1999 are insufficient to characterize oxygen dynamics they do point to a highly productive system (supersaturation on a sunny day, 9 September 1999, low saturation on an overcast day, 8 August 1999, and extensive macrophyte cover).  It is suspected that diurnal studies would show significant oxygen depletion overnight.  
Fish Consumption

Fish toxics monitoring in Flint Pond was conducted by the Massachusetts DEQE (now DEP) in May 1985.  A composite sample of ten white suckers (Catostomus commersoni) was analyzed for dioxin and seven heavy metals (Jonash 1986).  Subsequent to this survey, additional fish toxics monitoring was conducted in Flint Pond (data reported in the April 1994 Draft Five Year Review for the Charles George Reclamation Landfill prepared for the EPA by Metcalf and Eddy) (Celona 2001).  

Based on the data in the Metcalf and Eddy report, DPH issued a fish consumption advisory due to elevated mercury concentrations in Flint Pond, Tyngsborough fish (MDPH 2001a and Celona 2001).  The advisory recommends the following:

1. “Children under 12, pregnant women and nursing mothers should not consume any fish from Flint Pond.”

2. “The general public should not consume largemouth bass from Flint Pond.”

3. “The general public should limit consumption of non-affected fish from Flint Pond to two meals per month.”

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 61 acres of Flint Pond due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7). 

Primary and Secondary Contact RECREATION AND Aesthetics

Approximately 50 acres (80%) of Flint Pond were very densely covered with floating leaf and submergent vegetation (Appendix B, Table B2 and MA DEP 1999e).  The co-dominant species were Nymphaea sp., Brasenia schreberi, and Najas minor.  No algal blooms were observed by DWM during the surveys in July, August, and September 1999.  When measured, the Secchi disc transparency was always greater than the four foot (1.2 m) bathing beach criterion (Appendix B, Table B4 and MA DEP 1999e).    

Based on the very dense macrophyte cover, the Primary and Secondary Contact Recreational and Aesthetics uses were assessed as non-support for 50 acres.  The Primary Contact Recreational Use was not assessed for the remaining 11 acres (lack of fecal coliform bacteria data) and the Secondary Contact Recreational and Aesthetics uses were evaluated as support in the 11 “open-water” acres based on best professional judegment.

Flint Pond (MA84012) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image186.png]



	PARTIAL SUPPORT
	Exotic species
	
	Unknown
	

	Fish  Consumption
	[image: image187.png]



	Non-Support 
	Mercury
	
	Unknown
	

	Primary  Contact*
	[image: image188.png]



	NON-SUPPORT 50 acres NOT ASSESSED 11 acres
	Noxious aquatic plants
	
	Unknown
	

	Secondary  Contact*
	[image: image189.png]



	SUPPORT 11 acres 

NON-SUPPORT 50 acres 
	Noxious aquatic plants
	
	Unknown
	

	Aesthetics*
	
[image: image190.wmf]
	SUPPORT 11 acres
NON-SUPPORT 50 acres
	Noxious aquatic plants
	
	Unknown
	


* “Alert Status” issues identified.

RECOMMENDATIONS:  FLINT POND (segment MA84012)

· Implement recommendations from the nutrient TMDL analysis currently being prepared by DEP.

· Control M. heterophyllum and N. minor and investigate the downstream spread of these species by implementing the following actions:  

· For exotic aquatic 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 [GEIR]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.  The draft GEIR (MA DEP and DEM 1998) should be consulted prior to the development of any pond management plan to control exotic aquatic 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 GEIR for Eutrophication and Aquatic Plant Management in Massachusetts (MA DEP and DEM 1998) should be consulted prior to the development of any pond management plan to control exotic aquatic plant species.  Plant control options can be selected from several techniques (e.g., bottom barriers, drawdown, herbicides, etc.) each of which has advantages and disadvantages that need to be addressed for the specific site.  However, methods that result in fragmentation (such as cutting or raking) should be discouraged because of the propensity for these plants to reproduce and spread vegetatively (from cuttings). 
· Another important component of a management plan is prevention of further spreading of these plants.  Once the extent of the problem is determined and control practices are exercised, vigilant monitoring needs to be practiced to guard against infestations occurring in unaffected areas (of this pond and to other ponds) 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 pond-users to the problem and responsibility of spreading these species.

· Coordinate with DEM and other groups conducting lake and watershed surveys to generate quality assured lakes data.
Forest Lake (Segment MA84014)  
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Location:  Methuen  

Size: 48 acres

Classification: Class B, High water quality  

Estimated Trophic Status: Undetermined

Forest Lake, Methuen is also known as Harris Pond or South Pond.  It is on the 1998 303(d) list of impaired waters for noxious aquatic plants.

A Diagnostic/Feasiblilty Study Forest Lake Methuen was conducted between 1988 and 1989 by Lycott Environmental Research, Inc. (Lycott 1990a).   

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges in the vicinity of Forest Lake.

USE ASSESSMENT: 

Fish Consumption

In 1999 fish toxics monitoring was conducted by Normandeau and Associates in Forest Lake as part of the DEP ORS mercury study.  

DPH has issued a fish consumption advisory due to mercury contamination for Forest Lake, Methuen (MDPH 2001a).  
1. “Children under 12, pregnant women and nursing mothers should not eat largemouth bass from this waterbody.”

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

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 48 acres of Forest Lake due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Forest Lake (MA84014) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image191.png]



	Not Assessed
	
	
	
	

	Fish  Consumption
	[image: image192.png]



	Non Support 
	Mercury
	
	Atmospheric deposition
	

	Primary  Contact
	[image: image193.png]



	Not Assessed
	
	
	
	

	Secondary  Contact
	[image: image194.png]



	Not Assessed
	
	
	
	

	Aesthetics
	
[image: image195.wmf]
	Not Assessed
	
	
	
	


RECOMMENDATIONS:  FOREST LAKE (segment MA84014)

· Coordinate with DEM and/or other groups conducting lake and watershed surveys to generate quality assured lakes data.  
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
· Review data from “Beaches Bill” required water quality testing at this segment’s beach (bacteria sampling from all formal bathing beaches) to assess the status of the recreational uses.

· Review recommendations for long-term restoration/preservation from the Forest Lake Diagnostic Feasibility Study (Lycott 1990a) and effect their implementation.
Forge Pond (Segment MA84015)  
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Location:  Westford/Littleton  

Size: 179 acres

Classification: Class B

Estimated Trophic Status: Eutrophic.

A shoreline survey of Forge Pond was carried out by the MRWC and the Lower Stony Brook Stream Team volunteers in April 2000.  Results are documented in the Lower Stony Brook Watershed 2000 Shoreline Survey Report (Fullford et al. 2000).  

A Diagnostic/Feasiblilty Study for the Management of Forge Pond was conducted between May 1985 to April 1986 (BEC 1987).   
WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges in the vicinity of Forge Pond.

USE ASSESSMENT: 

AQUATIC LIFE

In-lake survey information from a diagnostic feasibility study conducted from May 1985 to April 1986 recorded the presence of two non-native macrophytes, Cabomba caroliniana (fanwort) and Potamogeton crispus (curly-leaf pondweed).  However, no recent information is available and therefore the Aquatic Life Use is currently not assessed although it is identified with an “Alert Status”.

Forge Pond (MA84015) Use Summary Table

	Aquatic Life*
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics

	[image: image196.png]
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	Not  Assessed


* “Alert Status” issues identified.

RECOMMENDATIONS:  FORGE POND (Segment MA84015)

· Although the shoreline survey of Forge Pond was not conducted during the “worse-case” summer months, recommendations made in the Lower Stony Brook Watershed 2000 Shoreline Survey Report (Fullford et al. 2000) should still be implemented.
· Review recommendations for long-term restoration/preservation from the Diagnostic/Feasiblilty Study for the Management of Forge Pond (BEC 1987) and effect their implementation. 
· Coordinate with DEM and/or other groups conducting lake and watershed surveys to generate quality assured lakes data.
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.  
· Review data from “Beaches Bill” required water quality testing at this segment’s beach (bacteria sampling from all formal bathing beaches) to assess the status of the recreational uses.

· Control C. caroliniana and P. crispus and investigate the downstream spread of these species by implelmenting the following actions:  

· For exotic aquatic 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 [GEIR] 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.  The draft GEIR (MA DEP and DEM 1998) should be consulted prior to the development of any pond management plan to control exotic aquatic 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 GEIR for Eutrophication and Aquatic Plant Management in Massachusetts (MA DEP and DEM 1998) should be consulted prior to the development of any pond management plan to control exotic aquatic plant species.  Plant control options can be selected from several techniques (e.g., bottom barriers, drawdown, herbicides, etc.) each of which has advantages and disadvantages that need to be addressed for the specific site.  However, methods that result in fragmentation (such as cutting or raking) should be discouraged because of the propensity for these plants to reproduce and spread vegetatively (from cuttings). 
· Another important component of a management plan is prevention of further spreading of these plants.  Once the extent of the problem is determined and control practices are exercised, vigilant monitoring needs to be practiced to guard against infestations occurring in unaffected areas (of this pond and to other ponds) 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 pond-users to the problem and responsibility of spreading these species.

Haggetts Pond (Segment MA84022)  
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Location:  Andover  

Size: 214 acres

Classification: Class A, Public Water Supply  

Estimated Trophic Status: Undetermined

Haggetts Pond has been described by the Merrimack River Watershed Team as having a large gull population (Casella 2001). 

WMA water withdrawal Summary (TABLE D2):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Andover Water Treatment
	3009000
	9P31300901
	31300901
	009-01S
	8.51*
	4.80*


* indicates system-wide withdrawal; all sources are not necessarily within this segment 

Water from the Merrimack River is pumped to Haggetts Pond.

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLE D1):

Andover Water Treatment Plant (MAG640058) is authorized to discharge (permit issued August 2001) 0.8 MGD of filter backwash to Haggetts Pond.  

USE ASSESSMENT: 

Fish Consumption

In 1999 fish toxics monitoring, by Normandeau and Associates, was conducted in Haggetts Pond as part of the DEP ORS mercury study.  Because of elevated mercury levels, DPH issued a fish consumption advisory for Haggetts Pond, Andover (MDPH 2001a).  The advisory recommends the following:

1. “Children under 12, pregnant women and nursing mothers should not eat largemouth bass from Haggetts Pond.”

2. “The general public should limit consumption of largemouth bass to two meals per month from Haggetts Pond.”

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 214 acres of Haggetts Pond due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Haggetts Pond (MA84022) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image201.png]



	NOT ASSESSED
	
	
	
	

	Fish  Consumption
	[image: image202.png]



	NON-SUPPORT
	Mercury
	
	Atmospheric deposition
	

	Drinking Water
	[image: image203.png]



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

	Primary  Contact
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	NOT ASSESSED
	
	
	
	

	Secondary  Contact
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	NOT ASSESSED
	
	
	
	

	Aesthetics
	
[image: image206.wmf]
	NOT ASSESSED
	
	
	
	


RECOMMENDATIONS:  Haggetts Pond (segment MA84022)

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

· As part of the WMA 5-year review, DEP should continue to evaluate Andover Water Treatment’s compliance with WMA registration and/or permit limits.  

· Coordinate with groups conducting lake and watershed surveys to generate quality assured lakes data.
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
· Implement gull deterent management techniques.
Hoveys Pond (Segment MA84025)  
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Location:  Boxford  

Size: 38 acres

Classification: Class A, Public Water Supply  

Estimated Trophic Status: Undetermined

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges to this waterbody.

Hoveys Pond is an emergency source for the Haverhill Water Treatment Department. 

USE ASSESSMENT: 

Fish Consumption

In 1999, fish toxics monitoring, by the City of Haverhill, was conducted in Hoveys Pond as part of the DEP ORS mercury study.  Because of elevated mercury concentrations, DPH issued a fish consumption advisory due to mercury contamination for Hoveys Pond, Boxford (MDPH 2001a).  The advisory recommends the following:  

1. “Children under 12 years, pregnant women and nursing mothers should not consume any fish from Hoveys Pond.”

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

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 38 acres of Hoveys Pond due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Hoveys Pond (MA84025) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
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	NOT ASSESSED
	
	
	
	

	Fish  Consumption
	[image: image208.png]



	NON SUPPORT
	Mercury
	
	Atmospheric deposition
	

	Drinking Water
	[image: image209.png]



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

	Primary  Contact
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	NOT ASSESSED
	
	
	
	

	Secondary  Contact
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	NOT ASSESSED
	
	
	
	

	Aesthetics
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RECOMMENDATIONS:  Hoveys Pond (MA84025)

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

· Coordinate with groups conducting lake and watershed surveys to generate quality assured lakes data. 
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
Johnsons Pond (Segment MA84027)  
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Location:  Groveland/Boxford  

Size: 180 acres

Classification: Class A, Public Water Supply  

Estimated Trophic Status: Undetermined

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges to this waterbody. 
USE ASSESSMENT: 

aquatic life

Chemistry-water

On 6 May 1999, an oxygen profile of the deep hole station (approximately 9 meters – MA DEP 2001c) in Johnsons Pond was measured with a Hydrolab( by DWM.  These data can be found in Appendix B, Table B3.

Although the limited data do not represent worst-case (maximum extent of growing season/summertime) conditions, oxygen depletion was evident at 5.9 meters in May 1999.  Approximately 50 acres of Johnsons Pond are greater than 5.5 meters (estimated using the bathymetric map  - MA DEP 2001c).  These 50 acres are considered impaired (partial support) by organic enrichment/low dissolved oxygen.

Fish Consumption

In May 1999 fish toxics monitoring was conducted by DWM in Johnsons Pond as part of the DEP ORS mercury study.  These data can be found in Appendix B, Table B7.  Because of elevated mercury concentrations, DPH issued a fish consumption advisory due to mercury contamination for Johnsons Pond, Groveland/Boxford  (MDPH 2001a).  The advisory recommends the following:

1. “Children under 12, pregnant women and nursing mothers should not eat largemouth bass from Johnsons Pond.”

2. “The general public should limit consumption of largemouth bass from Johnsons Pond to two meals per month.”

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 180 acres of Johnsons Pond due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Johnsons Pond (MA84027) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image213.png]



	PARTIAL SUPPORT 50 acres

NOT ASSESSED 130 acres
	Organic enrichment/low DO
	
	Unknown
	

	Fish  Consumption
	[image: image214.png]



	NON-SUPPORT
	Mercury
	
	Atmospheric deposition
	

	Drinking Water
	[image: image215.png]



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

	Primary  Contact
	[image: image216.png]



	NOT ASSESSED
	
	
	
	

	Secondary  Contact
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	NOT ASSESSED
	
	
	
	

	Aesthetics
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	NOT ASSESSED
	
	
	
	


RECOMMENDATIONS:  JOHNSONS POND (segment MA84027)

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

· Coordinate with groups conducting lake and watershed surveys to generate quality assured lakes data.
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
Kenoza Lake (Segment MA84028)  
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Location:  Haverhill  

Size: 287 acres

Classification: Class A, Public Water Supply  

Estimated Trophic Status: Undetermined

WMA water withdrawal Summary (TABLE D2):
	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Haverhill Water Treatment Department
	3128000
	
	31312802
	128-01S*
	6.06*
	6.67*, **


* indicates system-wide withdrawal; all sources are not necessarily within this segment, ** exceeded WMA threshold of >0.1 MGD over registration volume
The Haverhill Water Treatment Department exceedance is enforcement sensitive; additional technical information has to be submitted to DEP for the pending WMA permit (Casella 2001 and Okeefe 2001).   

USE ASSESSMENT: 

Fish Consumption

In response to a public request, fish toxics monitoring in Kenoza Lake was conducted by DWM in October and December 1998.  Elevated levels of mercury in yellow perch (higher than concentrations from most other waterbodies) were documented (Maietta 1999).  Because of the elevated mercury concentration DPH issued a fish consumption advisory for Kenoza Lake, Haverhill  (MDPH 2001a):  Their advisory recommends the following:

1.  “The general public should not consume any fish from Kenoza Lake.”

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 287 acres of Kenoza Lake due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).  Although there is no documented source of mercury in the immediate watershed, local incinerator emissions have been identifies as potential sources.   The DEP ORS mercury study was developed in part to investigate the relationship between the proximity of waterbodies to municipal incinerators and fish tissue mercury concentrations (Maietta 1999).  

Kenoza Lake (MA84028) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image219.png]



	NOT ASSESSED
	
	
	
	

	Fish  Consumption
	[image: image220.png]



	NON-SUPPORT
	Mercury
	
	Atmospheric deposition
	

	Drinking Water
	[image: image221.png]



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

	Primary  Contact
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	NOT ASSESSED
	
	
	
	

	Secondary  Contact
	[image: image223.png]



	NOT ASSESSED
	
	
	
	

	Aesthetics
	
[image: image224.wmf]
	NOT ASSESSED
	
	
	
	


RECOMMENDATIONS:  Kenoza Lake (segment MA84028)

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

· Resolve and issue Haverhill Water Department’s WMA permit with appropriate limits and monitoring requirments.  

· Coordinate with groups conducting lake and watershed surveys to generate quality assured lakes data.
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
Knops Pond/Lost Lake (Segment MA84084)  
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Location:  Groton  

Size: 204 acres

Classification: Class B 

Estimated Trophic Status: Eutrophic

This pond is on the 1998 303(d) list of impaired waters for noxious aquatic plants (Table 3).

A Diagnostic/Feasiblilty Study for the Management of Lost Lake/Knopps Pond, Groton, Massachusetts was conducted between October 1987 to September 1988 (BEC 1992).   

A survey of Knops Pond/Lost Lake was carried out by the MRWC and the Groton Lakes Association between July and September 1999.  Results are documented in the Salmon Brook Watershed – 1999 Shoreline Survey Report (Rapp 1999a).  

WMA water withdrawal Summary (TABLE D2):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Groton Water Department
	2115000
	9P21311501
	21311501
	115-03G
	0.22reg*

0.33per*

0.55total*
	0.50*


* indicates system-wide withdrawal; all sources are not necessarily within this segment, ** withdrawal did not exceed registration amount by more than 0.1 MGD (WMA threshold)

This withdrawal is from Whitney Pond Well in the upper watershed of Knops Pond/Lost Lake.

USE ASSESSMENT: 

AQUATIC LIFE

In-lake survey information from a diagnostic feasibility study conducted from October 1987 to September 1988 recorded the presence of one non-native macrophyte, Myriophyllum heterophyllum (variable milfoil) (BEC 1992).  An herbicide license application in 1996 also identified M. heterophyllum and Cabomba caroliniana in Knops Pond/Lost Lake (MA DEP 2000c).  

Because of the presence of non-native macrophytes, the Aquatic Life Use for the entire 204 acres of Lost Lake/Knopps Pond is assessed as partial support

Knops Pond/Lost Lake (MA84084) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image225.png]



	PARTIAL SUPPORT
	Exotic species
	
	Unknown
	

	Fish  Consumption
	[image: image226.png]



	NOT ASSESSED
	
	
	
	

	Primary  Contact
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	NOT ASSESSED
	
	
	
	

	Secondary  Contact
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	NOT ASSESSED
	
	
	
	

	Aesthetics
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	NOT ASSESSED
	
	
	
	


RECOMMENDATIONS:  kNOPS POND/LOST LAKE (segment MA84084)

· Coordinate with DEM and/or other groups conducting lake and watershed surveys to generate quality assured lakes data.
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
· Review data from “Beaches Bill” required water quality testing at this segment’s beach at this segment’s beach (bacteria sampling from all formal bathing beaches) to assess the status of the recreational uses.

· Review recommendations for long-term restoration/preservation from the Knops Pond/Lost Lake Diagnostic Feasibility Study (BEC 1992) and effect their implementation.
· As part of the WMA 5-year review process, DEP should continue to evaluate Groton Water Department’s compliance with their WMA registration and/or permit limits.

· Determine the effectiveness of the herbicide treatment on the non-native, aquatic plant infestations. Prevent the further spread of these plants to unaffected areas (of this pond and to other ponds) by alerting pond-users to the problem and responsibility of spreading these exotic species.  This should include posting of boat access points with educational warning signs. 

· Control M. heterophyllum and C. caroliniana and investigate the downstream spread of these species by implementing the following actions:  

· For exotic aquatic 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 [GEIR] 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.  The draft GEIR (MA DEP and DEM 1998) should be consulted prior to the development of any pond management plan to control exotic aquatic 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 GEIR for Eutrophication and Aquatic Plant Management in Massachusetts (MA DEP and DEM 1998) should be consulted prior to the development of any pond management plan to control exotic aquatic plant species.  Plant control options can be selected from several techniques (e.g., bottom barriers, drawdown, herbicides, etc.) each of which has advantages and disadvantages that need to be addressed for the specific site.  However, methods that result in fragmentation (such as cutting or raking) should be discouraged because of the propensity for these plants to reproduce and spread vegetatively (from cuttings). 
· Another important component of a management plan is prevention of further spreading of these plants.  Once the extent of the problem is determined and control practices are exercised, vigilant monitoring needs to be practiced to guard against infestations occurring in unaffected areas (of this pond and to other ponds) 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 pond-users to the problem and responsibility of spreading these species.

Long Pond (Segment MA84032)  
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Location:  Dracut/Tyngsborough  

Size: 166 acres

Classification: Class B 

Estimated Trophic Status: Undetermined

Long Pond, Dracut/Tyngsborough is also known as Lake Passaconaway.  It is on the 1998 303(d) list of impaired waters for noxious aquatic plants (Table 3).  A Diagnostic/Feasibility Study of Long Pond, Dracut/Tyngsborough, Massachusetts was completed by Lycott Environmental Research, Inc. (Lycott 1989).  Long Pond has been treated with herbicides to control nuisance plants and algae for the last several years (MA DEP 2000c).  License applications for these treatments have identified the non-native aquatic species Potamogeton crispus in Long Pond.   
WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges in the vicinity of Long Pond.

USE ASSESSMENT: 

Fish Consumption

In 1999 fish toxics monitoring, by Normandeau and Associates, was conducted in Long Pond as part of the DEP ORS mercury study.  Because of elevated mercury concentrations, DPH issued a fish consumption advisory for Long Pond, Dracut/Tyngsborough (MDPH 2001a).  The advisory recommends the following:

1. “Children under 12 years, pregnant women and nursing mothers should not consume any fish from Long Pond.”

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

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 166 acres of Long Pond due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Long Pond (MA84032) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image230.png]



	Not Assessed
	
	
	
	

	Fish  Consumption
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	Non Support 
	Mercury
	
	Atmospheric deposition
	

	Primary  Contact
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	Not Assessed
	
	
	
	

	Secondary  Contact
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	Not Assessed
	
	
	
	

	Aesthetics
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	Not Assessed
	
	
	
	


RECOMMENDATIONS:  LONG POND (segment MA84032)

· Review recommendations for long-term restoration/preservation from the Long Pond Diagnostic Feasibility Study and effect their implementation (Lycott 1989). 

· Coordinate with DEM and/or other groups conducting lake and watershed surveys to generate quality assured lakes data.
· As part of any lake water quality evaluation, include identification of non-native species (and confirmation of Potamogeton crispus) and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
· Review data from “Beaches Bill” required water quality testing at this segment’s beach (bacteria sampling from all formal bathing beaches) to assess the status of the recreational uses.

· Determine the effectiveness of the herbicide treatment on the non-native, aquatic plant infestations. Prevent the further spread of these plants to unaffected areas (of this pond and to other ponds) by alerting pond-users to the problem and responsibility of spreading these exotic species.  This should include posting of boat access points with educational warning signs.
Lake Mascuppic (Segment MA84037)  
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Location:  Tyngsborough/Dracut  

Size: 209 acres

Classification: Class B

Estimated Trophic Status: 

Lake Mascuppic is also known as Mascopic Lake and Tyngs Pond.  A Diagnostic/Feasibility Study of Lake Mascuppic, Dracut/Tyngsborough, Massachusetts was completed by Lycott Environmental Research, Inc. (Lycott 1990b).  
WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges in the vicinity of Lake Mascuppic.

Use Assessment SUmmary: 

Historical records identified two non-native aquatic species, C. caroliniana and P. crispus, present in Lake Mascuppic.  Recent herbicide license applications also indicated the presence of C. caroliniana (MA DEP 2000c).  However, no recent data are available to confirm the presence of these species, and therefore the Aquatic Life Use is identified with an “Alert Status”.

Lake Mascuppic (MA84037) Use Summary Table

	Aquatic Life*
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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[image: image239.wmf]

	Not  Assessed





*”Alert Status” issues identified.
RECOMMENDATIONS:  LAKE MASCUPPIC (segment MA84037)

· Review recommendations for long-term restoration/preservation from the Lake Mascuppic Diagnostic Feasibility Study and effect their implementation (Lycott 1990b). 

· Coordinate with DEM and/or other groups conducting lake and watershed surveys to generate quality assured lakes data.
· As part of any lake water quality evaluation, include identification of non-native species (and confirmation of C. caroliniana and P. crispus) and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
· Review data from “Beaches Bill” required water quality testing at this segment’s beach (bacteria sampling from all formal bathing beaches) to assess the status of the recreational uses.

· Determine the effectiveness of the herbicide treatment on the non-native, aquatic plant infestations. Prevent the further spread of these plants to unaffected areas (of this pond and to other ponds) by alerting pond-users to the problem and responsibility of spreading these exotic species.  This should include posting of boat access points with educational warning signs.
· Control C. caroliniana and P. crispus and investigate the downstream spread of these species by implementing the following actions:  

· For exotic aquatic 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 [GEIR] 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.  The draft GEIR (MA DEP and DEM 1998) should be consulted prior to the development of any pond management plan to control exotic aquatic 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 GEIR for Eutrophication and Aquatic Plant Management in Massachusetts (MA DEP and DEM 1998) should be consulted prior to the development of any pond management plan to control exotic aquatic plant species.  Plant control options can be selected from several techniques (e.g., bottom barriers, drawdown, herbicides, etc.) each of which has advantages and disadvantages that need to be addressed for the specific site.  However, methods that result in fragmentation (such as cutting or raking) should be discouraged because of the propensity for these plants to reproduce and spread vegetatively (from cuttings). 
· Another important component of a management plan is prevention of further spreading of these plants.  Once the extent of the problem is determined and control practices are exercised, vigilant monitoring needs to be practiced to guard against infestations occurring in unaffected areas (of this pond and to other ponds) 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 pond-users to the problem and responsibility of spreading these species.

Massapoag Pond (Segment MA84087)  
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Location: Dunstable/Groton/Tyngsborough 

Size: 113 acres

Classification: Class B

Estimated Trophic Status: Eutrophic

Massapoag Pond is on the 1998 303(d) list of impaired waters for organic enrichment/low DO (Table 3).  The Department is currently drafting a nutrient control TMDL for this waterbody.

A survey of Massapoag Pond was carried out by the MRWC and the Dunstable Stream Team between July and September 1999.  Results are documented in the Salmon Brook Watershed – 1999 Shoreline Survey Report (Rapp 1999a).  

The trophic status estimate is based on DWM’s observations of very dense macrophyte cover and observations of hypolimnetic oxygen depletion (MA DEP 1999e).

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges in the vicinity of Massapoag Pond.

USE ASSESSMENT: 

Aquatic Life

Macrophytes

Two non-native macrophytes, Myriophyllum heterophyllum (variable milfoil) and Potamogeton crispus (curly-leaf pondweed) were observed by DWM during the 2 September 1999 macrophyte survey in Massapoag Pond (Appendix B, Table B2 and MA DEP 1999e).
Chemistry-water

DWM used a Hydrolab( to measure dissolved oxygen, temperature, pH, specific conductivity, and total dissolved solids at the deep hole (approximately 12.5 m) in Massapoag Pond.  These data can be found in Appendix B, Table B3.

Because of the presence of non-native macrophytes, the Aquatic Life Use for the entire 113 acres of Massapoag Pond is assessed as partial support.  Additionally, oxygen depletion occurred below 4.5 m during July, August, and September 1999.  Approximately 20 acres of Massapoag Pond is greater than 4.5 m (estimated using the bathymetric map and MassGIS).  In addition to exotic species, the Aquatic Life Use for these 20 acres is also assessed as impaired (partial support) by organic enrichment/low dissolved oxygen.

Fish Consumption

In 1999 fish toxics monitoring, by Normandeau and Associates, was conducted in Massapoag Pond as part of the DEP ORS mercury study.  Because of elevated mercury concentrations, DPH issued a fish consumption advisory for Massapoag Pond, Dunstable/Groton/Tyngsborough (MDPH 2001a).  The advisory recommends the following:

1. “Children under 12, pregnant women and nursing mothers should not consume any fish from Massapoag Pond.”

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

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 113 acres of Massapoag Pond due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Primary and Secondary Contact RECREATION AND Aesthetics

Approximately 60 acres of Massapoag Pond were very densely covered with floating leaf and submergent vegetation (Appendix B, Table B2 and MA DEP 1999e).  The dominant species was Potamogeton robbinsii.  No algal blooms were observed by DWM during the surveys in July, August, and September 1999. The Secchi disc transparency was always observed as greater than the four foot (1.2 m) bathing beach criterion (Appendix B, Table B4 and MA DEP 1999e).  

Based on the very dense macrophyte cover along the shoreline of Massapoag Pond, the Primary and Secondary Contact Recreational and Aesthetics uses were assessed as non-support for 60 acres. The Primary Contact Recreational Use was not assessed for the remaining 53 acres (lack of fecal coliform bacteria data) and the Secondary Contact Recreational and Aesthetics uses were evaluated as support in the 53 “open-water” acres based on best professional judegment.

Massapoag Pond (MA84087) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image240.png]



	PARTIAL SUPPORT
	Exotic species, Organic enrichment/low DO
	
	Unknown
	

	Fish  Consumption
	[image: image241.png]



	NON SUPPORT
	Mercury
	
	Atmospheric deposition
	

	Primary  Contact
	[image: image242.png]



	NON SUPPORT – 60 acres
NOT ASSESSED – 53 acres
	Noxious aquatic plants
	
	Unknown
	

	Secondary  Contact
	[image: image243.png]



	SUPPORT – 53 acres NON SUPPORT – 60 acres
	Noxious aquatic plants
	
	Unknown
	

	Aesthetics
	
[image: image244.wmf]
	SUPPORT – 53 acres
NOn support – 60 acres
	Noxious aquatic plants
	
	Unknown
	


RECOMMENDATIONS:  Massapoag Pond (segment MA84087)

· Implement recommendations from the nutrient TMDL analysis currently being prepared by DEP.
· Support the Dunstable Stream Team action priorities documented in the Salmon Brook Watershed – 1999 Shoreline Survey Report (Rapp 1999a).

· Coordinate with DEM and/or other groups conducting lake and watershed surveys to generate quality assured lakes data.
· Control M. heterophyllum and P. crispus and investigate the downstream spread of these species by implementing the following actions:  

· For exotic aquatic 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 [GEIR] 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.  The draft GEIR (MA DEP and DEM 1998) should be consulted prior to the development of any pond management plan to control exotic aquatic 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 GEIR for Eutrophication and Aquatic Plant Management in Massachusetts (MA DEP and DEM 1998) should be consulted prior to the development of any pond management plan to control exotic aquatic plant species.  Plant control options can be selected from several techniques (e.g., bottom barriers, drawdown, herbicides, etc.) each of which has advantages and disadvantages that need to be addressed for the specific site.  However, methods that result in fragmentation (such as cutting or raking) should be discouraged because of the propensity for these plants to reproduce and spread vegetatively (from cuttings). 
· Another important component of a management plan is prevention of further spreading of these plants.  Once the extent of the problem is determined and control practices are exercised, vigilant monitoring needs to be practiced to guard against infestations occurring in unaffected areas (of this pond and to other ponds) 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 pond-users to the problem and responsibility of spreading these species.
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MA84038)  

Location:  Littleton  

Size: 22 acres

Classification: Class B 

Estimated Trophic Status: Hypereutrophic

This pond (the North Basin) is on the 1998 303(d) list of impaired waters for noxious aquatic plants (Table 3).  The US ACOE is preparing a preliminary restoration proposal for this pond (Blumeris 2001b).

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals from or surface wastewater discharges directly to Mill Pond.  It should be noted however that Veryfine Products, Inc. discharges to an unnamed tributary of Mill Pond (see information on page 38: river segment MA84B-01).

Use Assessment SUmmary:

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

Mill Pond (MA84038) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed


RECOMMENDATIONS:  MILL POND (Segment MA84038)

· Review the US ACOE restoration proposal for this pond when available.

· Coordinate with DEM and/or other groups conducting lake and watershed surveys to generate quality assured lakes data.  
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.

Mill Pond (Segment MA84081)  
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Location:  Littleton  

Size: 12 acres

Classification: Class B 

Estimated Trophic Status: Hypereutrophic

This pond is on the 1998 303(d) list of impaired waters for noxious aquatic plants.

It is the southern basin of Mill Pond (Segment MA84038) (Table 3) .  The US ACOE is preparing a preliminary restoration proposal for this pond (Blumeris 2001b).

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges in the vicinity of Mill Pond.

Use Assessment SUmmary: 

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

Mill Pond (MA84081) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed


RECOMMENDATIONS:  MILL POND (Segment MA84081)

· Review the US ACOE restoration proposal for this pond when available.

· Coordinate with DEM and/or other groups conducting lake surveys to generate quality assured lakes data.  
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.

Mill Pond (Segment MA84039)  
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Location:  West Newbury  

Size: 16 acres

Classification: Class B 

Estimated Trophic Status: Undetermined

This pond is on the 1998 303(d) list of impaired waters for nutrients, siltation, and noxious aquatic plants (Table 3).

A Mill Pond Diagnostic/Feasiblilty Study West Newbury was conducted between April 1986 and March 1987 (IEP 1988).   

Dredging of the pond was completed in October 2000 (Barber 2001a). 

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges in the vicinity of Mill Pond.

Use Assessment SUmmary:

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

Mill Pond (MA84039) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed


RECOMMENDATIONS:  MILL POND (segment MA84039)

· Review recommendations for long-term restoration/preservation from the Mill Pond Diagnostic Feasibility Study (IEP 1988) and effect their implementation. 
· Coordinate with DEM and/or other groups conducting lake and watershed surveys to generate quality assured lakes data.
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.  

Millvale Reservoir (Segment MA84041)  
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Location:  Haverhill  

Size: 43 acres

Classification: Class A, Public Water Supply  

Estimated Trophic Status: Undetermined

WMA water withdrawal Summary (TABLE D2):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Haverhill Water Treatment Department
	3128000
	
	31312802
	128-05S*
	6.06*
	6.67*, **


* indicates system-wide withdrawal; all sources are not necessarily within this segment, ** exceeded WMA threshold of >0.1 MGD over registration volume
The Haverhill Water Treatment Department exceedance is enforcement sensitive; additional technical information has to be submitted to DEP for the pending WMA permit (Casella 2001 and Okeefe 2001).   

USE ASSESSMENT: 

Fish Consumption

In 1999 fish toxics monitoring, by the City of Haverhill, was conducted in Millvale Reservoir as part of the DEP ORS mercury study.  Because of elevated mercury concentrations, DPH issued a fish consumption advisory for Millvale Reservoir, Haverhill  (MDPH 2001a).  The advisory recommends the following:

1. “Children under 12, pregnant women and nursing mothers should not consume any fish from Millvale Reservoir.”

2. “The general public should not consume any largemouth bass from Millvale Reservoir.”

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 43 acres of Millvale Reservoir due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Millvale Reservoir (MA84041) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
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	NOT ASSESSED
	
	
	
	

	Fish  Consumption
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	NON SUPPORT
	Mercury
	
	Atmospheric deposition
	

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

	Primary  Contact
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	NOT ASSESSED
	
	
	
	

	Secondary  Contact
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	NOT ASSESSED
	
	
	
	

	Aesthetics
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	NOT ASSESSED
	
	
	
	


RECOMMENDATIONS:  Millvale Reservoir (segment MA84041)

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

· Resolve and issue Haverhill Water Department’s WMA permit with appropriate limits and monitoring requirments.  

· Coordinate with groups conducting lake and watershed surveys to generate quality assured lakes data.

· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.

Newfield Pond (Segment MA84046)  
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Location:  Chelmsford  

Size: 77 acres

Classification: Class B

Estimated Trophic Status: Eutrophic

Newfield Pond is also known as Freeman Lake or Crystal Lake. This pond is on the 1998 303(d) list of impaired waters for organic enrichment/ low DO (Table 3).  The Department is currently drafting a nutrient control TMDL for this waterbody.

The trophic status estimate is based on DWM’s observations of very dense macrophyte cover, evidence of hypolimnetic oxygen depletion and supersaturation of oxygen in the epilimnion (MA DEP 1999e).

It should also be noted that Chelmsford has received SRF funding to implement their Long Term plan to eliminate Title V systems and install sewers in the community (Barber 2001a).
WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges in the vicinity of Newfield Pond.

USE ASSESSMENT: 

aquatic life

Macrophytes

Three non-native macrophytes, Cabomba caroliniana (fanwort), Myriophyllum spicatum (Eurasian milfoil) and Potamogeton crispus (curly-leaf pondweed) were observed by DWM during the 23 August 1999 macrophyte survey in Newfield Pond (Appendix B, Table B2 and MA DEP 1999e).

Chemistry-water

DWM used a Hydrolab( to measure dissolved oxygen, temperature, pH, specific conductivity, and total dissolved solids at the deep hole (approximately 8.2 m) in Newfield Pond.  These data can be found in Appendix B, Table B3.

Because of the presence of non-native macrophytes, the Aquatic Life Use for the entire 77 acres of Newfield Pond is assessed as partial support.  Additionally, oxygen depletion occurred below four meters during July, August, and September 1999.  Approximately seven acres of Newfield Pond is greater than four meters (estimated using the bathymetric map and GIS).  In addition to exotic species, the Aquatic Life Use for these seven acres is also assessed as impaired (partial support) by organic enrichment/low dissolved oxygen.

Fish Consumption

In 1999 fish toxics monitoring, by Normandeau and Associates, was conducted in Newfield Pond as part of the DEP ORS mercury study.  Because of elevated mercury concentrations, DPH issued a fish consumption advisory for Newfield Pond, Chelmsford (MDPH 2001a).  The advisory recommends the following:

1. “Children under 12, pregnant women and nursing mothers should not eat largemouth bass from Newfield Pond.”

2. “The general public should limit consumption of largemouth bass from Newfield Pond to two meals per month.”

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 77acres of Newfield Pond due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Primary and Secondary Contact RECREATION AND Aesthetics

Approximately 27 acres, primarily along the western portion of Newfield Pond, were densely to very densely covered with submergent vegetation (Appendix B, Table B2 and MA DEP 1999e).  The dominant species was M. spicatum.  Although no algal blooms were observed by DWM during the surveys in July, August, and September 1999 there was evidence of nuisance blue-green species (Microcystis sp.).  The Secchi disc transparency was always observed as greater than the four foot (1.2 m) bathing beach criterion (Appendix B, Table B4 and MA DEP 1999e).  

Based on the dense/very dense macrophyte cover along the western portion of Newfield Pond, the Primary and Secondary Contact Recreational and Aesthetics uses were assessed as non-support for 27 acres. The Primary Contact Recreational Use was not assessed for the remaining 50 acres (lack of fecal coliform bacteria data) and the Secondary Contact Recreational and Aesthetics uses were evaluated as support in the 50 “open-water” acres based on best professional judegment.

Newfield Pond (MA84046) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image266.png]



	PARTIAL SUPPORT
	Exotic species, Organic enrichment/low DO 
	
	Unknown
	

	Fish  Consumption
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	Non Support 
	Mercury
	
	Atmospheric deposition
	

	Primary  Contact
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	NON SUPPORT – 27 acres
NOT ASSESSED – 50 acres
	Noxious aquatic plants
	
	Unknown
	

	Secondary  Contact
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	SUPPORT – 50 acres NON SUPPORT – 27 acres
	Noxious aquatic plants
	
	Unknown
	

	Aesthetics
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	SUPPORT – 50 acres
NOn support – 27 acres
	Noxious aquatic plants
	
	Unknown
	


RECOMMENDATIONS:  NEWFIELD POND (segment MA84046)
· Implement recommendations from the nutrient TMDL analysis currently being prepared by DEP.
· Coordinate with DEM and/or other groups conducting lake surveys to generate quality assured lakes data.  
· Control C. caroliniana, M. spicatum and P. crispus and investigate the downstream spread of these species by implementing the following actions:  

· For exotic aquatic 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 [GEIR] 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.  The draft GEIR (MA DEP and DEM 1998) should be consulted prior to the development of any pond management plan to control exotic aquatic 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 GEIR for Eutrophication and Aquatic Plant Management in Massachusetts (MA DEP and DEM 1998) should be consulted prior to the development of any pond management plan to control exotic aquatic plant species.  Plant control options can be selected from several techniques (e.g., bottom barriers, drawdown, herbicides, etc.) each of which has advantages and disadvantages that need to be addressed for the specific site.  However, methods that result in fragmentation (such as cutting or raking) should be discouraged because of the propensity for these plants to reproduce and spread vegetatively (from cuttings). 
· Another important component of a management plan is prevention of further spreading of these plants.  Once the extent of the problem is determined and control practices are exercised, vigilant monitoring needs to be practiced to guard against infestations occurring in unaffected areas (of this pond and to other ponds) 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 pond-users to the problem and responsibility of spreading these species.

· Review data from “Beaches Bill” required water quality testing at this segment’s beach (bacteria sampling from all formal bathing beaches) to completely assess the status of the Primary Contact Recreational Use.

Lake Pentucket (Segment MA84051)  
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Location:  Haverhill  

Size: 44 acres

Classification: Class A, Public water supply  

Estimated Trophic Status: 

Lake Pentucket, Haverhill is also known as Round Pond.

WMA water withdrawal and NPDES wastewater discharge Summary:

Lake Pentucket (Round Pond) will be included as a source (07S) in the Haverhill Water Treatment Department’s WMA permit (currently the Haverhill Water Treatment Department is exceeding their registration which is enforcement sensitive; additional technical information has to be submitted to DEP for the pending WMA permit [Casella 2001 and Okeefe 2001]).  

Based on the available information there are no regulated surface wastewater discharges to this waterbody.

USE ASSESSMENT: 

Fish Consumption

In 1999 fish toxics monitoring, by Normandeau and Associates, was conducted in Lake Pentucket as part of the DEP ORS mercury study.  Because of elevated mercury concentrations, DPH issued a fish consumption advisory for Lake Pentucket, Haverhill  (MDPH 2001a).  The advisory recommends the following:

1. “The general public should not consume any fish from Lake Pentucket.”

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 44 acres of Lake Pentucket due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Lake Pentucket (MA84051) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image271.png]



	NOT ASSESSED
	
	
	
	

	Fish  Consumption
	[image: image272.png]



	NON-SUPPORT
	Mercury
	
	Atmospheric deposition
	

	Drinking Water
	[image: image273.png]



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

	Primary  Contact
	[image: image274.png]



	NOT ASSESSED
	
	
	
	

	Secondary  Contact
	[image: image275.png]



	NOT ASSESSED
	
	
	
	

	Aesthetics
	
[image: image276.wmf]
	NOT ASSESSED
	
	
	
	


RECOMMENDATIONS:  Lake Pentucket (segment MA84051)

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

· Resolve and issue Haverhill Water Department’s WMA permit with appropriate limits and monitoring requirments.  

· Coordinate with groups conducting lake and watershed surveys to generate quality assured lakes data.

· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.

Lake Saltonstall (Segment MA84059)  
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Location:  Haverhill  

Size: 45 acres

Classification: Class B 

Estimated Trophic Status: Undetermined

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges in the vicinity of Lake Saltonstall.

USE ASSESSMENT: 

Fish Consumption

In 1999 fish toxics monitoring was conducted by the City of Haverhill in Lake Saltonstall as part of the DEP ORS mercury study.  Because of elevated mercury concentrations, DPH issued a fish consumption advisory for Lake Saltonstall, Haverhill (MDPH 2001a).  The advisory recommends the following:

1. “Children under 12 years, pregnant women and nursing mothers should eat any largemouth bass from Lake Saltonstall.”

2. “The general public should limit consumption of all largemouth bass from Lake Saltonstall to two meals per month.”

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 45 acres of Lake Saltonstall due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Lake Saltonstall (MA84059) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image277.png]



	Not Assessed
	
	
	
	

	Fish  Consumption
	[image: image278.png]



	Non Support 
	Mercury
	
	Atmospheric deposition
	

	Primary  Contact
	[image: image279.png]



	Not Assessed
	
	
	
	

	Secondary  Contact
	[image: image280.png]



	Not Assessed
	
	
	
	

	Aesthetics
	
[image: image281.wmf]
	Not Assessed
	
	
	
	


RECOMMENDATIONS:  Lake Saltonstall (segment MA84059)

· Coordinate with DEM and/or other groups conducting lake and watershed surveys to generate quality assured lakes data.
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
· Review data from “Beaches Bill” required water quality testing at this segment’s beach (bacteria sampling from all formal bathing beaches) to assess the status of the recreational uses.

Spectacle Pond (Segment MA84089)  
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Location:  Littleton/Ayer

Size: 79 acres 

Classification: Class B 

Estimated Trophic Status: Eutrophic

A Diagnostic/Feasibility Study of Spectacle Pond, Littleton/Ayer, Massachusetts was conducted in the summer and fall of 2000 by Environmental Science Services, Inc.  (ESS 2001).

A shoreline and pipe (culvert and stormdrain) survey of Spectacle Pond was carried out by the MRWC and the Upper Stony Brook Stream Team volunteers in May 2000.  The shoreline and pipe survey data are available in the Upper Stony Brook Watershed 2000 Shoreline Survey Report (Carney 2000).  

WMA water withdrawal Summary (Table D2):

	Facility
	PWS ID#
	WMA

Permit #
	WMA

Registration #
	Source
	Authorized Withdrawal (MGD)
	1999 Average

Withdrawal (MGD)

	Ayer DPW-Water Division*
	2019000
	
	21301901
	019-03G

019-04G


	0.66
	1.09** (see note below)

	Littleton Water Department
	2158000
	9P21315802
	21315803
	158-04G
	0.84reg***

0.63per***

1.47total***
	1.14***


*  The Ayer DPW is also registered and permitted in the Nashua River Basin (Grove Pond wells), **  withdrawal exceeds WMA threshold by greater than 0.1 MGD, *** indicates system-wide withdrawal; all sources are not necessarily within this segment

Note:  While the Ayer DPW Water Division exceeded their WMA registration in the Merrimack River Basin, they did not exceed their WMA registered and permitted withdrawal volumes from the Nashua and Merrimack River Basin sources.  They experience operational problems (clogging) at their Grove Pond wells in the Nashua River Basin and must switch to the Spectacle Pond wells.  They have applied to the Department for a WMA permit to increase their withdrawal volume from the Merrimack River Basin.  This application is currently under review (Lemerise 2001).

NPDES WASTEWATER DISCHARGE SUMMARY (APPENDIX D, TABLE D1):

Spectacle Pond WTF (MAG640002) was authorized to discharge (permit issue October 1995) settling tank supernate after sand filtration to Spectacle Pond.  Occasionally chemical cleaning (chlorination and potassium hydroxide) of the water treatment membranes is required.  This wastewater also receives treatment (neutralization) prior to any discharge via the sand filters.  The Littleton Water Department filed for a renewal of their general permit in May 2001.

USE ASSESSMENT: 

AQUATIC LIFE

Macrophytes

Three non-native macrophytes, Cabomba caroliniana (fanwort), Myriophyllum heterophyllum (variable milfoil), and Potamogeton crispus (curly-leaf pondweed) were observed by ESS during the 20 July 2000 macrophyte survey in Spectacle Pond (ESS 2001).

Chemistry-water

ESS, Inc. deployed in-situ meters to measure dissolved oxygen, temperature, pH, and specific conductivity at the deep hole stations in Spectacle Pond (approximately 35 feet in the southwestern basin and 15 feet in the northeastern basin).  Alkalinity, turbidity and nutrient sampling was also conducted.

Because of the presence of non-native macrophytes, the Aquatic Life Use for the entire 79 acres of Spectacle Pond is assessed as partial support.  Additionally, oxygen depletion occurred below two meters during July, August, and September 2000 (ESS 2001).  Approximately 45 acres of Spectacle Pond is greater than two meters (estimated using the bathymetric map and MassGIS).  In addition to exotic species, the Aquatic Life Use for these 45 acres is also assessessed as impaired (partial support) by organic enrichment/low dissolved oxygen.

Primary and Secondary Contact RECREATION AND Aesthetics

Approximately 30 acres, primarily along the entire shoreline of Spectacle Pond, were densely to very densely covered with submergent and floating leaf vegetation (ESS 2001).  The co-dominant species were C. caroliniana, M. heterophyllum, Nuphar variegatum, Nymphaea odorata, Potamogeton robbinsii and Utricularia purpurea.  No algal blooms were observed by ESS during the surveys in July, August, and September 2000.   The Secchi disc transparency was always observed as greater than the four foot (1.2 m) bathing beach criterion (ESS 2001).  

Based on the dense/very dense macrophyte cover along the shoreline of Spectacle Pond, the Primary and Secondary Contact Recreational and Aesthetics uses were assessed as non-support for 30 acres. The Primary Contact Recreational Use was not assessed for the remaining 49 acres (lack of fecal coliform bacteria data) and the Secondary Contact Recreational and Aesthetics uses were evaluated as support in the 49 “open-water” acres based on best professional judegment.

Spectacle Pond (MA84089) Use Summary Table

	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image282.png]



	PARTIAL SUPPORT
	Exotic species, Organic enrichment/low DO
	Nutrients
	Unknown
	Urban runoff

	Fish  Consumption
	[image: image283.png]



	NOT ASSESSED
	
	
	
	

	Primary  Contact
	[image: image284.png]



	NON SUPPORT – 30 acres
NOT ASSESSED – 49 acres
	Noxious aquatic plants
	Nutrients
	Unknown
	Urban runoff

	Secondary  Contact
	[image: image285.png]



	SUPPORT – 49 acres NON SUPPORT – 30 acres
	Noxious aquatic plants
	Nutrients
	Unknown
	Urban runoff

	Aesthetics
	
[image: image286.wmf]
	SUPPORT – 49 acres
NOn support – 30 acres
	Noxious aquatic plants
	Nutrients
	Unknown
	Urban runoff


RECOMMENDATIONS:  SPECTACLE POND (segment MA84089)

· Review recommendations for restoration/preservation from the Diagnostic/Feasibility Study of Spectacle Pond (ESS 2001):  

· effect implementation of aquatic plant management

· develop a detailed plan to reduce pollutants associated with storm events and to maintain and enhance fish and wildlife habitat

· establish a long-term monitoring program that identifies potential problems and documents effectiveness of any implemented management measures.  

· Develop and reissue Spectacle Pond WTF (MAG640002) NPDES permit.
· As part of the WMA 5-year review process, DEP should continue to evaluate Littleton Water Department’s compliance with their WMA registration and/or permit limits.

· Coordinate with DEM and/or other groups conducting lake and watershed surveys to generate quality assured lakes data.  

· Support the Upper Stony Brook Stream Teams priorities (Carney 2000) for action including:
· Clean out and repair culverts around Spectacle Pond
· Education of local community for BMPs to control the spread of non-native aquatic vegetation
· Control C. caroliniana, M. heterophyllum and P. crispus and investigate the downstream spread of these species by implementing the following actions:  

· For exotic aquatic 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 [GEIR] 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.  The draft GEIR (MA DEP and DEM 1998) should be consulted prior to the development of any pond management plan to control exotic aquatic 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 GEIR for Eutrophication and Aquatic Plant Management in Massachusetts (MA DEP and DEM 1998) should be consulted prior to the development of any pond management plan to control exotic aquatic plant species.  Plant control options can be selected from several techniques (e.g., bottom barriers, drawdown, herbicides, etc.) each of which has advantages and disadvantages that need to be addressed for the specific site.  However, methods that result in fragmentation (such as cutting or raking) should be discouraged because of the propensity for these plants to reproduce and spread vegetatively (from cuttings). 
· Another important component of a management plan is prevention of further spreading of these plants.  Once the extent of the problem is determined and control practices are exercised, vigilant monitoring needs to be practiced to guard against infestations occurring in unaffected areas (of this pond and to other ponds) 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 pond-users to the problem and responsibility of spreading these species.

· Resolve and issue Ayer DPW-Water Division’s WMA permit with appropriate limits and monitoring requirments.  

Stevens Pond (Segment MA84064)  
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Location:  North Andover  

Size: 26 acres

Classification: Class B 

Estimated Trophic Status: Undetermined

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges in the vicinity of Stevens Pond.

USE ASSESSMENT: 

Fish Consumption

In 1999 fish toxics monitoring, by Normandeau and Associates, was conducted in Stevens Pond as part of the DEP ORS mercury study.  Because of elevated mercury concentrations, MDPH issued a fish consumption advisory for Stevens Pond, North Andover (MDPH 2001a).  The advisory recommends the following:

1. “Children under 12 years, pregnant women and nursing mothers should eat any largemouth bass from Stevens Pond.”

2. “The general public should limit consumption of all largemouth bass from Stevens Pond to two meals per month.”

Because of the site-specific MDPH fish consumption advisory, the Fish Consumption Use is non-support for the 26 acres of Stevens Pond due to mercury contamination.  It should be noted that a statewide fish consumption advisory is also in effect (see Fish Consumption Use assessment guidance, page 7).

Stevens Pond (MA84064) Use Summary Table
	Designated Uses
	Status
	Causes
	Sources

	
	
	Known
	Suspected
	Known
	Suspected

	Aquatic Life
	[image: image287.png]



	Not Assessed
	
	
	
	

	Fish  Consumption
	[image: image288.png]



	Non Support 
	Mercury
	
	Atmospheric deposition
	

	Primary  Contact
	[image: image289.png]



	Not Assessed
	
	
	
	

	Secondary  Contact
	[image: image290.png]



	Not Assessed
	
	
	
	

	Aesthetics
	
[image: image291.wmf]
	Not Assessed
	
	
	
	


RECOMMENDATIONS:  stevens pond (segment MA84064)

· Coordinate with DEM and/or other groups conducting lake and watershed surveys to generate quality assured lakes data.
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
· Review data from “Beaches Bill” required water quality testing at this segment’s beach (bacteria sampling from all formal bathing beaches) to assess the status of the recreational uses.

Uptons Pond (Segment MA84075)  
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Location:  Tyngsborough  

Size: 7 acres

Classification: Class B 

Estimated Trophic Status: Undetermined

WMA water withdrawal and NPDES wastewater discharge Summary: 

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges in the vicinity of Uptons Pond.

Use Assessment SUmmary:

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

Uptons Pond (MA84075) Use Summary Table
	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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[image: image295.png]
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	Not  Assessed


RECOMMENDATIONS:  UPTONS POND (Segment MA84075)

· Coordinate with DEM and/or other groups conducting lake and watershed surveys to generate quality assured lakes data.  
· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.
Ward Pond (Segment MA84096)  
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Location:  Ashburnham

Size: 51 acres

Classification: Class B

Estimated Trophic Status: Eutrophic

This pond, also known as Billy Ward Pond, is on the 1998 303(d) list of impaired waters for organic enrichment/low DO (Table 3).

WMA water withdrawal and NPDES wastewater discharge Summary:

Based on the available information, there are no regulated water withdrawals or surface wastewater discharges in the vicinity of Ward Pond.

Use Assessment SUmmary:

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

Ward Pond (MA84096) Use Summary Table

	Aquatic Life
	Fish  Consumption
	Primary  Contact
	Secondary  Contact
	Aesthetics
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	Not  Assessed


RECOMMENDATIONS:   WARD POND (segment MA84096)

· Coordinate with DEM and/or other groups conducting lake and watershed surveys to generate quality assured lakes data. 

· As part of any lake water quality evaluation, include identification of non-native species and mapping of macrophyte cover in order to evaluate the status of the Aquatic Life, Recreational and Aesthetic uses.

Recommendations – Lakes
· For non-native aquatic or wetland plant species that were 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, to determine the extent of the infestation (Table 5).  And, "spot" treatments should be undertaken to control populations at these sites before they spread further.  These treatments may be in the form of carefully hand pulling individual plants, in small areas, or selective herbicide applications in larger areas.  In either case, the treatments should be undertaken prior to fruit formation and with a minimum of fragmentation of the individual plants.  These cautions will minimize the spreading of the populations.
Table 5.  Non-native aquatic plant species locations (in bold) in the Merrimack River Basin and their possible paths of downstream spreading (Appendix B, Table B10).

	Cabomba caroliniana (Fanwort)

	Forge Pond (Littleton/Westford) ( Stony Brook (through unnamed impoundments, Graniteville Pond, Westford, and Westford Station Pond, Westford)  ( Merrimack River (Chelmsford)

	Lake Mascuppic (Dracut/Tynsborough) ( unnamed tributary (through an unnamed impoundment) ( Lawrence Brook ( Merrimack River (Tyngsborough) 

	Newfield Pond (Chelmsford) ( unnamed tributary ( Stony Brook ( Merrimack River (Chelmsford)

	Spectacle Pond (Littleton) ( Gilson Brook ( Forge Pond (Littleton/Westford) ( Stony Brook (through unnamed impoundments, Graniteville Pond, Westford, and Westford Station Pond, Westford) ( Merrimack River (Chelmsford)

	Myriophyllum heterophyllum (Variable water milfoil)

	Flint Pond (Tyngsborough) ( unnamed tributary (through an unnamed impoundment) ( Merrimack River (Tyngsborough) 

	Knops Pond/Lost Lake (Groton) ( unnamed tributary ( Whitney Pond (Groton) ( Cow Pond Brook (including Upper Massapoag Pond, Groton/Tyngsborough (  Massapoag Pond (Groton/Dunstable) ( Salmon Brook (including Lower Massapoag Pond , Dunstable) (  to confluence with Merrimack River in New Hampshire

	Massapoag Pond (Groton/Dunstable) ( Salmon Brook (including Lower Massapoag Pond, Dunstable) (  to confluence with Merrimack River in New Hampshire

	Spectacle Pond (Littleton) ( Gilson Brook ( Forge Pond (Littleton/Westford) ( Stony Brook (through unnamed impoundments, Graniteville Pond, Westford, and Westford Station Pond, Westford)  ( Merrimack River (Chelmsford) 

	Myriophyllum spicatum (Eurasian water milfoil)

	Newfield Pond (Chelmsford) ( unnamed tributary ( Stony Brook ( Merrimack River (Chelmsford)

	Najas minor (European naiad)

	Flint Pond (Tyngsborough) ( unnamed tributary (through an unnamed impoundment) ( Merrimack River (Tyngsborough) 

	Potamogeton crispus (Curly leaf pondweed)

	Forge Pond (Littleton/Westford) ( Stony Brook (through unnamed impoundments, Graniteville Pond, Westford, and Westford Station Pond, Westford) ( Merrimack River (Chelmsford)

	Lake Mascuppic (Dracut/Tynsborough) ( unnamed tributary (through an unnamed impoundment) ( Lawrence Brook ( Merrimack River (Tyngsborough) 

	Massapoag Pond (Groton/Dunstable) ( Salmon Brook (including Lower Massapoag Pond, Dunstable) ( to confluence with Merrimack River in New Hampshire

	Newfield Pond (Chelmsford) ( unnamed tributary ( Stony Brook ( Merrimack River (Chelmsford)

	Spectacle Pond (Littleton) ( Gilson Brook ( Forge Pond (Littleton/Westford) ( Stony Brook (through unnamed impoundments, Graniteville Pond, Westford, and Westford Station Pond, Westford) ( Merrimack River (Chelmsford)


· As with the isolated cases, a program to manage the more extensive plant infestations should include additional monitoring efforts to determine the extent of the problem.  Plant control aspects of any plan to manage the non-native aquatic species mentioned above can select from several techniques (e.g., bottom barriers, drawdown, herbicides, etc.), each of which has advantages and disadvantages that need to be addressed for the specific site.  However, methods that result in fragmentation (such as cutting or raking) should be discouraged because of the propensity for these plants to reproduce and spread vegetatively (from cuttings).

· Another important component of a management plan is prevention of further spreading of these plants.  Once the extent of the problem is determined and control practices are exercised vigilant monitoring needs to be practiced to guard against infestations occurring in unaffected areas and to ensure that managed areas stay in check.  A key portion of the prevention program should be posting of boat access points with signs to educate and alert lake-users to the problem and responsibility of spreading these species.

· Coordinate with DEM to generate quality assured lakes data and conduct more intensive lake and watershed surveys to better determine the lake trophic and use support status and identify causes and sources of impairment.  
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