CHARLES RIVER WATERSHED  - RIVER SEGMENT ASSESSMENTS 

The following segments in the Charles River Watershed are included in this report (Figure 6):

CHARLES RIVER WATERSHED  - RIVER SEGMENT ASSESSMENTS

Charles River (Segment MA72-01)
19
Charles River (Segment MA72-02)
20
Charles River (Segment MA72-03)
23
Charles River (Segment MA72-04)
26
Beaver Brook (Segment MA72-12)
29
Mine Brook (Segment MA72-14)
30
Charles River (Segment MA72-05)
32
Mill River (Segment MA72-15)
36
Stop River (Segment MA72-09)
39
Stop River (Segment MA72-10)
41
Bogastow Brook (MA72-16)
43
Charles River (Segment MA72-06)
46
Waban Brook (Segment MA72-17)
48
Fuller Brook (Segment MA72-18)
50
Trout Brook (Segment MA72-19)
52
Powissett Brook (Segment MA72-20)
54
Charles River (Segment MA72-07)
56
Rock Meadow Brook (Segment MA72-21)
59
Alder Brook (Segment MA72-22)
61
Sawmill Brook (Segment MA72-23)
63
South Meadow Brook (Segment MA72-24)
65
Rosemary Brook (Segment MA72-25)
67
Stony Brook (Segment MA72-26)
69
Unnamed tributary (Segment MA72-27)
71
Beaver Brook (Segment MA72-28)
72
Cheese Cake Brook (Segment MA72-29)
74
Charles River (Segment MA72-08)
76
Unnamed tributary (Segment MA72-30)
80
Muddy River (Segment MA72-11)
82
Unnamed tributary (Segment MA72-31)
85
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Charles River (Segment MA72-01) 

Location:  Outlet of Echo Lake, Hopkinton to Dilla Street, Milford.   Segment Length: 2.47 miles Classification: Class A, Public Water Supply, Warm Water Fishery.

SEGMENT DESCRIPTION
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Outlet Beaver

Pond

Confluence, Charles River,

Bellingham

From the outlet of Echo Lake in Hopkinton, the Charles River flows in a southerly direction through a predominantly wooded portion of the watershed. After receiving the drainage of Wildcat Pond and an unnamed tributary, the river continues south, crossing Interstate 495 before reaching the Dilla Street road crossing in Milford.

WITHDRAWALS AND DISCHARGES

WMA:

1. Public surface water withdrawal 2185000-02S in Hopkinton; 2185000-01S in Milford

2. Public groundwater withdrawals 2185000-01G in Milford

USE ASSESSMENT
No water quality monitoring has been conducted in this upper segment of the Charles River. The Milford Water Company has a pipeline from Echo Lake to the pumping station/sand filters at Dilla Street.  This segment is designated as Class A/Public Water Supply.  “To the extent compatible with this use these waters shall also be an excellent habitat for fish, other aquatic life and wildlife as well as primary and secondary contact recreation” (MA DEP 1996).  Field reconnaissance and observations by DEP sampling staff noted reduced (little to no) streamflows in this segment.  

SuMMARY 
Because of the lack of data, all designated uses (below) in the Charles River between the outlet of Echo Lake, Hopkinton and Dilla Street, Milford are not assessed at this time.

Aquatic Life
Fish  Consumption
Drinking Water
Primary  Contact
Secondary  Contact
Aesthetics
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RECOMMENDATIONS: Charles River (Segment MA72-01)

· Due to reduced flow in this segment resulting from the diverting of water via pipeline by the Milford Water Company, biological monitoring is strongly recommended to establish baseline conditions of biological integrity. The majority of this segment offers potentially excellent instream and riparian habitat for both fish and macroinvertebrates; however, reduced base flows may be detrimental to resident aquatic life (Fiorentino 1998).

Charles River (Segment MA72-02)

Location: Dilla Street, Milford to Milford WWTP, Hopedale.   Segment Length: 3.1 miles  

Classification:  Class B, Warm Water Fishery.

SEGMENT DESCRIPTION
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This segment of the Charles River flows south through Cedar Swamp Pond (a.k.a., Milford Pond).  The segment continues to flow in a southerly direction, through several underground stretches in urban Milford.  This segment is also joined by Godfrey Brook upstream of the Milford WWTP.  

WITHDRAWALS AND DISCHARGES

WMA:

1. Public surface water withdrawal 2185000-03S from surface waters (Lousia Lake on Huckelberry Creek) that feed into this segment of the Charles River. 

2. Public groundwater withdrawals: 2185000-02G, 2185000-05G, 2185000-03G, and 2185000-04G all in Milford

NPDES:

1. MA0033936 Mobil Station 06-PLH (unconfirmed).  This facility has a permit to discharge effluent from a groundwater remediation project to a storm sewer that discharges into Cedar Swamp Pond (Milford Pond).

2. MA0031127 A.J. Knott Tool & Mfg. Co.   This facility has a permit to discharge parking lot runoff into Cedar Swamp Pond (Milford Pond).

USE ASSESSMENT

In 1989, DWM conducted fish toxics monitoring in Cedar Swamp Pond.  DPH did issue a fish consumption advisory for Cedar Swamp Pond due to elevated levels of mercury (DPH 1998). The advisory recommends that children younger than 12 years, pregnant women and nursing mothers should not eat any fish from this waterbody, and the general public should limit consumption of all fish from this waterbody to two meals per month.  Therefore the fish consumption use is assessed as non-support for 1.1 miles.  The capped Milford Landfill, adjacent to the shore of Cedar Swamp Pond, was issued a closure certification by DEP.  This site now functions as an athletic field complex. 

The IM3 Project (CRWA 1998) documented sewage discharges into the Charles River at Central Street in Milford and in Godfrey Brook.  EPA is taking enforcement action to address this problem.  Milford did not fully comply with the order, and subsequent sampling by CRWA confirms the fecal coliform problem still exists.  Elevated fecal coliform bacteria (233 – 42,000 cfu/100ml) were also documented in the 1997 annual report by ENSR (1998) at the end of this segment (ENSR Reach 1 data).  The primary and secondary contact recreational uses are non-support for the portion of the segment from East Main Street (where the stream goes underground) in Milford to the end of the segment.  The upper portion of the segment, through Cedar Swamp Pond to the East Main Street bridge, is considered not assessed for the recreational uses due to land use changes (less urbanized upper watershed) and a lack of any instream data upstream from Central Street.

DEP identified that habitat quality in this segment of the Charles River was limited with respect to the flow regimes and instream substrates.  Little to no velocity was observed upstream of the Milford WWTP discharge.  

Macroinvertebrate data collected in “Reach 1” (upstream of the Milford WWTP discharge) by ENSR (1998) revealed a moderately impacted benthic community.  Although used as the reference condition to evaluate instream effects in the Charles River associated with the Milford WWTP/Milford Power Limited partnership facilities, the benthic community was dominated by organisms tolerant of organic pollution and associated low dissolved oxygen. 

The fish assemblage (ENSR 1998) in the Charles River upstream of the Milford WWTP discharge included eight species, three of which were represented by only one individual. Many of the species present are typical of a warmwater, slow-moving stream/pond assemblage. The sample was dominated by pumpkinseed (Lepomis gibbosus).

Dissolved oxygen measurements (ENSR, 1998) were frequently below the Class B, Aquatic Life, criteria during summer months between 1992 and 1995.   Data from 1996 and 1997 indicate improvement (meeting criteria) in water column dissolved oxygen levels.  Other water quality measurements made in the Charles River upstream of the Milford WWTP discharge by ENSR (1998) include pH, temperature, suspended solids, and ammonia nitrogen.  Although pH was often lower than 6.5 SU, none of the other variables exceeded Class B criteria (there were sporadic exceedences of criteria, however none were frequent or prolonged).  

Although some improvements in the water quality of the Charles River in this segment are being realized (corrective actions taken by town of Milford, improving dissolved oxygen conditions in summer months, etc.), habitat quality remains limited with respect to flow regimes and instream substrates necessary to support a diverse benthic community. This in turn is reflected in the resident biota, which continues to show signs of degradation (response) resulting from anthropogenic influences (stressors).     

Based on these findings the lower portion of this segment (below Central Street, Milford) was assessed as non-support for the aquatic life use, while the upper portion remains not assessed due to lack of data. 

In the lower one-third mile of the Charles River in this segment (downstream from ENSR station HA-2), the habitat assessments conducted by ENSR indicated that excessive nuisance aquatic vegetation existed instream. Therefore the aesthetic use was assessed as partial support for the lower 0.3 miles.  The upstream section of this reach (2.8 miles) remains not assessed due to lack of data. 

SUMMARY


Designated Uses
Status

Aquatic Life
[image: image7.png]



The upper 1.2 miles of this segment are not assessed.  The lower 1.9 miles do not support this use because the benthos are indicative of moderately impacted conditions.

Fish  Consumption
[image: image8.png]



1.1 miles (Cedar Swamp Pond) are non-support for this use due to a DPH fish consumption advisory (mercury).  The remainder (2.0 miles) of the segment is not assessed. 

Primary  Contact
[image: image9.png]



The upper 1.2 miles of this segment are not assessed. The lower 1.9 miles do not support this use because of elevated pathogen levels.

Secondary  Contact
[image: image10.png]



The upper 1.2 miles of this segment are not assessed. The lower 1.9 miles do not support this use because of elevated pathogen levels.

Aesthetics

[image: image11.wmf]
The upper 2.8 miles of this segment are not assessed. The lower 0.3 miles only partially support this use due to dense nuisance vegetation.

RECOMMENDATIONS: Charles River (Segment MA72-02)

· Monitoring should be conducted in the upper reaches of this segment to establish a reference station for future biomonitoring studies in this segment of the Charles River.  Habitat evaluations should accompany any biomonitoring efforts in this segment.  Water quality and bacteria sampling should be conducted upstream of East Main Street, Milford (where the Charles River is culverted underground) to increase spatial coverage as well as establish baseline conditions upstream of known water quality problems. 

· Continue efforts to bring Milford into compliance regarding the illicit sewer connections to the stormdrain system (Charles River at Central Street and Godfrey Brook subwatershed).  The town of Milford should inspect and repair failing storm and sanitary sewer infrastructure. 

· The technical advisory committee (TAC) should review and analyze results of ENSR’s Charles River Monitoring Program for the Milford Power Limited Partnership facility in Milford.  Permitting decisions would be made based upon the impact evaluations provided by the TAC.   

· Investigate impacts, if any, of landfill leachate and stormwater discharges on Cedar Swamp Pond. 

Charles River (Segment MA72-03)

Location:  Milford WWTP, Hopedale to outlet Box Pond, Bellingham.  Segment Length: 3.1 miles.   Classification:  Class B Warm Water Fishery.

SEGMENT DESCRIPTION
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This segment of the Charles River receives the treated effluent from the Milford WWTP.  The river flows in a generally southerly direction through mostly open space and light residential land use until it enters Box Pond, after which the channel turns east.   

WITHDRAWALS AND DISCHARGES

NPDES:

1. MA0100579 Milford WWTP.  This facility has a permit to discharge 4.3 MGD of treated wastewater effluent directly into the Charles River.

OTHER:

1. Milford Power Limited Partnership (MPLP). Formerly owned by ENRON, and currently owned by American National Power, the MPLP facility began power generation on July 1, 1994 and has continued on a regular basis since that date. During facility operation, the cooling towers are generally supplied with treated wastewater diverted from the Milford WWTP facility. The Charles River Monitoring Project, called for in the MADEP Sewer Extension Permit (MA24633) was issued to MPLP on April 1, 1992 and amended in 1997. As required in the permit, water quality, habitat, and biological monitoring is routinely conducted by ENSR Consulting and Engineering upstream (1 sampling reach) and downstream (3 sampling reaches) of the Milford WWTP discharge. Procedures followed are defined in their QAPP (ENSR 1992) for the Charles River Monitoring Project. 

2. Benzenoid Organics Hazardous Waste Site Cleanup, Mendon Road, Bellingham.   Remedial actions listed as complete.  

USE ASSESSMENT

The IM3 Project (CRWA 1998) has one station in this segment of the Charles River.  Station 59CS is located at the Mellen Street Bridge in Bellingham.  Dry weather bacteria densities ranged between 90 – 740 cfu/100ml while wet weather sampling results ranged between 90 – 9000 cfu/100ml. These data were collected monthly from June 1996 – October 1997.   Elevated fecal coliform bacteria (147 – 29,000 cfu/100ml) was also documented by ENSR in their reach 2-4 data (1998).  Based on these data the primary contact recreational use has been assessed as non-support for the entire length of this segment.  The secondary contact recreational use, however, is partially supported since the dry weather data did not exceed 2,000 cfu/100ml.  This comes from the assessment guidance where wet weather events are not considered frequent or prolonged (see use assessment methods). 

Habitat quality in this segment of the Charles River improved compared to the previous segment (MA72-02) with respect to the flow regime (a result of the effluent discharge) and substrates suitable for macroinvertebrate colonization.  However, sedimentation and degraded channel morphology, evidenced by substrate embeddedness and channelization, was prevalent throughout the stream reaches sampled by ENSR (1998).  The estimate of the 7Q10 discharge in this segment of the Charles River for the period of record (1989-1996) was 1.18 cfs (Reis 1999).  
Macroinvertebrate data collected in “Reach 2 and 3” (downstream of the Milford WWTP discharge) by ENSR (1998) revealed no impacts as compared to the reference station (Reach 1) community. The only biological attribute found to be significantly different from upstream reference conditions was the community similarity index, which may be a result of less comparable flow regimes. The benthic community found at Reach 2, similar to the upstream reference condition in terms of structure and balance, continues to show signs of moderate impairment. These impacts likely result from organic enrichment and low dissolved oxygen levels. However, biological integrity seems to show signs of gradual improvement further downstream, as evidenced by the reoccurrence of more pollution-sensitive Ephemeroptera (mayflies),  Plecoptera (stoneflies), and Trichoptera (caddisflies) or EPT taxa, lower community dominance by one taxon, and increased community diversity in the Reach 3 macroinvertebrate assemblage.  

The fish assemblage (ENSR 1998) in the Charles River downstream of the Milford WWTP continues to be dominated by warmwater, slow-moving stream/pond taxa. Diversity immediately downstream of the discharge was considerably less than those of the upstream control at FS2, with redfin pickerel (Esox americanus) and chain pickerel (E. niger) the numerically dominant species. Taxa richness increased to eight further downstream of the discharge at station FS4, where an assemblage dominated by pumpkinseed (Lepomis gibbosus) appeared more similar to the upstream control station. 

Similar to the upstream segment (MA-7202), dissolved oxygen measurements (ENSR 1998) were frequently below the Class B, Warm Water Fishery, criteria during summer months between 1992 and 1995.   Data from 1996 and 1997 indicate improvement (meeting criteria) in water column dissolved oxygen levels, although saturation was below 60% on two occasions in 1997.  Other water quality measurements made in the Charles River downstream of the Milford WWTP discharge by ENSR (1998) include pH, temperature, suspended solids, and ammonia nitrogen.  Although pH was occasionally lower than 6.5 SU, none of the other variables exceeded Class B criteria (there were sporadic exceedances of criteria, however none were frequent or prolonged). 

The habitat assessments conducted by ENSR (1998) indicated that excessive nuisance aquatic vegetation existed instream in the reach just downstream from the POTW discharge.  Elevated nutrients (nitrogen and phosphorus) were also documented by ENSR, apparently originating from both the POTW as well as upstream sources in Milford.  Poor water quality and very dense mats of macroscopic algae and other aquatic vegetation observed in Box Pond are indicative of eutrophic conditions.  Based on these data the aesthetic use was assessed as partial support for the entire length of this segment.

Sediment quality monitoring was conducted by EPA near the outlet of Box Pond (CRWA02) as part of the IM3 Project in May 1996 (CRWA 1997a).  Despite elevated concentrations of pesticides and heavy metals (particularly copper) which exceeded L-EL guidelines, acute toxicity was not exhibited by either the midge Chironomus tentans or the amphipod Hyallela azteca. 

Toxicity testing of the effluent from the Milford WWTP is required in their NPDES permit.  The effluent has not exhibited any acute toxicity and the facility is usually meets their chronic toxicity limits (Dallaire 1998).

SUMMARY


Designated Uses
Status

Aquatic Life
[image: image12.png]



The upper 0.4 miles of this segment do not support the aquatic life use (from the POTW discharge to Mellen St) because the benthos is indicative of moderately impacted conditions.  The lower 2.7 miles partially support the aquatic life use since there appears to be a gradual recovery in biological integrity.

Fish  Consumption
[image: image13.png]



Not assessed 

Primary  Contact
[image: image14.png]



The entire length of this segment is assessed as non-support due to elevated levels of pathogens. 

Secondary  Contact
[image: image15.png]



The entire length of this segment is assessed as partial support a result of elevated levels of pathogens.

Aesthetics

[image: image16.wmf]
Very dense nuisance vegetation in the upper 0.4 miles as well as throughout Box Pond, and less dense vegetation in the middle portion of this segment renders the entire length of this segment as partial support for  this use. 

RECOMMENDATIONS: Charles River (Segment MA72-03)

· Continue to review and analyze results of ENSR’s Charles River Monitoring Program for the Milford Power Limited Partnership facility in Milford.  The technical advisory committee (TAC) should continue to review and analyze results of ENSR’s Charles River Monitoring Program for the Milford Power Limited Partnership facility in Milford.  Permitting decisions would be made based upon the impact evaluations provided by the TAC.

· The Gale Associates Box Pond Diagnostic/Feasibility Study Draft Final Report (Hendrickson 1990) recommendations included the following phosphorous load reductions to the Charles River and its tributaries:

· phosphorous load reductions from stormwater runoff by incorporation structural improvements to drainage systems which maximize infiltration, in conjunction with increased roadway and catch basin cleaning, and the use of fertilizers which do not contain phosphorous;

· phosphorous load reductions from wastewater discharges by eliminating all upstream sewer overflows and by further reduction of the phosphorous concentration of the WWTP effluent;

· phosphorous load reductions from watershed land use activities by adopting appropriate bylaws to reduce water quality impacts.

· Implementation of a public education program emphasizing phosphorus reduction strategies (e.g., septic systems and lawns).

· An in-lake weed harvesting program to reduce aquatic plant biomass thereby reducing nutrient levels, increasing lake circulation, improving fishery quality, and restoring boating and aesthetic quality.

Charles River (Segment MA72-04)

Location:  Outlet Box Pond, Bellingham to outlet Populatic Pond, Norfolk/Medway.  Segment Length: 11.4 miles.  Classification:  Class B, Warm Water Fishery.

SEGMENT DESCRIPTION
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This segment of the Charles River meanders east, flows north and eventually heads east again along the Medway/Franklin border. The river then flows into the northwestern corner of Populatic Pond and out the northeastern corner.  This segment drains an area of considerable wetland and open space before flowing through West Medway and Medway center, where light to moderate residential and commercial land uses predominate. 

WITHDRAWALS AND DISCHARGES

WMA:

1. Proposed groundwater wells #11 and #12.

2. Public groundwater withdrawal 2177000-01, 2177000-02, and 2177000-03G all in Medway.

3. Public groundwater withdrawal 4101000-08G in Franklin.

USE ASSESSMENT

The IM3 Project (CRWA 1998) has four stations in this segment of the Charles River.  Station 90CS is located at Route 126 in Bellingham, 130S is at Maple Street in Bellingham, 165S at Shaw Street in Medway/Franklin and 199S at the Populatic Pond boat launch in Norfolk.  DWM has one monitoring station at the lower end of this segment (CR03 at Walker Street in Medway).  

Dry weather bacteria levels ranged between <10 – 36,000 cfu/100ml while wet weather sampling results ranged between 40 – 13,000 cfu/100ml. These data were collected in June and July 1995 and monthly from July 1996 – April 1998 (see CRWA IM3 Project: Lancaster et al. 1995 and CRWA 1998).  DEP DWM fecal coliform counts fell within the range identified by CRWA (Appendix B, Table B5).  Based on these data the primary contact recreational use has been assessed as non-support  (10/53 bacteria samples collected under dry weather - 19% above 400 cfu/100ml and 9/39 or 23% of the samples collected under wet weather) for the entire length of this segment.  The secondary contact recreational use, however, is partially supported since infrequent 4/87 or 5% of the samples collected under dry weather conditions exceeded 2000 cfu/100ml and 3/52 or 6% of the samples collected under wet weather conditions exceeded 4000 cfu/100ml (Assessment Methodology). 

Stream discharge measurements in this segment of the Charles River were collected between June 1997 and December 1997.  The discharge ranged between 6.57 and 54.6 cfs (Appendix B, Table B2).  
Dissolved oxygen was recorded by DWM using a Hydrolab( multiprobe analyzer.  These in-situ measurements made in the Charles River at Walker Street in Medway (CR03) were all at/above 7.7mg/L and 88% saturation (Appendix B, Table B3).  These data, however, were not collected before dawn and therefore do not represent worst case conditions.  Temperature, suspended solids, and ammonia nitrogen (Appendix B, Tables B3 and B4) were all within Class B standards (Table 3) although pH was occasionally lower than 6.5 SU.  Based on these data, water quality in this segment of the Charles River appears to be fairly good.

The EPA collected continuous DO, temperature, and pH measurements during the week of 11 August 1997 at upstream of Populatic Pond (station CONT01) using a YSI 6000 sonde (EPA 1998).  DO data from this instrument (low of 3.52 mg/L at 2100 hours, high of 7.04 mg/L at 0445 hours) are reported as estimated.  Field comparison, at two different times, indicate YSI 6000 readings to be approximately 1 mg/L lower than an adjacent YSI 57 field meter also deployed by EPA.   Because these data did not follow the expected pattern (afternoon peak and morning sag) and were estimated; EPA recommended additional DO monitoring studies. 

Macroinvertebrate biomonitoring was conducted in this segment on 9 July 1997 by DWM (Appendix C). The CR03 macroinvertebrate sampling reach began approximately 200m downstream from Walker Street in Medway. Habitat assessment in this portion of the river found instream substrates and flow regimes to offer excellent habitat for macroinvertebrates, with an abundance of rocky substrates subjected to varying velocity/depth combinations.  Both stream banks were well-vegetated and stable, although small patches of “Japanese Bamboo” along the left bank suggest past disturbances. A relatively undisturbed riparian zone predominated on the right bank, while commercial development encroached somewhat along the left bank. Nevertheless, nonpoint source pollution inputs seemed minimal from both banks, and the road crossing just upstream from the sample reach showed little indication of gross nonpoint source impacts to the downstream aquatic community. CR03 received a habitat assessment score of 149 out of a possible 200. This station was designated an upstream reference station for CR04, which was established further downstream and downgradient of the Charles River Pollution Control District’s (CRWPCD) regional wastewater treatment facility in Medway. In addition to bracketing the discharge effects of the CRWPCD discharge, CR03 was used as a reference station for the CR00 biomonitoring station in the lower Charles River Basin. The designation as reference station at CR03 was based on the habitat evaluation conducted there, surrounding land use, and overall water quality relative to the watershed.  Because CR03 is the reference station, it cannot yield a final impairment score.  However, the metric values calculated as part of the RBPIII analysis reflect a healthy benthic community one would expect to find in a “least impacted” stream. In particular, those parameters that measure components of community structure (taxa richness, biotic index, and EPT index)—which display the lowest inherent variability among the RBP metrics used—scored well and corroborate the designation as a reference station. CR03 received a total metric score of 40 out of a possible 42.

The DPH issued a fish consumption advisory because of elevated concentrations of mercury in largemouth bass (Micropterus salmoides) in the Charles River between the Medway Dam, Medway and the South Natick Dam, Natick (DPH 1998).  Because of this advisory, the fish consumption use is non-support for the lower 1.9 miles of this segment.  This use is considered not assessed in the upper 9.5 miles. 

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image17.png]



The aquatic life use is not assessed for the upper 4.2 miles of the segment.  The use is supported for the lower 7.2 miles of this segment since the biological integrity of the Charles River at Medway, considered to be representative of this segment, appears excellent. 

Fish  Consumption
[image: image18.png]



The upper 9.5 miles are not assessed while the lower 1.9 miles do not support this use since DPH issued a fish consumption advisory because of elevated mercury in largemouth bass.

Primary  Contact
[image: image19.png]



The entire length of this segment does not support this use because of elevated levels of pathogens.

Secondary  Contact
[image: image20.png]



The entire length of this segment partially supports this use because of elevated levels of pathogens.

Aesthetics

[image: image21.wmf]
Like the aquatic life use, the upper 4.2 miles are not assessed while in the lower 7.2 miles instream habitat quality appeared excellent and is therefore assessed as support.

RECOMMENDATIONS: Charles River (Segment MA72-04)

· Conduct biological assessments (macroinvertebrate biomonitoring and habitat evaluation) and diurnal oxygen measurements to better evaluate the aquatic life use in the upper portion of this segment.

· Continue to implement recommendations made by BSC (1988) to reduce eutrophication in Populatic Pond:

Watershed Pollution Abatement Management Strategies: 

1. Land Use Regulations aimed at preserving open space or forestland along the perimeter of Populatic Pond, 

2. Zoning bylaws adjacent to waterbodies aimed at increasing the building setback from the waterbody for future construction or requiring that nonconforming uses meet the increased standards.  The report regarded this strategy as ineffective.  The idea of zoning a Lakefront District including all land within 1000ft of the Pond is offered,

3. Board of Health Regulations--A septic system inspection and maintenance program is outlined, and

4. Wetlands Protection--In a regulatory capacity, the Conservation Commission may require that certain runoff quality and quantity criteria are met, or that erosion control measures are established.

Recommended Management Plan of Non-Point Source Pollution

1. Create an artificial wetland system to treat stormwater runoff,

2. Use sediment catch basins and grease/oil traps,

3. Use leaching catch basins or galleries, infiltration trenches, or porous pavement to reduce stormwater runoff flow rates and pollutants and allow for ground water recharge,

4. Discharge road runoff into wetland areas or wet bottom detention/retention basins,

5. Use effluent treatment detention structures using devices designed to filter the first one-half inch of stormwater runoff.  Systems may be retrofitted into existing drainage works requiring routine maintenance, and

6. Increase street sweeping of roads adjacent to the Charles River and its tributaries.  A vacuum-type street cleaning is recommended on a biweekly schedule. 

Beaver Brook (Segment MA72-12)

Location:   Outlet Beaver Pond, Bellingham to confluence with Charles River, Bellingham.  Segment Length: 1.7 miles. Classification:  Class B, Warm Water Fishery.

SEGMENT DESCRIPTION
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From the outlet of Beaver Pond in Bellingham, Beaver Brook flows in a southeasterly direction until it joins the Charles River downgradient of Box Pond. The stream drains an area of mostly open space, wetland and light residential land use.

WITHDRAWALS AND DISCHARGES

WMA:

1. Public groundwater withdrawal 2025000-05G in Bellingham

USE ASSESSMENT:

No monitoring has been conducted in this stream segment, therefore all uses are considered not assessed.  A synoptic survey of Beaver Pond was conducted by DWM, and results can be found in Appendix B, Table B8.

SUMMARY 
All designated uses (below) in Beaver Brook are not assessed at this time.

Aquatic Life
Fish  Consumption
Primary  Contact
Secondary  Contact
Aesthetics
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RECOMMENDATIONS: Beaver Brook (Segment MA72-12)

· Field reconnaissance to investigate any current/potential impacts of the water withdrawal on Beaver Brook.

Mine Brook (Segment MA72-14)

Location:  Headwaters in Franklin State Forest, Franklin to confluence with Charles River, Franklin.  

Segment Length: 8.7 miles.  Classification: Class B, Warm Water Fishery.

SEGMENT DESCRIPTION
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Mine Brook originates in the southwestern part of Franklin, in the town’s State Forest just south of Hillside Place Road. The stream flows southeast and is joined by Miscoe Brook before heading northeast.  Dix Brook flows into Mine Brook downstream of Grove Street.  Mine Brook continues to flow north through wetlands, jogs west for a short distance before flowing under Route 140 in Franklin, then meanders through wetlands in a primarily northerly direction to its confluence with the Charles River at the northerly edge of Franklin.  The stream falls about 160 feet and has a drainage area of approximately 16 square miles.  Land use in the Mine Brook subwatershed is comprised of medium residential with a significant amount of new construction and infrastructure upgrades occurring throughout.  The town of Franklin is the presently experiencing one of the largest population growth rates in the state (Bouck 1997).  

WITHDRAWALS AND DISCHARGES

WMA:

The primary aquifers supplying Franklin (Mine Brook being one) are presently stressed to the point where future resource planning is essential for the Town to maintain its present growth rate (Bouck 1997). Several public groundwater withdrawals currently exist in the Mine Brook subwatershed, and an additional well is proposed in Franklin State Forest.

1. Public groundwater withdrawals 4101000-01G, 4101000-02G, 4101000-03G, and 4101000-06G in Franklin.

USE ASSESSMENT

Water quality sampling in this tributary system was conducted on 14 November 1996 as part of the IM3 Project (CRWA 1997a).   Fecal coliform bacteria did not exceed 50 cfu/100ml at any of the nine stations sampled in this subwatershed.  Other water quality variables (dissolved oxygen, temperature, pH, total suspended solids and BOD) all met Class B criteria (Table 3).  However, due to the limited dataset, the primary and secondary contact recreational uses are not assessed in Mine Brook.

DEP DWM conducted benthic macroinvertebrate monitoring at one station on Mine Brook (MB02) located just downstream from Route 140 in Franklin (Appendix C).  Kick sampling was conducted on 8 July 1997.  Habitat quality scored fairly well (136 out of a possible 200).  The riparian zone along the left bank is extremely narrow and shows obvious signs of disturbance.  There was some evidence of local nonpoint source pollution in the form of road runoff (sediment) from Route 140 and trash.  The results of the RBPIII multimetric analysis found the benthic community 70% comparable to the regional reference station at Stony Brook (ST01).  The degree of impairment in the biological condition was slight which is interpreted as indicating partial support of the aquatic life use. Best professional judgement of DWM biologists is that this station is representative of the entire stream in terms of biological integrity although habitat degradation was only observed in close proximity to the sampling reach.  The flow was too low upstream of the water withdrawals for benthic macroinvertebrate sampling thereore attempts to bracket the withdrawals (an upstream/downstream evaluation) were unsuccessful (Appendix C). 

SUMMARY

Designated Uses
Status

Aquatic Life
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The entire 8.7 mile length of this segment partially supports the aquatic life use.  This impairment is thought to be the result of slight habitat degradation (embeddedness) in the form of nonpoint source inputs as well as other unknown causes.

Fish  Consumption
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Not assessed

Primary  Contact
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Not assessed

Secondary  Contact
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Not assessed

Aesthetics

[image: image31.wmf]
The majority of the 8.2 mile length of Mine Brook supports this use, except for 0.5 miles between Grove Street and downstream of Route 140 in Franklin, which is assessed as partial support due to habitat degradation.

RECOMMENDATIONS: Mine Brook (Segment MA 72-14)

· Attempt to evaluate sites in the upper watershed (including Dix and Miscoe brooks) as potential reference stations to bracket currently existing and proposed water withdrawals.  Establish baseline conditions downstream of the proposed Franklin State Forest Well.

· Implement recommendations by DEP’s Drinking Water Program (Bouck 1997) and other studies (MAPC 1993) that relate to aquifer safe yield. The goal is to preserve the natural flow regime in Mine Brook.

· Implement BMPs to reduce nonpoint source inputs between Grove Street and downstream of Route 140 in Franklin to improve habitat quality conditions (Appendix C).

Charles River (Segment MA72-05)

Location:  Outlet Populatic Pond, Norfolk/Medway to South Natick Dam, Natick.  Segment Length: 17.9 miles.  Classification:  Class B, Warm Water Fishery.

SEGMENT DESCRIPTION
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The 12 miles between Populatic Pond and Route 27 embraces the largest Charles natural valley storage area, the so-called “marshes” of the Upper Charles.  In this and the next two downstream reaches, the river flows at very low gradient – an average of only one-foot fall per mile.  As an area of natural flood-water storage and wildlife habitat, this reach acts as a huge “sponge” that substantially modifies flood flows in the river.  From Route 27 to the South Natick Dam, the wide marsh area narrows and pine-forested banks rise abruptly from the river shore.  These six miles of riverway are largely in estate or trust ownership. This portion of the Charles River Watershed is much less populated and developed than the lower basin.  
WITHDRAWALS AND DISCHARGES

WMA:

1. Public groundwater withdrawals 3187000-03G, 3175000-01G, and 3175000-02G in Millis.

NPDES:

1. MA00102598 Charles River Water Pollution Control District (CRWPCD) is permitted to discharge 4.54 MGD of treated municipal effluent directly to the Charles River in Medway.  The CRWPCD receives sewered wastewater from Medway and Franklin (facility owners) and Bellingham and Millis (customer towns).  Septage is also received at the facility from Dover, Norfolk, Shelburn and Wrentham.  The facility is undergoing a two stage upgrade (stage one 5.7MGD and stage two 9.5 MGD) (EPA 1999).

2. MA0100978 Medfield Wastewater Treatment Plant is permitted to discharge 1.52 MGD of treated municipal effluent directly to the Charles River.

USE ASSESSMENT

CDM conducted water quality monitoring for dissolved oxygen, temperature, chlorophyll a, total suspended solids, and nutrients in August, September, and October 1996 (CDM 1997).  Four Endeco T1184 oxygen-conductivity-temperature loggers were also deployed by Woods Hole Oceanographic Institute (WHOI) in the Charles River (CR3) at Forest Road Medfield/Millis, Charles River (CR4) at West Street, Medfield/Millis (upstream of the Medfield POTW), Charles River (CR5) at Route 27, Sherborn, and Charles River (CR7) upstream of the South Natick Dam, Natick, 12 and 20 inches above the sediment surface (CDM 1997).  Although DO’s did not drop below 5.0 mg/L, saturation did fall below 60% at the downstream sampling locations where continuous DO measurements were made.  Chlorophyll a concentrations, a measure of primary productivity, were also elevated ranging between 8.2 and 52.3 (g/L and indicative of enriched conditions (CDM 1997).

On 5-6 August 1997 the EPA Investigations and Analysis Unit conducted a NPDES compliance sampling inspection at CRWPCD in Medway (EPA 1999).  The EPA installed a portable ISCO automatic sampler to collect a 24 hour composite of the final discharge.  Aliquots were collected every 30 minutes and the composite samples were flow proportioned.  The samples were refrigerated until analyzed for CBOD, TSS, ammonia nitrogen, total phosphorus, and total copper.   Grab samples were collected from the final dechlorinated effluent for settleable solids, pH, fecal coliform and chlorine residual. Of these ten parameters, only ammonia nitrogen exceeded permit limits (7.9 mg/L).  All other parameters were below permit limits with 3.7 mg/L CBOD levels, setteable solids at 0 ml/L and fecal coliform densities of 10 cfu/100ml.

The EPA collected continuous DO, temperature, and pH measurements during the week of 11 August 1997 at upstream of Populatic Pond (station CONT01) using a YSI 6000 sonde (EPA 1998).  DO measurements ranged between 5.75 mg/L at 0730 and 13.43 at 1745 hours.

Macroinvertebrate biomonitoring was conducted in this segment on 9 July 1997 by DWM (Appendix C).  Sampling was conducted in the Charles River immediately downstream from Dean Street in Millis and downgradient of the Charles River Pollution Control District’s regional wastewater treatment facility in Medway.   Results of the RBPIII assessment indicate moderate impairment to the benthic community relative to upstream reference conditions (CR03).  A total metric score of 14 out of a possible 42 was only 35% comparable to metric scores at CR03. Habitat parameters, however, were highly comparable to the upstream control. Excellent substrates and cover for fish and invertebrates, coupled with a minimally disturbed riparian zone, resulted in a habitat assessment score (160) which was actually better than “least impaired’ conditions at CR03.  The strong comparability to the reference station in terms of habitat type and quality, coupled with similar streamflow conditions, allowed for a direct comparison of biological condition between upstream and downstream stations. That habitat quality is similar at both sites infers that detected impacts at CR04 can be attributed to water quality factors. The rich filter-feeding macroinvertebrate assemblage found here appears to reflect the effects of considerable organic enrichment, and is indicative of an unbalanced community responding to an overabundance of a food resource (in this case, fine particulate organic material--FPOM). Populatic Pond, which is a eutrophic waterbody (BSC 1988), just upstream of the CR04 sample reach is probably at least partially responsible for the high densities of FPOM at CR04.  Lentic systems can be a major source of dissolved and suspended particulate matter to downstream lotic communities—particularly when these systems are subjected to increasingly enriched conditions (Merritt et al.. 1984).  However, the dominance of filter-feeding organisms in a habitat that should support a diverse benthic community, and almost 100% cover of instream substrates by aquatic vegetation (Myriophyllum sp., Elodea sp., Lemna sp.) and filamentous algae, suggests the effects of nutrient loads and excessive organic enrichment one might associate with a wastewater discharge.  In addition, the somewhat low taxa diversity (19), absence of pollution-sensitive EPT taxa, and high biotic index (6.54) indicate potentially low levels of dissolved oxygen—also possibly associated with the CRWPCD discharge. 
Macroinvertebrate biomonitoring was again utilized in an attempt to bracket discharge effects from the Medfield POTW (Appendix C). Triplicate artificial substrate samplers were deployed by canoe on 11 July 1997 approximately 1000m upstream from West Street (control site CR05) and approximately 500m downstream from the POTW discharge (study site CR06).  Habitat, flow regimes, and depth were similar at both stations and were typical of this portion of the Charles River—a deep, soft bottomed, slow-moving channel meandered through extensive wetlands dominated by purple loosestrife.  CR05 received a habitat assessment score of 113 out of 200, while the CR06 habitat evaluation resulted in a score of 131.  After a colonization period of about 7 weeks, the artificial substrate multiplate samplers were retrieved and triplicate samplers were processed separately in the lab. The unfortunate loss of two of the three multiplate samplers at the CR05 station precluded the use of statistical hypotheses testing for evaluating discharge impacts to the aquatic community downstream from the Medfield POTW.  Instead, the analysis of upstream and downstream macroinvertebrate assemblages was based on the multimetric scoring approach of the RBPIII protocol, in which comparability of metric scores to the reference condition is used to generate an impairment score for the study site. Based on the multimetric comparisons, then, it appears that the CR06 benthic community is not impacted by the Medfield POTW, and is similar to—if not better in terms of biological integrity—the upstream reference community. However, it is important to exercise caution when interpreting the benthos data at CR05 and CR06. It is possible that the disturbance that led to the loss of the two multiplate samplers at CR05 may have affected the remaining sampler as well.  Heavy fishing pressure and canoe traffic in this portion of the river may have accounted for disruption of some or all of the multiplate samplers, which were suspended from fairly conspicuous buoys.  Multiplate samplers at the CR05 station may have been particularly susceptible to fouling, vandalism, or other perturbations as they were placed well into the middle of the channel.  A final caveat regarding the benthos data at the CR05/CR06 stations is the seemingly dubious “reference” designation of the CR05 station. Virtually all of the organisms found on the CR05 multiplates display extremely high tolerance to organic pollution. Many of these tolerant taxa were found on the CR05 samplers as well. It is possible that the cumulative effects of wastewater treatment facilities further upstream (i.e. CRWPCD, point sources in the Stop River) are being seen at the CR05 and CR06 sites as well.  In addition, a large sand and gravel operation just upstream in the vicinity of Route 109 may be another source of anthropogenic impact to the biological integrity of this river segment.  Future bioassessments in this portion of the river should include comparisons to a suitable reference station established further upstream in the vicinity of the Charles River headwaters. 

Based on the moderately impaired macroinvertebrate assemblage at CR04, the upper 4.4 miles of this segment do not support the aquatic life use. Although the presence of organisms (e.g., Chironomidae) tolerant of organic pollution suggests impairment to the macroinvertebrate communities observed at CR05 and CR06 (although not the result of the Medfield POTW), water quality data indicated somewhat improved conditions. As a result, the lower 13.5 miles of this segment are assessed as partial support. Causes for both assessments are organic enrichment, low levels of dissolved oxygen, and nutrients.

In terms of aesthetic quality, the upper 4.4 miles of this segment do not support the aesthetics use because of the objectionably dense growths of aquatic vegetation observed along this reach (Appendix C). The lower 13.5 miles of this segment are assessed as partial support for the aesthetic use based on turbidity and moderately dense aquatic vegetative growth.  Objectionable deposits of solids were also observed in the inlet, which receives the Medfield POTW discharge (Fiorentino 1998).  

Fish toxics monitoring was conducted in October 1997 by DWM (Appendix B, Table B7). Elevated levels of mercury in largemouth bass (Micropterus salmoides) resulted in an DPH-issued fish consumption advisory for the entire segment.  Based on this advisory, the fish consumption use is assessed as non-support for the entire length of the segment (DPH 1998). 

The IM3 Project sampled six stations in this segment of the Charles River (CRWA 1998).  Fecal coliform bacteria data collected (six stations and 12 sampling events) between May 1996 and September 1997 as part of the baseline monitoring ranged between 10 – 580 cfu/100ml and only one data point exceeded 400 cfu/100ml.  Wet weather sampling data ranged between 40 – 12,000 cfu/100ml. To assess the secondary contact recreational use data collected between October 1995 through December 1997 as part of the IM3 Project was used. The data ranged between 5 – 3,100 cfu/100ml fecal coliform bacteria and only two data points (9%) exceeded the maximum of 2,000 cfu/100ml.  This data set included 22 separate sampling events at six stations in this reach.  Wet weather data ranged between 40 – 12,000 cfu/100ml.  Three pH measurements fell outside of the recommended range for swimming (5.2, 9.2 and 9.2 SU), however these points were considered outliers.  The high pH measurements at Route 27 in Medfield may warrant further investigation.  Based on these bacteria data and the aesthetics use impairment, the primary and secondary contact recreational uses are assessed as non-support in the upper 4.4 miles of the segment and are partially supported in the lower 13.5 miles due to dense mats of aquatic vegetation and stormwater.

Sediment quality monitoring was conducted as part of the IM3 Project.  EPA conducted sediment sampling at two stations (CRWA03 and CRWA04) in this segment of the mainstem Charles River in May 1996 (CRWA 1997a).  Elevated concentrations of pesticides, heavy metals, and/or PCB were measured in these samples.  No acute toxicity, however, was detected where acute sediment toxicity testing was performed.

Both CRWPCD and Medfield POTWs have had problems meeting their whole effluent toxicity testing limits.  These effluents have exhibited both acute and chronic toxicity (Dallaire 1998).   Effluent toxicity could also contribute to the impairment of water quality in this segment of the Charles River. 

SUMMARY
Designated Uses
Status

Aquatic Life
[image: image32.png]



The upper 4.4 miles of this segment do not support the aquatic life use based on the impacts detected in the macroinvertebrate community analysis.  The lower 13.5 miles are assessed as partial support. Causes of impairment are organic enrichment, low DO, and nutrients resulting from discharge(s) and other nonpoint sources of pollution.

Fish  Consumption
[image: image33.png]



The entire length of the segment does not support this use because DPH has issued a fish consumption advisory due to elevated mercury levels in largemouth bass. 

Primary  Contact
[image: image34.png]



The upper 4.4 miles of the segment do not support the primary contact use.  The lower 13.5 miles are partially supported. Stormwater influence, and possibly point source inputs, impair water quality.

Secondary  Contact
[image: image35.png]



The upper 4.4 miles of the segment do not support the secondary contact use.  The lower 13.5 miles are partially supported. Stormwater influence, and possibly point source inputs, impair water quality.

Aesthetics

[image: image36.wmf]
Aesthetics is not supported in the upper 4.4 miles of this segment—a result of objectionably dense growths of aquatic vegetation and turbidity. The lower 13.5 miles are assessed as partial support based on moderate levels of turbidity and vegetative growth.

RECOMMENDATIONS: Charles River (Segment MA72-05)

· The high pH values in the Charles River at Route 27, Medfield warrant further investigation.

· Conduct an instream dissolved oxygen study (diurnal investigation over several days in the summer) to determine whether or not potentially low levels of dissolved oxygen may be contributing to the impairment of the benthic community downstream of the CRWPCD discharge as well as other potential sources in this segment of the Charles River. 
· Future bioassessments should be conducted in this portion of the river and include comparisons to a suitable reference station established further upstream in the vicinity of the Charles River headwaters.  It is possible that the cumulative effects of wastewater treatment facilities further upstream (i.e., CRWPCD, point sources in the Stop River) are being seen at the CR05 and CR06 sites as well.  In addition, a site visit is recommended to the large sand and gravel operation just upstream in the vicinity of Route 109, which may be another source of anthropogenic impact to biological integrity in this river segment.

· Conduct habitat and biological assessments (including flow gaging) in the Charles River at Norfolk Road in Millis and Forest Road in Millis/Medfield, bracketing potential low-flow effects from the proposed Paine Property groundwater wells. 

· Conduct additional flow measurements, biomonitoring, and habitat evaluations to assess impacts associated with increased water withdrawals in the vicinity of the Populatic Pond/Charles River aquifers located upgradient of the Populatic Pond. It may be difficult to determine the effects of water withdrawals from other water quality stressors (i.e., CRWPCD, Populatic Pond) in this portion of the segment.
· Continue to monitor both the CRWPCD and Medfield POTW effluents for acute and chronic toxicity.  Initiate toxicity identification and reduction evaluations if facilities continue to fail their permit limits.

· Continue to monitor fecal coliform bacteria densities and identify and remediate their sources.

Mill River (Segment MA72-15)

Location:  Headwaters at outlet of Bush Pond in Norfolk, to confluence with Charles River, Norfolk.  Segment Length: 3.4 miles.  Classification: Class B High Quality Water.

SEGMENT DESCRIPTION
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The Mill River originates in Bush Pond, where it then flows in a northwesterly direction before flowing into City Mills Pond. From there it continues to flow north, receiving discharge from Miller Brook just downstream from Main Street, Norfolk. The river continues to drain an area of extensive wetlands, receiving Cress Brook near the Miller Street crossing.  It then meanders in a northerly direction, joining the Charles River just downstream from River Road in Norfolk. In its fall of about 150 feet it drains approximately 16.3 square miles.  Lake Pearl and Lake Archer, located in the upper reaches of the tributary, are relatively large bodies of water.

Land use in the Mill River subwatershed is mostly residential. Recent housing construction in several areas will result in the installation of at least one new groundwater well.  In several areas, extensive floodplain wetlands border the river for several hundred meters. 

WITHDRAWALS AND DISCHARGES

According to the DWS, this is another high priority aquifer in which potential reductions in surface water base flows may be detrimental to resident aquatic biota and habitat (Bouck 1997). Several groundwater wells currently exist along this aquifer, and a new well (Mill River Well) is proposed near the Mill River/Miller Brook confluence, an area experiencing much new residential home construction.

WMA:

1. Public groundwater withdrawals 4101000-04G and 4101000-05G in Franklin

2. Public groundwater withdrawal 3208000-01G in Norfolk

USE ASSESSMENT

CRWA conducted water quality sampling (good spatial coverage throughout the subwatershed) on one date, 17 October 1996 (CRWA 1997a).  Although too limited in scope to assess the recreational use status, fecal coliform bacteria counts never exceeded 40cfu/ 100mls.  Other water quality parameters sampled--conductivity, BOD, pH, dissolved oxygen, and total suspended solids--met standards (Table 3). 

Macroinvertebrate sampling was conducted by DWM approximately 250m downstream from Main Street and City Mills Pond in Norfolk (Appendix C). MR01 served as the upstream control to MR02, and together the two stations provide a “before picture” of biological integrity above and below the proposed Mill River Well. The MR01 reach was an open-canopied, low gradient portion of Mill River that emerges from a hardwood forested before meandering through an extensive wetland area.  Although the stream was fairly shallow with good velocity and diverse instream substrates just upstream of MR01, the sampling reach was dominated by soft substrates and flow regimes characteristic of other low gradient streams in the watershed.  While there was no evidence of nonpoint source pollution inputs, considerable amounts of trash (old bottles, scrap metal) were found in the stream. Eight biological metric values were calculated for each triplicate multiplate sampler at MR01.  While the amphipod Gammarus sp. was well represented on all three samplers, more than half of the triplicate assemblages were dominated by the mayflies Stenonema sp. and Trichorythodes sp.—generally considered rheophilic forms, as their external gills are dependent on current for respiration (Appendix C).  

The MR02 triplicate multiplate samplers were deployed approximately 15m downstream from Miller Street in Norfolk and roughly 1200m downstream from the proposed Mill River Well site. This portion of the stream slowly meanders through extensive wetlands before joining with the Charles River at the Norfolk-Millis border. Overall habitat at MR02 was comparable to the upstream control.  The potential for NPS inputs (primarily road runoff) is highest at this point and just upstream at the Miller Street stream crossing.  Metric values were again calculated for each triplicate sampler at MR02. All three samplers supported communities dissimilar to those found on the MR01 samplers. The numerical dominance of the amphipod Hyalella azteca and the isopod Caecidotea communis no doubt contributes to the high biotic index values for the MR02 triplicate assemblages, which are significantly different than those for the MR01 triplicate assemblages. Other metric values that were significantly different than those for the MR01 assemblages are EPT/Chironomidae, and community similarity. The three diversity metrics, however, were not significantly different than upstream values, nor was the percent dominant taxon metric value. The scraper/filterer metric value was not significantly different from the MR02 mean value when using the Student’s t-test. However, the Mann-Whitney Test—which is a less robust, yet, more conservative analysis of the benthos data—did show a significant difference between these metrics (Appendix C). 

Significant differences in community structure and metric values between the MR02 multiplate assemblages and those at MR01 were somewhat unexpected, and reasons for these discrepancies are not completely clear (Appendix C).  The apparent displacement of pollution-sensitive rheophilic macroinvertebrates by numerous slow-water forms, relative to the upstream station, may be a function of flow regimes. Current velocities measured at MR02 averaged 0.22 feet per second (fps), while velocity at the MR01 station was 0.72 fps. In addition, instream and riparian habitat—which was considered similar at both multiplate sites, was markedly different just upstream of each station. The forested stream system just upstream of MR01 may offer different food resources to the immediate downstream aquatic community than at MR02--which is surrounded by a vast expanse of open-canopied wetland and may support a somewhat different trophic guild (Appendix C). 

Despite significant differences in some of the metric values between the MR02 and MR01 multiplate assemblages, MR02 was considered only slightly impaired (Appendix C).  The aquatic life use for the entire segment is assessed as support. 

Based on instream and riparian habitat quality, water column clarity, and minimal aquatic vegetative cover throughout the segment, the aesthetic use is assessed as support for the entire 3.4 miles of this stream.

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image37.png]



The entire 3.4  mile length of this segment supports this use based on a benthic macroinvertebrate community that reflects little to no impairment.

Fish  Consumption
[image: image38.png]



Not assessed

Primary  Contact
[image: image39.png]



Not assessed

Secondary  Contact
[image: image40.png]



Not assessed

Aesthetics

[image: image41.wmf]
The entire 3.4  mile length of this segment supports this use.

RECOMMENDATIONS: Mill River (Segment MA72-15)

· Continue to monitor biological integrity upstream and downstream of the Mill River groundwater well, using both baseline (1997) macroinvertebrate data and newly collected data. Future monitoring activities should include flow measurements at upstream and downstream biomonitoring stations.

· To preserve the high aesthetic quality in this river, reduce nonpoint source inputs (trash), specifically dumping activities adjacent to the stream (downstream of Main Street, Norfolk). 

· Conduct a site visit of the new housing subdivision located between the MR01 and MR02 stations and adjacent to the Mill River system, to identify any potential NPS inputs between the two sampling reaches and may be contributing to the slight impairment of the MR02 benthic community.

· Conduct future water quality monitoring, for fecal coliform bacteria and dissolved oxygen near the confluence with the Charles River at River Road, Norfolk.  

Stop River (Segment MA72-09)

Location:  Headwaters, Wrentham to Norfolk-Walpole MCI discharge, Norfolk.  Segment Length: 4.7 miles.  Classification:  Class B Warm Water Fishery.

SEGMENT DESCRIPTION
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This segment of the Stop River originates in the headwaters near Dedham Street, Wrentham. The river flows in a northeasterly direction through a series of small impoundments before reaching an area of extensive wetlands, after which it soon receives the effluent discharges of both Southwood Community Hospital and the Wrentham State School. The river continues to flow in a generally northerly direction, receiving the drainage from Mann Pond in Norfolk before entering Highland Lake just downstream from Main Street, Norfolk. From the outlet of Highland Lake near Campbell Road in Norfolk, the segment continues north for about 0.5 miles before terminating at the Norfolk-Walpole MCI facility’s discharge.

Much of the segment runs through areas of open space, light residential use, commercial use, industrial, and in some cases extensive wetlands.  A sand and gravel operation is situated adjacent to the river in the vicinity of Pine Street, Norfolk. 

WITHDRAWALS AND DISCHARGES

WMA:

1. Groundwater withdrawals (3208002-01G and 3208002-02G are Southwood Community Hospital wells), 3208001-01G, 3208001-03G, 3208001-04G, 4350001-01G, and 3208000-02G in Norfolk

NPDES:

1. MA0102113 Wrentham State School’s WWTP, Wrentham 

2. MA0102288 Southwood Community Hospital’s treatment facility, Norfolk

USE ASSESSMENT

CRWA conducted water quality sampling with on one date, 7 November 1996 (CRWA 1997a).  Although too limited in scope (i.e., only two stations) to assess the recreational use status, fecal coliform bacteria counts never exceeded 20 cfu/ 100mls.  Other water quality parameters sampled--conductivity, BOD, pH, dissolved oxygen, and total suspended solids met standards (Table 3). 

Benthic macroinvertebrate biomonitoring was conducted at two stations in this segment to bracket the combined effects of the State School and Hospital discharges (Appendix C).  An upstream reference station, SR01, was established at Pine Street in Norfolk.  Based on the well-balanced, diverse, and minimally impaired benthic community sampled at SR01, the upper 0.9 miles of the segment (from the headwaters near Dedham Street, Wrentham to Dedham Street, Norfolk) are assessed as support for aquatic life use. 

The downstream biomonitoring station was at Campbell Street, just downstream from Highland Lake (Appendix C). SR02 received a habitat assessment score of 177 out of 200--one of the highest scores in the watershed. While the diverse and undisturbed instream habitat should have supported an equally diverse aquatic community, the SR02 benthos received a total metric score of 16. The low percent comparability (38%) to upstream reference station metrics resulted in a moderate impairment designation.  Based on the moderately to severely impaired benthic community (as reflected in the overall low taxa diversity, high community dominance by a taxon, and an assemblage very dissimilar to the reference), the lower 3.8 miles of this segment are assessed as non-support for the aquatic life use designation. Causes of impairment are organic enrichment (possibly originating from the combined effects of the Wrentham State School and Southwood Community Hospital point source discharges)/low dissolved oxygen and unknown.

Based on good instream and riparian habitat quality, good water column clarity, and minimal aquatic vegetative cover throughout the segment (Appendix C), the aesthetic use assessment supports for the entire 4.7 miles of the segment. 

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image42.png]



The upper 0.9  mile of the segment supports this use. The lower 3.8 miles do not support this use.  Causes of impairment are organic enrichment/low DO, and unknown. 

Fish  Consumption
[image: image43.png]



Not assessed

Primary  Contact
[image: image44.png]



Not assessed

Secondary  Contact
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Not assessed

Aesthetics

[image: image46.wmf]
Based on good instream and riparian habitat quality, good water column clarity, and minimal aquatic vegetative cover throughout the segment, the aesthetic use assessment supports for the entire 4.7 miles of the segment. 

RECOMMENDATIONS: Stop River (Segment MA72-09)

· Conduct site visits at both NPDES wastewater facilities.  Review existing NPDES permit limits for Southwood Community Hospital and Wrentham State School, note compliance or violations, and make recommended modifications where necessary. 

· Conduct macroinvertebrate biomonitoring to bracket each of the NPDES discharges; the Southwood Community Hospital and Wrentham State School to determine if either discharge is impacting the Stop River.

· Monitor dissolved oxygen levels (including predawn readings) and fecal coliform bacteria downstream from both the Southwood Community Hospital and Wrentham State School discharges.

Stop River (Segment MA72-10)

Location:  Norfolk-Walpole MCI, Norfolk to confluence with Charles River, Medfield.  Segment Length: 4.1 miles. Classification:  Class B, Warm Water Fishery.

SEGMENT DESCRIPTION
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This segment of the Stop River originates at the MCI discharge, flowing in a northerly direction until its confluence with Horse brook in Medfield. From there it heads in a northwesterly direction, through extensive wetlands before joining the Charles River just downstream from Causeway Street and Sewell Brook, Medfield.

Much of the segment runs through areas of open space, light residential, and in many cases extensive wetlands. Some evidence of new home construction was observed throughout the subbasin, specifically along Noon Hill Street in Medfield.

WITHDRAWALS AND DISCHARGES

NPDES:

1.  Norfolk MCI wastewater treatment facility (MA0102253). Compounding the effects of point source inputs may be a reduction in stream flow resulting from several upstream water withdrawals (Norfolk MCI Well #1, #2, #3, #4)—all included in the withdrawals list in the preceding segment.

USE ASSESSMENT

CRWA conducted monthly water quality sampling (temperature, conductivity, pH, BOD, total suspended solids and fecal coliform bacteria) in the Stop River at Noon Hill Street, Medfield (269T) between May 1996 and December 1997 (CRWA 1998).  Fecal coliform bacteria data collected during the 16 baseline sampling events ranged between 10 – 280 cfu/100ml.  Wet weather sampling data was collected during ten separate events between September 1996 and October 1997.  These data ranged between 70 – 3,100 cfu/100ml.  During the primary contact recreational use season (15 April to 30 September) only one data point (10%) exceeded the maximum of 2,000 cfu/100ml.  Therefore the primary contact recreational use is assessed as support.  The secondary contact recreational use is also assessed as fully supporting in this segment.

Macroinvertebrate biomonitoring downstream from the MCI discharge was conducted at Noon Hill Street in Norfolk (Appendix C). The benthos data suggested an imbalanced macroinvertebrate community, with the filter-feeding Hydropsychidae comprising the majority of the assemblage sampled.  Based on the moderate impairment evaluation for the SR03 macroinvertebrate community relative to both the regional reference station ST01 and the upstream reference station SR01, the aquatic life use is assessed as non-support for the entire 4.1 miles of this segment. Organic enrichment, resulting from the combined effects of all upstream point source inputs to the Stop River, probably accounts for most of the water quality degradation reflected in the resident aquatic community. Reduced dissolved oxygen levels may sporadically exist throughout the segment (either a function of the low-gradient wetland stream system and/or organic enrichment), however, current data may be unreliable. DO measurements (CDM 1997) found post-dawn DO levels as low as 3.8 near the confluence with the Charles River; however, these readings differed greatly from those taken by CRWA at the same station a few months later (CRWA 1998), when DO levels met standards (Table 3). 

The Norfolk-Walpole MCI facility has conducted whole effluent acute and chronic toxicity testing on a quarterly basis since April 1991 (Dallaire 1998).  Fourteen test events have occurred since March 1994 (in the last five years).  The effluent has consistently met the acute toxicity limit.  Sporadic chronic toxicity to both Ceriodaphnia dubia and Pimpephales promelas, however, has been detected (chronic no observed effect level or CNOEC < 30%) which is interpreted as a threat to the receiving stream. 

Based on instream and riparian habitat quality, water column clarity, and minimal aquatic vegetative cover throughout the segment (Appendix C), the aesthetic use assessment supports for the entire 4.1 miles of the segment. The sediment deposition observed in the SR03 sample, while potentially impacting the resident biota of the sample reach, appeared to be localized only (probably a result of road runoff from Noon Hill Street) and not representative of the entire segment.

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image47.png]



Based on the moderately impaired benthic community, the entire 4.1 miles of this segment are assessed as non-support for the aquatic life use designation. Causes of impairment are organic enrichment and possibly low dissolved oxygen, and unknown. 

Fish  Consumption
[image: image48.png]



Not assessed

Primary  Contact
[image: image49.png]



The entire 4.1 mile length supports this use

Secondary  Contact
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The entire 4.1 mile length supports this use

Aesthetics

[image: image51.wmf]
Based on instream and riparian habitat quality, water column clarity, and minimal aquatic vegetative cover throughout the segment, the aesthetic use assessment supports for the entire 4.1 miles of the segment. 



RECOMMENDATIONS: Stop River (Segment MA72-10)

· Review NPDES permit limits for Norfolk-Walpole MCI, note compliance or violations, and make recommended modifications where necessary.  Continue to monitor whole effluent toxicity (particularly chronic) and initiate toxicity identification and reduction evaluations if chronic toxicity continues to be problematic.

· Continue to conduct macroinvertebrate biomonitoring downstream from MCI discharge to document changes resulting from improvements at the Norfolk-Walpole MCI treatment facility. 

· Monitor dissolved oxygen levels (including predawn readings) near the confluence with the Charles River to establish baseline conditions to increase spatial coverage and allow for a more definitive assessment of the aquatic life use.

· Identify major NPS inputs to this segment emphasizing road crossings where runoff contributes to instream sediment deposition.   Implements BMPs (e.g., reduce sediment loading) where appropriate.

Bogastow Brook (MA72-16)

Location:  Outlet of Factory Pond, Holliston to inlet South End Pond, Millis.  Segment Length: 10.14 miles.  Classification:  Class B High Quality Water.

SEGMENT DESCRIPTION
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This stream is the largest tributary of the Charles River draining 25.5 square miles.  From its source in Holliston, the stream flows 9 miles generally to the southeast, turns northerly at Great Black Swamp, and travels northeasterly for about 3 miles to its confluence with the mainstem Charles River in the town of Millis.  The tributary basin contains numerous large ponds, notably Lake Winthrop.  Extensive wetlands along the downstream portion provide a large natural storage area.  The Bogastow Brook Watershed includes five small tributaries: Dirty Meadow Brook, Winthrop Canal, Jar Brook, Dopping Brook, and Great Black Swamp.  The drainage area is comprised primarily of open space and low residential land use.

WITHDRAWALS AND DISCHARGES

WMA:

A community public water supply currently exists along this stream just downstream of the East Holliston section of town, between Fiske Street and Central Street—an area with several new subdivisions developed over the last twenty years. Suspected septic system failure in this area may compound low flow effects with water quality impacts. 

1. Public groundwater withdrawal 2136000-05G in Holliston

2. Public groundwater withdrawal 3187000-04G in Millis

USE ASSESSMENT

The IM3 Project sampled six stations along Bogastow Brook for fecal coliform bacteria on one date 14 October 1997 (CRWA 1998).  DWM sampled five of the same stations as well as one other location on two dates, 1 July and 19 August 1997 (Appendix B, Table B5).  The July fecal coliform data ranged between 100 – 180 cfu/100ml representing dry weather conditions while the August data set, 80 – 600 cfu/100ml, represented wet weather conditions.  Limited fecal coliform bacteria sampling was also conducted in select tributaries (Winthrop Canal, Jar Brook, Dopping Brook, Dirty Meadow Brook and three unnamed streams) by both DWM and CRWA (Appendix B, Table B5 and CRWA 1998).  One elevated bacteria count (800 cfu/100ml) was found only on one date (July) in Dopping Brook.  Based on these data the primary and secondary contact recreational uses are assessed as support.  Although negative results from optical brightener screening at two stations in Bogastow Brook (Appendix B, Table B6) support this assessment, the optical brightener samplers had only been deployed for one day and previous attempts at optical brightener screening were inconclusive (silt on sampling pads). 

An upstream-downstream macroinvertebrate sampling approach was taken to bracket the potential effects of reduced flow in this portion of the subwatershed (Appendix C).  Flow measurements, taken on 8 July 1997, found this segment of Bogastow Brook to discharge at a rate of 2.14 cfs, which was higher than the discharge upstream from the groundwater withdrawal.  The benthic macroinvertebrate sampling reach BB04 began approximately 200m downstream from Fiske Street in Holliston; however, rather than sampling throughout the 100m reach, artificial substrate samplers—arranged as triplicates (BB04-1; BB04-2; BB04-3)--were placed approximately midreach at a depth of about 0.75m. The BB04A sampling reach began approximately 300m upstream from Central Street in Holliston, and was located about 700m downstream from the groundwater well. The sampling reach was very similar to the BB04 station—slow moving and meandering through an extensive riparian zone dominated by wetland vegetation.  The aquatic community at BB04A was determined to be nonimpaired. 

It appears, then, that the groundwater well adjacent to Bogastow Brook is not adversely affecting aquatic life, at least in the stream segment immediately downstream of the water withdrawal.  Minimal or no impairment to the BB04A benthic community, instream and riparian habitats considered better than the upstream control station, and a discharge rate higher than that at the control station corroborate this conclusion.  The macroinvertebrate communities found at the BB04 and BB04A stations may, in fact, be more reflective of water quality than quantity.  The highest fecal coliform bacteria density in Bogastow Brook (600 cfu/100 mls) was at station BB04 (Appendix B, Table B5).  The fecal coliform bacteria densities at the Bogastow Brook station upstream of BB04 were low.  Since these two stations bracket the confluence of Dopping Brook, which had the highest fecal coliform bacteria density in the Bogastow Brook subwatershed (800 cfu/100mls), it appears that Dopping Brook may be contributing to the elevated bacteria levels in Bogastow Brook.

Qualitative macroinvertebrate biomonitoring was also conducted in two Bogastow Brook tributaries—Dopping Brook and Jar Brook.  While the sampling conducted did not yield definitive assessment results, the benthos data collected did help in discerning the impacts of water quality, water quantity, and habitat quality issues in the Bogastow Brook subwatershed. Results of this sampling are provided in the Charles River Biomonitoring technical memorandum (Appendix C).

Dissolved oxygen was measured by CDM just downstream of South End Pond at several times on six dates (CDM 1997).  No measurements were below 5.7 mg/L.  IM3 DO data from Bogastow Brook collected near noon ranged between 6.2 – 7.3 mg/L.  Lower DO’s were measured in some of the tributaries (CWRA 1998).  

Based on the seemingly healthy benthic macroinvertebrate assemblage sampled in this segment, coupled with generally high dissolved oxygen levels, the aquatic life use was assessed as support for the entire 9.3 miles of the river. The aesthetics use was also assessed as support based on good instream and riparian habitat quality parameters, good water column clarity, and minimal nuisance aquatic vegetative growth.

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image52.png]



The entire 9.3 miles of this segment support this use.

Fish  Consumption
[image: image53.png]



Not assessed

Primary  Contact
[image: image54.png]



The entire 9.3 miles of this segment support this use.

Secondary Contact
[image: image55.png]



The entire 9.3 miles of this segment support this use.

Aesthetics

[image: image56.wmf]
The entire 9.3 miles of this segment support this use.

RECOMMENDATIONS: Bogastow Brook (MA72-16)

· Identify major NPS inputs to this segment emphasizing road crossings where runoff contributes to instream sediment deposition.   Implements BMPs (e.g., reduce sediment loading) where appropriate.

· Monitor dissolved oxygen levels (including predawn readings) and water quality (fecal coliform bacteria) at multiple stations (including upstream from South End Pond and Bogastow Pond) to establish baseline conditions (increasing spatial coverage) to allow for a more difinitive assessment of the primary and secondary recreational use statuses.

· Investigate possible sources of elevated dry weather fecal coliform levels in Dopping Brook, particularly in the vicinity of Whitney Street.  Conduct additional bacteria sampling at Whitney Street and further upstream at Brook Street.

· Continue to monitor (upstream/downstream) the potential impact from existing and proposed groundwater withdrawals in Dopping Brook via biological monitoring (benthic macroinvertebrate sampling and analysis and habitat evaluations).

Charles River (Segment MA72-06)

Location:  South Natick Dam, Natick to Chestnut St., Needham.  Segment Length: 8.0 miles. 

Classification: Class B Warm Water Fishery.

SEGMENT DESCRIPTION
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This segment of the Charles River includes an eight-mile stretch of river that initially flows in a northeasterly direction until it receives the combined discharges of Waban and Fuller brooks in Wellesley.  After this the river flows in a generally southeasterly direction until it reaches Chestnut Street in Needham.  Land use is fairly uniform and includes light residential, open space and some agriculture.

WITHDRAWALS AND DISCHARGES

WMA:

1. Two public groundwater supplies near Elm Bank Reservation: 3198000-11G and 3198000-12G in Wellesley

2. Three public groundwater supplies near Charles River Road: 3199000-02G, 3199000-04G and 3199000-01G in Needham

3. Public groundwater withdrawal 3078005-01G and 3078006-02G in Dover

USE ASSESSMENT

Water quality monitoring in this reach of the Charles River included one DWM sampling station located in the MDC (Metropolitan District Commission ) Elm Bank Reservation (CR02), IM3 and CDM stations were located at Charles River Road in Dover and at the Cochrane Dam in Dover at the USGS gage.  DWM sampling included in-situ measurements using the Hydrolab( multiprobe analyzer as well as nutrient and chemistry samples between June 1997 and April 1998 (Appendix B, Tables B3 and B4, respectively).  Fecal coliform samples were collected on seven dates between July 1997 and April 1998 (Appendix B, Table B5).  The IM3 Project collected fecal coliform samples in October and November 1995 (Lancaster et al. 1995), and monthly between May 1996 and December 1997 (CRWA 1998).  Some water quality variables (temperature, pH, total suspended solids) were also measured in monthly between August 1996 and December 1997 at both locations.  CDM conducted water quality monitoring for dissolved oxygen, temperature, chlorophyll a, total suspended solids, and nutrients in August, September, and October 1996  (CDM 1997).  Two Endeco T1184 oxygen-conductivity-temperature logger was also deployed by Woods Hole Oceanographic Institute (WHOI) in the Charles River upstream of the Cochrane Dam in Dover 12 and 20 inches above the sediment surface (CDM 1997).  The EPA, as part of their Charles River Water Quality Study (EPA 1998), recorded continuous DO, temperature, and pH readings approximately 50 feet above Cochrane Dam from 12 August 1997 to 15 August 1997.  

Measurements of dissolved oxygen in the Charles River taken during the DWM surveys ranged between 6.6 and 13.2 mg/L in this segment (Appendix B, Table B3).  None of the measurements were pre-dawn and therefore do not represent worse-case conditions.  The WHOI datalogger profiles, however, did record dissolved oxygen levels below 5.0 mg/L and percent saturation was also below 60 in mid-September 1996 (CDM 1997).   EPA recorded multiple DO readings below 5.0 mg/L during two days of their sampling period (EPA 1998).  Chlorophyll a concentrations ranged from 1.2 to 50.3 (g/L (highest concentrations in August 1996) and are indicative of enriched conditions (CDM 1997).  Elevated nutrients levels, particularly phosphorus (as high as 0.21 mg/L), were also measured.  Other water quality variables (pH, conductivity, and temperature) were within Class B criteria.  Based on these data the aquatic life use is assessed as partial support for the eight-mile length of this segment.

Aesthetics is also assessed as partial support based on the presence of some aquatic nuisance vegetation and turbidity.  Some habitat alterations in the form of riparian disturbances are also occurring in this segment, particularly in the vicinity of Elm Bank (Fiorentino 1998).

In August 1994, fish were collected from this segment of the Charles River at the request of a concerned citizen.  DPH reviewed the results of the fish toxics monitoring data and subsequently issued a consumption advisory because of elevated levels of PCB in common carp (DPH 1998).  The fish consumption use is therefore assessed as non-support for this segment.  

Fecal coliform bacteria ranged between <10 – 800 cfu/100ml and only four data points exceeded 400 cfu/100ml (Lancaster et al. 1995 and CRWA 1998).  Wet weather sampling data ranged between 30 – 15,500 cfu/100ml.  Based on these data, the primary contact recreational use is assessed as partial support primarily due to the influence of stormwater.  

To assess the secondary contact recreational use, IM3 Project data collected between October 1995 through December 1997 were used (Lancaster et al. 1995 and CRWA 1998).  None of the dry weather or baseline samples exceeded 2,000 cfu/100ml (Assessment Methodology), however the wet weather data did exceed the 4,000 cfu/100ml criterion which results in partial support for secondary contact recreation.

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image57.png]



Partial support for the entire length of this segment.  Causes of impairment include organic enrichment/low dissolved oxygen, nutrients and unknown. 

Fish  Consumption
[image: image58.png]



The entire length of this segment does not support the fish consumption use because of a DPH fish consumption advisory based on elevated levels of PCB in carp.

Primary  Contact
[image: image59.png]



The entire 8.0 mile length partially supports the primary contact use.  Stormwater influence impairs water quality.

Secondary  Contact
[image: image60.png]



The entire 8.0 mile length partially supports the primary contact use.  Stormwater influence impairs water quality.

Aesthetics

[image: image61.wmf]
Aesthetics is partially supported in the entire length of this segment based on the presence of nuisance aquatic vegetation and turbidity.

RECOMMENDATIONS: Charles River (Segment MA72-06)

· Intensive bacteria sampling is recommended in the vicinity of the South Natick-Wellesley border to discern the effects of stormwater inputs from the village of South Natick and agricultural inputs originating from farms adjacent to Route 16 and the river—both of which are suspected sources of pathogens. Bracketing the mouth of Waban Brook/Fuller Brook is also recommended, as these tributaries may contribute elevated levels of fecal coliform bacteria as well. 

· Identify and evaluate riparian habitat alterations in Elm Bank, where infrastructure upgrades warrant BMP improvements and/or implementation.

· Conduct continuous monitoring of dissolved oxygen levels throughout the segment, especially during periods of low flow to establish “worse case” baseline conditions.

· Habitat and biological assessments are recommended in the mainstem Charles River between Elm Bank and the confluence with Trout Brook to investigate potential impacts of the Elm Bank and Needham groundwater withdrawals on instream biological integrity.

Waban Brook (Segment MA72-17)

Location:  Outlet Waban Lake, Wellesley to confluence with the Charles River, Wellesley. Segment Length: 0.6 miles.  Classification:  Class B High Quality Water.

SEGMENT DESCRIPTION
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The Waban Brook Watershed drains heavily residential portions of Weston and Wellesley in addition to a golf course prior to its confluence with the Charles River.  The upper watershed area contains several impoundments including Morses Pond and Lake Waban.  Two small brooks, Boulder and Bogle are tributaries to Morses Pond while Fuller Brook merges with Waban Brook just upstream of its confluence with the Charles River. 

WITHDRAWALS AND DISCHARGES

NPDES:

1. MA0035840 The Rivers School

2. MA00036765 Merit Oil Corporation

3. MA0034568 Mobil Oil Company Natick

USE ASSESSMENT

The calculated 7Q10 discharge for this brook upstream from State Highway 16, was 0.13 cfs (Ries 1999).  DEP DWM collected stream discharge measurements in Waban Brook between August 1997 and April 1998.  These discharge measurements ranged from below the 7Q10 (too low to measure) to almost 30 times higher than the 7Q10 at 37.9 cfs (Appendix B, Table B2). 

Water quality monitoring was conducted at two locations in this segment.  DWM and IM3 sampled Waban Brook off of a dirt road off of Service Road just upstream of its confluence with Fuller Brook.  CDM sampled Waban Brook downstream of its confluence with Fuller Brook approximately 250 feet upstream of the mouth.  

Dissolved oxygen measurements in Waban Brook ranged between 6.1 and 13.3 mg/L (both DWM and IM3 data) collected between August 1997 and April 1998 (Appendix B, Table 3B and CRWA 1998).  None of these DO measurements were collected before dawn, however, and do not represent worse-case conditions.  CDM measured dissolved oxygen between August and October 1996 (the earliest measurement at 0800) as well as chlorophyll a that was low (between 1.1 and 4.3 (g/L) (CDM 1997).  Other water quality variables (pH and temperature) were good and total suspended solids were low (all <2.5 mg/L).  Nutrient data collected by CDM did indicate somewhat high levels of phosphorus in August and October 1996 (up to 0.37 mg/L).  

Fecal coliform bacteria levels in Waban Brook did not exceed 140 cfu/100ml (representing both dry and wet weather conditions) in any of the seven samples collected (Appendix B, Table B5).

Macroinvertebrate biomonitoring was conducted just downstream from DWM’s water quality sampling station (Appendix C).  Instream substrates and riparian habitat in this portion of the stream were good, however, low flows precluded the use of RBPIII sampling.  WB01 received a habitat assessment score of 155 out of 200. High water temperature (21.3(C) during the sampling period may explain the absence of non-Trichopteran EPT taxa (Appendix B, Table B3).  Due to the qualitative nature of the biomonitoring methodology in this segment, coupled with inconclusive (i.e. not pre-dawn, both low saturation and supersaturation levels) DO data, the entire 0.6 miles of this segment are not assessed for aquatic life.

The aesthetics use is assessed as supported, based on water column clarity, low total suspended solids concentrations, minimal instream vegetative growth, and good overall instream/riparian habitat (Appendix C). 

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image62.png]



Not assessed

Fish  Consumption
[image: image63.png]



Not assessed

Primary  Contact
[image: image64.png]



The entire 0.6 mile length of this segment supports this use.

Secondary  Contact
[image: image65.png]



The entire 0.6 mile length of this segment supports this use.

Aesthetics

[image: image66.wmf]
The entire 0.6 mile length of this segment supports this use.

RECOMMENDATIONS: Waban Brook (Segment MA72-17)

· Improvements to the riparian zone throughout the golf course property (e.g., increase vegetative buffer).

· Additional dissolved oxygen (pre-dawn) and biomonitoring data would be useful in assessing the status of the aquatic life use.

· Investigate potential sources of nutrient loadings to Waban Brook, particularly in the vicinity of the adjacent golf course, as phosphorus levels appeared somewhat elevated near the confluence with the Charles River. 

Fuller Brook (Segment MA72-18)

Location:  Headwaters south of Route 135, Needham to confluence with Waban Brook, Wellesley.  

Segment length: 4.4 miles.  Classification: Class B High Quality Water.
SEGMENT DESCRIPTION
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Fuller Brook has a length of approximately two miles and falls 20 feet. From its headwaters near Route 135 and Newman Jr. High School in Needham, Fuller Brook flows in a southwesterly direction through extensive wetlands before heading north towards Wellesley center. The stream continues to flow in a northwesterly direction, draining an area of increasingly heavy residential land use, before receiving the discharge of Caroline Brook and reaching an unnamed impoundment adjacent to Wellesley High School. From here it flows southwest through a heavily developed section of downtown Wellesley. Upon crossing Dover Street in Wellesly, the now channelized stream joins Waban Brook just upstream from the mainstem Charles River.

WITHDRAWALS AND DISCHARGES

NPDES:

1. MA0033022 F. Diehl and Sons

USE ASSESSMENT

The estimate of the 7Q10 discharge in Fuller Brook at the Wellseley College Golf Course is 0.24 cfs (Reis 1999).  Streamflow conditions in the brook during the DEP DWM surveys ranged between 0.70 and 12.5 cfs (Appendix B, Table B2).

Fecal coliform data collected by DWM ranged between 40 – 4,000 cfu/100ml collected on 10 dates between July 1997 and April 1998 (Appendix B, Table B5).  Additional sampling bracketed an unnamed tributary draining a small impoundment opposite the Wellesley town hall.  This impoundment is populated with a large waterfowl population and is a popular “feeding” area.  Fecal coliform counts upstream of this tributary did not exceed 200 cfu/100ml whereas counts of 1,600 cfu/100ml were documented downstream of the tributary confluence in Fuller Brook (Appendix B, Table B5). In addition, results from optical brightener screening near Dover Street indicate that high levels of fecal coliform bacteria were not human in origin (Appendix B, Table B6).  Both the primary and secondary contact recreational uses are assessed as non-support in the lower 1.0 mile due to elevated bacteria levels originating from the town hall duck pond. It is possible that waterfowl are at least partially responsible for the elevated bacteria levels found on the mainstem Charles River at Charles River Road, just downstream from the Waban Brook (which receives the Fuller Brook discharge near its mouth) confluence.  Stormwater and other unknown sources may contribute pathogens as well.  The upper 3.4 miles of the segment (from the mouth of the unnamed duckpond tributary to the headwaters near Route 135 in Needham) are not assessed for the primary and secondary contact recreational uses.

Macroinvertebrate biomonitoring was conducted in a sampling reach which extended from Cameron Street to the duck pond tributary’s confluence with Fuller Brook (Appendix C).  Habitat quality in this portion of Fuller Brook was good considering the urban nature of this subwatershed.  The benthos data revealed the effects of an excessively enriched system.  FB02 received a total metric score of 12, only 30% comparable to the regional reference station indicating moderate impairment. The permanent and thriving waterfowl population upstream from the sample reach is the likeliest source of organic inputs to this portion of Fuller Brook.  The lower 1.0 miles of Fuller Brook does not support the aquatic life use.

Dissolved oxygen measurements in Fuller Brook ranged between 8.1 and 12.7 mg/L (Appendix B, Table B3). None of these DO measurements were collected before dawn, however, and do not represent worse-case conditions.  Physico-chemical sampling data did not indicate water quality impairment (Appendix B, Table B4), however severe habitat degradation was present in the vicinity of the golf course. The upper 3.4 miles of the segment (from the mouth of the unnamed duckpond tributary to the headwaters near Route 135 in Needham) are not assessed for the aquatic life use.

The aesthetics use is supported from the mouth of the unnamed duckpond tributary to Dover Road, Wellesley. The lower 0.3 miles of the segment is not supported due to sediment deposition and excessive amounts of instream vegetation (Appendix C). The upper 3.4 miles of the segment are not assessed.

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image67.png]



Impairment to the macroinvertebrate community and habitat degradation warrant a non-support assessment for aquatic life use for the lower 1.0 miles of this tributary. The upper 3.4 miles of the segment (from the mouth of the unnamed duckpond tributary to the headwaters near Route 135 in Needham) is not assessed for aquatic life use.

Fish  Consumption
[image: image68.png]



Not assessed

Primary  Contact
[image: image69.png]



The lower 1.0 mile of this segment does not support this use due to pathogens. The upper 3.4 miles of the segment (from the mouth of the unnamed duckpond tributary to the headwaters near Route 135 in Needham) is not assessed.

Secondary  Contact
[image: image70.png]



Secondary contact for the lower 1.0 mile of this segment is not supported due to pathogens. The upper 3.4 miles of the segment (from the mouth of the unnamed duckpond tributary to the headwaters near Route 135 in Needham) is not assessed.

Aesthetics

[image: image71.wmf]
The upper 3.4 miles of the segment is not assessed.  The aesthetics life use is supported for 0.7 miles from the mouth of the unnamed duckpond tributary to Dover Road, Wellesley. The lower 0.3 miles of the segment is not supported due to sediment deposition and excessive amounts of instream vegetation. 

RECOMMENDATIONS: Fuller Brook (Segment MA72-18)

· Protect and enhance the riparian zone throughout the golf course property (e.g., increase vegetative buffer, improvements to channel morphology).

· Conduct water quality monitoring, biological monitoring and bacteria sampling in the upper 3.4 miles of this segment to better assess the entire segment.

· Address water quality impairment resulting from duck feeding through education and outreach. Strive to minimize or eliminate, if possible, all feeding of waterfowl near the Wellesley town hall. Community involvement through volunteer monitoring is strongly encouraged, as reclamation of Fuller Brook is very feasible and noticeable water quality improvements could be observed immediately. 

Trout Brook (Segment MA72-19)

Location:  Headwaters, outlet Channings Pond, Dover to confluence with Charles River, Dover. 

Segment Length: 2.8.  Classification: Class B, High Quality Water.

SEGMENT DESCRIPTION
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Trout Brook drains a small area of low to medium density residential.  The stream flows in a northerly direction through Dover to its confluence with the Charles River in Dover.  New home construction is occurring in isolated areas and a new well is being installed on Miller Hill Road in the headwaters.  There are several horse farms adjacent to Trout Brook or its tributaries.  Agricultural areas (cropland) are adjacent to Trout Brook in the vicinity of Haven Street in the lower portion of the watershed.

WITHDRAWALS AND DISCHARGES

WMA:

1. Public groundwater withdrawal 307800-03G

2. Public groundwater withdrawals 3078008-01G and 3078008-02G in Dover

USE ASSESSMENT

Sampling in the Trout Brook watershed was conducted as part of the IM3 Project on one date 20 November 1996 at 11 stations although only one was located directly in Trout Brook (CRWA 1997a).  DWM sampled Trout Brook near Haven Street in Dover on eight different occasions between July 1997 and April 1998.  Fecal coliform data collected ranged from less than 10 to 360 cfu/100ml (Appendix B, Table B5).  Primary and secondary contact recreational uses are therefore assessed as support.  The lowest discharge during the DWM surveys in Trout Brook was on 20 August 1997.  The discharge was 0.45 cfs (Appendix B, Table B2).

The instream temperatures in Trout Brook were the coolest measured by DWM in the Charles River Watershed (Appendix B, Table B3).  This stream, although not classified as Cold Water Fishery, does support a native eastern brook trout population.  The Department of Fisheries, Wildlife and Environmental Law Enforcement (DFWELE) also stocks this stream with brown trout.

Dissolved oxygen measurements were recorded between 0846h and 1230h by DWM and therefore do not represent worse-case conditions (Appendix B, Table B3).  The DO ranged between 6.0 and 12.0 mg/L although saturation was below 60% one occasion.  Saturation was near 60% (61 and 62%) on two other sampling events.  Other physicochemical and nutrient variables monitored appeared to indicate generally good water quality conditions (Appendix B, Table B4).   

Macroinvertebrate biomonitoring in Trout Brook was conducted downstream from Haven Street at station TB01 (Appendix C).  Despite the excellent habitat available, the benthic community analysis found an assemblage only 30% comparable to reference conditions at ST01.  Particularly alarming were the lack of EPT taxa and a dominance of the assemblage by the Chironomidae, which contributed to the moderate impairment evaluation. Potential causes of impairment are unknown; however, low levels of dissolved oxygen and possible pesticide inputs to this portion of the stream should be considered.  The periphyton community analysis conducted by DWM at this station corroborates potential pesticide effects on the biological community in this portion of Trout Brook (Appendix C).  Another practice associated with agricultural activities that may impact biological integrity in Trout Brook is the use of fertilizers. The chironomid Tvetenia Bavarica, the dominant taxon in the TB01 assemblage, has been shown to prefer cool-water streams exhibiting nutrient-enriched conditions (Bode and Novak 1998). The application of fertilizers to adjacent crops, as well as other sources of non-agricultural nutrient loadings, should be a concern in this portion of Trout Brook. Based on the RBPIII analysis, the aquatic life use is non-supported for the entire 2.8 miles of this segment.

Aesthetic quality, as evidenced by good water clarity, low total suspended solids and low turbidity, and good habitat quality, is supported for the entire 2.8 miles of this segment.

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image72.png]



Aquatic life use is non-supported for the entire 2.8 miles of this segment. Causes are unknown, but potentially may be low dissolved oxygen and pesticides.

Fish  Consumption
[image: image73.png]



Not assessed

Primary  Contact
[image: image74.png]



Primary contact recreational uses are assessed as support for the entire 2.8 miles of this segment.

Secondary  Contact
[image: image75.png]



Secondary contact recreational uses are assessed as support for the entire 2.8 miles of this segment.



Aesthetics

[image: image76.wmf]
The entire 2.8 miles of the segment supports the aesthetics use.

RECOMMENDATIONS: Trout Brook (Segment MA72-19)

· Monitor dissolved oxygen continuously during the summer (low-flow) months at a minimum of one station in the lower portion of the Trout Brook subwatershed to assist with future aquatic life use assessments, and to establish more accurate baseline conditions.

· Require proper manure storage and handling at farms (horse and/or agricultural) in the Trout Brook Subwatershed.  Manure should not be stored in the riparian zone of Trout Brook.   

· Conduct a NPS evaluation in the Trout Brook Subwatershed to identify possible sources of nutrients and pesticides from both agricultural and non-agricultural land use activities.

Powissett Brook (Segment MA72-20)

Location:  Outlet Noannet Pond, Westwood to confluence with Charles River, Dover. 

Segment Length: 1.9 miles.  Classification: Class B High Quality Water

SEGMENT DESCRIPTION
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Powissett Brook drains a small area of mostly forested land and minimal light residential land use. From the headwaters in Noannet Pond, the stream flows in a generally northerly direction before joining the Charles River in Dover.

WITHDRAWALS AND DISCHARGES 

None known.

USE ASSESSMENT

Bacteria sampling in Powissett Brook was conducted by DWM on four occasions between July 1997 and April 1998 (Appendix B, Table B5).  Stream discharge was extremely low on several occasions during the summer of 1997 (Appendix B, Table B2 and B5).   Fecal coliform data collected at Wilsondale Road ranged from less than 20 to 40 cfu/100ml.  Based on these data, coupled with the land use observations during field reconnaissance (forested), the primary and secondary contact recreational uses are therefore assessed as support for the entire 1.9 miles of this segment.

Dissolved oxygen measurements in Powissett Brook were all made between 1030h and 1130h and therefore do not represent worse-case conditions.  DO levels ranged between 1.1 and 12.6 mg/L with saturation as low as 13% on one occasion (Appendix B, Table B3).  Excessively low levels of dissolved oxygen may be a reflection of the extremely low baseflow conditions (possibly naturally occurring, as water withdrawals are absent in this watershed), when Hydrolab( readings were taken from virtually standing pools of water. Although nutrient levels appeared normal, additional physico-chemical parameters indicate a poorly buffered system vulnerable to acidification. Measurements of pH (range of 5.3 and 6.1 SU), alkalinity (3-11), and hardness (10-16) represent some of lowest levels in the entire Charles River Watershed (Appendix B, Table B4). 

Macroinvertebrate biomonitoring was conducted by DWM on 16 July 1997 in a reach (PB01) downstream from Wilsondale Road in Dover (Appendix C).  The low percent comparability (45%) to reference conditions in Stony Brook resulted in a moderately impaired benthos assessment.  Fish population sampling conducted in the shallow and limited pool habitat available in Powissett Brook yielded only 2 chain pickerel (Esox niger) which probably originated from the upstream impoundment (Appendix C).  It is unknown, however, whether benthic impairment is the result of naturally occurring low flows or exacerbated by the upstream dams.  Based on the abundance of “clean-water” macroinvertebrate taxa collected at PB01, the aquatic life use is assessed as support for the entire 1.9 miles of this stream. 

Based on good instream and riparian habitat quality, good water column clarity, low total suspended solids and low turbidity, and minimal aquatic vegetative cover throughout the segment, the aesthetic use is supported for the entire 1.9 miles of the segment. 

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image77.png]



Aquatic life use is assessed as support for the entire 1.9 miles of this stream. 



Fish  Consumption
[image: image78.png]



Not assessed

Primary  Contact
[image: image79.png]



Primary contact recreational use is assessed as support for the entire 1.9 miles of this segment.

Secondary  Contact
[image: image80.png]



Secondary contact recreational use is assessed as support for the entire 1.9 miles of this segment.



Aesthetics

[image: image81.wmf]
The entire 1.9 miles of the segment supports the aesthetics use.

RECOMMENDATIONS: Powissett Brook (Segment MA72-20)

· Conduct diurnal dissolved oxygen monitoring and (RBPIII) biological sampling to establish baseline biological conditions that will aid in future aquatic life use assessments. 

· Investigate the presence/extent of dams along Powissett Brook and their impacts on flow. 

Charles River (Segment MA72-07)

Location: Chestnut Street, Needham to Watertown Dam, Watertown.  Segment Length: 23.2 miles.  Classification:  Class B, Warm Water Fishery.

SEGMENT DESCRIPTION
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This is the longest segment of the Charles River.  The river initially flows in a northeasterly direction and then enters the “Dedham Loop”.  Once into the “Dedham Loop” the river flows south and approaches the Neponset River Basin drainage divide.  Here the Mother Brook Diversion is capable of diverting up to one-third the flow of the Charles River into the Neponset River (a flood control capability) via Mother Brook.  The Charles River then turns in a northwesterly direction, flows over a series of dams in the Newton/Needham/Wellsley area and then forms the “Lakes District”.  As it leaves this series of impounded waters, the river flows in an easterly direction before reaching the Watertown Dam in Watertown. While considerable tracts of wetlands still exist in the vicinity of the Dedham Loop, the majority of this segment is extremely urbanized with a wide range of residential, industrial, and commercial land uses.

WITHDRAWALS AND DISCHARGES

WMA:

1. Public groundwater withdrawals 3073000-01G, 3073000-02G, 3073000-03G, 3073000-04G, and 3073000-05G in Dedham

2. Public groundwater withdrawals 3333000-03G and 3333000-04G in Weston

NPDES:

1. MA0027561 Norfolk and Dedham Mutual Fire

2. MA0031283 Dedham Medical Associates Addition

3. MA0032425 Arthur Blank and Company

4. MA0032921 Gulf Service Station, Needham

5. MA0003719 Ivex Corporation

6. MA0035181 Shipley Company

7. MA0030449 Raytheon Company

8. MA0005631 Barry Division, Barry Wright Corporation

USE ASSESSMENT

CRWA conducted water quality monitoring at twelve locations in this segment between 16 October 1995 and 17 December 1997 (CRWA 1998). Their most downstream sampling location was at the Watertown Dam. DWM also sampled water quality at the Watertown Dam between 1 July 1997 and 22 November 1997.  MWRA has also monitored water quality at the Watertown Dam since 1989.  During their 22 sampling events, the IM3 Project documented fecal coliform levels (dry weather conditions) ranging from <10 cfu/100ml to 1270 cfu/100ml, while DWM fecal coliform densities ranged between 100 cfu/100ml and 360 cfu/100ml (CRWA 1998 and Appendix B, Table B5, respectively).  Due to several exceedences (none of which indicate spatial or temporal trends in elevated bacteria levels) of 400 cfu/100ml, the primary contact use is assessed as non-support.  Wet weather sampling was conducted at the above twelve stations during fifteen sampling events between 3 September 1996 to 29 October 1997 with fecal coliform levels ranged from 20 cfu/100ml to 78,000 cfu/100ml (CRWA 1998).  DWM did not conduct wet weather sampling in this segment.  While fecal coliform bacteria levels were less than 2,000 cfu/100ml during dry weather conditions, wet weather data were greater than 4,000 cfu/100ml.  The secondary contact recreational use is therefore assessed as partial support. 

Dissolved oxygen measurements upstream of the Watertown Dam did not meet standards (Table 3) on two occasions—14 July and 20 August 1997.  These data do not represent worse-case (pre-dawn) conditions.   Brandeis University conducted water quality monitoring in the Charles River Lakes District as part of the IM3 Project, documenting extreme diurnal variation in oxygen saturation, elevated levels of nutrients (particularly phosphorus) and high chlorophyll a concentrations (CRWA 1997a).  Cram’s Cove exhibited particularly poor water quality.  

Since this segment encompasses such a large section of the Charles River, and the majority of the current water quality monitoring data exists only between the Lakes District and the Watertown Dam, the aquatic life use assessment is based in part on an extrapolation of the upstream segment MA72-06 assessment and best professional judgement.  The upper 17.4 miles partially support the aquatic life use.  Downstream from Route 30, Newton, the Charles River is assessed as not supporting the aquatic life use (5.8 miles).

The aesthetic quality of the Charles River is assessed as partial support in the upper 17.4 miles of this segment based on the presence of nuisance aquatic vegetation and moderate turbidity.  Addtionally, there is excessive growth of non-native macrophytes including 38% cover of Trapa natans (CRWA 1997a).  The aesthetic use for the lower 5.8 mile length of this segment is assessed as non-support.  Moderate levels of turbidity throughout the Lakes District and downstream to the Watertown Dam corroborates this assessment (Fiorentino 1998).  Based on these data, the secondary contact recreational use is also assessed as non-support for the lower 5.8 miles. 

In August 1994, DEP DWM collected fish from this segment of the Charles River, at the request of a concerned citizen.  DPH reviewed the results of the fish toxics monitoring data and subsequently issued a consumption advisory because of elevated levels of PCB in common carp (DPH 1998).  The fish consumption use is therefore assessed as non-support for this segment.  

Sediment quality monitoring was conducted as part of the IM3 Project.  EPA conducted sediment sampling at three stations (CRWA05, CRWA06, CRWA07) in this segment of the mainstem Charles River in May 1996, while Brandeis University collected sediments at two stations from both Cram’s and Purgatory Coves in the Charles River Lakes District.  Elevated concentrations of pesticides, heavy metals, and/or PCB were measured in these samples (CRWA 1997a).  No acute toxicity, however, was detected where acute sediment toxicity testing was performed.

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image82.png]



The lower 5.8 miles of this segment do not support this use. The upper 17.4 miles of this segment are assessed as partial support. Causes of impairment are organic enrichment/low DO, and nutrients.

Fish  Consumption
[image: image83.png]



The entire 23.2 miles of this segment does not support the fish consumption use since DPH has issued a fish consumption advisory because of elevated levels of PCB in carp.

Primary  Contact
[image: image84.png]



The entire 23.2 miles length of this segment does not support this use because of elevated levels of fecal coliform bacteria during dry weather conditions.

Secondary  Contact
[image: image85.png]



The upper 17.4 miles of this segment partially supports the secondary contact recreational use due to elevated bacteria levels during storm events. The lower 5.8 miles of this segment do not support this use as a result of dense macrophyte cover.

Aesthetics

[image: image86.wmf]
The upper 17.4 miles of this segment are assessed as partial support for the aesthetics use, based on the presence of non-native aquatic vegetation and turbidity.  The lower 5.8 miles of this segment do not support this use, based on the presence of non-native aquatic vegetation and turbidity. 

RECOMMENDATIONS: Charles River (Segment MA72-07)

· Diurnal DO and biological monitoring (RBPIII), as well as nutrient, chlorophyll a and periphyton sampling are recommended in the upper 17.4 miles of this segment to establish baseline conditions and aid with future aquatic life use assessments.

· Attempt to isolate sources of elevated fecal coliform bacteria inputs to the Charles River, from stormwater runoff, illicit sewer connections to those tributaries between Moody Street and the Watertown Dam, and waterfowl feces.

· Minimize (rather than encourage) the feeding of waterfowl in the Lakes District.

· Attempt to control the growth and spreading of nuisance aquatic vegetation (particularly Trapa natans) in the lower 5.8 miles of this segment, especially in the Lakes District.  Develop a long-term management plan to control the nuisance vegetation.

· As part of EPA Clean 2005 initiative, EPA has initiated an annual monitoring program that will include dry and wet weather sampling in the Charles River Watershed during summer months (high recreational usage).

Rock Meadow Brook (Segment MA72-21)

Location:  Headwaters in Fisher Meadow, Westwood to confluence with Charles River, Dedham.  

Segment Length: 3.8 miles.  Classification: Class B.

SEGMENT DESCRIPTION
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Rock Meadow Brook originates in a wetland called Fisher Meadow in suburban Westwood. The predominant land use in the upper reaches of its watershed is dense residential development. The brook flows in a generally northerly direction through two impoundments, Stevens and Lee Ponds. Land use in the lower watershed includes forests, a golf course (the Dedham Country Club) and very little residential use. Rock Meadow Brook flows generally west to its confluence with the mainstem Charles River in Dedham.

WITHDRAWALS AND DISCHARGES

WMA:

1. Two municipal (Westwood) public water supply groundwater sources (307300010-G and 307300012-G) are located in close proximity to Rock Meadow Brook south of the Stevens Pond impoundment.  These two sources are currently inactive. 

USE ASSESSMENT

Streamflow measurements were collected on Rockmeadow Brook on five occasions between June 1997 and April 1998 ranging from extremely low (estimated 0.00 cfs) to 7.13 cfs (Appendix B, Table B2).  DEP DWM conducted stream water quality sampling in Rock Meadow Brook (station RM01) was conducted by DWM on seven occasions between June 1997 and April 1998.  Fecal coliform bacteria sampling data ranged between <20 and 600 cfu/100 mls (Appendix B, Table B%) and therefore the primary contact recreational use was not supported (a result of exceedences during dry weather). The secondary contact recreational use was assessed as support for the length of the 3.8 mile segment. 

Dissolved oxygen measurements in Rock Meadow Brook were all made between 930 and 1100 and therefore do not represent worse-case conditions.  DO levels ranged between 6.6 and 13.0 mg/L with saturation as low as 71% to 96% (Appendix B, Table B3). Other physico-chemical and nutrient parameters monitored appeared to indicate generally good water quality conditions, although phosphorus levels were moderately elevated (Appendix B, Table B4). Macroinvertebrate biomonitoring was conducted at DWM’s water quality monitoring station, however, limited summer flows in this portion of the stream precluded quantitative sampling. Results of a cursory benthos screening conducted 16 July 1997 found no gross impairment to the resident aquatic community (Appendix C).  Low instream flows, observed throughout the summer, were probably a natural occurrence rather than the result of upstream groundwater withdrawals (Appendix B, Table B2).  Based on the water quality and biosurvey (incuding habitat) data collected in Rock Meadow Brook, the entire 3.8 miles of this segment are assessed as support for the aquatic life use.

Based on good instream and riparian habitat quality, good water column clarity, low dry weather total suspended solids, low turbidity, and minimal aquatic vegetative cover throughout the segment, the aesthetic use is assessed as support for the entire 3.8 miles of the segment (Appendix B, Table B4 and Appendix C). 

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image87.png]



Entire 3.8 miles is assessed as support for aquatic life use based on generally good water quality and a minimally impaired resident aquatic community

Fish  Consumption
[image: image88.png]



Not assessed

Primary  Contact
[image: image89.png]



Entire 3.8 miles is assessed as non-support for primary contact due to pathogens.

Secondary  Contact
[image: image90.png]



Secondary contact use is supported for the length of the 3.8 miles segment. 



Aesthetics

[image: image91.wmf]
Based on instream and riparian habitat quality, good water column clarity, low total suspended solids low turbidity, and minimal aquatic vegetative cover throughout the segment, the aesthetic use assessment supports for the entire 3.8 miles of the segment.

RECOMMENDATIONS: Rock Meadow Brook (Segment MA72-21)

· Conduct additional upstream sampling to isolate sources of elevated fecal coliform bacteria during dry weather conditions.

· Conduct diurnal DO monitoring to establish baseline conditions that will aid in future aquatic life use assessments.

· Establish a water quality station closer to the confluence with the Charles River, particularly downstream from the Dedham Country Club.  Evaluate any potential runoff effects from the country club.

Alder Brook (Segment MA72-22) 

Location: Headwaters northwest of Needham Reservoir, Needham to confluence with Charles River, Needham. Segment Length: 0.7 miles.  Classification: Class B.

SEGMENT DESCRIPTION

[image: image176.wmf]S
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From its headwaters near Pollard Jr. High School in Dedham Center, Alder Brook flows in a southeasterly direction and adjacent to Dedham Avenue. Upstream from South Street the stream receives considerable drainage from Needham Reservoir and an unnamed tributary that originates upstream from the reservoir. From this confluence, Alder Brook soon joins the mainstem Charles River just upstream from the Dedham Avenue Bridge. Heavy to moderate residential and commercial land use are prevalent along much of the segment, while large tracts of recreational space (playground and golf course) comprise the remainder of the drainage area.

WITHDRAWALS AND DISCHARGES 

None known.

USE ASSESSMENT

Stream discharge measurements in Alder Brook were collected between June 1997 and April 1998.  The stream discharges ranged from 1.06 to 2.99 cfs (Appendix B, Table B2).

DWM conducted water quality sampling in Alder Brook at South Street (AB01) on eight occasions between 17 June 1997 and 22 April 1998. 

Elevated levels of fecal coliform bacteria impair the primary contact recreational use (as high as 1,280 cfu/100ml during dry weather) for the entire 0.7 miles of this segment (Appendix B, Table B5).  The secondary contact recreational use, for the entire 0.7 miles is assessed as support.

Macroinvertebrate and fish sampling in Alder Brook was conducted by DWM downstream from South Street in July 1997 (Appendix C).  Although the habitat evaluation resulted in an assessment score (159) that was higher than the regional reference station ST01, the benthic macroinvertebrate community was only 45% comparable to reference conditions indicating moderate impairment.  An abundance of filter-feeding Hydropsychidae suggests somewhat organically enriched conditions, possibly originating from Needham Reservoir. Results of fish sampling, which indicate a community dominated by warm-water taxa (especially pumpkinseed, Lepomis gibbosus), also suggests the impoundments upstream may shape community structure and function in this portion of the stream. Nutrient levels were slightly elevated, with total phosphorus concentrations ranging from 0.02-0.09 mg/L and ammonia-nitrogen as high as 0.14 mg/L on one occasion (Appendix B, Table B4). Other water quality and physico-chemical parameters—including dissolved oxygen—were normal. Based on impairment to the macroinvertebrate community, the aquatic life use is assessed as non-support for the entire 0.7 miles of this segment.  Although the causes of impairment are unknown, organic enrichment and nutrient loadings originating from various NPS inputs are suspected.  

The aesthetics use is assessed as support for the entire 0.7 miles of this segment based on good instream and riparian habitat, minimal aquatic vegetative growth, and low turbidity (Fiorentino 1998).

SUMMARY
Designated Uses
Status

Aquatic Life
[image: image92.png]



The aquatic life use is assessed as non-support for the entire 0.7 miles of this segment. Causes of impairment to aquatic life are unknown although most likely related to organic enrichment and  nutrient loadings originating from various NPS inputs.

Fish  Consumption
[image: image93.png]



Not assessed

Primary  Contact
[image: image94.png]



The entire 0.7 miles of this segment is assessed as non-support due to pathogens.

Secondary  Contact
[image: image95.png]



This use is assessed as support for the entire 0.7 miles of this segment.

Aesthetics

[image: image96.wmf]
The aesthetics use is assessed as support for the entire 0.7 miles of this segment based on good instream and riparian habitat, minimal aquatic vegetative growth, and low turbidity.



RECOMMENDATIONS: Alder Brook (Segment MA72-22)

· Future monitoring for fecal coliform bacteria should bracket the impoundments and land use changes within this drainage area to isolate sources of elevated bacteria and nutrients during dry weather conditions.  

· Attempt to isolate land use activities in this system which may contribute to instream organic/nutrient inputs that adversely affect biological integrity.  Identify and implement BMP’s where runoff may pose a threat to water quality (e.g., non-buffered recreational spaces adjacent to the stream).

Sawmill Brook (Segment MA72-23)

Location: Headwaters, Brookline to confluence with Charles River, Boston.  Segment Length: 2.7 miles.  Classification: Class B. 

SEGMENT DESCRIPTION

[image: image177.wmf]S
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From its headwaters near Vine Street in Brookline, Sawmill Brook meanders in a southerly direction through an area of moderate to heavy residential land use and open space. Downstream from the Middlesex/Suffolk County border, the stream flows through a large tract of land occupied by several cemeteries before draining a large wetland and joining the Charles River. 

WITHDRAWALS AND DISCHARGES

None permitted.

USE ASSESSMENT

Stream discharge measurements in Sawmill Brook between June 1997 and April 1998 ranged between 0.1 and 2.71 cfs (Appendix B, Table B2).  Bacteria sampling in Sawmill Brook was conducted by DWM near Baker Street on seven occasions between July 1997 and April 1998 and at two upstream stations on 1 January 1998 (Appendix B, Table B5).  Elevated fecal coliform bacteria levels (520 - 7000 cfu/100ml) were measured downstream from the storm drain discharge located in St. Joseph’s Cemetery (approximately 100-200m upstream from Baker Street) in Boston. The fecal coliform count immediately upstream from this stormdrain was only 200 cfu/100ml. Consistently positive results from optical brightener screening near Baker Street supports the belief that fecal coliform bacteria inputs are of human origin, likely via illicit discharges in the storm drain system (Appendix B, Table B6).

Nutrient levels measured at Baker Street were elevated, with phosphorus concentrations as high as 0.27 mg/L and ammonia-nitrogen as high as 0.90 mg/L. Chlorides were also elevated, ranging from 95-220 mg/L, as was conductivity (as high as 860 (S/cm). Instream dissolved oxygen levels, during the seven sampling events, ranged from <1.0 mg/L (7% saturation) to 11.1 mg/L (Appendix B, Tables B4 and B3 respectively).

Based on severe water quality degradation to Sawmill Brook (low DO, elevated nutrients and chlorides) downstream from the storm drain outfall near Baker Street and habitat modifications (i.e., channelization, removal of riparian vegetation) throughout St. Joseph’s Cemetery (Fiorentino 1998), the lower 1.8 miles are assessed as non-support for aquatic life.  The aquatic life use is not assessed in the upper 0.9 miles of Sawmill Brook. 

Primary and secondary contact recreation is assessed as non-support for the lower 1.3 (from the storm drain discharge to the confluence with the Charles River) miles of this segment due to pathogens associated with dry weather storm drain discharge. The upper 1.4 miles (from the headwaters to St. Joseph’s Cemetery) are not assessed for these recreational uses. 

The aesthetics use is not supported for the lower 1.8 miles (from the headwaters to St. Joseph’s Cemetery) of Sawmill Brook based on sewage odors, dense instream aquatic vegetation (especially downstream from Baker Street), sediment deposition, and turbidity (Appendix B, Table B4).

SUMMARY
Designated Uses
Status

Aquatic Life
[image: image97.png]



The upper 0.9  (from the headwaters to St. Joseph’s Cemetery) miles are not assessed.   Based on severe water quality degradation (low DO, nutrients, unknown) downstream from the stormdrain outfall near Baker Street and habitat modifications (i.e., channelization, removal of riparian vegetation) throughout St. Joseph’s Cemetery, the lower 1.8 miles of Sawmill Brook are assessed as non-support for the aquatic life use.

Fish  Consumption
[image: image98.png]



Not assessed

Primary  Contact
[image: image99.png]



The upper 1.4 miles are not assessed for this use. The lower 1.3 (from the stormdrain discharge to the confluence with the Charles River) miles of this segment are assessed as non-support for this use due to pathogens associated with dry weather stormdrain discharge. 

Secondary  Contact
[image: image100.png]



The upper 1.4 miles are not assessed for this use. The lower 1.3 (from the stormdrain discharge to the confluence with the Charles River) miles of this segment are assessed as non-support for secondary contact due to pathogens associated with dry weather stormdrain discharge.

Aesthetics

[image: image101.wmf]
The upper 0.9 miles are not assessed for this use.  The aesthetics use is not supported for the lower 1.8 miles (from the headwaters to St. Joseph’s Cemetery) of Sawmill Brook based on sewage odors, dense instream aquatic vegetation (especially downstream from Baker Street), sediment deposition, and turbidity.

RECOMMENDATIONS: Sawmill Brook (Segment MA72-23)

· Infrastructure repairs/upgrades are strongly recommended to eliminate the dry weather storm drain discharge(s) to Sawmill Brook in St. Joseph’s Cemetery.  

· Conduct surveys to identify sources of NPS runoff and sedimentation to Sawmill Brook.  Once sources are identified, BMP implementation is recommended to reduce runoff and sediment inputs into Sawmill Brook. 

· Future monitoring of fecal coliform bacteria, nutrients, and other physico-chemical parameters is recommended in Sawmill Brook at Baker Street, as well as two locations which bracket the storm drain pipe which discharges to the brook in St. Joseph’s Cemetery.

South Meadow Brook (Segment MA72-24) 

Location: Headwaters, south of Route 9, Newton to confluence with Charles River, Newton.

Segment Length: 2.1 miles.  Classification: Class B.

SEGMENT DESCRIPTION
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From its headwaters near Route 9 in Newton, South Meadow Brook flows in a generally westerly direction through an area of heavy commercial and residential land use. Just downstream from Needham Street in Newton the stream disappears underground as it heads in a southerly direction until its confluence with the Charles River. South Meadow Brook is one of the most urbanized streams in the entire Charles River Watershed.

WITHDRAWALS AND DISCHARGES

NPDES:

1. MA0036307 Atrium at Chestnut Hill

USE ASSESSMENT

Stream discharge measurements in South Meadow Brook between June 1997 and April 1998 ranged between 0.11 and 2.62 cfs (Appendix B, Table B2).  DWM conducted water quality sampling downstream from Needham Street in Newton on ten occasions between 17 June 1997 to 22 April 1998.  Fecal coliform bacteria levels ranged from 200 to 3600 cfu/100ml, thereby impairing the primary and secondary recreation uses (Appendix B, Table B5). The entire 2.1 miles of this segment are assessed as non-support for these uses because of elevated pathogens. Positive results from optical brightener screening (Appendix B, Table B6) supports this assessment, and suggests that high levels of fecal coliform bacteria are human in origin and probably enter the stream via illicit discharges in the storm drain system. 

Dissolved oxygen levels as low as 3.6 mg/L (35% saturation), elevated ammonia-nitrogen (0.26 mg/L) and phosphorus (0.20 mg/L) concentrations, and occasionally high levels of chlorides and suspended solids also indicate severely degraded water quality in this stream (Appendix B, Tables B3 and B4).  Additional impairment to aquatic life is evident in the form of habitat modifications (channelization, reduction of riparian zone) and significant deposits of sand and silt throughout the stream.  Other NPS inputs (e.g., trash, road/railroad runoff) resulting from the urbanized nature of this stream system were also observed (Fiorentino 1998).  Based on the severely impaired habitat and physico-chemical conditions documented, both the aquatic life and aesthetics uses are assessed as non-support for the entire 2.1 miles of South Meadow Brook. 

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image102.png]



The entire 2.1 miles of this segment are assessed as non-support due to poor water quality (organic enrichment/low DO, nutrients) and degraded habitat.

Fish  Consumption
[image: image103.png]



Not assessed

Primary  Contact
[image: image104.png]



For Primary Contact, the entire 2.1 miles of this segment are assessed as non-support due to pathogens, possibly originating from illicit sewer connections and failing infrastructure.

Secondary  Contact
[image: image105.png]



The entire 2.1 miles of this segment are assessed as non-support due to pathogens, possibly originating from illicit sewer connections and failing infrastructure.

Aesthetics

[image: image106.wmf]
The entire 2.1 miles of this segment is assessed as non-support due heavy deposits of silt and sand, turbidity, and odors.

RECOMMENDATIONS: South Meadow Brook (Segment MA72-24)

· Attempt to reduce NPS inputs in the form of trash and sediment to this stream system. Reduce instream debris originating from a tile manufacturer near Needham Street. 

· Identify sources of elevated fecal coliform bacteria, most notably dry weather storm drain discharges resulting from illicit sewer connections and/or failing infrastructure. 

· Stream cleanups should be conducted and dry weather storm drain discharges should be located particularly between Needham Street and Winchester Street.

Rosemary Brook (Segment MA72-25) 

Location: Outlet of Rosemary Lake, Needham to confluence with Charles River, Wellesley.

Segment Length: 3.2 miles.  Classification: Class B.

SEGMENT DESCRIPTION
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Rosemary Brook flows in a generally north/northeasterly direction to its confluence with the Charles River.  This tributary drains an area of medium to high-density residential land use, with some light commercial land use in Wellesley and Needham.  

WITHDRAWALS AND DISCHARGES

WMA:

1. Four groundwater wells: 3317000-02G, 3317000-04G, 3317000-05G, and 3317000-06G and are located adjacent to Rosemary Brook in Wellesley. Two of the wells in Wellesley (3317000-01G and 3317000-07G) are currently inactive.

USE ASSESSMENT

Stream discharge measurements in Rosemary Brook between June 1997 and April 1998 ranged between 0.23 (estimated) and 12.6 cfs (Appendix B, Table B2).

Bacteria sampling was conducted in the Rosemary Brook subwatershed as part of the IM3 Project on three dates, 24 September, 13 and 21 November 1996 (CRWA 1997a).  Because of elevated levels of bacteria in the upper watershed, additional sampling was undertaken by CRWA in July and by the Wellesley DPW in August 1997 (CRWA 1998).  DWM sampled Rosemary Brook downstream of Barton Road (near its mouth) in Wellesley on eight occasions between July 1997 and April 1998.  Fecal coliform data ranged from <20 to 200 cfu/100ml (Appendix B, Table B5).  The elevated bacteria densities documented during the IM3 Project appeared to be related to the pond environments and the waterfowl populations that inhabit them although other unknown sources may also exist.  Negative results from optical brightener screening in Rosemary Brook at Barton Road suggests that bacteria inputs may be contributed most from nonhuman sources (Appendix B, Table B6).  Primary and secondary contact recreational uses are assessed as non-support for the entire 3.2 miles of this segment.

DWM conducted macroinvertebrate and fish biomonitoring during July 1997 in a reach (station RB01) downstream from Barton Road in Wellesley (Appendix C).  While instream habitat in the sampling reach offered only marginal fish cover, macroinvertebrate habitat was considered excellent due to well-developed riffle areas and a variety of epifaunal substrates. The macroinvertebrate community sampled received a total metric score of 12, which was only 30% comparable to the reference community indicating moderate impairment.  Low overall taxa richness and a reduced EPT index, coupled with a fairly high biotic index, suggests a benthic assemblage stressed by low levels of dissolved oxygen and organic enrichment. Fish community diversity was lower than expected, resulting in the capture of only three species of fish—one of which is not normally associated with lotic systems (Micropterus salmoides), and one which displays some tolerance of reduced oxygen (Catostomis commersoni).  Indeed, DO measurements at RB01 were as low as 3.9 mg/L (42% saturation) (Appendix B, Table B3).  Elevated levels of nutrients, particularly phosphorus (0.12 mg/L) and ammonia-nitrogen (0.07) also indicate upstream sources of pollution that may contribute to enriched conditions instream (Appendix B, Table B4).  Moderate turbidity, probably caused by the heavy sediment loads often associated with eutrophic conditions, was observed at the RB01 station as well (Fiorentino 1998). The aquatic life use is assessed as non-support for the entire 3.2 miles of Rosemary Brook based on impaired water quality (low dissolved oxygen, organic enrichment) and biological integrity. 

The aesthetics use is compromised throughout the segment. Moderate turbidity was observed at the DWM sampling station, while IM3 data revealed TSS levels as high as 150 mg/L in the upper portion of the Rosemary Brook Subwatershed.  In addition, sewage odors were observed near Barton Road and waterfowl feathers on some upstream impoundments were visually unappealing. The entire 3.2 miles of Rosemary Brook, therefore are assessed as non-support for the aesthetics use.

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image107.png]



The entire 3.2 miles of this segment are assessed as non-support for the aquatic life use based on degraded water quality (organic enrichment/low DO, elevated nutrients) and biological integrity.

Fish  Consumption
[image: image108.png]



Not assessed

Primary  Contact
[image: image109.png]



The entire 3.2 miles of this segment are assessed as non-support for the primary contact recreational use due to pathogens, probably originating from waterfowl and unknown sources

Secondary  Contact
[image: image110.png]



The entire 3.2 miles of this segment are assessed as non-support for the secondary contact recreational use due to pathogens, probably originating from waterfowl and unknown sources.

Aesthetics

[image: image111.wmf]
The entire 3.2 miles of this segment are assessed as non-support for the aesthetics use due to turbidity and elevated suspended solids.

RECOMMENDATIONS: Rosemary Brook (Segment MA72-25)

· Additional fecal coliform bacteria sampling to further isolate sources.

· Identify sources of nutrient loadings to Rosemary Brook and implement necessary control strategies to reduce these loadings.

Stony Brook (Segment MA72-26) 

Location: Headwaters, outlet Beaver Pond, Lincoln to inlet of Stony Brook Reservoir, Waltham/Weston Segment Length: 4.7 miles.  Classification: Class A, Public Water Supply. 

SEGMENT DESCRIPTION

[image: image180.wmf]S
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Stony Brook flows in a generally south-southeasterly direction from the outlet of Beaver Pond in Lincoln to the inlet of Stony Brook Reservoir in Waltham/Weston. The stream drains an area of mostly light residential land use and open space, receiving the discharges of three major tributaries—Iron Mine Brook, Cherry Brook, and Hobbs Brook.  Stony Brook is the second largest tributary in the Charles River Watershed.  The City of Cambridge obtains most of its water supply form the Hobbs Brook and the Stony Brook Reservoirs.  Management of these impoundments effectively controls the entire subwatershed.

WITHDRAWALS AND DISCHARGES

WMA:

1. Three community groundwater withdrawals: 3157000-01G in Lincoln; 3333000-01G in Weston; and 3049000-03S in Cambridge.

NPDES:

To Stony Brook:

1. MA000041 Exxon Oil Waltham terminal

2. MA0020222 Mobil Oil Corporation, Weston 

3. MA0035343 Massachusetts Broken Stone Company, Weston

To Stony Brook Subwatershed:

1. MA0031917596 Old Boston Post Road

2. MA0033774 United States Postal Service

3. MA0028495 Bay Colony Corporate Center

4. MA0031089 Tecogen Division of Thermal Power

USE ASSESSMENT

Stream discharge measurements in Stony Brook were collected between June 1997 and November 1997.  The discharge ranged between 0.31 and 7.75 cfs (Appendix B, Table B2).

Water quality monitoring was conducted in Stony Brook by DWM at Church Street, Weston (station ST01) on five occasions between 17 June and 4 November 1997. Fecal coliform bacteria densities ranged from 40 to 480 cfu/100ml (Appendix B, Table B5).  Since the only high bacteria count was in November (outside of the primary contact recreational use season), both the primary and secondary recreational uses are assessed as support. 

Macroinvertebrate and fish biomonitoring was conducted in Stony Brook (station ST01) approximately 50m downstream from Church Street (Appendix C).  ST01 was designated as the regional reference station for the Charles River Watershed biomonitoring survey by virtue of its high habitat evaluation, minimal upstream/adjacent land use impacts (e.g. absence of point source inputs, lack of channelization and nearby agricultural activity, minimal development, undisturbed and well-vegetated riparian zone), and excellent water quality (as determined from previously conducted monthly water quality sampling).  Benthos data revealed an assemblage indicative of the “best attainable conditions” in the watershed (Appendix C).  The macroinvertebrate community was characterized by a diverse and well-balanced assemblage of pollution-sensitive taxa, and was especially rich in clean water forms of EPT taxa.  Fish community sampling yielded three taxa, Eastern Brook Trout (Salvelinus fontinalis), Brown Trout (Salmo trutta), and Redfin Pickerel (Esox americanus americanus)--all pollution-intolerant forms.   The aquatic life use in Stony Brook is assessed as support based on the biological evaluation.

As expected, dissolved oxygen levels were good (station ST01), although values were not representative of “worse case” conditions (Appendix B, Table B3).  With the exception of one slightly elevated phosphorus measurement (0.08 mg/L), all other water quality parameters indicates very high water quality conditions (Appendix B, Table B4).  

The aesthetics use for the entire 4.7 miles of this segment is assessed as support based on clarity of water column and minimal instream aquatic vegetation.

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image112.png]



The entire 4.7 miles of this segment are assessed as support for the aquatic life use based on good water quality and overall excellent biological integrity.

Fish  Consumption
[image: image113.png]



Not assessed

Drinking Water
[image: image114.png]



Not assessed

Primary  Contact
[image: image115.png]



The entire 4.7 miles of this segment are assessed as support for the primary contact recreational use.

Secondary  Contact
[image: image116.png]



The entire 4.7 miles of this segment are assessed as support for the secondary contact recreational use.

Aesthetics

[image: image117.wmf]
The aesthetics use for the entire 4.7 miles of this segment is assessed as support for the aesthetics use based on clarity of water column and minimal instream aquatic vegetation.



RECOMMENDATIONS: Unnamed Tributary Stony Brook (Segment MA72-26)

· Continue to monitor water quality and biological health in this stream system, as it affords the “best attainable “ conditions in the entire Charles River Watershed in terms of habitat quality, water quality, and biological integrity.

Unnamed tributary (Segment MA72-27) 

Location: Outlet, Stony Brook Reservoir, Waltham/Weston to confluence with the Charles River, Waltham/Weston/Newton.  Segment Length: 0.2 miles.  Classification: Class B.

SEGMENT DESCRIPTION

[image: image181.wmf]B
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From the outlet of Stony Brook Reservoir, this unnamed tributary flows in an easterly direction for 0.2 miles before joining the mainstem Charles River in the Lakes District.  Land use is predominately open space and forest along the Weston side (south), and open space with some commercial land use along the Waltham (north) side of the stream.

WITHDRAWALS AND DISCHARGES

NPDES:

1. MA0033031 Weston Sanitary Landfill receiving subwatershed unknown.

USE ASSESSMENT

Water quality monitoring was conducted in this segment (station ST00) by DWM downstream from South Street, Waltham/Weston on three occasions from 9 December 1997 and 22 April 1998.  Fecal coliform bacteria levels were always less than 20 cfu/100ml, therefore the primary and secondary recreational life uses are assessed as support for the entire 0.2 miles (Appendix B, Table B5).

All other water quality variables were similar to conditions upstream from Stony Brook Reservoir at Church Street (Segment MA72-26), and indicated high water quality (Appendix B, Tables B3 and B4). Therefore, the aquatic life and aesthetics uses are supported for the entire 0.2 miles of this segment.

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image118.png]



The entire 0.2 miles of this segment are assessed as support based on good water quality. 

Fish  Consumption
[image: image119.png]



Not assessed

Primary  Contact
[image: image120.png]



The entire 0.2 miles of this segment are assessed as support.

Secondary  Contact
[image: image121.png]



The entire 0.2 miles of this segment are assessed as support.

Aesthetics

[image: image122.wmf]
The aesthetics use for the entire 0.2 miles of this segment are assessed as support.



RECOMMENDATIONS: Unnamed Tributary Stony Brook (Segment MA72-27)

· Continue to monitor water quality in this stream system, as it offers excellent overall water quality and instream habitat quality, despite the urbanized nature of surrounding land use.

Beaver Brook (Segment MA72-28)

Location: Headwaters south of Route 2, Lexington to Charles River, Waltham. Segment Length: 8.0 miles.  Classification: Class B.

SEGMENT DESCRIPTION

[image: image182.wmf]S
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From its headwaters just south of Route 2 in Lexington, Beaver Brook flows in a northerly direction. After crossing Route 2 it continues to flow north for a short distance before heading south and crossing Route 2 once again. The stream continues in a southerly direction for several miles, draining an area of mostly open space, a golf course, vast wetlands, and light to moderate residential land use. After flowing through the MDC-owned Beaver Brook Reservation (which includes Mill Pond and Duck Pond) in Belmont, Beaver Brook crosses under Route 60 and through the remainder of the reservation before entering an area of heavy residential, commercial and industrial land use. Here the stream heads in a southwesterly direction into Waltham, receiving the drainage area of Lyman Pond and Chester Brook near Route 60 before being culverted underground. Beaver Brook does not emerge from underground until it reaches River Street in Waltham, just upstream from its confluence with the mainstem Charles River. This final portion of the watershed is heavily urbanized, with predominantly residential and commercial land uses.

WITHDRAWALS AND DISCHARGES

NPDES:

1. MA0027821 W. R. Grace & Company

2. MA0004880, MA0036447 Waverly Oaks Park Shell Oil Company. 

USE ASSESSMENT

All biological and water quality monitoring in Beaver Brook was confined to the portion of the segment downstream from the Beaver Brook Reservation impoundments, therefore all uses upstream from Mill Pond are not assessed.

Stream discharge measurements in Beaver Brook (two stations) were collected between July 1997 and April 1998.  Collectively the discharges of the two stations ranged from 0.32 to 22.0 cfs (Appendix B, Table B2).

Water quality monitoring was conducted in Beaver Brook (station BE01) by DWM near Route 60 in Waltham on three occasions between 1 July 1997 and 20 August 1997.  It was then sampled further downstream near its confluence with the Charles River (station BE00) on five occasions between 7 October 1997 and 22 April 1998 when accessibility improved.  Fecal coliform bacteria levels ranged from 480-4400 cfu/100ml, thereby impairing both the primary and secondary recreational uses (Appendix B, Table B5). The lower 3.0 miles of the segment are assessed as non-support for these uses due to elevated pathogens, which probably originate from both dry and wet weather stormdrain discharges.  Consistently positive results from optical brightener screening at several stations indicate that elevated fecal coliform levels are human in origin, and probably enter Beaver Brook via illicit sewer connections to the storm drain system (Appendix B, Table B6).  Considerable dry weather discharge was often observed from a pipe located under the Route 60 road crossing just upstream from Lyman Pond and DWM’s sampling station (Fiorentino 1998).  Other water quality parameters also indicated severely degraded water quality at both DWM sampling stations.  Elevated nutrient levels, as high as 0.68 mg/L for ammonia-nitrogen and 0.16 for phosphorus, probably are a result of upstream dry weather stormdrain discharge(s) (Appendix B, Table B4).  Dissolved oxygen levels were particularly low (2.0 mg/L at 22 % saturation) at the upstream station, while measurements ranged from 6.2-12.3 mg/L near the mouth (Appendix B, Table B3).  None of the DO data represented worst case conditions, but is clearly indicative of degraded conditions in this portion of the stream. 

Because habitat constraints made biomonitoring impractical at the DWM water quality stations, macroinvertebrate sampling was conducted further upstream in Beaver Brook Reservation (station BE02) near Trapelo Road (Appendix C).  Moderate impairment of the benthos appears to be primarily the result of habitat alterations—particularly flow regulation in the Beaver Brook Reservation. Site visits to the BE02 biomonitoring station a few months following sampling found the stream bed completely dry from the outlet of Duck Pond to its lower reaches in the reservation—exposing what would have been superb macroinvertebrate and fish habitat (Fiorentino 1998). 

Based on degraded water quality resulting from urban runoff downstream from Beaver Brook Reservation, and a moderately impaired macroinvertebrate community in the vicinity of the reservation, the lower 3.0 miles of this segment are assessed as non-support due to organic enrichment/low DO, nutrients, siltation, and turbidity. In addition, habitat modifications and the apparent regulation of flow by MDC appear to be primary causes of impairment to aquatic life use in the Beaver Brook Reservation portion of this segment. 

The aesthetic use is particularly impaired in the portion of Beaver Brook downstream from the Metropolitan District Commission reservation, primarily as a result of siltation, turbidity, and objectionable odors associated with urban runoff. The lower 3.0 miles of this segment are assessed as non-support for this use. 

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image123.png]



The upper 5.0 miles are not assessed.  The lower 3.0 miles of this segment do not support this use based on organic enrichment/low DO, nutrients, habitat modification, and unknown. 

Fish  Consumption
[image: image124.png]



Not assessed

Primary  Contact
[image: image125.png]



The upper 5.0 miles are not assessed.  The lower 3.0 miles of this segment are assessed as non-support due to pathogens associated with urban runoff. 

Secondary  Contact
[image: image126.png]



The upper 5.0 miles are not assessed.  The lower 3.0 miles of this segment are assessed as non-support due to pathogens associated with urban runoff. 

Aesthetics

[image: image127.wmf]
The upper 5.0 miles are not assessed.  The lower 3.0 miles of this segment are assessed as non-support based on turbidity, odors, and siltation associated with urban runoff. 

RECOMMENDATIONS: Beaver Brook (Segment MA72-28)

· Recommend MDC (Metropolitan District Commission) maintain instream baseflows downstream from Beaver Brook Reservation impoundments (i.e., Mill Pond/Duck Pond). This portion of the stream could offer superb macroinvertebrate habitat if water quantity was not compromised.

· Locate/isolate sources of elevated fecal coliform bacteria inputs to Beaver Brook, making necessary infrastructures upgrades to eliminate illicit sewer connections and dry weather storm drain discharges to the stream.

· Identify areas of riparian zone degradation.  Implement BMPs to restore/improve riparian habitat throughout lower portion of Beaver Brook Reservation.

Cheese Cake Brook (Segment MA72-29) 

Location: Headwaters just south of the Massachusetts Turnpike in West Newton to the confluence with the Charles River in Newton/Waltham. Segment Length: 1.4 miles.  Classification: Class B.

SEGMENT DESCRIPTION

[image: image183.wmf]B
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From its headwaters just south of the Massachusetts Turnpike, Cheese Cake Brook flows in a northerly direction until it crossing Route 30. This first portion is entirely underground, draining a heavily urbanized portion of the watershed. After appearing for the first time at the Route 16 culvert in West Newton, it turns to a northeasterly direction along Route 16 before bearing north near the Horace Mann School in Newton. Completely channelized, it continues to flow in a northerly direction through an area of heavy residential and recreational land use before reaching the mainstem Charles River.

WITHDRAWALS AND DISCHARGES

NPDES:

1. MA0033472 Radiant Fuels, Newton

2. MA0033685 Mobil Oil Corporation,       Newton

USE ASSESSMENT

Stream discharge measurements in Cheese Cake Brook were collected between June 1997 and April 1998. The stream discharge measurements ranged between 0.34 (estimated) and 4.68 cfs (Appendix B, Table B2).

Water quality monitoring was conducted near the mouth or Cheese Cake Brook (station CB01) by DWM from 1 June 1997 to 22 April 1998 on nine occasions.  Fecal coliform bacteria levels ranged between 340 and 4,000 cfu/100ml at the mouth of Cheese Cake Brook (Appendix B, Table B5).  One stormdrain pipe (near Watertown Street, station CBE1) sampled upstream from the sampling station had a count of 50,000 cfu/100ml.  Positive results from optical brightener screening at several stations in Cheese Cake Brook indicate that human sources contribute to elevated fecal coliform levels, most likely via several dry weather discharges along this segment. Strong optical brightener readings were documented just downstream from the Watertown Street stormdrain outfall, where fecal coliform counts were also high (Appendix B, Table B6). Cheese Cake Brook does not support either the primary or secondary contact recreational use.

Instream dissolved oxygen concentrations were above 5.0 mg/L, although these data were not collected under worse-case conditions.  Saturation was as low as 55% on one occasion, while supersaturated (133%) conditions occurred on another occasion (Appendix B, Table B3). Occasional elevated nutrient levels (as high as 0.23 mg/L for ammonia-nitrogen and 0.11 for phosphorus) were measured (Appendix B, Table B4). Chlorides and conductivity measurements were generally high throughout the survey period. 

Complete channelization, the reduction/elimination of the riparian zone, and massive amounts of sedimentation also impairs this stream’s ability to support a healthy biological community.  Macroinvertebrate monitoring (although qualitative due to habitat constraints) yielded only two taxa, Hydropsychidae and Chironomidae, corroborating the habitat and water quality degradation observed throughout the stream (Appendix C).  This stream does not support the aquatic life use.

The aesthetic use is impaired throughout Cheese Cake Brook primarily a result of sediment deposition, dense aquatic vegetation, sewage odors, visual observation of oil slicks; particularly associated with urban runoff (Appendix C). 

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image128.png]



This segment does not support this use based on organic enrichment/low DO, nutrients, habitat modification, and other unknowns. 

Fish  Consumption
[image: image129.png]



Not assessed

Primary  Contact
[image: image130.png]



The 1.4 miles of this segment do not support this use due to pathogens associated with urban runoff.

Secondary  Contact
[image: image131.png]



The 1.4 miles of this segment do not support this use due to pathogens associated with urban runoff.

Aesthetics

[image: image132.wmf]
The 1.4 miles of this segment are assessed as non-support based on odors, oil slicks, sedimentation, and density of nuisance aquatic vegetation associated with urban runoff.

RECOMMENDATIONS: Cheese Cake Brook (Segment MA72-29)

· Restore/improve vegetative buffer along both sides of the stream.

· Locate/isolate sources of elevated fecal coliform bacteria inputs to the stream, making necessary infrastructures upgrades to eliminate illicit sewer connections and dry weather storm drain discharges to the stream. Of particular concern is the storm drain outfall located just upstream from Watertown Street, although several other discharges may exist upstream from Eddy Street throughout the underground portion of this stream. 

· Identify sites and implement BMPs throughout Cheese Cake Brook to prevent road runoff and sediment inputs particularly along Albemarle Road.

· Encourage residents to properly dispose of pet feces, especially in the vicinity of Albemarle Road where there is a minimal riparian buffer to NPS inputs (Appendix C).

Charles River (Segment MA72-08)

Location:  Watertown Dam, Watertown to Science Museum Dam, Boston.  Segment Length: 8.6 miles.  Classification: Class B, Warm Water Fishery.

SEGMENT DESCRIPTION

[image: image184.wmf]S

H

E

R

B

O

R

N

W

A

L

T

H

A

M

W

E

S

T

O

N

N

E

W

T

O

N

B

O

S

T

O

N

N

E

E

D

H

A

M

L

I

N

C

O

L

N

D

O

V

E

R

M

I

L

F

O

R

D

F

R

A

N

K

L

I

N

M

E

D

W

A

Y

M

E

D

F

I

E

L

D

N

CHARLES RIVER

WATERSHED

LAKES

The lake-like nature of this segment of the Charles River is formed by the Charles River Dam located 1.2 miles above the mouth of the river. From the Watertown Dam in Watertown, the river meanders in a generally easterly direction 
prior to reaching the Science Museum Dam at the Boston/Cambridge border.  This reach of the Charles River is referred to as “the Basin”.  After flowing around this dam the Charles River flows to the canal locks at the Charles River Dam. This entire portion of the watershed is extremely urbanized, with a multitude of commercial, residential, industrial, and recreational land uses along both sides of the river. This segment of the Charles River also receives the discharges of numerous Combined Sewer Overflows (CSOs) which historically and presently contribute extremely elevated fecal coliform levels during periods of heavy rain. The drainage area of the Muddy River, which originates in Jamaica Pond and joins the mainstem Charles River just upstream from the Harvard Bridge, also has historically contributed to impaired water quality due to and urban runoff.

WITHDRAWALS AND DISCHARGES

There are 19 existing permitted CSO discharges to the Basin.   Of these discharges, five are permitted to the City of Cambridge, five to the Boston Water & Sewer Commission, one to the City of Somerville, and eight to the Massachusetts Water Resources Authority (MWRA).  All of the discharges are untreated with the exception of discharges from the Cottage Farm CSO treatment facility. 

There are also numerous major and minor NPDES discharges and Combined Sewer Overflows along both the mainstem Charles River and the Muddy Brook watershed.

CSO and Stormwater Management

The Massachusetts Water Resources Authority on 31 July 1997 issued its final CSO Facilities Plan/Environmental Impact Report (Metcalf & Eddy Consulting Engineers 1997).  The report represents the culmination of years of technical assessment work to identify appropriate CSO control alternatives throughout the CSO planning area.  In the Basin, the recommended plan includes: Sewer Separation in the Stony Brook area; upgrades to the Cottage Farm CSO treatment facility to provide more effective disinfection and dechlorination facilities; hydraulic relief at CAM 005; and floatables control at the CSO outfalls to remain active.  Six of the nineteen outfalls will close as part of the plan.  The remaining outfalls are expected to discharge only once or twice during a year with typical precipitation, with the exception of the Cottage Farm Facility and it is predicted to discharge treated overflows seven times per year on the average. 

The recommended level of CSO control was based on an assessment of the CSO and non-CSO pollutant loads to the Basin and the water quality improvements and costs of the range of CSO control alternatives.  In the Report, MWRA also suggested that DEP issue a variance for the remaining CSO discharges to the Basin to allow time for additional information to be gathered on pollutant sources and loads.  A final decision on requiring any further CSO control will be deferred until the additional information is gathered and assessed.  DEP has agreed with the findings in the Report, and on 1 October 1998, formally issued a variance for the remaining CSO discharges to the Basin (pursuant to 314 CMR 4.03(4))
. The Variance is a short-term (24-36 month) modification in the water quality standards, within the context of the NPDES/MA permit program. MWRA and others will continue to conduct analyses to determine the potential for additional water quality improvements from higher levels of CSO treatment, reductions in the number of overflows (through CSO storage), and/or remediation of stormwater discharges.  The standard for the segment of the Charles River from the Watertown Dam to Science Park is modified ONLY for the CSO discharges, and all other discharges must meet the Class B standards.   

The Variance requires MWRA to conduct additional analyses on CSO and stormwater loads and their water quality impacts.  MWRA is complying with the Variance by providing funding and participating in the USGS study entitled Stormwater and Mainstream Loads of Bacteria, Nutrients, and Selected Metals, Lower Charles River Watershed, Massachusetts (Appendix D). This study will help define the stormwater and upstream loads, as well as potential mitigation of stormwater loads by implementation of various stormwater controls.  DEP will review the findings of the USGS study and all other ongoing water quality monitoring and assessment work (Appendix D) in making a determination on the final CSO control requirement, and in developing stormwater management strategies for implementation in the watershed.

EPA and DEP have also been working together to address stormwater pollution sources in the ten communities in the Lower Basin, where stormwater impacts appear to be the most significant.  As part of their Clean Charles 2005 Initiative (to make the Charles meet fishable/swimmable standards by Earth Day 2005), EPA has required, using enforcement orders where necessary, these communities to identify and eliminate all illegal wastewater discharges to separate stormdrain systems.  The work has resulted in the elimination of tens of thousands of gallons of raw wastewater discharges per day through illegal connections to the stormdrain systems.  Measurable water quality improvements have been noted during dry weather water quality monitoring as a result of the extensive illegal connection removal programs.

The lower ten communities are also now in the process of developing and implementing “state-of-the art” stormwater management plans to mitigate wet weather pollution from their storm drain system.  DEP has worked with EPA in reviewing the technical reports and plans submitted by the communities, and DEP is also providing State Revolving Fund (SRF) financial assistance to Cambridge, Newton, Needham, and Dedham for illegal connection removal and stormwater management planning projects.  
USE ASSESSMENT

Among the findings in the MWRA CSO Facilities Plan was that stormwater loads are the predominant source of pollutants in the Basin (Metcalf & Eddy Consulting Engineers 1997).  Water quality monitoring by MWRA and the CRWA supported this finding

The EPA, as part of their Charles River Water Quality Study recorded continuous DO, temperature, and pH readings at two sites downstream from the Watertown Dam in Cambridge (Harvard Boat Club dock and MIT boathouse dock) 13 August 1997 to 15 August 1997 (EPA 1998).  The DO readings at these stations were all above 6.23 mg/L.

MWRA has been monitoring the Charles River Watershed since 1989.  During the 1998 focus on the Charles River, water quality and CSO receiving water monitoring was conducted.  Water quality data were collected at two stations (Watertown Dam and Sciences Museum Dam) weekly, year round, emphasizing eutrophication.  The DO concentrations were similar to previous years with all readings at or above 5 mg/L in both the surface and bottom waters, at both stations. CSO receiving waters were monitored at 14 station three days per week, every five weeks, year round.  This monitoring effort focused on bacteria, hydrographic data and relationship to rain fall.  Fecal coliforms remained near or above the primary contact recreational use standard at all sampling locations; however several samples at the Science Museum site dropped to near 0 cfu/100mls for the first time in over nine months (Rex 1999).  

Elevated fecal coliform bacteria counts were documented by the IM3 Project at their seven monitoring stations in this segment of the Charles River (resulting from urban runoff, storm drains, CSO discharges, etc).  Between October 1995 and December 1997 fecal coliform counts ranged from <10 – 16,900 cfu/100ml during baseline conditions and from <10 – 59,000 cfu/100ml during wet weather conditions (CRWA 1997 and CRWA 1998).  Primary and secondary contact recreational uses are not supported in this segment of the Charles River.

Sediment quality monitoring was conducted in this segment at two stations, as part of the IM3 project (EPA work) and at 35 stations as part of the Watertown Arsenal site investigation.  Acute toxicity to the amphipod, Hyalella azteca, and the midge, Chironomus tentans, was documented at the two stations tested by EPA (IM3 project).  Sediment contamination in the form of acute toxicity, heavy metals, polyaromatic hydrocarbons (PAHs), and organics exist in this segment of the Charles River (CWRA 1998).

DWM conducted macroinvertebrate biomonitoring in a wadeable reach immediately downstream from the Watertown Dam (station CR00). The dominance of filter-feeders and pollution tolerant forms, and lack of EPT taxa indicates this community is structured in response to organic enrichment and associated elevated levels of FPOM. Indeed, heavy deposits of particulate matter were observed on instream substrates, and a thriving algal community throughout the sampling reach reflects the effects of enrichment (Appendix C).  Dissolved oxygen levels, while not representing worst-case conditions, appear normal (Appendix B, Table B3). However, the elevated levels of phosphorus at the DWM sampling station coupled with the high chlorophyll a concentrations (as high as 48 (g/L at Massachusetts Avenue) measured by CRWA further downstream corroborate the eutrophic nature of this segment (CRWA 1998).

Macroinvertebrate data collected for the closure of the Watertown Arsenal Materials Testing Laboratories (AMTL) by Plexus Scientific Corporation, revealed a severely degraded benthos community in the vicinity of the Watertown Arsenal (1996). The soft substrates and low instream velocities present are typical in this portion of the Charles River.  Low diversity and the dominance of extremely pollution-tolerant taxa (most notably, Tubificid worms) were consistently.  Based on impairments to the CR00 macroinvertebrate community, as well as benthos degradation near the Watertown AMTL, the entire 8.6 miles of this segment is assessed as non-support for aquatic life use.  Causes of impairment are organic enrichment and nutrients, although other unknown sources associated with urban runoff (e.g., stormwater) are probable as well. Although there are no CSO discharges within two miles of the Watertown Dam and AMTL, CSO input poses a threat to biological integrity throughout this portion of the basin.

As a follow up to the 1994 fish toxics monitoring work, additional fish samples were collected in November 1995. In May 1996, DPH extended their advisory from Needham downstream to the Museum of Science Dam in Boston/Cambridge because of persistent elevated levels of PCB in carp (DPH 1998). The fish consumption use is therefore non-support.

The aesthetics use is also non-support for the entire 8.6 miles of this segment. High levels of turbidity, occasional observations of objectionable solids, and sewage-related odors all contribute to impaired aesthetic quality in this segment (Fiorentino 1998). In addition, excessive growth of nuisance aquatic vegetation—particularly from the Watertown Dam to the Eliot Bridge—contributed to this assessment.

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image133.png]



The entire 8.6 miles are non-support for the aquatic life use due to organic enrichment, nutrients, and other unknown sources associated with urban runoff.

Fish  Consumption
[image: image134.png]



The entire 8.6 miles does not support the fish consumption use since DPH has issued an advisory against eating carp because of elevated levels of PCB.

Primary  Contact
[image: image135.png]



The entire 8.6 miles of this segment are assessed as non-support due to pathogens associated with urban runoff (stormwater, CSOs, and other unknown sources).

Secondary  Contact
[image: image136.png]



The entire 8.6 miles of this segment are assessed as non-support due to pathogens associated with urban runoff (stormwater, CSOs, and other unknown sources).

Aesthetics

[image: image137.wmf]
The entire 8.6 miles of this segment are assessed as non-support due to turbidity, odors, objectionable solids, oils, and nuisance aquatic vegetation.

RECOMMENDATIONS: Charles River (Segment MA72-08)

· Continue to monitor water quality conditions in this segment of the Charles River to assess the effectiveness of proposed and current cleanup projects. 

· DEP and EPA should continue to gather information and track progress on the management of stormwater pollutant loads, and to refine stormwater strategies to improve water quality in the Basin.

Unnamed tributary (Segment MA72-30)

Location: Headwaters in Newton to its confluence with the Charles River in Watertown.   

Segment Length: Unknown.  Classification: Class B. 

SEGMENT DESCRIPTION

Locally referred to as “Laundry Brook”, this underground tributary of the Charles River emerges from a culvert at California Street in Watertown.  It flows in a northerly direction for a mere 15m before joining the mainstem Charles River just downstream from the Watertown Dam. The stream drains an area of heavy residential and commercial land use. The total length of this tributary is unknown. 

WITHDRAWALS AND DISCHARGES

None known.

USE ASSESSMENT

Discharge measurements made in Laundry Brook between June 1997 and April 1998.  The stream discharge ranged from 0.13 to 4.31 cfs (Appendix B, Table B2).

Water quality monitoring was conducted near the mouth of Laundry Brook (LB01) by DWM from 1 June 1997 to 22 April 22 1998 on nine occasions.  Fecal coliform bacteria levels ranged between 20 and 6,000 cfu/100ml (Appendix B, Table B5). This stream does not support either the primary or secondary contact recreational use due to elevated pathogens originating in the under ground portion of the stream. Positive results from optical brightener screening indicate that human sources probably contribute to this problem (Appendix B, Table B6).

Although instream dissolved oxygen concentrations were above 7.6 mg/L, these data were not collected under worse-case conditions (Appendix B, Table B3).  Elevated levels of phosphorus (0.10 mg/L on most occasions) were also detected (Appendix B, Table B4).   Coupled with the lack of habitat (culverted stream conditions) the aquatic life use is assessed as non-support.  

The aesthetic use in the above-ground portion of this segment is not supported, primarily a result of sediment deposition, objectionable odors, and turbidity (Fiorentino 1998).

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image138.png]



The entire segment does not support this use based on elevated nutrients and habitat modification.  

Fish  Consumption
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Not assessed

Primary  Contact
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The entire segment does not support this use due to pathogens associated with urban runoff.

Secondary  Contact
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The entire segment does not support this use due to pathogens associated with urban runoff.

Aesthetics

[image: image142.wmf]
The entire segment does not support the aesthetics use based on odors and turbidity associated with urban runoff.

RECOMMENDATIONS: Unnamed Tributary (Segment MA72-30)

· Locate/isolate sources of elevated fecal coliform bacteria inputs to the stream, making necessary infrastructures upgrades to eliminate illicit sewer connections and dry weather storm drain discharges to the stream. 

Muddy River (Segment MA72-11)

Location: Outlet of unnamed pond in Olmstead Park, Boston to confluence with Charles River.

Segment Length: 4.2 miles.  Classification: Class B, Warm Water Fishery. 
SEGMENT DESCRIPTION

The drainage area of the Muddy River originates in an unnamed pond immediately downstream from Jamaica Pond and joins the mainstem Charles River just upstream from the Harvard Bridge.  It has historically exhibited degraded water quality due to CSOs, stormdrain discharges (dry and wet weather) and other sources of urban runoff. From Olmstead Park, the stream flows in a northeasterly direction through Olmstead Park and the urbanized neighborhoods of Brookline Village and Longwood. Just past the Longwood medical area the river heads south past several colleges before entering the Back Bay Fens Park. From here it meanders north again joining the Charles River just upstream from Massachusetts Avenue in the Back Bay section of Boston.

WITHDRAWALS AND DISCHARGES

NPDES:

1. MA0034410 Brookley Reality Trust

2. MA0036102 Star Enterprise

3. MA0034401 Terraces Condominium

4. MA0030783 Mobil Service Station

Other:

1. Overflows from the combined sewer system currently are released through Boston Gatehouse Nos. 1 and 2 to the Back Bay Fens portion of the Muddy River. 

USE ASSESSMENT

The Corps of Engineers conducted fecal coliform bacteria sampling at 13 stations on two dry weather dates and one wet weather event during the summer of 1992 (U.S. Army Corps of Engineers 1992).   Bacteria counts were generally found to exceed Class B standards for nearly all stations on both dry weather sampling occasions.  Fecal coliform densities ranged from < 100 to 18,000 cfu/100ml.  Fecal coliform densities were significantly higher during the wet weather sampling event, ranging from < 100 – 490,000 cfu/100ml.   Highly elevated fecal coliform bacteria counts (between 60 – 68800 cfu/100ml during baseline conditions and 130– 23000 cfu/100 during wet weather conditions) were also documented by the IM3 Project at their sampling station in the Muddy River near Commonwealth Avenue (CRWA 1998).   Based on the findings of both the Corps and CRWA, the entire 4.2 miles of this segment are assessed as non-support for both primary and secondary contact due to pathogens. 

The U.S. Army Corps of Engineers took dissolved oxygen measurements at 13 stations during June and September 1992, and at 12 stations during August 1992. There were several exceedences of the 5.0 mg/L standard on all dates, with the lowest levels measured downstream from Route 9 during dry weather and Brookline Avenue during wet weather (U.S. Army Corps of Engineers 1992).  More than half the stations had levels < 5.0 mg/L during either dry or wet weather and extremely high levels of nutrients were also documented.   Ammonia-nitrogen and phosphorus levels were particularly high downstream from the Tannery Brook drain and throughout the Fens portion of the river, with values as high as 4.9mg/L for ammonia-nitrogen and 0.72mg/L for phosphorus.

The Corps also completed a sediment sampling program for the Muddy River in October 1997 (Breault et al. 1998).  Trace metals and organic compounds (exceeding L-EL and S-EL recommended guidelines in Persaud et al. 1993) were documented in the Muddy Brook sediments.  These contaminants were generally detected in the lowest concentrations in erosional areas far removed from storm-drain inputs; the highest concentrations were detected in depositional areas near the following major drainage outfalls: Daisy Field, Village Brook, Huntington Avenue, Tannery Brook, Emmanuel College, and Stony Brook (Breault et al. 1998).   

Based on the data described above, the entire 4.2 miles of this segment is assessed as non-support for the aquatic life use due to low dissolved oxygen, organic enrichment, elevated nutrients, sediment contamination and severely degraded instream habitat quality (primarily sedimentation).

Aesthetics is also non-supported for the entire 4.2 miles of this segment. High levels of turbidity, occasional observations of objectionable solids and silt deposits, oil and grease, and sewage-related odors were documented by the Corps (1992) .  In addition, excessive growth of nuisance aquatic vegetation (Phragmites sp. particularly in the Back Bay Fens portion of the river (Breault et al. 1998) contributed to the non-support assessment for the aesthetics use.

DWM conducted fish toxics monitoring in July 1990. Elevated levels of PCB’s in carp, bullhead, and American Eel, resulted in an DPH-issued fish consumption advisory for these species for the 4.2 miles of this segment (DPH 1998).

SUMMARY

Designated Uses
Status

Aquatic Life
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The entire 4.2 miles of the segment are assessed as non-support due to low DO/organic enrichment, nutrients, and sedimentation.

Fish  Consumption
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The entire 4.2 miles of this segment are assessed as non-support due to elevated levels of PCB’s in carp, bullhead, and American eel.

Primary  Contact
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The entire 4.2 miles of this segment are assessed as non-support due to pathogens associated with stormwater, CSOs, and other unknown sources of unknown runoff.

Secondary  Contact
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The entire 4.2 miles of this segment are assessed as non-support due to pathogens associated with stormwater, CSOs, and other unknown sources of unknown runoff.

Aesthetics

[image: image147.wmf]
The entire 4.2 miles of this segment are assessed as non-support due to turbidity, odors, objectionable solids/siltation, oil and grease, and nuisance aquatic vegetation.

RECOMMENDATIONS: Muddy River (Segment MA72-11)

Recommendations for flood control and water quality improvements in the Muddy River were outlined by the Corps of Engineers in their Water Resources Study of the Muddy River Watershed (1992). A brief summary of these recommendations is as follows: 

· Flood Control.  Both a Comprehensive Plan and a Minimum Plan were proposed. The Comprehensive Plan called for a 3.5 times greater increase in flow area upstream from the Brookline Avenue Gatehouse by modifying the diameter of the culverts near Louis Pasteur Avenue. Culvert modifications will result in altered sedimentation patterns, higher dissolved oxygen levels, and greater flushing capacity within the fens. Dredging will also be carried out in the area from the outlet of the culverts under Brookline Avenue to the Boylston Street Bridge, and should reduce the short-term benthic oxygen demand.  An additional option called for the open channelization of the portion currently under the Sears parking lot, increasing surface area for reoxygenation. The Minimum Plan called for only a 2.6 times greater increase in flow area upstream from the Brookline Avenue gatehouse, with no dredging conducted. An additional option to this plan was to modify the culvert to the portion of the river under the Sears parking lot, rather than replacing the entire channel.

· Water Quality. 1) Source Control—The highest priority source control projects were the elimination of sewer cross connections from the Daisy Field, Tannery Brook, Village Brook, and Longwood Avenue drainage systems so there would be no dry weather sources of sewage discharge to the river. In addition, Brookline and Boston should implement or maintain BMPs to reduce stormdrain pollutants.   2) Instream Treatment/Dissolved Oxygen Addition—This recommendation called for the operation of a treatment facility and/or dissolved oxygen bubbler system to treat the symptoms of a polluted stream by accelerating nature’s self-cleansing properties. While details of the system were not included in the water Resources Study, a proposal for a demonstration project was being developed by professors from Northeastern University and a former official from MDWPC.  3) Flow Augmentation—Flow augmentation was recommended to deter sedimentation and help maintain the river’s assimilation capacity.  Specifically, the Corps recommended modification of the Brookline Avenue Gatehouse to allow more riverflow to pass away from the Muddy River conduit and through the back Bay Fens area, and release of municipal or well water to the upper Muddy River. Source control improvements must accompany this alternative.  4) Dredging the River to improve water quality—dredging will provide dramatic short-term improvement as the source of high benthic oxygen demand is eliminated.  5) Selective Removal of Phragmites sp.—This alternative was recommended to improve riverine habitat and restore scenic vistas.

Unnamed tributary (Segment MA72-31)

Location: Headwaters, Cambridge/Boston to the confluence with the Charles River, Cambridge.

Segment Length: 0.2 miles.  Classification: Class B 
SEGMENT DESCRIPTION

Locally known as the “Millers River”, this tributary of the Charles River is a short (approximately 1000+ foot long by 80 foot wide) partially vegetated watercourse.  This tributary to the Charles River is located within a highly industrialized area (headwater drainage area includes portions of Cambridge, Somerville and Boston.  The corporate boundary between the cities of Boston and Cambridge lies along its eastern bank.  The “Millers River” flows in a southeasterly direction to its confluence with the Charles River between the Science Museum Dam and the New Charles River Dam in Boston.

WITHDRAWALS AND DISCHARGES

Other:

1. Numerous stormdrain discharges. 

USE ASSESSMENT

This watercourse (akin to a drainage ditch) conveys stormwater runoff and some base flow to the Charles River just upstream from the MDC Gridley Dam/Locks.  The river has been culverted and filled over time and what remains is very degraded.  In the development of the 1998 303(d) List of Impaired Waters in Massachusetts, information was provided to the DEP DWM supporting the inclusion of the “Millers River” on the List.  Sediment sampling in the Millers River, documented elevated levels of heavy metals, PCB, Total Petroleum Hydrocarbons and, PAHs (CDM 1995).  A preliminary assessment and risk characterization of the Millers River conducted by GeoEnvironmental, Inc. (GZA) for the Massachusetts Bay Transportation Authority (MBTA) Commuter Rail Maintenance Facility also provided data indicative of contamination in the Millers River (GZA GeoEnvironmental, Inc 1998).  Furthermore their report stated that no fish were observed during an electroshock fishing effort.  

SUMMARY

Designated Uses
Status

Aquatic Life
[image: image148.png]



The entire 0.2 miles of the segment are assessed as non-support due sediment contamination.

Fish  Consumption
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Not assessed.

Primary  Contact
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The entire 0.2 miles of the segment are assessed as non-support due aesthetic degradation.

Secondary  Contact
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The entire 0.2 miles of the segment are assessed as non-support due aesthetic degradation.

Aesthetics

[image: image152.wmf]
The entire 0.2 miles of the segment are assessed as non-support due objectionable deposits and scums.

RECOMMENDATIONS: Unnamed tributary (Segment MA72-31)

· Continue to pursue remediation/habitat restoration (waste site clean-up, stormwater permits, MBTA Commuter Rail Maintenance Facility upgrades). 

CHARLES RIVER WATERSHED  – LAKE/POND ASSESSMENTS 
A total of 41 lakes, ponds or impoundments (the term "lakes" will hereafter be used to include all) have been assessed in the Charles River Watershed (Figure 7). Twenty-two of the lakes are less than 50 acres in total surface area, but only 4 are less than ten acres. The lakes surveyed in 1997 are located wholly or partly within 22 different communities and are fairly evenly distributed among them.  Only two towns (Holliston and Weston) contain as many as five of the surveyed lakes.  The total surface acreage of the Charles Watershed lakes is 4,165 (Ackerman, 1989).  Of that total, 69%, or 2,875 acres, was assessed during the 1997 surveys.  Designated water supplies (i.e., Class A) accounted for about a third (33% or 945 acres) of the assessed acreage.



LAKE USE ASSESSMENTS

Synoptic surveys were conducted, during the summer of 1997, at a total of 41 lakes in the Charles River Watershed.  Surveys consisted of taking observations from at least one access point on each lake (multiple access points on larger lakes).  At each lake, an attempt was made to observe the entire surface area to determine the extent of areal macrophyte cover.  The trophic status of each lake was estimated and the presence of non-native aquatic and/or wetland plant species was also noted (Appendix B, Table B8).   The data gathered during these synoptic surveys, as well as DPH Fish Consumption Advisories (DPH 1998), were used to assess the status the designated uses.    

AQUATIC LIFE 

Individual lake survey data are presented in Appendix B, Table B8.   Surveys focused on the presence or absence of non-native macrophytes.  Six non-native aquatic species and two non-native wetland species were observed in the Charles River Watershed lakes, as follows.


Non-native Aquatic Plants


Cabomba caroliniana - Fanwort



Myriophyllum heterophyllum - Variable water milfoil



M. spicatum - Eurasian water milfoil



Nymphoides peltatum - Yellow floating heart

Potamogeton crispus - Curly leaf pondweed

Trapa natans - Water chestnut


Non-native Wetland Plants


Lythrum salicaria - Purple loosestrife



Phragmites  australis – Common reed grass

Of the 41 lakes surveyed, nine, or 22 % had a confirmed non-native aquatic macrophyte observed. In the case of wetland species 30, or 73 %, lakes had non-natives associated with them.

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

In the Charles River Watershed five non-native, aquatic plant species were only found infrequently.  A sixth species (Myriophyllum heterophyllum) was found more commonly.  Most of these species have a good potential for spreading downstream and may have already done so into unsurveyed lakes or segments of tributaries.  Cabomba caroliniana, M. heterophyllum, and M. spicatum are particularly invasive species that spread vegetatively via cuttings that may float downstream or be transported mechanically between lakes.   Nymphoides peltatum, Potamogeton crispus, and Trapa natans spread readily from seeds, which may be transported downstream to sprout in new locations.  The nutlets of the water chestnut, T. natans, are more likely transported to new locations via waterfowl or aquatic mammals. 

The listings below indicate where non-native, aquatic species have been observed (in bold) and the likely, or potential, avenues of downstream spreading:


FISH CONSUMPTION
The fish consumption use assessments were based strictly on the DPHs fish consumption advisory list (1998).  In addition to the statewide DPH health advisory, which warns that pregnant women should not consume fish from any inland Massachusetts waters, there are three non-consumption advisories in effect for lakes in the Charles River Watershed.  

· Cedar Swamp Pond, Milford: children under 12 years of age, pregnant women, and nursing mothers not consume any fish species from that waterbody because of mercury hazard.  All other people should limit consumption of any fish species to two (2) meals per month.

· Populatic Pond, Norfolk: children under 12 years of age, pregnant women, and nursing mothers not consume largemouth bass from that waterbody because of mercury hazard.  All other people should limit consumption of this species to two (2) meals per month. (This pond is an impounded section of the  Charles River mainstem -- see river segment MA72-04). 

· Lake Winthrop, Holliston: the general public should not consume any fish from that waterbody because of a dioxin hazard.  

PRIMARY AND SECONDARY CONTACT RECREATION AND AESTHETICS 
Because the synoptic surveys focus on just three criteria (macrophyte cover, transparency, and biocommunity modifications) only a few uses could be assessed fully.  Since macrophyte cover is the only criterion used to assess the secondary contact recreation, this use category was assessed at each lake surveyed.  Lakes exhibiting impairment of the primary contact recreation use (swimmable) because of macrophyte cover and/or transparency were noted as either partial or non-support.  However, if a lake met these criteria it, or part of its area, was listed as not assessed because no data were available for fecal coliform bacteria.  The same approach was used for assessing the aquatic life use category since no dissolved oxygen data were available.  The aesthetic use category was generally assessed at the same level of impairment as the more severely impaired recreational use category (primary or secondary contact recreation).  

SUMMARY

With the above qualifications for the overall assessment of lake resources in the Charles River Watershed, the surveys indicated that the use of 40% of the surveyed surface acreage is impaired or unusable for some or all of its designated uses Table 1 (Executive Summary).  Observations at two lakes, Cedar Swamp Pond in Milford and Jennings Pond in Natick, showed extensive loss of open water habitat due to changes in water level, either intended or unintended.

Due to the focus of the surveys conducted, the major cause for use impairment was aquatic plants, either native or non-native (Table 4).  Turbidity is also noted occasionally as a cause.  These causes may reflect symptoms of lake eutrophication, a process of enrichment from excessive plant nutrients and sediments being introduced to the lakes from cultural sources.  This phenomenon is also reflected in the distribution of lake trophic conditions, which is skewed toward the more eutrophic categories.  The only other causes listed for impaired lakes in this watershed are metals (mercury) and pesticides (dioxin), which are associated with the fish consumption advisories listed by the Department of Public Health.  Flow alteration resulted in large portions of two ponds, Cedar Swamp Pond in Milford and Jennings Pond in Natick being listed as not attainable because the water level (for reasons unknown) was too low to support any aquatic uses.

The sources of impairment are largely unknown, at least based on direct knowledge.  However, it can be surmised that nutrients delivered from stormwater runoff and other non-point sources are likely to cause the increased algal or macrophyte productivity that has resulted in impairments.

RECOMMENDATIONS

For non-native aquatic or wetland plant species that were isolated to one or a few location(s) (Cabomba caroliniana, Myriophyllum spicatum, Nymphoides peltatum, Potamogeton crispus, Trapa natans, and Phragmites austalis), 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.  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.

One particular infestation of water chestnut, in the Charles River Lakes District in Newton and Waltham, is so severe that mechanical harvesting is currently being implemented.  It is recommended that this control strategy be continued.

The aquatic species Myriophyllum heterophyllum and the wetland species Lythrum Salicaria have become more widespread in the Charles River Watershed lakes and wetlands.  Accordingly these species will require an extensive program aimed at 1) determining the extent of the distribution, 2) reducing impairment, and 3) controlling further spreading to unaffected waterbodies. 

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.

Table 4. Charles River Watershed Lake Assessments (summer 1997). 

PRIVATE 

LAKE
LOCATION
SIZE

(Acres)
TROPHIC

STATE
USE ATTAINMENT

(Acres)
IMPAIRMENT

CAUSE(S)

Lake Archer
Wrentham
79
M
2( Contact-F(79)

Aesthetics-F(79)


Beaver Pond
Bellingham/ Milford
114
E
1( Contact-P(59);N(55)

2( Contact- P(59);N(55)

Aesthetics- P(59);N(55)
Noxious plants

Turbidity

Box Pond
Bellingham/ Mendon
46
H
1( Contact-N(46)

2( Contact-N(46)

Aesthetics-N(46)
Noxious plants

Cambridge Reservoir **
Waltham/ Lincoln/ Lexington
549
U
2( Contact-F(549)

Aesthetics-F(549)


Cambridge Reservoir, Upper Basin **
Lincoln/ Lexington
44
U
1( Contact-N(44)

2( Contact-N(44)

Aesthetics-N(44)
Noxious plants

Turbidity

Cedar Swamp Pond
Milford
95
H
Aquatic Life-U(5);NA(90)

Fish Consumption-N(5);NA(90)

1( Contact- N(5);NA(90)

2( Contact- N(5);NA(90)

Aesthetics- N(5);NA(90)
Noxious plants

Metals (Hg)

Flow alteration

Chestnut Hill Reservoir
Boston
101
U
2( Contact-F(101)

Aesthetics-F(101)


Crystal Lake 
Newton
24
U
2( Contact-F(24)

Aesthetics-F(24)


Dug Pond 
Natick
49
U
2( Contact-F(49)

Aesthetics-F(49)


Echo Lake **
Milford/ Hopkinton
123
M
2( Contact-F(123)

Aesthetics-F(123)


Factory Pond
Holliston
10
H
Aquatic Life-P(10)

1( Contact-N(10)

2( Contact-N(10)

Aesthetics-N(10)
Non-native plants (Mh)

Noxious plants

** Indicates Class A (water supply) waterbody; all others are Class B.  INFORMATION CODES:  Trophic State-- O= Oligotrophic, M= Mesotrophic, E= Eutrophic, H= Hypereutrophic, U= Undetermined. Use Attainment-- N= Non-support, P= Partial support, F= Full support, T= Threatened, NA= Not-attainable, U= Undetermined. Non-native Plants-- Cc= Cabomba caroliniana, Mh= Myriophyllum heterophyllum, Ms= Myriophyllum spicatum,  Np= Nymphoides  peltatum, Pc= Potamogeton crispus, Tn= Trapa natans.

Table 4. Charles River Watershed Lake Assessments (summer 1997). (Continued)

PRIVATE 

LAKE
LOCATION
SIZE

(Acres)
TROPHIC

STATE
USE ATTAINMENT

(Acres)
IMPAIRMENT

CAUSE(S)

Farm Pond
Sherborn
124
U
2( Contact-F(124)

Aesthetics-F(124)


Franklin Reservoir, NE
Northeast Franklin
21
E
1( Contact-P(8),N(7),U(6)

2( Contact- P(8),N(7),U(6)

Aesthetics- P(8),N(7),U(6)
Noxious plants

Turbidity

Franklin Reservoir, SW
Southwest Franklin
13
E
1( Contact-P(3),N(7),U(3)

2( Contact- P(3),N(7),U(3)

Aesthetics- P(3),N(7),U(3)
Noxious plants

Turbidity

Hammond Pond
Newton
21
E
1( Contact-N(10);U(11)

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

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

Hardy Pond
Waltham
41
H
Aquatic Life-P(41)

1( Contact-P(25);N(16)

 2( Contact-P(25);N(16) 

Aesthetics-P(25);N(16)
Non-native plants (Tn)

Noxious plants

Turbidity

Houghton Pond
Holliston
17
H
Aquatic Life-P(17)

1( Contact-P(5);N(12)

2( Contact-P(5);N(12) 

Aesthetics- P(5);N(12)
Non-native plants (Mh)

Noxious plants

Turbidity

Jamaica Pond
Boston
63
U
2( Contact-F(63)

Aesthetics-F(63)


Jennings Pond
Natick
9
H
Aquatic Life-U(2);NA(7)

Fish Consumption-U(2);NA(7)

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

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

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

Flow alteration

Kendrick Street Pond
Needham
49
E
1( Contact-P(49)

2( Contact-F(49)

Aesthetics-F(49)
Turbidity

**  Indicates Class A (water supply) waterbody;  all others are Class B.  INFORMATION CODES:  Trophic State—O= Oligotrophic, M= Mesotrophic, E= Eutrophic, H= Hypereutrophic, U= Undetermined. Use Attainment—N= Non-support, P= Partial support, F= Full support, T= Threatened,  NA= Not-attainable, U= Undetermined. Non-native Plants—Cc= Cabomba caroliniana, Mh= Myriophyllum heterophyllum, Ms= Myriophyllum spicatum,  Np= Nymphoides  peltatum, Pc= Potamogeton crispus, Tn= Trapa natans.

Table 4. Charles River Watershed Lake Assessments (summer 1997). (Continued)


PRIVATE 

LAKE
LOCATION
SIZE

(Acres)
TROPHIC

STATE
USE ATTAINMENT

(Acres)
IMPAIRMENT

CAUSE(S)

Linden Pond
Holliston
1
H
1( Contact-N(1)

2( Contact-N(1)

Aesthetics-N(1)
Noxious plants

Turbidity

Little Farm Pond
Sherborn
22
H
1( Contact-N(12);U(10)

2( Contact- N(12);U(10)

Aesthetics- N(12);U(10)
Noxious plants

Lymans Pond
Dover
3
H
1( Contact-P(1);N(2)

2( Contact- P(1);N(2)

Aesthetics- P(1);N(2)
Noxious plants

Turbidity

Mine Brook Pond
Franklin
72
H
1( Contact-N(72)

2( Contact-N(72)

Aesthetics-N(72)
Noxious plants

Turbidity

Mirror Lake
Wrentham/ Norfolk
55
E
Aquatic Life-P(55)

1( Contact-P(55)

2( Contact-F(40);P(15)

Aesthetics-F(40);P(15)
Non-native plants (Pc)

Noxious plants

Turbidity

Morses Pond
Wellesley/ Natick
116
E
Aquatic Life-P(116)

1( Contact-N(15);U(111)

2( Contact-F(111);N(15)

Aesthetics-F(111);N(15)
Non-native plants (Cc, Mh, Ms)

Noxious plants

Noannet Pond
Dover/ Westwood
58
U
Aquatic Life-P(58)

2( Contact-F(58)

Aesthetics-F(58)
Non-native plants (Mh)

Nonesuch Pond
Weston/ Natick
35
U 
2( Contact-F(35)

Aesthetics-F(35)


Norumbega Reservoir (North Basin)
Weston
14
U
2( Contact-F(14)

Aesthetics-F(14)


Norumbega Reservoir (South Basin)
Weston
36
U
2( Contact-F(36)

Aesthetics-F(36)


**  Indicates Class A (water supply) waterbody;  all others are Class B.  INFORMATION CODES:  Trophic State—O= Oligotrophic, M= Mesotrophic, E= Eutrophic, H= Hypereutrophic, U= Undetermined. Use Attainment—N= Non-support, P= Partial support, F= Full support, T= Threatened,  NA= Not-attainable, U= Undetermined. Non-native Plants—Cc= Cabomba caroliniana, Mh= Myriophyllum heterophyllum, Ms= Myriophyllum spicatum,  Np= Nymphoides  peltatum, Pc= Potamogeton crispus, Tn= Trapa natans.

Table 4. Charles River Watershed Lake Assessments (summer 1997). (Continued)


PRIVATE 

LAKE
LOCATION
SIZE

(Acres)
TROPHIC

STATE
USE ATTAINMENT

(Acres)
IMPAIRMENT

CAUSE(S)

Lake Pearl
Wrentham
218
M
2( Contact-F(218)

Aesthetics-F(218)


Populatic Pond
Norfolk
40
E
Fish Consumption-N(40)

1( Contact-P(40)

2( Contact-P(40)

Aesthetics-P(40)
Metals (Hg)

Noxious plants

Turbidity

Sandy Pond **
Lincoln
162
M
2( Contact-F(162)

Aesthetics-F(162)


Scarboro Golf Course Pond
Boston
7
H
Aquatic Life-P(7)
Non-native plants (Np)

Stony Brook Reservoir **
Waltham/ Weston
67
U
2( Contact-F(67)

Aesthetics-F(67)


Lake Waban
Wellesley
108
U
Aquatic Life-P(108)

2( Contact-F(108)

Aesthetics-F(108)
Non-native plants (Cc, Ms)

Waseeka Sanctuary Pond
Holliston
17
H
1( Contact-N(17)

2( Contact-N(17)

Aesthetics-N(17)
Noxious plants

Weld Pond
Dedham
27
E
1( Contact-N(13);U(14)

2( Contact-F(14);N(13)

Aesthetics-F(14);N(13)
Noxious plants

Weston Reservoir 
Weston
60
U
2( Contact-F(60)

Aesthetics-F(60)


Weston Station Pond
Weston
63
E
1( Contact-N(63)

2( Contact- N(63)

Aesthetics- N(63)
Noxious plants

Lake Winthrop
Holliston
102
E
Aquatic Life-P(102)

Fish Consumption-N(102)

1( Contact-N(20);U(82)

2( Contact-F(82);N(20)

Aesthetics-F(82);N(20)
Non-native plants (Cc, Mh)

Noxious plants

Pesticides (dioxin)

**  Indicates Class A (water supply) waterbody;  all others are Class B.  INFORMATION CODES:  Trophic State-- O= Oligotrophic, M= Mesotrophic, E= Eutrophic, H= Hypereutrophic, U= Undetermined. Use Attainment-- N= Non-support, P= Partial support, F= Full support, T= Threatened,  NA= Not-attainable, U= Undetermined. Non-native Plants-- Cc= Cabomba caroliniana, Mh= Myriophyllum heterophyllum, Ms= Myriophyllum spicatum,  Np= Nymphoides  peltatum, Pc= Potamogeton crispus, Tn= Trapa natans.
Figure 6. Charles River Watershed stream segment locations.
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Figure 7. Location of assessed lakes in the Charles River Watershed. 
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Cabomba caroliniana (Fanwort)





-- Morses Pond (Wellesley)  (  unnamed tributary ( Paintshop Pond ( unnamed tributary ( Lake Waban(Wellesley) ( Waban Brook ( Charles River (Wellesley)





-- Lake Winthrop (Holliston) ( Winthrop Canal ( Linden Pond ( unnamed tributary ( Factory Pond ( Bogastow Brook (through Bogastow Pond) ( South End Pond ( unnamed tributary ( Charles River (Millis)








Myriophyllum heterophyllum (Variable water milfoil)





-- Lake Winthrop (Holliston) ( Winthrop Canal ( Linden Pond ( unnamed tributary ( Factory Pond (


                                                                Houghton Pond (Holliston) ( unnamed tributary (( Bogastow Brook (through Bogastow Pond) ( South End Pond ( unnamed tributary ( Charles River (Millis)





-- Morses Pond (Wellesley) (  unnamed tributary ( Paintshop Pond ( unnamed tributary ( Lake Waban (Wellesley) ( Waban Brook ( Charles River (Wellesley)





-- Noannet Pond (Dover/Westwood) ( Powissett Brook (through Storrow Pond and other unnamed ponds)  ( Charles River (Dover)








Myriophyllum spicatum (Eurasian water milfoil)





-- Morses Pond (Wellesley) (  unnamed tributary ( Paintshop Pond ( unnamed tributary ( Lake Waban (Wellesley) ( Waban Brook ( Charles River (Wellesley)








Nymphoides peltatum (Yellow floating heart)





-- Scarborough Golf Course Pond (Boston) ?Isolated? or ( unnamed tributary ( Jamaica Pond ( MuddyRiver (through Back Bay Fens) ( Charles River (Boston)








Potamogeton crispus (Curly leaf pondweed)





-- Mirror Lake (Wrentham) ( unnamed tributary ( Stony Brook (through Stony Brook Pond) ( Stop River (through Highland Lake) ( Charles River (Medfield)








Trapa natans (Water chestnut)





-- Hardy Pond (Waltham) ( unnamed tributary (channelized) ( Beaver Brook (through small ponds) ( Lyman Pond ( unnamed tributary ( Charles River (Waltham, Watertown, and Brighton)
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� The DEP Guidance for Abatement of Pollution from CSO Discharges (dated August 11, 1997) describes the regulatory classifications for CSO-impacted receiving waters and the regulatory requirements for long-term CSO control planning.
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