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EXECUTIVE SUMMARY

CHARLES RIVER WATERSHED 1997/1998 WATER QUALITY

ASSESSMENT REPORT
The assessment of current water quality conditions is a key step in the successful implementation of the watershed approach.  This critical phase provides basic information for focusing resource protection and remediation activities to be executed later in the watershed management planning process.  Detailed information regarding individual river segments and lakes in the Charles River Watershed is presented in this assessment report.  The following summary provides an overview of the status of water quality conditions in the Charles River Watershed based on information available to DEP DWM as of February 1999.

CHARLES RIVER WATERSHED RIVERS

This report presents the status of 150.6 river miles in the Charles River Watershed.  Numerous tributaries to the Charles River remain unassessed and are not included in this report.  These include unnamed tributaries and the following 33 named brooks: Huckleberry, Beaver (Bellingham), Stall, Beaver (Waltham), Hopping, Miscoe, Dix, Chicken, Shepards, Uncas, Eagle, Miller, Cress, Stony, Horse, Sewall (Dover), Vine, Mill, Dirty Meadow, Sewall (Medfield), Indian, Davis, Bogle, Boulder, Noanet, Lowder, Hurd, Seaverns, Iron Mine, Cherry, Hobbs, Clematis, and Chester.   Two channels, Fort Point and Reserved, are also unassessed.

AQUATIC LIFE USE

The Aquatic Life Use is met when suitable habitat (including water quality) is available for sustaining a native, naturally diverse, community of aquatic flora and fauna. The assessment status of this use is derived primarily from benthic community data (Figures 1, 2, and 3).  The designation of the Aquatic Life Use as impaired (non or partial support) results from a combination of stressors including both point and nonpoint sources of pollution.  The overall Aquatic Life Use status of the 150.6 river miles in the Charles River Watershed (mainstem and tributaries) discussed in this report is as follows:


Aquatic Life Use Summary

· 31.5 miles full support

· 50.3 miles partial support

· 49.4 miles non-support

· 19.4 miles not assessed

Upper/Middle Charles River

Along its upper and middle segments, the 37.9 mile reach of the Charles River (between Echo Lake in Milford and the South Natick Dam in Natick) receives the discharge from three major National Pollutant Discharge Elimination System (NPDES) permittees.  These three wastewater treatment plants (WWTP) include Milford WWTP, Charles River Water Pollution Control District (CRWPCD), and Medfield Publicly Owned Treatment Works (POTW).   In addition, public water supplies withdraw both surface and groundwater from sources along the mainstem Charles River and numerous tributaries.

Benthic community surveys upstream and downstream of the Milford WWTP indicated impairment both above and below the treatment plant, although no direct impacts were attributable to this discharge.  The causes of impairment to the Aquatic Life Use were attributable to stormwater, illicit sewer connections, and other forms of urban runoff.  Downstream from the CRWPCD discharge moderate impacts to the benthic community were detected and were attributed to nutrient loads and excessive organic enrichment from both this WWTP discharge (which also exhibits acute and chronic toxicity) and the upstream eutrophic impoundment (Populatic Pond).   Further degradation of the benthic community was not identified downstream from the Medfield POTW.  The Medfield POTW effluent did, however, exhibit acute and chronic toxicity.  Organic enrichment, nutrients, and low levels of dissolved oxygen continue to be problematic and are likely a result of the cumulative effects of upstream wastewater discharges.  Collectively, the Aquatic Life Use in the upper/middle Charles River is impaired for 22.9 river miles due to point and nonpoint source  (NPS) pollution.   The effects of water withdrawals on the Aquatic Life Use will require additional monitoring.

Lower Charles River

The lower third of the Charles River extends from the South Natick Dam to the New Charles River Dam, a total of 39.8 river miles.  With the exception of stormwater and other minor discharges, the Massachusetts Water Resources Authority (MWRA) collects, treats, and discharges the municipal wastewater from the lower Charles River Watershed into Boston Harbor.  There are 19 permitted combined sewer overflows (CSOs) that discharge into the Charles River between the Watertown Dam and the New Charles River Dam (referred to as “the Basin”) and only one receives treatment.  These wastewater loads are the predominant source of pollutants in the Lower Basin.

The Aquatic Life Use for entire lower Charles (39.8 river miles) is impaired due to the degraded water quality and organic enrichment originating from stormwater, illicit sewer discharges and other forms of runoff associated with heavy urbanization.  Significant acute sediment toxicity was also detected in the Basin. 

Tributaries

The only tributary to the Charles River receiving sanitary wastewater discharges (Wrentham State School, Southwood Community Hospital and the Norfolk-MCI) is the Stop River.  This river joins the Charles River between the CRWPCD discharge, Medway and the Medfield POTW, Medfield.  This tributary was moderately to severely impacted by its point source discharges, as well as nonpoint source pollution in the form of sediment inputs (road runoff).  
Current groundwater withdrawals exist along numerous tributaries including Mill River, Mine, Bogastow, Dopping and Jar brooks.  While no definitive impacts were documented, the effects of these withdrawals will require continued monitoring.  Additional (new) water withdrawals along tributaries continue to be a major concern.  Baseline biological data were collected to assess potential impacts from new/proposed wells adjacent to Mill River and Dopping Brook.    

Habitat degradation was observed in the form of sediment deposition and substrate embeddedness directly attributed to road runoff, construction activities, riparian zone disturbance, and other forms of NPS pollution in several tributaries that impairs the Aquatic Life Use.  Specific areas of habitat degradation were identified in the following tributaries:

Jar Brook

· yard waste disposal piled adjacent to brook (subdivision upstream from Houghton Pond in Holliston)
· road runoff contributing to instream deposition (Westfield, Travis, Richard, and Rathellen roads and Maple Street).
Alder Brook

· sediment deposition at South Street crossing in Needham 
Stony Brook

· sediment inputs at Church Street crossing in Weston

Cheese Cake Brook

· gross instream sediment deposition and riparian zone removal

· runoff from roads into the brook via numerous paved "swales" and stormdrains

· numerous construction activities adjacent to the brook - some with failing Best Management Practices (BMPs)

Although instream deposition in Stony Brook was not excessive, a fairly high priority should be put on remedying the problem (e.g., minor curb improvements), as this is probably the “least disturbed” stream reach in the entire Charles River Watershed in terms of water quality and biological integrity.  Alder Brook could have potentially high habitat quality if sediment loads were reduced.  

Trout, Rosemary and Fuller brooks were also impaired by NPS pollution.  Although the cause of impairment to the Aquatic Life Use in Trout Brook is unknown, detrimental effects from agricultural practices are suspected.  The impairment to the benthic community in Rosemary and Fuller brooks was associated with organic enrichment and nutrient loading most likely resulting from waterfowl feeding activities.

Tributaries represent 72.9 of the 150.6 river miles in the Charles River Watershed.  Of these the Aquatic Life Use was impaired along 37 miles. 

FISH CONSUMPTION USE

The Fish Consumption Use is met when pollutants do not result in unacceptable concentrations in edible portions of marketable fish or shellfish or for the recreational use of fish, shellfish, other aquatic life or wildlife for human consumption.  The evaluation of this use, where fish toxics monitoring was conducted (Figures 1, 2, and 3) is assessed using the Department of Public Health’s Fish Consumption Advisory List.  Overall, the Fish Consumption Use for the entire Charles River Watershed (150.6 river miles) included in this report is summarized as follows:


Fish Consumption Use Summary

· 64.9 miles non-support

· 85.7 miles not assessed

Upper/Middle Charles River

An advisory for mercury contamination is in place for Cedar Swamp Pond (a 1.1 mile impounded reach of the Charles River in Milford). The advisory recommends that children younger than 12 years, pregnant women, and nursing mothers should not eat any fish from Cedar Swamp Pond and that the general public should limit their consumption of any fish from this pond to two meals per month.   An advisory is also in effect for the Charles River between the Medway and South Natick dams due to elevated mercury concentrations in largemouth bass.  The advisory recommends that children younger than 12 years, pregnant women, and nursing mothers should not eat any largemouth bass and that the general public should limit their consumption of largemouth bass to two meals per month caught in this section of the river.   A total of 20.9 river miles along the upper/middle Charles River are impaired for the Fish Consumption Use.
Lower Charles River

An advisory is in effect from the South Natick Dam to the Museum of Science Dam in Boston due to elevated levels of PCB in common carp. The advisory recommends that children younger than 12 years, pregnant women, and nursing mothers should not eat any carp caught in this section of the river and that the general public should limit their consumption of carp caught in this section of the river to two meals per month.  A total of 39.8 river miles along the lower Charles River are impaired for the Fish Consumption Use.
Tributaries

An advisory is in place due to elevated PCB (carp, bullhead and American eel) for the Muddy River in Boston. The advisory recommends that children younger than 12 years, pregnant women, and nursing mothers should not eat any fish from the Muddy River.  It also recommends that the general public should not consume any carp, bullhead and American eel from the Muddy River, and limit consumption of non-affected fish from this river to two meals per month.  A total of 4.2 miles are impaired for the Fish Consumption Use in this tributary.  All other tributaries were not assessed for this use.  

RECREATIONAL USES

The Primary Contact Recreational Use is defined as any recreation or other water activity during which there is prolonged and intimate contact with the water with a significant risk of ingestion. These include, but are not limited to, wading, swimming, diving, surfing and water skiing.  The Secondary Contact Recreational Use is defined as any recreation or other water use during which contact with the water is either incidental or accidental.  These include, but are not limited to, fishing, boating and limited contact incident to shoreline activities.  The overall support status (data summaries, Figures 1, 2, and 3) for the entire Charles River Watershed (150.6 river miles) included in this report are summarized as follows:

Primary Contact Recreational Use Summary
Secondary Contact Recreational Use Summary

· 23.6 miles full support
· 28.1 miles full support

· 21.5 miles partial support
· 53.4 miles partial support

· 73.5 miles non-support
· 37.1 miles non-support

· 32.0 miles not assessed
· 32.0 miles not assessed

Upper/Middle Charles River

Both the Primary and Secondary Contact Recreational Uses are impaired for 90% (34.3 river miles) along this reach of the Charles River.  The cause of impairment is elevated levels of pathogens.
Lower Charles River

This entire reach of the mainstem Charles River (39.8 river miles) is assessed as impaired for both the Primary and Secondary Contact Recreational Uses.

Tributaries

Although other unknown discharges may exist, dry weather discharges associated with illicit sewer connections and/or failing infrastructure were primarily responsible for the high fecal coliform densities in several tributaries.  Three brooks were heavily influenced by these dry weather discharges -- Sawmill Brook, near a large culverted stormdrain in St Joseph’s Cemetery and approximately 150m upstream from Baker Street in Boston, Beaver Brook underneath the Route 60 road crossing and upstream from Lyman Pond in Waltham, and Cheese Cake Brook upstream from Watertown Street, Newton. 

Dry weather discharges probably affect South Meadow Brook (downstream from Needham Street, Newton) although sources were not identified.  High fecal coliform densities were also found in Laundry Brook.  The completely underground nature of this urban tributary makes investigations into its stormwater (dry and wet weather) inputs difficult.   Fecal coliform contamination was also identified in segments where pet walking and/or waterfowl feeding activities were common – Fuller Brook, Cheese Cake Brook and in the Lakes District. 

The Primary Contact Recreational Use of the tributaries in the Charles River Watershed was impaired for 20.9 river miles. The Secondary Contact Recreational Use was impaired for 15.4 of the 72.9 tributary river miles in the Charles River Watershed. 

AESTHETICS USE
The Aesthetics Use is met when surface waters are free from pollutants in concentrations or combinations that settle to form objectionable deposits; float as debris, scum or other matter to form nuisances; produce objectionable odor, color, taste or turbidity; or produce undesirable or nuisance species of aquatic life. The overall Aesthetics Use status (data summary, Figures 1, 2, and 3) of the 150.6 river miles in the Charles River Watershed (mainstem and tributaries) discussed in this report follows:


Aesthetics Use Summary
· 52.4 miles full support

· 42.8 miles partial support

· 35.0 miles non-support

· 20.4 miles not assessed

Upper, Middle and Lower Charles River

Nuisance aquatic vegetation and turbidity impairs the aesthetic quality throughout most of the upper/middle mainstem Charles River. Other causes of impairment (particularly in the Lower Charles Basin) were also noted (odors, objectionable solids, and oils).  Collectively, impairment of the Aesthetics Use was identified along 79% of the mainstem Charles River. 

Tributaries

Eleven of the nineteen tributaries were assessed as full support for the Aesthetics Use.   In the eight tributaries where this use was impaired, sediment deposition, instream vegetation, sewage odors, turbidity, and/or oil slicks caused impairment.  

CHARLES RIVER WATERSHED LAKES
Overall use support status and trophic status of the lakes surveyed in the Charles are presented in Tables 1 and 2, respectively.  It should be noted that lakes or portions of lakes were listed as undetermined when indicators were not readily observable.  With this approach, the assessment of lakes in the Charles is limited to a "best case" picture (i.e., only the most obvious impairments are reported).  Potentially more of the lake acreage would be listed as impaired or in a more enriched trophic status if more variables were measured and more criteria assessed.  Surveys also focused on the presence or absence of non-native macrophytes.  Six non-native aquatic species and two non-native wetland species were observed. 
Table 1.  Charles River Watershed lakesPRIVATE 
 use support summary (in acres).

USE/DEGREE SUPPORTED
SUPPORT
PARTIAL

SUPPORT
NON

SUPPORT
NOT ASSESSED
NOT ATTAINABLE

AQUATIC LIFE
0
514
0
2264
97

FISH CONSUMPTION*
0
0
147
2631
97

SWIMMABLE
0
245
429
2104
97

SECONDARY CONTACT
2167
156
429
26
97

AESTHETICS
2167
156
429
26
97

Fish Consumption results do not include the statewide consumption advisory (i.e., they are site-specific advisories as reported by the Department of Public Health (1998). 

N.B. - These results represent the most recent assessments of lakes/ponds in the Charles River Watershed.  These data also represent about 28% (41 of 148) of the lakes/ponds in the Charles watershed and about 69% (2875 of 4165) of the acreage.

Table 2.  Charles River Watershed lakesPRIVATE 
 trophic status summary.

TROPHIC STATUS
NUMBER OF LAKES
ACRES

Oligotrophic
0
0

Mesotrophic
4
582

Eutrophic
10
614

Hypereutrophic
12
340

Dystrophic
0
0

Undetermined/ Not Attainable
15
1339

Total
41
2875

N.B. - These results represent the most recent assessments of lakes/ponds in the Charles River Watershed.  These data also represent about 28% (41 of 148) of the lakes/ponds in the Charles watershed and about 69% (2875 of 4165) of the acreage.

Despite the "best case" scenario that is favored by the Charles River Watershed lake assessment approach, 54% (representing 33% of the surveyed area) of the lakes showed severe (eutrophic or hypereutrophic) symptoms of succession.  Presumably additional testing of dissolved oxygen, chlorophyll, and/or nutrients would corroborate the evidence of the advanced trophic status.

One non-native aquatic plant species, variable water milfoil, was commonly found in the Charles River Watershed.   Five other non-native aquatic plant species were found infrequently. Three of these non-native species (fanwort, variable and Eurasian water milfoil) are particularly invasive.  They spread vegetatively via cuttings that may float downstream or are transported mechanically between lakes.   Yellow floating heart, curly leaf pondweed, and water chestnut spread readily from seeds which may be transported downstream.  The nutlets of the water chestnut are more likely transported to new locations via waterfowl or aquatic mammals.

Purple loosestrife was the most frequently occurring non-native wetland species.  Populations of this plant are pervasive throughout the watershed.  Its presence was recorded at 72% of the lakes in this watershed.  The common reed grass, a non-native wetland plant was also observed in the Charles.  These two non-native wetland species were co-located at Lake Archer, Wrentham and Pleasant Street Pond, Franklin.
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Figure 1.  DEP DWM Water quality, macroinvertebrate, and fish consumption advisory station data evaluations, Upper Charles River Watershed
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Figure 2.  DEP DWM Water quality, macroinvertebrate, and fish consumption advisory station data evaluations, Middle Charles River Watershed
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Figure 3.  DEP DWM Water quality, macroinvertebrate, and fish consumption  advisory station data evaluations, Lower Charles River Watershed
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