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Introduction 

Public Requests 

A formal protocol for the public to request fish toxics monitoring surveys of the Commonwealth's 
waterbodies was initiated in late 1993/early 1994 due to increasing public demand for fish toxics data. 
While public requests for fish testing had been fulfilled prior to this time, increased requests beyond the 
scope of the resources available made prioritization necessary. The protocol is the result of a 
collaborative effort between the Massachusetts Department of Environmental Protection (DEP), the 
Massachusetts Department of Public Health (DPH), and the Massachusetts Department of Fisheries 
Wildlife and Environmental Law Enforcement (DFWELE). It consists of a Memorandum of 
Understanding (MOU)(Appendix A), a form for requesting fish testing (Appendix B), and the criteria 
used for ranking testing requests (Appendix C). 

All completed request forms are sent to the DEP Division of Watershed Management (DWM) in 
Worcester. Representatives of the aforementioned agencies (Interagency Committee) meet each year in 
February to prioritize all requests received between February 1" of the previous year and February 1 '  
of the current year. Variables used to prioritize requests include; fishing pressure (determined by 
DFW and the requester), and presence of known or potential point and non-point sources of pollution 
(determined by DEP, DFW, and the requester). The number of requests fulfilled during any given 
year is determined by the amount of field and laboratory resources available in that year. All 
requesters are notified regarding the status of their request. If a request is denied, re-application in 
following years is allowed. Request forms are available through each of the agencies involved in the 
MOU, at the following locations: 

Massachusetts Department of Environmental Protection 

Division of Watershed Management Division of Environmental Analysis 
627 Main Street, 2nd Floor Senator Wiuiam X. Wall Experiment Station 
Worcester, MA 01608 37 Shattuck Street 
(508) 792-7470 Lawrence, MA 01843 

(978) 682-5237 

Office of Research and Standards 
One Winter Street 
Boston, MA 02108 
(617) 292-5510 

Massachusetts Department of Public Health 
Bureau of Environmental Health Assessment 

250 Washington Street, 7th Floor 
Boston, MA 021084619 

(617) 624-5757 

Massachusetts Department of Fisheries Wildlife and Environmental Law Enforcement 
Division of Fisheries and Wildlife (MDFW) 

Field Headquarters 
One Rabbit Hill Road 

Westborough, MA 01581 
(508) 792-7270 



Year 2 Watershed Surveys 

The Massachusetts Watershed Initiative is a collaborative effort between state and federal 
environmental agencies, municipal agencies, citizens, non-profit groups, businesses and industries 
whose mission is to improve water quality conditions and to provide a framework under which the 
restoration and/or protection of natural resources can be achieved. As part of the Massachusetts 
Watershed Initiative, a five-year watershed cycle has been implemented: Woutreach and 
information gathering, research and monitoring, Year 3 assessment, planning and 
implementation, and evaluation and implementation. During Year 2 of this cycle DWM 
performs fish toxics monitoring surveys as part of their larger “biological monitoring” program. 

Objective and Scope 

The objective of Public Request and Year 2 watershed surveys is to screen edible fdlets of fishes for a 
variety of contaminants (Le. metals, polychlorinated biphenyls (Arochlors and Toxic Congeners), and 
organochlorine pesticides). All data is sent to the MDPH and DEPs ORS for assessment and advisory 
issuance if appropriate. 

Organochlorine pesticides analyzed for include: Chlordane, Dieldrin, Endrin, Endrin aldehyde, 
Endosulfan, Endosulfan sulfate, Toxaphene, a-BHC, b-BHC, d-BHC, Lindane, 
Hexachlorocyclopentadiene, Trifluralin, Hexachlorobenzene, Heptachlor, Heptachlor Epoxide, 
Methoxychlor, DDD, DDE, DDT, and Aldrin. Metals analyzed for include: cadmium, lead, mercury, 
arsenic, and selenium. All analyses for variables listed above are performed at the Senator William X. 
Wall Experiment Station (WES). Additional variables are addressed on a site-specific basis. 

In order to assess the level of contamination present in fish of different trophic guilds and habitat types, 
fish species targeted include at a minimum; largemouth bass, Microptem salmides, and/or chain 
pickerel, Esox niger, (predators); yellow perch, Percaflavescens, and/or white perch, Morone amencana, 
(water column invertivoredomnivores); and bullhead, Ameium sp. and/or common carp, Cypnnus 
curpio, (bottom feeding omnivores). Average sized fish (above legal length limit when applicable) are 
analyzed as either composite or individual samples. Additional species or substitute species are chosen on 
a site-by-site basis. 

During 2000, a total of nineteen locations were sampled (Table 1). Fourteen locations were sampled as 
part of the Year 2 Watershed cycle and five locations were sampled as a result of recommendations from 
the Interagency Committee (Public Requests). 

Field Methods 

Waterbodies were sampled using an electrofishing boat, trotlines, and/or gill nets. 

Electrofishing was performed by, maneuvering the boat through the littoral zone and shallow water habitat 
of a given waterbody, and collecting most fish shocked. Fish collected by electrofishing were stored in a 
live well filled with site water until the completion of sampling. Trotlines were baited with nightcrawlers 
or shiners, set, and left overnight. Gill nets were set in various locations and checked every two hours. 
Gill nets were occasionally set overnight. Trotlines and gill nets set overnight were retrieved the following 
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morning. After removal from the live well, trotlines, or gill nets, all fish to be included in the sample were 
stored on ice and transported to the Department of Environmental Protection (DEP) Division of 
Watershed Management (DWM) laboratory in Worcester. In all cases, live fish, which were not included 
as part of the sample, were released. 

Field Results 

Tom Nevers Pond Gill nets set at Tom Nevers Pond in Nantucket resulted in the collection of three 
yellow perch. No other species of fish were observed. 

Washing Pond Gill nets set at Washing Pond in Nantucket resulted in the collection of three yellow 
perch, and three brown bullhead Ameium nebulosus. Additional species observed included stocked trout. 

Head of Hummock Pond Gill netting at Head of Hummock Pond in Nantucket, resulted in the collection 
of three white perch, and two chain pickerel. Additional species observed included striped bass Morone 
saxatilis. 

Duarte Pond Electrofishing and gill netting at Duarte Pond in Oak Bluffs resulted in the collection of two 
chain pickerel, three brown bullhead, and five yellow perch. 

Hood Pond Electrofishing at Hood Pond in Ipswich resulted in the collection of three largemouth bass, 
three black crappie Pomoxis nigromaculatus, three yellow perch, three bluegill Lepomis macrochirus, and 
two brown bullhead. 

Ipswich River: Electrofmhing the Ipswich River in North Reading resulted in the collection of three chain 
pickerel, three yellow perch, and three creek chubsuckers Erimyzon oblongus. Additional species 
observed included redfin pickerel Esox americana americana, American eel AnguiUa rostraia, 
pumpkinseed Lepomis gibbosus, rainbow trout UncorhynchuE mykiss, largemouth bass, bluegill, white 
sucker Catoslomus commersoni, and golden shiner Noremiginus c?ysoleucas. 

Fosters Pond Electrofishing at Fosters Pond in Andover resulted in the collection of three largemouth 
bass, three chain pickerel, three yellow perch, three white perch, three black crappie, and two brown 
bullhead. Additional species observed included bluegill, pumpkinseed, common carp, golden shiner, and 
American eel. 

Round Pond Gillnets and trotlines set overnight at Round Pond in Tewksbury resulted in the collection 
of three brown bullhead and three yellow bullhead Ameium naralis, and one largemouth bass. All fish 
were collected from the trotlines. 

Otter River: Gill netting on the Otter River in Winchendon resulted in the collection and retention of five 
white suckers. Additional white suckers, chain pickerel, and yellow perch were captured but not analyzed. 

Millers River (Athol): Gill netting on the Millers River in Athol resulted in the collection and retention 
of five white suckers. Additional white suckers and one rainbow trout were captured but not retained for 
analysis. 

Millers River (Orange): Electroshocking the Millers River in Orange resulted in the collection of five 
white suckers. Additional species observed included largemouth bass, yellow perch, black crappie, chain 
pickerel, bluegill, pumpkinseed, and American eel. 
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Millen River (J3rving): Gill netting the Millers River in Erving resulted in collection of five white 
suckers. 

Bog Pond Gill netting and electrofishing at Bog Pond in Savoy resulted in the collection of three yellow 
perch and three brown bullhead. 

Deerfield River: Electroshocking the Deerfield River in Deerfield resulted in the collection of three white 
suckers. 

Noquochoke Lake: Electrofishing and gill netting at Noquochoke Lake in Damnouth resulted in the 
collection of three largemouth bass, three yellow perch, three bluegill, and three black crappie. 

White Island Pond Electrofishing and gill netting at White Island Pond in Plymouth resulted in the 
collection of three largemouth bass, three smallmouth bass Microptern dolomieu, three yellow perch, 
three pumpkinseed, three white perch, and three brown bullhead. 

Salisbury Pond Electrofishing at Salisbury Pond in Worcester resulted in the collection of three 
largemouth bass, three common carp, three yellow perch, and two yellow bullhead. Additional species 
observed included pumpkinseed, bluegill, white perch, and brown bullhead. Three fish collectedobserved 
exhibited anomalies. Anomalies included a brown bullhead with lesions and fin rot, a yellow perch with 
fungus, and a pumpkinseed with lesions and fungus. Affected fish were not included in the sample and 
were released. 

South Meadow Pond Electrofishing at South Meadow Pond in Clinton resulted in the collection of three 
largemouth bass, three white perch, three yellow perch, three black crappie, and two brown bullhead. 
Additional species observed included pumpkinseed, bluegill, golden shiner and yellow bullhead. 

Nutting Lake: Electrofishing and setting trotlines overnight at Nutting Lake in Billerica resulted in the 
collection of three chain pickerel, three bluegill, and three yellow bullhead. Additional species observed 
included largemouth bass, American eel, black crappie, pumpkinseed, golden shiner, and yellow perch. 

Laboratory Methods 

Fish were placed on ice and brought to the DEP DWM office in Worcester where they were measured 
and weighed. Tumors, lesions, and other anomalies were noted if present. Scales, spines, or fin rays were 
removed for use in age determination. Species, length, and weight data can be found in Table 2. 

Fish brought to the DEP DWM laboratory in Worcester were processed using protocols designed to 
assure accuracy and prevent cross-contamination of samples. Specimen lengths and weights were 
recorded along with notes on tumors, lesions, or other anomalies noticed during an external visual 
inspection. Scales, spines, or pectoral fin ray samples were obtained for use in age determination. Fish 
were filleted (skin off) on glass cutting boards and prepared for freezing. All equipment used in the 
filleting process was rinsed in tap water and then rinsed twice in de-ionized water before and or after 
each sample. Samples (individual or composite) targeted for % lipids, PCBs and organochlorine 
pesticide analysis were wrapped in aluminum foil. Samples targeted for metals analysis were placed in 
VWR 32-ounce high density polyethylene (HDPE) cups with covers. Composite samples ranged from 
two to five fillets from like-sized individuals of the same species (occasionally the same genus). Samples 
were tagged and frozen for subsequent delivery to the Department’s Wall Experiment Station (WES). 
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Methods used at WES for metals analysis include the following: 

Mercury is analyzed by a cold vapor method using a Perkin Elmer, FIMS (Flow Injection Mercury 
System), which uses Flow Injection Atomic Absorption Spectroscopy. Cadmium and lead are analyzed 
using a Perkin Elmer, Optima 3000 XL ICP - Optical Emmission Spectrophotometer. Arsenic and 
selenium are analyzed using a Perkin Elmer, Zeeman 5100 PC, Platform Graphite Furnace, Atomic 
Absorption Spectrophotometer. 

PCB Arochlor, PCB congener, and organochlorine pesticide analysis was performed on a gas 
chromatograph equipped with an electron capture detector “according to the modified AOAC 983.21 
procedure for the analysis of PCB Arochlors, Congeners, and Organochlorine Pesticides.” Additional 
information on analytical technique used at WES is available from the laboratory. 

Laboratory Results 

Seventy samples were delivered to the lab for analysis. 

Lead (method detection limit (MDL) range = 0.20 - 1.0 mgikg) was below detection in all samples 
analyzed (n=70). 

Cadmium (MDL range = 0.02 - 0.10 mg/kg) was below detection in all but one sample (n=70). A 
composite of brown bullhead from Washing Pond in Nantucket (WSHW01-03) was found to contain 0.22 
mg/kg of cadmium. 

Arsenic (MDL = 0.04 mg/kg) was detected in 14% of the samples analyzed (n=70). Detectable arsenic 
concentrations ranged from 0.04 mg/kg in a composite of white perch (SmpfGO4-6) to 0.54 mg/kg in a 
composite of brown bullhead (SmpfWIO&ll) from South Meadow Pond in Clinton. 

Selenium, which was detected in all samples analyzed (n=70), ranged from 0.077 mg/kg in a composite 
of brown bullhead (FpfM)-16&17) from Fosters Pond to 0.45 mg/kg in a composite of yellow perch 
(Dup00-04-08) from Duarte Pond. 

Mercury concentrations varied greatly among the waterbodies. However, all were greater than the MDL 
(range = 0.010 - 0.040 mg/kg). Mean mercury concentration and range by waterbody follow. 

Waterbody Z total Hg ( m g k  wet weight) Range (min-ma) 

Tom Nevers Pond 
Washing Pond 
Head of Hummock Pond 
Duarte Pond 
Hood Pond 

0.75 (n=l) 
0.16 (n=2) 
0.20 (n=2) 
0.25 (n=3) 
0.77 (n=5) 

N/A 
0.11 - 0.21 
0.15 - 0.24 
0.12 - 0.51 
0.25 - 1.1 

Ipswich River 
Fosters Pond 
Round Pond 
Otter River 
Millers River (Athol) 

0.38 (n=3) 
0.54 (n=6) 
0.24 (n=3) 
0.30 (n=5) 
0.31 (n=5) 

0.12 - 0.82 
0.08 - 0.50 
0.20 - 0.40 
0.23 - 0.37 

0.27 - 0.47 
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Millers River (Orange) 0.51 (n=5) 0.23 - 0.60 
Millers River (Erving) 0.19 (n=5) 0.12 - 0.33 
Bog Pond 0.26 (n=2) 0.14 - 0.38 
Deerfield River 0.15 (n=l )  NIA 
Noquochoke Lake 0.52 (n=4) 0.43 - 0.64 
White Island Pond 0.32 (n=6) 0.14- 0.41 
Salisbury Pond 0.11 (n=4) 0.037- 0.18 
South Meadow Pond 0.29 (n=5) 0.057- 0.47 
Nutting Lake 0.49 (n=3) 0.30- 0.61 

In addition to the five metals summarized above, fish samples from South Meadow Pond were also 
analyzed for chromium, copper, barium, nickel, cobalt, and zinc. Chromium (MDL=O.lO mg/kg), 
barium (MDL=1.0 mg/kg), nickel (MDL= 1.0 mglkg), and cobalt (MDL = 0.10 mg/kg) were below 
detection in all samples analyzed. Copper ranged from 0.24 - 0.42 mg/kg and zinc ranged from 5.6- 7.9 
mgkg. Metals results for South Meadow Pond fishes are available upon request. Results of the metals 
analysis (excluding the five aforementioned “additional” metals run on South Meadow Pond samples) can 
be found in Table 2. Quality assurance and quality control data for metals is available from the laboratory 
or the DWM upon request. 

PCB Arochlor, PCB congener, and organochlorine pesticide analysis resulted in the detection of PCB 
Arochlors in nine of twenty samples analyzed from the Otter and Millers Rivers and one of four samples 
from Salisbury Pond. Various mixtures of PCB congeners were detected in all twenty samples from the 
Otter and Millers Rivers, one sample from Hood Pond, three samples from Salisbury Pond, two samples 
from South Meadow Pond, and one sample from White Island Pond. Chlordane and DDT were detected 
in one sample of carp from Salisbury Pond, and DDE was detected in a sample of yellow bullhead from 
the same location. With the exception of four of the five samples from the Otter River and one sample 
from the Millers River, all PCB Arochlor and organochlorine pesticide concentrations were below 
concentrations of concern (See Discussion). Complete results of the PCB Arochlor, PCB congener, and 
organochlorine pesticide analysis can be found in Table 2. 

In addition to the analytical results and fish species, length, and weight data, Table 2 also includes MDLs 
for all variables analysed for. 

Discussion 

Selenium concentrations were consistent with those found during past surveys, and do not appear to be a 
public health concern. This assessment is based on the following; selenium criteria used by Australia (1.0 
mglkg) and New Zealand (2.0 mg/kg), literature which suggests that selenium deficiency may constitute a 
greater threat to health than selenium poisoning, and the fact that the MDPH has yet to issue a fish 
consumption advisory with regard to selenium. 

Arsenic has only occasionally been detected in freshwater fish samples from Massachusetts. There is 
currently no USFDA “Action Level” or MDPH “trigger level” for arsenic. Arsenic concentrations 
detected in 2000 and those that have been detected historically do not appear to be posing a public health 
threat. This assertion is supported by the fact that MDPH’s review of these or historical arsenic data sets 
has not resulted in any type of fish consumption advisory with regard to arsenic. 

Cadmium is rarely detected in the edible fillets of freshwater fishes in Massachusetts. There was only one 
sample (WSH00-01-03) in which cadmium (0.22 mg/kg) was detected in 2000. A number of countries 
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have limits for cadmium in seafood. New Zealand has a l i t  of 1.0 m g k g  and Australia has a range of 
limits between 0.2 and 5.5 mg/kg. It is unclear as to the significance of the detection of cadmium at 0.22 
mgkg, however, the MDPH has yet to issue an advisory based on this data point. 

Congener analysis allows for a more detailed look at the more toxic PCB compounds. Mixtures of PCB 
toxic congeners were detected in a number of samples. MADEP’s ORs and the MDPH are in the process 
of looking more closely at these concentrations and evaluating their potential impact with regard to fish 
consumption. 

Tom Nevers Pond Tom Nevers Pond is a 13-acre pond located in the town of Nantucket. The watershed 
immediately surrounding the pond is sparsely developed and predominantly sandy dunes and scrub forest. 
The watershed as a whole includes a cranberry growing operation and a golf course. 

Mercury was elevated (0.75 mg/kg) in a composite of yellow perch (TNpoO-01-03), the only sampled 
analyzed. The fact that mercury is elevated in yellow perch suggests that predatory fish from this 
waterbody also contain elevated mercury concentrations. Arsenic was detected in the one sample analyzed 
(0.045 mg/kg) (See general Discussion, Page 6). 

PCBs and organochlorine pesticides were below detection in the one sample analyzed from Tom Nevers 
Pond. Method Detection Limits (MDLs) can also be found in Table 2. 

Washing Pond Washing Pond is a 7-acre great pond located in the town of Nantucket. Land surrounding 
the pond is developed residentially. 

Mercury concentrations were relatively low (0.11 and 0.21 mglkg) in both samples analyzed. Cadmium 
was detected (0.22 mgikg) in a composite sample of brown bullhead. This is the only sample in which 
cadmium was detected in 2oM) (See general Discussion, Page 6). 

PCBs and organochlorine pesticides were below method detection limits (MDLs) in both samples analyzed 
from Washing Pond. MDLs can be found in Table 2 .  

Head of Hummock Pond A 17-acre pond located in Nantucket, Head of Hummock Pond is seasonally 
susceptible to tidal action depending upon whether the beach is breached at Hummock Pond. This unique 
situation allows euryhaline species such as striped bass and white perch to migrate between the ocean and 
the pond for short periods of time. Once the natural processes of wind and tide constrict and eventually 
close the breach, fish remaining in the pond become ”land-locked’’ residents of the pond. 

Mercury concentrations were below the MDPH trigger level of 0.5 mg/kg (0.24 and 0.15 mg/kg) in both 
samples analyzed. 

PCBs and organochlorine pesticides were below method detection limits (MDLs) in both samples analyzed 
from Head of Hummock Pond. MDLs can be found in Table 3 ,  

Duarte Pond Duarte Pond is a 5-acre pond located in Oak Bluffs. The watershed is mostly forested with 
some residential development and a small agricultural operation. 

Mercury exceeded the MDPH “trigger level” of 0.5 mg/kg in chain pickerel (0.51 mglkg) and as a result 
the MDPH issued the following fish consumption advisory in February of 2001. 
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“Children younger than 12 years, pregnant women, and nursing mothers should not eat any cham pickerel 
from this water body.” 
“The general public should limit consumption of chain pickerel to two meals per month.” 

The presence of mercury in chain pickerel exceeding the MDPH trigger level is consistent with mercury 
concentrations in predatory fishes from other area waterbodies. Atmospheric deposition and water 
chemistry characteristics appear to put piscivorous freshwater fishes from Martha’s Vineyard waterbodies 
at high risk with regard to bioaccumulation of mercury 

PCBs and organochlorine pesticides were below method detection limits (MDLs) in all samples analyzed 
from Duarte Pond. MDLs can be found in Table 3. 

Hood Pond This 67-acre mesotrophic pond is located within the Ipswich River watershed in 
IpswicNTopsfield. The immediate watershed is relatively undeveloped with a large amount of contiguous 
wetlands. Mercury exceeded the MDPH trigger level in four of the five samples analyzed. In light of 
elevated mercury concentrations, the MDPH issued the following fish consumption advisory in February 
of 2001. 

“Children younger than 12 years, pregnant women, and nursing mothers should not eat fish from this 
water body.” 

“The general public should not consume the largemouth bass, or yellow perch from this waterbody.” 
“The general public should limit consumption of other fish from this waterbody to two meals per month.” 

Potential sources of mercury include atmospheric deposition and geologic sources. The presence of 
contiguous wetlands may be enhancing mercury methylization and subsequently bioaccumulation of 
mercury in fishes within this waterbody. 

A trace amount (0.0030 mglkg) of PCB congener BZ#77 was detected in a two fish composite of brown 
bullhead (HpfUO-13f14). All other PCBs and organochlorine pesticides were below MDLs in all samples 
analyzed from Hood Pond. MDLs can be found in Table 3. 

Ipswich River: The Ipswich River in North Reading was sampled downstream of Central Street. 
Samplmg was conducted in a small pool located just downstream of the road crossing and in a larger 
pooled area located a bit further downstream. There was no visible dam or other obstruction evident. The 
water was highly stained and there was some contiguous wetland located along the southern shore of the 
larger pool. 

Mercury concentrations were below the MDPH “trigger level” of 0.5 mg/kg in all three samples. 

Arsenic was detected in each of the three samples analyzed. Concentrations ranged from 0.087 - 0.265 
mgKg (See general discussion). 

PCBs and organochlorine pesticides were below method detection limits (MDLs) in all samples analyzed 
from the Ipswich River. MDLs can be found in Table 2. 

Fosters Pond: This 135-acre pond Shawsheen River Watershed is located in the towns of Andover and 
Wilmington. Approximately half of the shoreline is developed with both seasonal and year round 
residences. The overall watershed is heavily developed except for an area located to the southeast of 
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the pond that is forested. The northern arm and coves are almost completely covered with aquatic 
macrophytes. The main basin is open water but very turbid. 

The MDPH trigger level for mercury (0.5 mgkg) was met or exceeded in four of the five samples 
analyzed. In light of elevated mercury concentrations, the MDPH issued the following fish consumption 
advisory in February of 2001. 

“Children younger than 12 years, pregnant women, and nursing mothers should not eat fish from this 
water body. ” 

“The general public should l i t  consumption of largemouth bass, chain pickerel, and black crappie from 
this waterbody to two meals per month.” 

Cadmium, lead, and arsenic were below MDLs in all samules analyzed and selenium concentrations are 
consistent with those found in waterbodies throughout the Commonwealth (See general Discussion, Page 6 
and 7). 

PCBs and organochlorine pesticides were below method detection limits (MDLs) in six samples analyzed 
from Fosters Pond. MDLs can be found in Table 2. 

Round Pond This 10 acre dystrophic pond is located in the Shawsheen River Watershed in the town 
of Tewksbury. The watershed is approximately 50% developed. Much of the littoral (approximately 
50% of total lake surface area) zone is completely covered by aquatic macrophytes. The water is 
stained. 

While mercury was low in bullhead, it was at the MDPH trigger level (0.5 mg/kg) in an individual 
largemouth bass. Unfortunately, we were unable to collect additional bass samples from this waterbody, 
and therefore an advisory was not issued. Additional sampling of predatory fishes from this waterbody is 
warranted and is planned for the winter of 2001/2002. Cadmium, lead, and arsenic were below MDLs in 
all samples analyzed and selenium concentrations are consistent with those found in other waterbodies 
across the Commonwealth 

PCBs and organochlorine pesticides were below method detection limits (MDLs) in all samples analyzed 
from Round Pond. MDLs can be found in Table 2. 

Otter River: The Otter River was sampled just upstream of the railroad crossing near it’s confluence 
with the Millers River in Winchendon. The river meanders slowly through a large wetland at this 
location. It is relatively shallow and very turbid. The immediate watershed and riparian zone is 
undeveloped, however, the sampling location is at the lowermost portion of a relatively large watershed 
(60.4 sq mi.). The river receives a number of point and non-point source discharges, as well as 
stormwater. Historic fish toxics monitoring has revealed elevated PCBs and mercury in Otter River 
fishes. 

Mercury was below the MDPH trigger level in all five samples of white suckers. This is not surprising in 
light of the white suckers trophic guild (bottom feeding omnivore). Cadmium, lead, and arsenic were 
below MDLs in all samples analyzed and selenium concentrations are consistent with those found in 
waterbodies throughout the Commonwealth. 

PCB Arochlors and congeners were detected in all five samples from the Otter River. PCB Arochlors 
exceeded the MDPH trigger level for PCBs (1.O mg/kg) in four of the five samples analyzed. While the 

9 



concentrations of PCBs in samples of white sucker analyzed in 2000 (range= 0.88-2.83 mg/kg) are quite 
a bit lower than those found in a composite sample analyzed in 1988 (6.1 mg/kg), this site still contained 
the highest PCBs concentrations of the four sites sampled in Zoo0 just as it did in 1988. Fish analyzed 
during the two surveys were comparable in size/age. 

Mixtures of PCB congeners were detected in each sample analyzed (See general Discussion on Page 7). 
Organochlorine pesticides were below MDLs in all five samples analyzed from the Otter River. 

Millers River (Athol): The Millers River (Athol) was sampled just above the dam upstream from Route 
32 (West Royalston Road) in Athol. Habitat consists of an impoundment with rocky shoreline and bottom. 

Mercury was below the MDPH trigger level in all five samples of white sucker. This is not surprising in 
light of the white suckers trophic guild (bottom feeding omnivore). Cadmium, lead, and arsenic were 
below MDLs in all samples analyzed and selenium concentrations are consistent with those found in 
waterbcdies throughout the Commonwealth. 

PCB Arochlor 1242 was detected in one of five samples analyzed. The concentration of Arochlor 1242 
(0.30 mgikg) was well below the MDPH trigger level for PCBs (1.0 mg/kg). The concentrations of PCB 
Arochlors found in 2000 were much lower than those found in 1988 (1.60 mg/kg). Fish sampled in 1988 
were a little larger than those sampled in 2000. 

Mixtures of PCB toxic congeners were detected in each sample analyzed (See general Discussion on Page 
7). Organochlorine pesticides were below MDLs in all samples analyzed from the Millers River in Athol. 

Millers River (Orange): The Millers River (Orange) was sampled upstream of the dam located at Route 
122 (Main Street) in Orange. The river here is a long slow-moving meander with streamside cover and 
soft sediments. Riparian habitat is primarily forested with a moderate amount of contiguous wetlands. 

Mercury concentrations in white suckers ranged from 0.23 mgikg to 0.60 mg/kg with four of the five 
samples exceeding the MDPH “trigger level” of 0.50 mgikg. Although elevated mercury in white suckers 
is rare, sucker samples collected and analyzed in 1987 were found to contain slightly elevated 
concentrations of mercury as well (0.27- 0.70 mg/kg). The presence of streamside wetlands at this station 
may be enhancing methylization and bioaccumulation of mercury. The existing advisory appears to be 
stringent enough to preclude the need for an advisory update. The following fish consumption advisory is 
currently in effect for the Millers River. 

1. “Children younger than 12 years, pregnant women, and nursing mothers should not eat any fish from 
this water body.” 

2. The general public should not consume any brown trout or American eel from this water body.” 

3. “The general public should limit consumption of all other fishes from this water body to two meals per 
month.” 

Cadmium, lead, and arsenic were below MDLs in all samples analyzed and selenium concentrations are 
consistent with those found irrwaterhodies throughout the Commonwealth (See general Discussion, Page 6 
and 7). 
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FCB Arochlors 1242 and 1254 were detected in one of five samples analyzed. In this sample, the 
concentration of total PCB (Arochlors 1242 and 1254 (1.06 mg/kg)) exceeded the MDPH trigger level for 
FCBs (1.0 mg/kgj. The concentration of PCB Arochlors found in 2000 were lower than that found in 
1988 (1.98 mgkg). Fish sampled in 1988 were a little larger than those sampled in 2000. 

Mixtures of PCB toxic congeners were detected in each sample analyzed (See general Discussion on Page 
7). Organochlorine pesticides were below MDLs in all samples analyzed from the Millers River in 
Orange. 

Millers River (Ervin&: The Millers River (Erving) was sampled at the p o l  under the railroad trestle at 
Farley Flats in Erving. This location is a large deep pool located within a free flowing section of the 
Millers River. Streamside habitat is primarily forested and substrates are primarily boulders, rocks, and 
gravel. There are a number of wastewater discharges located withim the watershed. 

Mercury was below the MDPH trigger level of 0.5 mg/kg in all five samples. Cadmium, lead, and arsenic 
were below MDLs in all samples analyzed and selenium concentrations are consistent with those found in 
waterbodies throughout the Commonwealth. Selenium does not appear to be of concern (See general 
Discussion, Page 6). 

PCB Arochlors were detected in two of the five samples analyzed. Arochlors 1242 and 1254 were 
detected in one sample (MrfOO-18) resulting in a total PCB concentration of 0.81 mg/kg. This is just 
below the MDPH trigger level for PCBs (1.0 mgkg). PCB Arochlor 1242 was also detected in MrAX)-20. 
Concentrations found in MrfUO-20 (0.35 mg/kg) were well below the MDPH trigger level of 1.O mg/kg. 
The concentrations of PCB Arochlors found in 2000 were lower than those found in a ten fish composite 
of suckers (Mrf88-116-125) sampled in 1988 (1.60 mg/kg). Fish sampled in 1988 were of similar size/age 
to those sampled in 2000. 

Mixtures of PCB toxic congeners were detected in each sample analyzed (See general Discussion on Page 
7). Organochlorine pesticides were below MDLs in all samples analyzed from the Millers River in 
Erving. 

Bog Pond: This 40-acre shallow pond is located within the Savoy State Forest in the town of Savoy. The 
watershed is relatively undeveloped with one state campground and associated facilities located in the 
watershed. 

Mercury ranged from 0.14 mg/kg in a sample of brown bullhead (Bogm-04-06) to 0.38 mglkg in yellow 
perch (Bog00-01-03). Due to the fact that predator fishes tend to be highest in mercury worst case 
conditions have not been assessed. Predatory fishes from Bog Pond likely contain mercury concentrations 
at or near the MDPH ‘trigger level” of 0.5 mg/kg. Cadmium, lead, and arsenic were below MDLs in all 
samples analyzed and selenium concentrations were consistent with those found in waterbodies throughout 
the Commonwealth. Selenium does not appear to be of concern (See general Discussion, Page 6). 

PCBs and organochlorine pesticides were below method detection limits (MDLsj in two samples analyzed 
from Bog Pond. MDLs can be found in Table 2. 

Deerfield River: The Deerfield River was sampled in its lower reaches starting at about one mile from the 
confluence with the Connecticut River and then continued upstream for approximately two miles. 



Mercury in white suckers (0.15 mglkgj was well below the MDPH “trigger level”. Arsenic was detected 
at a concentration (0.048 mg/kgj just above the detection limit of 0.04 mgkg. Cadmium and lead were 
below MDLs. The selenium concentration (0.232 mg/kg) was consistent with those concentrations found 
in other waterbodies within the Commonwealth and does not appear to be of concern See general 
Discussion, page 6). 

PCBs and organochlorine pesticides were below method detection limits (MDLsj in the composite of 
white sucker analyzed from the Deerfield River. MDLs can be found in Table 3. 

Noquochoke Lake: This 124-acre lake is located within the Buzzards Bay watershed in Damnouth. An 
impoundment of the Shingle Island River, Noquochoke Lake is downstream from a EPA Superfund site 
(Re-Solve Site) which is located in the Copicut River subwatershed. Noquochoke Lake was first sampled 
by DEP in 1988 as part of an assessment of the Re-Solve Superfund site. As a result of elevated mercury 
concentrations in 9 of 10 samples analyzed (multiple species) and elevated PCBs in one American eel, the 
following fish consumption advisory is currently in effect for Noquochoke Lake. It should be noted that 
mercury is not a site related contammant. 

“Children younger than 12 years, pregnant women, and nursing mothers should not eat any fish from this 
water body.” 

“The general public should not consume any largemouth bass or American eel from this water body.” 

“The general public should limit consumption of all other fishes from this water body to two meals per 
month.” 

Although mercury concentrations were lower in 2000, two of the four samples analyzed in 2000exceeded 
the MDPH “trigger level” of 0.50 mg/kg. Due to the small number of samples analyzed during the two 
surveys it is impossible to ascertain whether mercury concentrations are actually decreasing in fishes from 
this waterbody. 

Cadmium, lead, and arsenic were below MDLs. Selenium concentrations were consistent with those found 
in other waterbodies within the Commonwealth and do not appear to be of concern (See general 
Discussion, Page 6). 

PCBs and organochlorine pesticides were below method detection limits (MDLs) in four samples analyzed 
from Noquochoke Lake. MDLs can be found in Table 2. 

White Island Pond This 294-acre eutrophic pond is located within the Buzzards Bay watershed in the 
Town of Plymouth. There are number of cranberry bogs located on the northern and southern shores of 
this waterbody. Shoreline development is moderate to heavy. 

Mercury was below the MDPH trigger level of 0.5 mgikg in all six samples. Cadmium, lead, and arsenic 
were below MDLs in all samples analyzed. Selenium concentrations were consistent with those found in 
other waterbodies within the Commonwealth and do not appear to be of concern (See general discussion, 
Page 6). 

PCB toxic congener BZ#77 (0.0021 mg/kgj was detected in a composite of white perch (WifOO-13-15) 
from White Island Pond. Although concentrations of this congener appear to be low, the MADEP ORs 
and the MDPH are in the process of assessing the potential implications of various concentrations of 
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congeners. PCBs Arochlors, congeners and organochlorine pesticides were below method detection limits 
(MDLs) in the remaining five samples analyzed. MDLs can be found in Table 2. 

Salisbury Pond This 17-acre eutrophic pond is located within the Blackstone River watershed in the city 
of Worcester. The pond is a small impoundment of Mill Brook. The pond has received and continues to 
receive a number of illegal discharges as well as large quantities of stormwater. The entire watershed is 
heavily developed residentially, commercially and industrially. 

Mercury was well below the MDPH “trigger level” of 0.5 mglkg in all four samples. Cadmium and lead 
were below MDLs. Selenium concentrations were consistent with those found in other waterbodies withim 
the Commonwealth. Selenium does not appear to be of concern (See general Discussion, Page 6). 

Arsenic was detected in the one of the four samples analyzed (0.07 mg/kg). Although arsenic is only 
occasionally detected in fish samples, the concentration w s  just above the detection level and consistent 
with those found in the past from freshwater fishes within other waterbodies in the Commonwealth. There 
is no FDA “Action Level” or MDPH “trigger level” for arsenic. Arsenic does not appear to be posing a 
public health threat. This assertion is supported by the fact that MDPH’s review of these or historical 
arsenic data sets has not resulted in any type of fish consumption advisory. 

Although PCB Arochlor 1260 was detected in the composite of yellow bullhead (SpfM)-lO+ll), the 
concentration (0.15 mg/kg) was well below the MDPH trigger level of 1.0 mg/kg. PCB toxic congeners 
were detected in three of the four samples analyzed. The MADEP ORs and the MDPH are in the process 
of assessing the potential implications of various concentrations and mixtures of Congeners. 

Chlordane and DDT were detected in a composite of carp (Spfuo-4-6). Concentrations (Chlordane=0.13, 
DDT=0.023) were below the USFDA Action Levels of 0.3 mg/kg and 5.0 mg/kg for chlordane and 
DDT (and it’s metabolites DDD and DDE) respectively. The composite of yellow bullhead (SpA)o-
10f 11) was also found to contain a trace amount of DDE (0.023 mg/kg). 

Although the presence of a wide array of bioaccumulative contaminants in Salisbury Pond fBhes may shed 
light on the nature of discharges that this waterbody has received, no one contaminant was found in excess 
of the more common public health standards and/or criteria. The ecological and human health impacts (if 
any) of small amounts of multiple contaminants are unclear at this time. 

South Meadow Pond This 68-acre mesotrophic pond is located within the Nashua River watershed in the 
towns of Clinton and Lancaster. A causeway divides the pond into an eastern and a western basin. There 
is a closed, capped, solid waste landfffl located on the western shore of the western basin. The pond is still 
receiving leachate being carried by groundwater flowing under the landfill. All fish were collected from 
the western basin. 

Mercury was below the MDPH trigger level in all five samples. Cadmium, lead, chromium, barium, 
nickel, and cobalt, were below MDLs in all samples analyzed. Selenium concentrations were consistent 
with those found in other waterbodies within the Commonwealth. Selenium does not appear to be of 
concern. (See Discussion, Page 6) .  Copper and zinc, although detected, were at very low 
concentrations as compared to criteria being used by a number of other countries. Copper, zinc, 
chromium, barium, nickel, and cobalt data are available upon request. 
Arsenic was detected in three of the five samples analyzed (0.04, 0.07, and 0.54 mgkg). Although 
arsenic is rarely occasionally detected in fish samples, concentrations were at and just above the detection 
level of 0.04 mg/kg in white perch (0.04 mg/kg) and yellow perch (0.07 mg/kg). These are consistent 
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with concentrations found in the past from freshwater fshes within other waterbodies in the 
Commonwealth. The composite of bullhead contained arsenic at a much higher concentration (0.54 
mg/kg). There is no current FDA “Action Level“ or MDPH “trigger level” for arsenic. Legal limits and 
criteria used in other countries range from 0.1 to 10 ppm (mg/kg). The majority, (12 out of 14) of these 
countries have limits of 1.0 ppm (mg/kg) or greater. Arsenic in South Meadow Pond fishes does not 
appear to be a posing a serious public health threat. This assertion is supported in part by the fact that 
MDPH’s review of this data set has not resulted in any type of fish consumption advisory. 

Two of the five composite samples analyzed contained PCB congeners. ‘A 3 fish composite sample of 
white perch contained trace amounts of BZ#77 (0.0092 mg/kg) and BZ180 (0.0034 mg/kg) while a two 
fish composite sample of brown bullhead contained trace amounts of BZ77 (0.0019 mg/kg). Although 
the concentrations were very low, the MADEP ORS and the MDPH are in the process of assessing the 
potential implications of various concentrations and mixtures of congeners. PCB Arochlors and 
organochlorine pesticides were below detection in all samples. 

Nutting Lake: This 78-acre eutrophic lake is located within the Concord (SuAsCo) River watershed in 
the town of Billerica. A causeway divides the pond into an eastern and a western basin. Fish were 
collected from the western basin. Mercury exceeded the MDPH “trigger level” (0.5 mg/kg) in two of the 
three samples analyzed. As a result of the elevated mercury concentrations, the MDPH issued the 
following fish consumption advisory in February of 2001. 

“Children younger than 12 years, pregnant women, and nursing mothers should not eat chain pickerel or 
yellow bullhead from this water body.” 

“The general public should limit consumption of chain pickerel and yellow bullhead from this waterbody 
to two meals per month.” 

Cadmium, lead, and arsenic were below MDLs in all samples analyzed. Selenium concentrations are 
consistent with those found in other waterbodies within the Commonwealth. Selenium does not appear to 
be of concern (See Discussion, Page 6). 

PCBs and organochlorine pesticides were below MDLs in the three samples analyzed from Nutting Lake. 
MDLs can be found in Table 2. 

Condusions 

Elevated mercury, especially in predatory species like largemouth bass, is a widespread problem 
throughout the Commonwealth. The 2000 Year 2 watershed and public request data sets support previous 
fmdings that mercury is a widespread problem and that although individual ponds or regions may be at 
higher risk, it is primarily a problem in predatory or piscivorous species. It is presumed that the mercury 
present in freshwater fish is due mainly to atmospheric deposition (near and far field emissions from 
incinerators and coal burning power plants) and possibly bedrock sources. Reducing human health risks 
can only be accomplished through educating the public with regard to both fish bioaccumulation pattern 
as well as the implications of various levels of fish consumption. 

It should be noted that although the fish toxics monitoring program addresses the human health risk 
associated with the consumption of freshwater fishes, the mercury problem also poses threats with regard 
to ecological risks to piscivorous wildlife. Recent studies have shown that mercury poses a health risk to 
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eagles, loons, and ospreys as well as many other species. Reductions with regard the amount of mercury 
in the municipal waste stream and the emissions noted above will also reduce the environmental risk of 
this contaminant. It is unclear how rapidly mercury concentrations will respond to recent changes in air 
emissions standards, however, recent studies of sediment cores from lakes suggest that mercury deposition 
rates may be on the decrease. Only time will tell how long it will take before concentrations in fish drop to 
a point where human and/or ecological health risks will reach acceptable levels. 

PCBs remain essentially a problem in rivers (Otter and Millers) that have received historic PCB 
discharges. PCB toxic congener analysis has resulted in many more positive results due to much lower 
detection limits for these compounds. While we do see a few ponds in Zoo0 with positive congener 
results, we found the highest concentrations from ponds that are known to have received discharges 
(South Meadow Pond and Salisbury Pond). It is unclear where the congeners detected in other ponds 
(Hood Pond and White Island Pond) might be originating. 

Organochlorine pesticides continue to be rare in edible fillets of freshwater fishes from Massachusetts 

The DWM will continue to screen for contaminants in freshwater fishes as part of Public Request and 
Year 2 watershed surveys. DWM will also continue to cooperate with other state and federal agencies in 
an effoa to better understand not only the distribution of fish tissue contaminants, but also temporal 
changes that may be taking place with regard to fish tissue contaminant levels. 

This report has been forwarded to the departments involved with the Interagency Committee and the 
individuals requesting work and the EOEA Watershed Team Leaders in the watersheds where work was 
conducted. Additional copies of this report are available from the DEP, Division of Watershed 
Management, 627 Main Street 2nd Floor, Worcester, MA 01608. 
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TABLE 1 

2000 FISH TOXICS MONITORING 
PUBLIC REQUEST AND YEAR 2 WATERSHED SURVEYS 

LOCATION OF SAMPLING STATIONS 

Waterbody 

Tom Nevers Pond 

washing Pond 

Head of Hummock Pond 

Duarte Pond 

Hood Pond 

Tpswich River 

Fosters Pond 

Round Pond 

Otter River 

Millers River 

Millers River 

Millers River 

Bog Pond 

Deerfield River 

Noquochoke Lake 

White Island Pond 

Town (Watershed) 

Nantucket 
(Islandsj 

Nantucket 
[Islands) 

Nantucket 
(Islands) 

Oak Bluffs 
(Islands) 

Ipswich
(Tpswich River) 

North Reading 
(Ipswich River) 

Andover 
(Shawsheen River) 

Tewksbury
(Shawsheen River) 

Ninchendon 
(Millers River) 

Athol 
(Millers River) 

Orange
(Millers River) 

Erving
(Millers River) 

Savoy
(Deerfield River) 

Deerfield 
(Deerfield River) 

Dartmouth 
(Buzzards Bay) 

Plymouth
(Buzzards Bay) 

USGS Quadrangle 

LEXINGTON, MASS 

LEXINGTON. MASS 

POCASSET, and 
FALMOUTH, MASS. 

POCASSET, MASS. 

SOUTH GROVELAND, and 
GEORGETOWN, MASS. 

SOUTH GROVELAND, and 
GEORGETOWN, MASS. 

OXFORD, MASS-CONN-RT . 

LEICESTER, and 
WEBSTER, MASS-CONN. 

EAST PROVIDENCE, 
R. I.-MASS. 

SOMERSET, MASS. and 
FALL RIVER, MASS-R. I. 

HUDSON, MASS 

SHIRLEY, MASS 

SHIRLEY, MASS 

SOUTH GROVELAND, MASS 

SOUTH GROVELAND, MASS 

SOUTH GROVELAND, MASS 
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TABLE 1 (continued) 

2000 FISH TOXICS MONITORING 
PUBLIC REQUEST AND YEAR 2 WATERSHED SURVEYS 

LOCATION OF SAMPLING STATIONS 

Waterbody Town (Watershed) USGS Quadrangle 

Salisbury Pond Worcester 
(Blackstone River) 

WORCESTER N., MASS. 

South Meadow Pond Clinton 
(Nashua River) 

CLINTON, MASS 

Nutting Lake Billerica 
(SuAsCo Rivers) 

BILLERICA, MASS 

18 




Table 2. 
2000 Fish Toxics Monitor ing Public Request and Year 2 Watershed Surveys 

Analytical Results (mglkg wet wt.) 

ID 
Sample 

Date 
Collection 

Code' 
Species 

(cm) 
Length 

(9) 
Weight Sample ID 

(laboratory
sample#) 

Cd Pb Hg AS Se ~,~Lipids PCB Arochlors 
and Congeners Pesticides 

Tom Nevers Pond, Nantucket, Islands Watershed 

TNP00-01 9/25/00 YP 26.4 220 NO NO 
TNP00-02 
TNP00-03 

9/25/00 
9/25/00 

YP 

YP 

. 26.5 

26.6 
200 

220 
2000063(L2000412-1) C0.040 4 . 2 0  0.75 0.045 0.26 0.20 

Washing Pond, Nantucket, Islands Watershed 

WSH00-01 
WSH00-02 

9/26/00 
9/26/00 

EB 
BB 

32.2 
28.0 

460 
250 2000066(L2000412-4) 0.22 <0.20 0.11 <0.040 0.12 0.48 ND ND 

WSH00-03 9/26/00 BE 29.6 290 
WSH00-04 9/26/00 YP 28.3 250 
WSH00-05 
WSH00-06 

9/26/00 
9/26/00 

YP 
YP 

33.6 
29.7 

410 
290 

2000067(L2000412-5) 4.040 <0.20 0.21 C0.040 0.26 0.12 ND ND 

Head of Hummock Pond, Nantucket, Islands Watershed 

I 
HUM00-01 
HUM00-02 

9/26/00 
9/26/00 

WP 
WP 

25.2 
24.9 

200 
200 2000064(L2000412-2) <0.040 <0.20 0.24 CO.040 0.30 0.20 NO NO 

HUM00-03 
HUM00-04 
HUM00-05 

9/26/00 
9/25/00 
9/25/00 

WP 
CP 
CP 

24.0 
47.1 
46.4 

170 
600 
740 

II 2000065fL2000412-31 <0.040 <0.20 0.15 0.096 0.22 0.12 ND ND 

Duarte Pond, Oak Bluffs, Islands Watershed 

DUPOO-01 
DUPOO-02 

6/19/00 
6/19/00 

BB 
BE 

30.5 
29.9 

360 
340 2000015~L2000165~1~<0.20 CO.20 0.12 c0.04 0.14 0.28 NO ND 

DUPOO-03 6/19/00 BB 29.8 340 
DUP00-04 6/19/00 YP 18.4 90 
DUP00-05 6/19/00 YP 19.6 100 
DUPOO-06 
DUP00-07 

6/19/00 
6/19/00 

YP 
YP 

20.0 
20.3 

110 
110 

2oooo16(L2000165-2) cO.20 <0.20 0.13 CO.04 0.45 0.13 NO ND 

DUP00-08 6/19/00 YP 19.4 90 
DUPOO-09 
DUPOO-10 

6/19/00 
6/19/00 

CP 
CP 

37.7 
39.4 

240 
300' 

2000017(L2000165-3) <0.20 CO.20 0.51 <0.04 0.24 0.049 NO ND 



0 

Table 2 (continued).
2000 Fish Toxics Monitoring Public Request and Year 2 Watershed Surveys 

Analytical Results (rnglkg wet wt.) 

Sample Collection Species Length Weight Sample ID 
Cd Pb Hg PCBArochlors PesticidesAs Se 

ID Date Code' (cm) (9) sample#) and Congcnrrs 

Hood Pond, lpswich ,Ipswich R. Watershed 

HPF00-1 5/17/00 LMB 35.0 550 
2oooo10HPFOO-2 5/17/00 LMB 34.9 '0° (L2000117-1) <0.10 <1.0 1.1 <0.04 0.14 0.058 ND NO 

HPFOO-3 5/17/00 LMB 35.6 530 
HPFOO-4 5/17/00 BC 27.0 270 

2000011 
~~~HPFOO-5 511 7/00 BC 28.1 300 , , ~ n n",,, < l . O  0.62 <0.04 0.15 0.074 ND ND 

,LLyyyI,,--, < O . l O  
HPFOO-6 5/17/00 BC 26.5 270 
HPFOO-7 5/17/00 YP 25.0 180 I 

2oooo12HPFOO-8 5/17/00 YP 25.4 (L2000117-3) <0.10 s1.0 1.1 <0.04 0.20 0.13 ND ND 
HPFOO-9 5/17/00 YP 24.9 200 
HPF00-10 5/17/00 B 21.5 170 

HPF00-12 5/17/00 B 21.4 180 
HPF00-13 5/17/00 BB 35.8 540 

20000i42 <0.10 c1.0 0.25 S0.04 0.07 0.97 B2#77 0.0030 ND 
N HPF00-14 5/17/00 BB 31.6 430 (L2000117-5) 

~~~~~~ ~ 

Ipswich River, North Reading, Ipswich R. Watershed 

IRF00-1 8/2/00 CP 29.0 150 
IRF00-2 8/UOO CP 29.0 160 2oooo18 0.39 0.265 0.162 0.16 ND ND(L2000256-I) cO.02 c0.20 
IRF00-3 8/2/00 CP 26.4 110 

0.410 0.17 ND ND 

2oooo20 c0.02 <0.20 0.27 0.087 0.131 0.43 ND ND 

a 0 2  c0.20 0.81 C0.04 0.128 0.59 



Table 2 (continued).
2000 Fish Toxics Monitoring Public Request and Year 2 Watershed Surveys 

Analytical Results (mglkg wet wt.) 
Sample IDSample Collection Species Length Weight (laboratory Cd %Lipids PCB ArochlorsPb Hg AS Se

Date Code' (cm) (9) sample #) and Congeners 

F P F 0 0 -7 8/4/00 YP 25.5 200 
FPFOO-8 8/4/00 YP 25.5 200 2000023 0.46 c0.04 0.133 0.22 ND NO(L2000255-3) CO.02 S0.20 
FPFOO-9 8/4/00 YP 25.9 200 
FPFOO-10 8/4/00 WP 21.8 130 

2000024FPFOO-11 8/4/00 WP 21.5 140 (L2000255-4) <0.02 C0.20 0.50 CO.04 0.187 0.25 NO ND 
FPFOO-12 8/4/00 WP 22.3 140 
FPFOO-13 8/4/00 BC 24.8 210 
FPFOO-I4 8/4/00 BC 23.0 160 2000025 0.82 <0.04 0.126 0.14 ND ND(L2000255-5) <0.02 <0.20 
FPFOO-15 8/4/00 BC 24.0 180 
FPFOO-16 8/4/00 BB 29.5 280 2oooo26 <0.02 <0.20 0.12 <0.04 0.077 0.44 ND ND 
FPFOO-17 8/4/00 BB 26.0 200 (L2000255-6) 

Round Pond, Tewksbury, Shawsheen R. Watershed 
RPF00-01 9/6/00 BB 36.0 760 
RPF00-02 9/5/00 BB 37.5 760 2oooo60(L2000377-1) <0.02 <0.20 0.080 <0.04 0.09 0.50 ND ND 
RPFOO-03 9/6/00 BB 32.0 430N RPF00-04 9/6/00 YB 29.5 440 
RPF00-05 9/6/00 YB 32.1 500 2oooo61 0.13 C0.04 0.13 0.94 ND NO(L2000377-2) c0.02 <0.20 
RPFOO-06 9/6/00 YB 29.1 360 

RPF00-07 9/6/00 LMB 32.8 430 2oooo62 ) c0.02 c0.20 0.50 <0.04 0.13 0.12 ND NDlL2000377-3 
Otter River, Winchendon. Millers R. Watershed 

A1242-1.6 

MRFOO-6 8/31/00 ws 37.9 480 

BZ#81-0.0200 
MRFOO-7 8/31/00 ws 39.4 610 2000042(L2000378-2) <0.02 a 2 0  0.26 <0.04 0.15 o'68 

BZ#77-0.0470 
BZ#118-0.0250 
BZ#105-0.0095 

ND 

BZ#l80-0.0041 
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Table 2 (continued). 
2000 Fish Toxics Monitoring Public Request and Year 2 Watershed Surveys 

Analytical Results (mg/kg wet wt.) 
Sample ID ~,~Sample Collection Species Length Weight (laboratory Cd Pb Hg As Se Lipids PCB Arochlors 

Date Code' (cm) (9) sample #) 
and Congeners Pesticides 

A1242-1.20 
A1254-0 43 

821181-0 0270 
826177-0 0780 

IMRF00-8 8/31/00 ws 38.5 560 2000043 ~ 0 0 2  c020 040 C O O 4  021 1 2 8211118-0 0420 NO 
(L2000378-3) 8261114-0 0038 

B2#105-0.0170 
BZdl56-0,0025
8211180-0,0057 

A<747.! 4 "...- .- . . . -
A1254-0.55 

821181-00330 
821177-0.0980 

MRF00-09 8/31/00 ws 37.4 530 2000044 <0.02 gO.20 0.20 c0.04 0.25 1.2 B2#118-0.0510 NO 
(L2000378-l 8261105-0,0190

BZXl56-0.0029 
BZ#l80-0.0070 
BZ11170-0,0024 

MRFOO-10 A1242-1.70 
A1254-0.96 

N 8/31/00 ws 38.1 540 
w 

Millers River, Athol. Millers R.Watershed 
826181-0.0073 
BZiy77-0,0140 

MRF00-11 8/25/00 2ooo046 <0.04 <0.40 0.37 <0.04 0.14 0.68 B2#118.0.0120 ND 
(L2000346-1) BZ#105.0.0057 

B2#180-0.0022 
821181-0.0110 
026177-0.0250 NO

2000047MRF00-12 8/25/00 (L2000346-2) <0.04 <0.40 0.23 C0.04 0.24 0'54 8211118-0 0170 
BZ#180-0.0030 

1 35.0 ;;:, 
Bz6181-0.0100 

MRF00-13 8/25/00 (L2000346-3) <0.04 c0.40 0.36 <0.04 0.11 826177-0,0240 ND2000048 0.56 BZ61118-0.0180 
BZ11180-0,0039 
BZ6181-0,0094
821177-0.01902000049 <O.M c0.40 0.25 c0.M 0.20 0'49 BZ61118-0,0140 NDMRF00-14 8/25/00 34.9 (L2000346-l) 
B2#180-0.0029 

~3747.nRn...- .- -. --
82118 1-0.01 20 

MRF00-I5 8/25/00 ws 33.5 400 2000050 C0.04 C0.40 0.32 <0.04 0.15 0.69 821177-0.0290 ND 
(L2000346-5) B2#118-0.0190 

BZ#l80-0.0034 



1 

Table 2 (continued).
2000 Fish Toxics Monitoring Public Request and Year 2 Watershed Surveys 

Analytical Results (mglkg wet wt.) 
Sample IDSample Collection Species Length Weight (laboratory Cd Pb Hg As Se Lipids PCBArochlors Pesticides

ID Date Code' (cm) (8) and Congeners 

Millers River, Orange, Millers R. Watershed 

MRF00-01 8/22/00 ws 39.5 620 1.0180 NU 

BZXI00-0.0035 
B2181-0,0230
021177-0,0610

2000037MRF00-02 8/22/00 ws 40.0 630 (L20nn3dQ3, <0.02 C0.20 0.59 <0.04 0.24 BZlt110-0,0460 ND _ _ _ _  - - I  0'63 8211105.0 0100-~ .. .. 
BZ1180-00090 

lMRF00-03 8/22/00 ws 38.9 600 

MRF00-05 
A1254-0 53A1254-0 53 

rl7ilP.1.n "-7"
I82101-0.0320 
BZ#77-0.0920BZ#77-0.0920 

(L2000349-5) CO.02 CO.20 0.57 <0.04 0.18CO.02 CO.20 0.57 <0.04 0.18 o,86 8211118-0.0570o,86 8211118-0.05708/22/00 ws 38.9 580 2oooo402oooo40fL2000349-5) 6211114-0.00286211114-0.0028 NDND 
BZ1105-0.0100 
BZIl56-0.0040 
Bz11180-0.0085 

1; 
BZ#l70-0.0035 

Millers River, Erving, Millers R. Watershed 
Bzltai-0.0074 

MRF00-I6 8/31/00 ws 34.5 510 2000055 0.12 <0.04 0.20 1.2 62177-0,0140 ND(L2000379-1) CO.02 <0.20 
62x118-0.0086 

2000056 Bz#01-0.0090 
MRF00-I7 8/31/00 (L2000379-2) <0.02 <0.20 0.18 <0.04 0.21 2.3 BZ#77-0.0220 ND 

BZP118-0.0130 
A1242-0.43 
Al75d.n RR..._ _  . -. --

Bz#ai-o.o~30 
MRF00-18 8/31/00 44.0 2000057 0.33 c0.04 0.20 1.8 62177-0.0700 ND39.0 ,7,0Co (L2000379-3) <0.02 4 . 2 0  

BZP118-0.0400 
BZ11105-0.0270 
0211156-0.0029 
BZ181-00081 

2000058 62177-0,0200MFR00-I9 8/31/00 ws 38.6 730 (L2000379-4) <0.02 <0.20 0.14 c0.04 0.29 BZPll8-0.0110 ND 
BZltlO5~0.0068 

A1242-0.35 
~zxai-0.0130 

MRFOO-20 8/31/00 ws 38.7 780 2000059 <0.02 <0.20 0.20 <0.04 0.16 3.0 BZ177-0.0350 ND 
(L2000379-5) BZlt118.0 0210 

BZlt105.0.0007 



1 Sample 
ID 

Collection 
Date 

Species 
C; 

Table 2 (continued). 
2000 Fish Toxics Monitoring Public Request and 'fear 2 Watershed Surveys 

Analytical Results (mglkg wet wt.) 

Length Weight,#;3 Sample ID Se % Lipids 
sample #) 
(laboratory Cd Pb Hg AS PCRAruchlurs 

and Congeners Pesticides 

Bog Pond, Savoy, Deerfield R. Watershed 
EOG00-01 11/8/00 
EOGOO-02 11/8/00 22.5 150 2000069 <0.04 <0.20 0.38 <0.04 0.196 0.17 ND NO 

EOGOO-03 11/8/00 YP 24.1 1 80 
EOG00-04 
EOG00-05 

11/8/00 
11/8/00 

BE 
BE 

20.0 
18.5 

100 
80 2000070 <0.04 <0.20 0.14 C0.04 0.041 0.50 . ND ND 

BOG00-06 11/8/00 BE 18.7 80 

Deerfield River, Deerfield, Deerfield R. Watershed 
DRF00-01 
DRF00-02 

10/24/00 
10/24/00 

WS 
WS 

30.6 
29.8 

370 
300 2000068 <0.02 <0.20 0.15 0.048 0.232 0.70 ND ND 

DRF00-03 10/24/DO WS 30.1 340 

Noquochoke Lake, Dartmouth,Buzzards Bay Watershed 

N 

NOF00-01 
NOF00-02 
NOF00-03 

6/28/00 
6/28/00 
8/28/00 

LME 
LME 
LMB 

36.6 
35.5 
35.5 

650 
700 
720 

2000051 
(L2000345-1) 

<0.02 <0.20 0.43 <0.04 0.16 0.18 ND ND 

P NOF00-04 
NOF00-05 
NOF00-06 

8/28/00 
8/28\00 
8/28/00 

YP 
YP 
YP 

22.1 
23.8 
24.2 

140 
170 
190 

2000052
(L2000345-2) 

<0.02 <0.20 0.49 c0.04 0.21 0.11 ND ND 

NOF00-07 
NOFOD-08 

8/28/00 
8/28/00 

E 
E 

19.1 
20.4 

150 
190 2000053

:L2000345-30 
~ 0 . 0 2  <0.20 0.50 ~ 0 . 0 4  0.17 0.53 ND ND 

NOF00-09 8/28/00 E 22.3 250 

NOF00-10 8/28/00 EC 21.6 150 
NOF00-11 
NOF00-I2 

8/28/00 
8/28/00 

BC 
EC 

22.9 
25.4 

180 
210 

2000054
(L2000345-4) 

<0.04 <0.40 0.64 <0.04 0.21 0.062 ND ND 

White Island Pond, Plymouth, Buzzards Bay Watershed 
WIFOO-01 
WIFOO-02 
WIFOO-03 

8/21/00 
8/21/00 
8/21/00 

LME 
LME 
LME 

33.5 
33.3 
32.6 

680 
620 
610 

2000071 
(L2000347-1) a 0 2  <0.20 0.41 <0.04 0.18 0.19 ND ND 

WIFOO-04 
WiFOO-05 
WIFOO-06 

8/21/00 
8/21/00 
8/21/00 

SME 
SME 
SMB 

34.4 
30.9 
30.1 

600 
400 
380 

2000072
(L2000347-2) 

cO.02 so.20 0.29 <0.04 0.19 0.32 ND ND 



Table 2 (continued). 
2000 Fish Toxics Monitorina Public Reauest and Year 2 Watershed Survevs 

Analykal  Results'(mg/kg wet wt.) 

Sample 
ID 

Collection 
Date 

Species 
Code' 

Length 
(cm) 

Weight 
(9) 

Sample ID 

sample #)
(laboratory Cd Pb ng AS Se Lipids PCB Arochlors 

and Congeners Pesticides 

WIFOO-07 8/21/00 BB 33.1 450 
WIFOO-08 
WIFOO-09 

8/21/00 
8/21/00 

BB 
BB 

29.0 
33.9 

370 
500 

2000073(L2000347-3) S0.02 <0.20 0.14 C0.04 0.09 0.25 ND ND 

WIFOO-10 8/21/00 YP 28.2 270 
WIFOO-11 
WIFOO-12 

8/21/00 
8/21/00 

YP 
YP 

29.2 
26.9 

290 
270 

2000074(L2000347-4) C0.02 <0.20 0.38 <0.04 0.24 0.14 ND ND 

WIFOO-13 8/21/00 WP 32.2 490 
WIFOO-I4 
WIFOO-15 

8/21/00 
8/21/00 

WP 
WP 

31.7 
31.0 

490 
460 

2000075(L2000347-5) c0.02 c0.20 0.37 ~0.04 0.28 0.81 BZ#77-0.0021 ND 

WIFOO-16 8/21/00 P 22.3 250 
WIFOO-17 
WIFOO-18 

8/21/00 
8/21/00 

P 
P 

21.4 
21.5 

240 
240 

2000076(L2000347-6) <0.02 <0.20 0.36 <0.04 0.14 0.18 ND ND 

Salisbury Pond, Worcester, Blackstone R. Watemhed 

t2 

spfO0-1 
SpfOc-2 
spmo-3 

5/5/00 
5/5/00 
5/5/00 

LMB 
LMB 
LMB 

38.3 
36.9 
37.0 

950 
740 
650 

2000001~L2000115~1~<0.10 4.0 0.14 <0.04 0.26 o,13 821177-0.0026 
BZXl B-0,0041 ND 

spmo-4 

spmo-5 

spmo-6 

5/5/00 

5/5/00 

5/5/00 

C 

C 

C 

58.0 

55.5 

49.9 

2920 

2300 

1920 

2ooooo2 
(L2000115,2) 

<0.10 c l . 0  0.037 0.07 0.28 1.3 

BZllB1- 0.0049 
821177. 0.0160 
BZY11B-0,0080 
82x1 BO-0,0100 
BZiyl70-0.0045 

Chlordane-0.1:
DDT-0,023 

SPMO-7 5/5/00 YP 22.4 110 
Sp100-8 
spmo-9 

5/5/00 
5/5/00 

YP 
YP 

22.1 
19.6 

100 
60 

2000003(L2000115-3) <O.lO <1.0 0.070 <0.04 0.20 0.10 ND ND 

SpfOO-10 

SpfO0-I 1 

5/5/00 

5/5/00 

YB 

YB 

28.5 

27.7 

350 

320 

20000042 
(L2000115-4) <O"O <l.O 0.18 c0.04 0.13 0.34 

A1260-0.15 
BZ11B1.0.0026 

BZYl00-0,0150 
821177-0.0062 

BZiy170-0.0089 

DDE-0.023 

South Meadow Pond, Clinton, Nashua R. Watershed 
Smpf00-1 5/12/00 BC 27.0 260 
SmpfOO-2 
smpmo-3 

5/12/00 
5/12/00 

BC 
BC 

29.0 
27.3 

340 
300' 

2000005'(L2000116-I) <0.10 <1.00 0.47 <0.04 0.20 0.047 ND ND 

SmpfOO-4 
smpmo-5 
SmpfOO-6 

5/12/00 
5/12/00 
5/12/00 

WP 
WP 
WP 

24.5 
23.7 
25.8 

180 
180 
210 

2ooooo6'(L20001 16-2) cO.10 4 . 0 0  0.41 0.04 0.36 0'74 
821177-0.0002 
BZltl BO-0,0034 



Table 2 (continued). 
2000 Fish Toxics Monitor ing Public Request a n d  Year 2 Watershed Surveys 

Analyt ical Results (mg/kg wet  wt.) 
Sample IDSample Collection Species Length Weight (laboratory Cd Pb Hg As Se ohLipids PCR Arochlon 

ID Date Code' (cm) (e) and Congrncrs Pesticides 

<0.10 <1.00 0.33 <0.04 0.16 0.14 ND ND 

,LL""".,'"'', 

Nlf00-3 8/18/00 CP 37.2 280 
NIMO-4 8/18/00 B 17.4 100 I _ _  - - - - -2uuuu2tlNlf00-5 8118/00 B 17.9 100 (L2000348-2) <0.04 <0.40 0.30 c0.04 0.16 0.28 ND NO 
Nlf006 8118/00 B 16.9 100 
Nlf00-7 8/18/00 YB 26.1 250 

N 
2000029m NifOO-8 8118100 YB 27.0 300 (L2000348-3) CO.04 C0.40 0.61 C0.04 0.09 0.16 NO ND 

Nlf00-9 8116/00 YB 26.5 260 

'Species (YP) yellow perch Perca flavescens sample was also analyzed for semivolatile organic compounds (SVOCs) 
using Method 8270. SVOCs were below method detection limit In all (BB) brown bullhead Ameiurus nebulosus samples. Target Compounds included: Dimethyl-phthalate, Diethyl- 

(WP) white perch Morone americana phthalate, Naphthalene, Acenaphthlene, Flourene, Phenanthrene, 
(CP) chain pickerel Esoxniger Anthracene, Dibutyl-phthalate, Flouranthene, Pyrene, Butyl-benzo- 

phthalate, Bis(2-EH)adipate, Benzo-B-flouranthene. Benzo-K-flouranthene, (LMB) largemouth bass Micropferus saimoides Benzo-a-pyrene, Indeno-l,2,3,-pyrene. Dibenzo-AHmthracene. Benzo-GHI- 
(BC) black crappie Pomoxis nigromaculafus perylene, Phenol, 2chclo4ophenol, 2-nitrophenol 
(E) bluegill Lepomis macrochirus 
(CCS) creek chubsucker Erimyzon oblongus 
(YE) yellow bullhead Ameiurus nafalis 
(WS) white sucker Catostomuscommersoni 'samples were also analyzed for chromium, copper, barium, nickel, cobalt, 

(SMB) smallmouth bass Micropterus dolomieu and zinc (SeeResults Section) 

(C) common carp Cyprinus catpio 

ND - not detected or the analytical result Is at or below the established method detection limit (MDL). See MDLs listed on foliowing page. 



Table 2 (continued). 
2000 Fish Toxics Monitoring Public Request and Year 2 Watershed Surveys 

Analytical Results (mglkg wet wt.) 

MDLs (uglg) PCB Toxic Congeners are listed according to a numbering system 
developed by Ballshmiter And Zell (BZ#). MDLs (ug/g) 

PCB A1242 -0.26 
PCB A1254- 0.37 Buts1 - 0.0005 
PCBAl260-0.11 B2#77 - 0.0005 
Chlordane- 0 . t l  BX#123 -0.0011 
Toxaphene- 0.53 62#118 -0.0025 
a-BHC -0.003 BZ#l14 -0.0008 
b-BHC- 0.01 1 62#105-0.0019 
Lindane -0.009 BZ#l26 - 0.0004 
d-BHC- 0.043 BZ#l67- 0.0003 
Hexachlorcyclopentadienne - 0.33 BZ#I 56 -0.0007 
Trifluralin - 0.18 BZ#l57 -0.0007 
Hexachlorobenzene- 0.18 B2#180 -0.0007 
Heptachlor -0.012 BZ#169 -0.0003 
Heptachlor Epoxide -0.015 82170 -0.0007 
Methoxychlor- 0.023 62189 -0.0007 
DDD -0.011 
DDE - 0.010 
DDT -0.01 1 
Aldrin -0.016 


