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APPENDIX A –DEP DWM QA/QC

Introduction
Quality Assurance/Quality Control (QA/QC) activities were conducted as part of the DEP DWM Ten Mile River Basin Monitoring Survey in 1997.  This QA/QC review was conducted to ensure that the collection and analysis of the monitoring data was of high quality.  The 1997monitoring data subjected to this QA/QC review includes the following: discrete water samples, fish tissue samples and in-situ water quality measurements.  All discrete water sample and fish tissue monitoring data were reviewed independently by the Wall Experiment Station’s (WES) Quality Assurance Program and the Division of Watershed Management’s  (DWM) Quality Assurance Officer and Assessment Coordinator. All in-situ water quality measurements were reviewed independently by DWM’s Hydrolab® Instrument Coordinator and Database Manager.  Data that fell outside established QA/QC acceptance criteria were investigated and may have been subject to censoring. This Quality Assurance/Quality Control appendix is divided into three sections: A.1 field and laboratory data objectives; A.2 QA/QC data; A.3 analytical methods.

A.1 Field and Laboratory QA/QC Objectives

Data collected by DWM in the 1997 Ten Mile River Basin survey was subject to field and laboratory data quality objectives.  Section A.1.1 outlines the field collection objectives and laboratory quality control for discrete water samples.  Section A.1.2 includes fish tissue laboratory quality control methods and Section A.1.3 includes Hydrolab QA/QC procedures.

A.1.1
Discrete Water Sample Data


FIELD

The collection of discrete water sample analytes followed DWM Standard Operating Procedures (1,2).  Four field collection quality control criteria were applied to the Ten Mile River Basin 1997 discrete water sample data:

1.0
Sampling/Analysis Holding Time: Each analyte has a standard holding time that has been established to ensure sample/analysis integrity.  Refer to DWM Standard Operating Procedure Table 1.0 CN# 1.0 (2) for a complete listing.  If the standard holding time was exceeded, this objective is violated.

2.0
Quality Control Sample Frequency: At a minimum, one field blank and one replicate must be collected for every ten samples by any given sampling crew on any given date. If less than one quality control sample per 10 field samples was collected, this objective is violated.

3.0 Field Blank: Field blanks were prepared at the DWM Worcester Office.  Reagent grade water was transported into the field where it was transferred into a sample container and fixed using the same method as its corresponding field sample.   All blanks were submitted to WES laboratory “blind”.  If the field blanks were significantly different (>2 standard deviations (9)) from the detection limit, this data quality objective is violated. 

4.0
Field Replicate: Two independent samples were collected from the same location and as close as possible to the same time in the field.  Both samples were submitted to WES laboratory “blind”.  In order for this data quality objective to be met, the results must be:

<20% Relative Percent Difference (RPD) for method detection limits >1mg/L 

<30% RPD for method detection limits <1mg/L

A detailed QA/QC summary of the four data quality objectives and additional DWM quality assurance observations for the 1997 Ten Mile River Basin data can be found in the 1997 Watershed QA/QC Assessment Report (8). 

LABORATORY

Discrete water sample analysis followed EPA-approved laboratory QA/QC methodologies in accordance with WES Standard Operating Procedures (3).  The quality of data generated at WES was determined by analyzing the results of a variety of quality control procedures including but not limited to:

Low Calibration Standards – Checks the stability of the instrument’s calibration curve. Analyzes the accuracy of an instrument’s calibration within a 5% range. 

Reference Standards  – Generally, a second source standard (a standard different from the calibration stock standard) that analyzes the accuracy of an instrument’s calibration within a 5% range.

Laboratory Reagent Blank/Method Blank (LRB) – Reagent grade water (de-ionized) extracted with every sample set to ensure that the system is free of target analytes (< MDL).

Duplicate Sample – Measures the precision (% Relative Percent Difference) of the extraction and analytical process.  The acceptable laboratory %RPD range is typically ( 25%.

Spike Sample (Laboratory Fortified Blank - LFB, Laboratory Fortified Matrix - LFM)– Measures the accuracy (% Recovery) of an analytical method.  The acceptable laboratory % recovery range is typically between 80 – 120% for LFB samples and 70 –130% for LFM discrete water samples.

The WES Laboratory is solely responsible for the administration of its Quality Assurance Program and Standard Operating Procedures.  The frequency of the laboratory’s quality control procedure was at times inconsistent with their  Quality Assurance Plan (3).   In these circumstances additional quality assurance procedures were used.  Refer to WES’s Quality Assurance Plan (3) for specific laboratory analytical QA/QC criteria.  WES laboratory releases discrete water sample data when their established QA/QC criteria are met or the data are labeled as outside of these criteria.  


A.1.2
Fish Tissue Data

Fish were collected and processed according to DWM’s Quality Assurance Project Plan (4). Tissue preparation and analysis strictly adhered to EPA-approved laboratory QA/QC methodologies in accordance with WES Standard Operating Procedures (6,7).  The quality of tissue data generated at WES was determined by incorporating a variety of quality control samples:

Laboratory Reagent Blank/Method Blank (LRB) – Clean clam tissue matrix extracted with every sample set to ensure that the system is free of target analytes (< MDL).

Laboratory Fortified Blank (LFB) – Clean clam tissue matrix spiked with a low concentration of target compounds.  LFB results are used to establish accuracy of system’s performance.  The acceptable laboratory % recovery range is typically 80 – 120%.

Laboratory Fortified Matrix (LFM) – Tissue matrix spiked with a low concentration of a target compound.  LFM results are used to establish accuracy of the extraction and analytical process.  The acceptable laboratory % recovery range is typically between 70 – 130% for metal analysis and 60 –140% for PCB/organochlorine pesticide analysis.

Quality Control Standard (QCS) – A pre-spiked secondary tissue sample.  QCS results are used to establish accuracy in the extraction and test methods.  The acceptable laboratory  % recovery range is typically between 80–120%.

The WES Laboratory is solely responsible for the administration of its Quality Assurance Program and Standard Operating Procedures.  The frequency of the laboratory’s quality control procedure was at times inconsistent with their Quality Assurance Plan (3).   In these circumstances additional quality assurance procedures were used.  Refer to WES’s Quality Assurance Plan (3) for specific laboratory analytical QA/QC criteria.  WES laboratory releases tissue data when their established QA/QC criteria are met or the data are labeled as outside of these criteria.


A.1.3
In-situ Water Quality Analysis


Trained DWM staff members conducted in-situ measurements using a Hydrolab® Multiprobe Series 3 analyzer.  The Hydrolab® Multiprobe Series 3 analyzer measures dissolved oxygen, temperature, pH, conductivity, depth and turbidity and calculates total dissolved solids and % saturation of oxygen.  To ensure the quality of the in-situ data, the following QA/QC steps were taken:

1.0
Pre-Calibration: After each analytical probe on the Hydrolab® analyzer was calibrated, a pre-calibration check was conducted.  A low ionic standard was first analyzed to check the accuracy of the instrument.  Then an instrument check consisting of de-ionized water was analyzed to check the instrument for contamination.  The instrument check criteria is based on de-ionized water that that had been stored and vented to the air for at least three days.  If the pre-calibration check achieved the criteria in Table A.1-1 HL-1 then the instrument was ready for field analysis but if the pre-calibration check failed to achieve the low ionic standard criteria than the instrument was re-calibrated and a second low ionic and instrument check was analyzed.  If the instrument failed to meet the established low ionic standard criteria a second time the Hydrolab® instrument could not be used to collect data and maintenance was scheduled. Refer to the DWM Hydrolab® Standard Operating Procedure (5).

2.0 Post Survey Check: Once the Hydrolab® was returned from field sampling, a post survey check was performed to ensure that no malfunction or damage had occurred to any of the Hydrolab® probes.  The low ionic standard and the instrument check were re-analyzed.  If the post survey check achieved the established criteria in Table A.1-1 HL-1, the data was deemed acceptable and was ready for the data reduction QA/QC step.  If, however, the post calibration failed to meet the criteria, the Hydrolab® Coordinator investigated the cause and recommended censoring of affected data to the Database Manager.

3.0
Data Reduction: The Hydrolab® Coordinator and Database Manager reviewed the Hydrolab® data for instability, instrument malfunction, operator technique and aberrant trends.  If any of these conditions were detected, the data was investigated and may have been recommended for censoring.  The Database Manager electronically tagged all data recommended for censoring in the database.

 Table A.1-1.  Hydrolab( Multiprobe Series 3 analyzer pre and post calibration specifications.

Hydrolab® Analyte
Low-Ionic Standard
Instrument Check *

Dissolved Oxygen
Saturation Chart  (dependant on temperature & barometric pressure )

pH
6.90 ±1%
5.6 ±0.2 units

Specific Conductance
74 ±1%
1.0 ±1%

Turbidity
0.0 ±5%
0.0 ±5%

Temperature
Ambient ±0.15°C**
Ambient ±0.15°C**

Depth
Field Calibrated ±0.45m
Field Calibrated ±0.45m

Salinity
Not Applicable
0.0 ±0.2ppt

Redox
Not Applicable
0.0±20mV  


* Based on Division of Watershed Management’s filtered de-ionized water


** Compared to the DWM laboratory’s wall thermometer
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A.2 QA/QC Data 

Field blank and replicate sampling results for the discrete bacteriological water quality sampling are provided in Tables A.2-1 and A.2-2.  Tables A.2-3 and A.2-4 contain laboratory QA/QC data for organics in tissue analyses and metals in tissue analyses, respectively.  

Table A.2-1.  1997 DEP DWM Ten Mile River Basin instream bacteriological QA/QC field blank data.  (Units expressed in colonies/100ml.)


Time
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS


(24hr)

Field Blank Sample

52-0010
BLANK
07/01/97
6:32
<20
<20
<20
<100

52-0021
BLANK
07/01/97
6:55
<20
<20
<20
<100

52-0049
BLANK
08/05/97
**
**  
--  
--  
--  

52-0060
BLANK
08/05/97
**
**  
--  
--  
--  

52-0091
BLANK
09/03/97
**
<20
<20
--  
--  

52-0102
BLANK
09/03/97
**
<20
<20
--  
--  
Table A.2-2. 1997 DEP DWM Ten Mile River Basin instream bacteriological QA/QC field replicate data.  (Units expressed in colonies/100ml,.data log10 transformed).


Time
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS

(24hr)

TEN MILE RIVER,  Station: TM06

52-0004
52-0005
07/01/97
5:07
2.204
2.000
2.447
6.079

52-0005
52-0004
07/01/97
5:07
2.255
1.778
2.342
5.079

Relative Percent Difference (RPD):
2.3%
11.7%
4.4%
17.9%

52-0043
52-0044
08/05/97
5:13
**  
--  
--  
--  

52-0044
52-0043
08/05/97
5:13
**  
--  
--  
--  

Relative Percent Difference (RPD):

52-0085
52-0086
09/03/97
5:10
1.778
1.903
--  
--  

52-0086
52-0085
09/03/97
5:10
1.778
1.778
--  
--  

Relative Percent Difference (RPD):
0.0%
6.8%
TEN MILE RIVER,  Station: TM13

52-0013
52-0014
07/01/97
4:53
2.380
2.079
2.380
6.176

52-0014
52-0013
07/01/97
4:53
2.380
2.000
1.903
6.000

Relative Percent Difference (RPD):
0.0%
3.9%
22.3%
2.9%

52-0052
52-0053
08/05/97
4:40
**  
--  
--  
--  

52-0053
52-0052
08/05/97
4:40
**  
--  
--  
--  

Relative Percent Difference (RPD):

52-0094
52-0095
09/03/97
5:07
2.380
2.079
--  
--  

52-0095
52-0094
09/03/97
5:07
2.380
2.000
--  
--  

Relative Percent Difference (RPD):

    0.0%

  3.9%

* = interference           ** = missing/censored data          -- = no data 
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ACCURACY

Blank #1

(5/26 - 9/29/98)

% Lipid

0.51

PCB A1242

ND

0.06

PCB A1254

ND

0.17

PCB A1260

ND

0.16

Chlordane

ND

0.11

Toxaphene

ND

0.11

a-BHC

ND

0.0062

b-BHC

ND

0.0019

Lindane

ND

0.0059

d-BHC

ND

0.020

Hexachlorocyclopentadiene

ND

0.0077

Trifluralin

ND

0.0062

Hexachlorobenzene

ND

0.0091

Heptachlor

ND

0.012

Heptachlor Epoxide

ND

0.030

Methoxychlor

ND

1.07

DDD

ND

0.0052

DDE

ND

0.015

DDT

ND

0.0083

Aldrin

ND

0.0075

ND - not detected or the analytical result is at or below the established minimum detection limit (MDL)

Table A.2-3.  1997 Ten Mile River Basin Survey laboratory blank QA/QC data for organics in fish tissue 

analyses.  The reporting units are 

m

g/g wet weight.

REMARKS:  The samples were extracted and analyzed according to the modified AOAC 983.21 

procedure for the analysis of PCBs and Organochlorine Pesticides.

MINIMUM

DETECTION LIMIT

Not Applicable
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Duplicate

RPD

LFM

Spike Amount

Recovery

(%)

LFB

QCS

97-3232

As

<MDL

<MDL

NA

17.9

19.68

91

88

76

0.040

EPA 200.9

97-3232

Pb

<MDL

<MDL

NA

18.9

19.68

96

98

100

0.140

EPA 200.7

97-3232

Se

0.147

0.125

16.2%

19.1

19.68

97

94

84

0.040

EPA 200.9

97-3232

Cd

<MDL

<MDL

NA

18.7

19.68

95

91

100

0.020

EPA 200.7

97-3234

Hg

0.150

0.140

6.9%

1.12

1.25

90

97

88

0.020

EPA 245.6

LFB - Laboratory Fortified Blank

NA - Not Applicable

*see Appendix A section A.1.2. for further details

LFM - Laboratory Fortified Matrix

QCS - Quality Control Sample

MDL - Minimum Detection Limit

RPD - Relative Percent Difference

Table A.2-4.  1997 Ten Mile River Basin Survey laboratory QA/QC data for metals in tissue analyses.  (Data expressed in 

mg/kg wet weight unless otherwise noted.)

Accuracy*

(% Recovery)

MDL

Analytical

Method

Sample ID

Analyte

Precision

Accuracy


A.3
Analytical Methods
Discrete Water Sample Analytes


EPA Method*
SM Methods**
Other Methods 
Fecal Coliform






SM 9222D

E. Coli, MTEC






SM 9213D

Enterococcus






SM 9230C

Aeromonas Hydrophilia





SM 9260L

Fish Tissue Analytes

PCB Arochlor 1242







AOAC 983.21***

PCB Arochlor
1254








“

PCB Arochlor
1260








“

Chlordane









“

Toxaphene









“

a-BHC










“

b-BHC










“

Lindane










“

d-BHC










“

Hexachlorocyclopentadiene








“

Trifluralin









“

Hexachlorobenzene









“

Heptachlor









“

Heptachlor Epoxide








“

Methoxychlor









“

DDD










“

DDE










“

DDT










“

Aldrin










“

Arsenic
 (STGFAA)



EPA 200.9
SM 3113

Lead (ICP)




EPA 200.7
SM 3120B

Selenium (STGFAA)



EPA 200.9
SM 3113

Cadmium (ICP)




EPA 200.7
SM 3120B

Mercury (cold vapor)



EPA 245.1
SM 3112B

* =  “Methods for Chemical Analysis of Water and Wastes”, Environmental Protection Agency, Environmental Monitoring Systems Laboratory – Cincinnati (EMSL-CI), EPA-600/4-79-020, Revised March 1983 and 1979 where applicable.

** = Standard Methods, Examination of Water and Wastewater, 20th edition

***= PCBs and Organochlorine Pesticides in Biological Tissue, AOAC Official Methods of Analysis, 1990
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MATERIALS AND METHODS

The DWM sampling began in July 1997 and continued through October 1997.  The DWM sampling matrix is summarized in Table B1.  Sampling components at river stations included: in situ Hydrolab( measurements, fecal coliform bacteria sampling, biological community (benthic macroinvertebrate, fish and periphyton) sampling, and toxics in fish flesh.  Synoptic surveys of lakes were conducted during August 1997 to coincide with the maximum extent of macrophyte growth. Each sampling component is described in the sections that follow.

Table B1.  1997 Ten Mile River Basin Surveys DEP-DWM sampling matrix.

STATION
1997

July
1997

August
1997

September
1997 

October

TM01
H, B
H, B
H, B, M


TM02


M, F


TM04
H, B
H, B
H, B, M


TM05



F

F0044 (Falls Pond)


F2


TM06
H, B
H, B
H, B, M, F


TM06A


M, F


TM07
H, B 
H, B
H, B


TM08A
H, B
H, B 
H, B


TM11
H, B
H, B
H, B, M


TM12
H ,B          
H, B
H, B
F

TM13
H, B
H, B
H, B


TM14
H, B
H, B
H, B, M


SM00
H, B
H, B
H, B, M, F


SM01
H. B
H, B
H, B


SM02



F

BG01
H, B
H, B
H, B


BG02
H, B
H, B
H, B


SW01
H, B
H, B
H, B


SW01M


M


FM01
H, B
H, B
H, B, QM


CB01
H, B
H
H, B


SB01

H, B



B= Bacteria (fecal coliform, E. coli); H= Hydrolab( multiprobe meter (pH, temperature, dissolved oxygen, conductivity, total dissolved solids); M= Macroinvertebrate kick sampling and habitat analysis (RBP III) and periphyton sampling; QM= Qualitative macroinvertebrate sampling, F = Fish population sampling via electrofishing, F2 = Toxics in fish tissue (Cd, Pb, Hg, As, Se, % lipids, organochlorine pesticides).

Survey Conditions

Conditions prior to each synoptic survey were characterized by analyzing precipitation and streamflow data.  One weather station precipitation gage was used to determine precipitation and weather conditions for five days prior to and on the sampling dates: West Street, Attleboro Station #801: data for this station was provided by the DEM Office of Water Resources (MA DEM 1998).  Discharge (hereinafter referred to as streamflow) and duration data was obtained from the only continuous USGS stream gage in the basin (Figure B1), Ten Mile River at Pawtucket Avenue at East Providence, RI (01109403).  The data from this gage was used to calculate streamflow characteristics for the period of record.  These statistical analyses can be found in Water Resources Data Massachusetts and Rhode Island, Water Year 1997 (Socolow et al. 1998), and the Gazetteer of Hydrologic Characteristics of Streams in Massachusetts—Taunton and Ten Mile River Basins and Coastal River Basins of Mount Hope Bay, Narragansett Bay, and Rhode Island Sound (Wandle and Keezer 1984).  The period of record for the Ten Mile River gage is from October 1986 to present.  The provisional 7-day, 10-year (7Q10) low flow was provided by USGS (1998).
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Figure B1.  Location of DEP DWM 1997 water quality monitoring stations and the USGS gaging station in the Ten Mile River Basin.
Stream Water Quality Monitoring

Water quality sampling was conducted at the stations identified in Figure B1.  Synoptic water quality sampling at these locations included the following: in-situ measurements using a Scout 3 Hydrolab( multiparameter meter (water temperature, dissolved oxygen, conductivity, total dissolved solids, pH and in some cases turbidity) and bacteria sampling (fecal coliform, E. coli, Enterococcus and Aeromonas).  Bacteria samples were collected from the Ten Mile, Sevenmile and Bungay rivers, and Coles, Scotts and Fourmile brooks to assess bacterial contamination during low flow conditions. 

Procedures used for water sampling and sampling handling are described in the Basin Program Standard Operating Procedures (MA DEP 1989).  The Wall Experiment Station (WES), the Department’s analytical laboratory, supplied all sample bottles and field preservatives, which were prepared according to the WES Laboratory Quality Assurance Plan and Standard Operating Procedures (MA DEP 1994).  Samples were preserved in the field as necessary, transported on ice to WES, and analyzed according to the WES SOP.  The quality control protocol that was followed for field and equipment blank samples is described in Appendix A of this report (Ten Mile River Basin 1997 Water Quality Assessment Report).  Both quality control samples (field blanks, trip blanks, and split samples) and raw water quality samples were transported on ice to WES on each sampling date; they were analyzed subsequently according to the WES SOP (MA DEP 1994).
Benthic Macroinvertebrates and Habitat Assessments

Macroinvertebrate biomonitoring was conducted by DEP DWM biologists based on EPA’s Rapid Bioassessment Protocol III (RBP III) (Plafkin et al. 1989). The macroinvertebrate collection procedure utilizes kick sampling, a method of sampling benthic organisms by kicking or disturbing bottom sediments and catching the dislodged organisms downstream with an aquatic net.  An integral component of the RBP III method is the assessment of available habitat quality.  Physical characteristics of the stream substrate, channel morphology, and the structural stability of the stream banks are all evaluated.  RBP III sampling was conducted at a total of 9 stations in the Ten Mile River Basin (Figure B2). Seven stations were located along the mainstem Ten Mile River while one station each was located on the Sevenmile River and Speedway Brook.  Additionally, one station on Fourmile Brook was sampled qualitatively (similar to the RBP I sampling methodology outlined in Plafkin et al. 1989).  Most stations had been sampled previously by DEP: 1984 (Johnson et al. 1986) and/or 1990 (provided as Appendix C of this report).  

Methods used to evaluate the benthic macroinvertebrate data followed those outlined in Plafkin et al. (1989).  Habitat assessment methods followed those described in the MA DEP Preliminary Biological Monitoring and Assessment Protocols for Wadeable Rivers and Streams Method 004 Revision #1 (TetraTech, Inc. 1995). 

Periphyton

Periphyton samples were also collected in the vicinity of the macroinvertebrate biomonitoring locations by the DEP DWM biologists during the summer of 1997.  Periphyton samples were collected at a total of ten stations, seven along the mainstem Ten Mile River and one each on the Sevenmile River, Speedway Brook, and Fourmile Brook (Figure B2).  The samples were collected in order to learn more about the biota in the Ten Mile River Basin, to document problem areas, to offer a means of comparing biological communities, to examine community changes and to provide a record of taxa found in Massachusetts.

Periphyton samples were collected by scraping natural substrates (cobble and/or boulders) within the riffle zone and the adjacent run or pool in the vicinity of the macroinvertebrate sampling stations. The algal material was washed into a labeled vial containing site water. Samples were kept on ice and brought back to the laboratory for examination. 

Each vial was shaken to get a uniform sample before subsampling.  If filamentous algae comprised most of the sample they were removed first, identified separately and then the remainder of the sample was examined.  Samples were examined using an Olympus( microscope with Nomarski optics and identified to genus when possible. Estimation of relative abundance was made according to a method described in Bahls (1993), which assigns categories from rare to very abundant for the algae based on the numbers of cells per field. 

With the exception of the designations C and VC being combined and referred to as C, the scheme developed by Bahls for determining abundance is as follows:

R    (rare)

fewer than one cell per field of view at 200x, on the average;

C    (common)

at least one, but fewer than five cells per field of view;

VC  (very common)
between 5 and 25 cells per field;

A    (abundant)

more than 25 cells per field, but countable;

VA  (very abundant)
number of cells per field too numerous to count.

Fish Population

DEP DWM biologists conducted fish population surveys in the Ten Mile River Basin during September and October 1997.  Five stations were located along the mainstem Ten Mile River and one station was located on the Sevenmile River.  Surveys were conducted using techniques similar to Rapid Bioassessment Protocols V (fish) as described by Plafkin (1989).  Surveys also included a habitat assessment component.

Fish populations were sampled by electroshocking using a Smith Root Model 12 battery powered backpack electrofisher. A reach of approximately 100m was sampled by passing a pole mounted anode ring, side to side through the stream channel and in and around likely fish holding cover.  All fish shocked were netted and held in buckets. Sampling proceeded from an obstruction or constriction, upstream to an endpoint at another obstruction or constriction such as a waterfall or shallow riffle.  Following completion of a sampling run, all fish were identified to species, counted, and released.  Methods used to 

evaluate the fish data collected during this survey were similar to those outlined in Protocol V (Plafkin et al. 1989). 

Fish Toxics

Uniform protocols, designed to assure accuracy and prevent cross-contamination of samples, were followed for collecting, processing and shipping fish collected for fish toxics monitoring from the north basin of Falls Pond.  Fish were collected from the north basin of Falls Pond, North Attleborough on 9 September 1997 using a Coffelt( electrofishing boat (Figure B2).  Fish were collected as the boat was maneuvered through the littoral habitat in the north basin of Falls Pond and were placed in a live well filled with site water.  Fish included in the sample were removed from the live well, placed in an ice-filled cooler and brought back to the laboratory for sample processing.  The remaining fish were released. 

Lengths and weights were measured and fish were visually inspected for tumors, lesions, or other indications of stress or disease.  Fish were then filleted on glass cutting boards, the skin was removed, and samples were prepared for freezing. All equipment used in the filleting process was rinsed in tap water to remove slime, scales, and blood, then re-rinsed twice in de-ionized water before and/or after each individual fish or composite. Fillets targeted for metals analyses were placed in VWR 32 ounce high-density polyethylene cups with covers. The opposite fillets were wrapped in aluminum foil for % lipids, PCB and organochlorine pesticide analysis. In the case of composite samples, three fillets from like-sized individuals of the same species were wrapped together in aluminum foil or stored in a single sample container. Samples were tagged and frozen for subsequent delivery to WES.

Methods used at WES for metals analysis include the cold vapor method using a VGA hydride generator for mercury and Varian 1475 flame atomic absorption for all remaining metals (MA DEP 1994).  
PCB/organochlorine pesticide analysis was performed on a gas chromatograph equipped with an electron capture detector. Additional information on analytical techniques used at WES is available from the laboratory.

Figure B2.  Location of DEP DWM 1997 benthic macroinvertebrate and fish contaminant monitoring stations in the Ten Mile River Basin.

Lakes/Ponds

Synoptic surveys of 22 lakes, ponds, reservoirs were conducted during July and September 1997.  Synoptic surveys consist 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.

At each observation site the general water quality was noted and all aquatic macrophyteand wetland plant species were recorded along with their general abundance and an estimate of the total percent areal coverage of all species.  Qualitative macrophyte observations were aided by conducting several hauls with a plant "rake," which was constructed by bolting two garden rakes back-to-back, the handles cut to about half length, and then attached to about a 50' length of rope.  Each time the rake was thrown to its maximum extension and then retrieved along the lake bottom.  The rake was thrown into the water several times in different directions from the observation site to provide more thorough coverage.

Where possible (e.g., dam or dock), transparency was measured using a standard 20-centimeter diameter Secchi disc attached to a rope with metric calibrations. When Secchi disc measurements were not feasible, transparency was estimated as being above or below 1.2 meters (based on the 4 foot Secchi disc bathing beach standard).

All observations were recorded on standardized field sheets.  Assessments of trophic status and use impairment were made on site.  Later, the assessments and supporting information will be entered into the US EPA Water Body System database.  Data on the presence of non-native plants were entered into a separate database intended for linking to the Massachusetts Geographic Information System (MassGIS).

RESULTS

Survey Conditions 

To fulfill the assessment guidance, information on precipitation (MA DEM 1998) and stream discharge (Socolow et al. 1998) were analyzed to determine hydrologic conditions during the water quality sampling events.  This review was conducted to determine the streamflow condition in relation to the provisional 7Q10 low flow of 13 cfs at the Ten Mile River USGS gage at East Providence (01109403) (USGS 1998).  Additionally, this review was used to determine whether the fecal coliform bacteria data were representative of “wet” or “dry weather” sampling conditions.  Survey conditions are described below for each DWM sampling event reviewed for the assessment. 
1 July 1997—Just under a tenth of an inch of precipitation was recorded five days prior to the sampling event (MA DEM 1998).  The daily mean stream discharge of the Ten Mile River USGS gage at East Providence (01109403) (Socolow et al. 1998) steadily declined over the five-day antecedent period prior to the survey (from 42 to 26 cfs).  Streamflow of the Ten Mile River was approximately two times higher than the estimated 7Q10 flow of 13 cfs.  Data from this sampling event will be interpreted as being representative of dry weather conditions.  

5 August 1997—A tenth of inch of precipitation was recorded five days prior to the survey (MA DEM 1998).  Although there was no measurable rainfall during the four days prior to the survey, the daily mean discharge of the Ten Mile River USGS gage at East Providence (01109403) (Socolow et al. 1998) increased from 16 cfs on 3 August to 21 cfs on 5 August.  The reason for this increase is unknown. Streamflow of the Ten Mile River was 1.6 times higher than the estimated 7Q10 flow of 13 cfs. Data from this survey will be interpreted as dry weather conditions.

3 September 1997—Just over a half inch (0.52) of precipitation was measured three days prior to the survey, while 0.15 inches of rain were measured the following day (MA DEM 1998).  Discharge in theTen Mile River responded to the storm event, increasing from baseflow conditions (approximately 22-24 cfs prior to precipitation) to 53 cfs, followed by a decrease in discharge to 34 cfs on the day of sampling (Socolow et al. 1998).  Streamflow of the Ten Mile River was approximately 2.6 times higher than the estimated 7Q10 flow of 13 cfs.  Data from this survey will be interpreted as representative of wet weather conditions.

Stream Water Quality Monitoring

All DEP water quality data is managed and maintained in an Access Database (Dallaire, 2000).  The Hydrolab in-situ results are provided in Table B2.  Bacterial data are provided in Table B3.

Table B2.  1997 DEP DWM Ten Mile River Basin in-situ Hydrolab data.


Time
Measurement 
Temp
pH 
Cond 
TDS 
DO 
SAT 
Turb 

(24hr)
Depth (m)
(°C)
(SU)
(uS/cm)
(g/l)
(mg/l)
(%)
(NTU)

TEN MILE RIVER

Station: TM01,  Mile Point: 22.1

Description: downstream at Fuller Street, Plainville.

52-0001
07/01/97
04:21
<0.3  
22.1  
6.6  
265
0.2
6.5 
74
--

52-0022
07/01/97
14:21
<0.3  
24.1  
6.8  
259
0.2
7.7 
90
6

52-0040
08/05/97
04:19
<0.3  
21.4  
6.8  
209
0.1
5.9 
66
--

52-0061
08/05/97
14:25
<0.3  
20.8  
6.9  
208
0.1
6.7 
74
2

52-0082
09/03/97
04:26
<0.3  
21.0  
6.7  
196
0.1
5.0 
54
--

52-0103
09/03/97
14:29
<0.3  
20.8  
6.7  
205
0.1
5.5 
61
4
TEN MILE RIVER

Station: TM04,  Mile Point: 18.5

Description: upstream at Route 1 (west of inlet to Falls Pond), North Attleborough.

52-0003
07/01/97
04:46
<0.3  
22.1  
6.9  
262
0.2
5.8 
65
--

52-0024
07/01/97
14:40
<0.3  
25.2  
7.1  
256
0.2
7.0 
83
**

52-0042
08/05/97
04:56
<0.3  
19.7  
**  
108
0.07
6.2 
67
--

52-0063
08/05/97
14:47
<0.3  
21.2  
7.0  
148
0.10
8.8 
98
6

52-0084
09/03/97
04:50
<0.3  
22.4  
7.3  
242
0.2
7.7 
86
--

52-0105
09/03/97
15:00
<0.3  
21.4  
7.5  
254
0.2
8.6 
95
**
TEN MILE RIVER

Station: TM06,  Mile Point: 16.5

Description: immediately upstream of Cedar Road, North Attleborough.

52-0004
07/01/97
05:07
<0.3  
21.5  
6.7  
239
0.2
5.8 
64
--

52-0025
07/01/97
14:58
<0.3  
24.8  
6.8  
239
0.2
6.3 
75
7

52-0043
08/05/97
05:13
<0.3  
18.1  
**  
236
0.2
6.9 
72
--

52-0064
08/05/97
15:15
<0.3  
19.3  
6.8  
241
0.2
7.8 
83
9

52-0085
09/03/97
05:10
<0.3  
21.7  
6.9  
234
0.1
5.8 
64
--

52-0106
09/03/97
15:20
<0.3  
21.1  
7.0  
234
0.1
6.9 
76
17
TEN MILE RIVER

Station: TM07,  Mile Point: 15.8

Description: 200 yards downstream of Route 95 (off Woodcock Lane), Attleboro.

52-0006
07/01/97
05:24
<0.3  
18.9  
6.4  
459
0.3
5.2 
55
--

52-0026
07/01/97
15:17
<0.3  
21.8  
6.8  
547
0.3
9.6 
107
6

52-0045
08/05/97
05:28
<0.3  
18.5  
**  
645
0.4
5.5 
58
--

52-0066
08/05/97
15:34
**  
**  
**  
**  
** 
** 
**
**

52-0087
09/03/97
05:27
0.6  
20.8  
6.8  
462
0.3
5.4 
59
--

52-0107
09/03/97
15:43
0.5  
20.7  
7.1  
535
0.3
8.8 
97
**
TEN MILE RIVER

Station: TM08A,  Mile Point: 13.6

Description: approximately 20 yards upstream of Olive Street, Attleboro.

52-0007
07/01/97
05:46
<0.3  
23.0  
6.6  
438
0.3
4.8 
55
--

52-0027
07/01/97
15:37
<0.3  
24.0  
6.7  
441
0.3
6.0 
70
29*

52-0046
08/05/97
05:43
<0.3  
20.9  
**  
**  
** 
5.3 
58
--

52-0067
08/05/97
15:54
**  
**  
**  
**  
** 
** 
**
**

52-0088
09/03/97
05:46
0.5  
22.3  
6.8  
407
0.3
5.3 
60
--

52-0108
09/03/97
16:45
0.3  
21.4  
6.8  
416
0.3
6.6 
74
7
* = outside calibrated range, ** = censored data,  -- = no data 

Table B2 (continued).  1997 DEP DWM Ten Mile River Basin in-situ Hydrolab data.


Time
Measurement 
Temp
pH 
Cond 
TDS 
DO 
SAT 
Turb 

(24hr)
Depth (m)
(°C)
(SU)
(uS/cm)
(g/l)
(mg/l)
(%)
(NTU)

TEN MILE RIVER

Station: TM11,  Mile Point: 11.5

Description: off the upstream side of the Tiffany Street bridge,  Attleboro.

52-0017
07/01/97
05:58
<0.3  
23.9  
7.0  
401
0.3
6.0 
70
9

52-0035
07/01/97
15:26
<0.3  
25.9  
7.0  
403
0.3
6.8 
82
--

52-0056
08/05/97
05:27
<0.3  
22.8  
7.0  
474
0.3
5.7 
65
3

52-0077
08/05/97
15:23
0.4  
23.4  
7.0  
483
0.3
7.3 
85
--

52-0098
09/03/97
06:11
<0.3  
22.4  
7.0  
424
0.3
6.1 
69
4

52-0116
09/03/97
15:26
0.4  
22.4  
7.2  
418
0.3
7.3 
83
--
TEN MILE RIVER

Station: TM12,  Mile Point: 6.6

Description: 200 yards downstream of Bridge Street (between Old Mill apartment - upstream of railroad  - southeast  of 

Read Street), Attleboro.


52-0016
07/01/97
05:37
<0.3  
24.1  
6.8  
359
0.2
6.9 
80
18

52-0034
07/01/97
15:14
<0.3  
24.7  
6.8  
369
0.2
7.0 
83
--

52-0055
08/05/97
05:14
<0.3  
21.7  
6.9  
412
0.3
6.9 
77
2

52-0076
08/05/97
15:10
0.3  
22.2  
6.8  
411
0.3
8.0 
91
--

52-0097
09/03/97
05:51
<0.3  
22.6  
7.0  
402
0.3
7.0 
79
6

52-0115
09/03/97
15:14
0.4  
22.8  
7.2  
408
0.3
7.5 
86
--
TEN MILE RIVER

Station: TM13,  Mile Point: 5.8

Description: off the downstream side of the Pond Street bridge, Seekonk.

52-0013
07/01/97
04:53
<0.3  
23.6  
6.7  
366
0.2
4.8 
55
12

52-0032
07/01/97
14:51
0.3  
27.4  
7.0  
371
0.2
8.5 
106
--

52-0052
08/05/97
04:45
<0.3  
21.8  
6.8  
423
0.3
5.5 
61
4

52-0073
08/05/97
14:45
0.4  
22.8  
6.8  
424
0.3
7.5 
86
--

52-0094
09/03/97
05:07
0.3  
21.7  
6.8  
399
0.3
5.0 
56
3

52-0113
09/03/97
14:52
0.6  
22.6  
7.0  
396
0.3
7.4 
84
--
TEN MILE RIVER

Station: TM14,  Mile Point: 4.3

Description: off the upstream side of the Central Avenue bridge, Pawtucket, Rhode Island.

52-0012
07/01/97
04:19
<0.3  
21.9  
6.8  
542
0.3
5.7 
63
4

52-0031
07/01/97
14:41
<0.3  
25.0  
7.1  
583
0.4
8.8 
105
--

52-0051
08/05/97
04:33
<0.3  
21.1  
6.9  
671
0.4
5.4 
60
3

52-0072
08/05/97
14:31
0.5  
21.1  
7.0  
756
0.5
9.2 
102
--

52-0093
09/03/97
04:51
<0.3  
21.1  
6.8  
538
0.3
5.6 
62
9

52-0112
09/03/97
14:41
0.4  
21.6  
7.1  
599
0.4
8.5 
95
--
COLES BROOK

Station: CB01,  Mile Point: 0.3

Description: upstream/east at Route 152, Seekonk.

52-0011
07/01/97
**  
**
**  
**  
**
**
**
**
**
     52-0030
07/01/97
**  
**
**  
**  
**
**
**
**
**

52-0050
08/05/97
--  
             --------------- Not enough flow to take sample--------------
--  
--  
--  


52-0071
08/05/97
--  
             --------------- Not enough flow to take sample--------------
--  
--  
--  

52-0092
09/03/97
04:32
<0.3  
21.9  
6.6  
94
0.06
5.4 
60
9

52-0111
09/03/97
14:27
0.4  
21.6  
6.7  
97
0.06
5.5 
62
--
SEVENMILE RIVER

Station: SM00,  Mile Point: 5.6

Description: off the downstream/south side of the Draper Avenue bridge, North Attleborough.

52-0019
07/01/97
07:01
<0.3  
18.2  
6.6  
537
0.3
5.8 
60
**

52-0037
07/01/97
15:53
<0.3  
22.0  
6.6  
529
0.3
6.7 
75
--

52-0058
08/05/97
05:53
<0.3  
17.6  
6.5  
235
0.2
5.7 
59
**

52-0079
08/05/97
15:46
<0.3  
19.0  
6.4  
418
0.3
6.2 
66
--

52-0100
09/03/97
06:56
<0.3  
22.1  
6.6  
106
0.07
7.3 
82
16

52-0118
09/03/97
15:49
0.3  
22.3  
6.8  
104
0.07
7.9 
89
--
* = outside calibrated range, ** = censored data,  -- = no data
Table B2 (continued).  1997 DEP DWM Ten Mile River Basin in-situ Hydrolab data. 


Time
Measurement 
Temp
pH 
Cond 
TDS 
DO 
SAT 
Turb 

(24hr)
Depth (m)
(°C)
(SU)
(uS/cm)
(g/l)
(mg/l)
(%)
(NTU)

SEVENMILE RIVER

Station: SM01,  Mile Point: 0.5

Description: upstream/northwest of County Street, Attleboro.

52-0015
07/01/97
05:16
<0.3  
18.0  
6.4  
321
0.2
6.3 
65
18

52-0033
07/01/97
15:03
0.3  
19.0  
6.4  
321
0.2
6.9 
73
--

52-0054
08/05/97
05:01
<0.3  
17.6  
6.4  
299
0.2
6.0 
62
7

52-0075
08/05/97
14:57
0.4  
17.9  
6.3  
269
0.2
6.5 
68
--

52-0096
09/03/97
05:28
<0.3  
18.4  
6.5  
332
0.2
6.6 
68
5

52-0114
09/03/97
15:03
0.3  
18.0  
6.5  
333
0.2
7.0 
72
--
FOURMILE BROOK

Station: FM01,  Mile Point: 0.4

Description: downstream/south at West Street, Attleboro.

52-0018
07/01/97
06:38
<0.3  
14.5  
6.7  
202
0.1
7.7 
74
10

52-0036
07/01/97
15:41
<0.3  
19.3  
7.0  
203
0.1
8.8 
94
--

52-0057
08/05/97
05:41
<0.3  
23.4  
7.0  
204
0.1
7.4 
85
3

52-0078
08/05/97
15:34
<0.3  
23.8  
6.9  
206
0.1
7.6 
89
--

52-0099
09/03/97
06:38
<0.3  
22.6  
7.0  
201
0.1
7.5 
85
9

52-0117
09/03/97
15:38
<0.3  
21.5  
6.7  
221
0.1
6.3 
70
--
SPEEDWAY BROOK

Station: SW01,  Mile Point: 0.01

Description: off the upstream/east side of the Route 152 bridge, Attleboro.

52-0020
07/01/97
06:17
<0.3  
18.3  
6.7  
395
0.3
4.6 
48
72*

52-0038
07/01/97
16:10
<0.3  
22.2  
6.8  
397
0.3
6.1 
69
--

52-0059
08/05/97
06:12
<0.3  
20.9  
6.6  
172
0.1
4.9 
54
8

52-0080
08/05/97
16:05
<0.3  
20.4  
6.5  
139
0.09
6.2 
68
--

52-0101
09/03/97
07:22
<0.3  
20.9  
7.0  
426
0.3
5.3 
58
**

52-0119
09/03/97
16:08
<0.3  
20.3  
7.1  
424
0.3
5.7 
62
--
BUNGAY RIVER

Station: BG01,  Mile Point: 4.7

Description: approximately 100 feet downstream/south of West Street (Bungay Road), North Attleborough (Two feet 

above fish hatchery outfall).


52-0008
07/01/97
06:10
<0.3  
19.3  
6.4  
**  
** 
4.5 
47
--

52-0028
07/01/97
16:01
<0.3  
21.4  
6.5  
**  
** 
7.3 
81
10

52-0047
08/05/97
06:06
<0.3  
18.0  
**  
225
0.1
4.6 
48
--

52-0068
08/05/97
16:14
<0.3  
21.6  
6.7  
227
0.1
8.5 
95
5

52-0089
09/03/97
06:09
<0.3  
18.3  
6.4  
233
0.1
4.7 
48
--

52-0109
09/03/97
16:18
<0.3  
19.9  
6.7  
233
0.1
8.3 
90
16
Pipe/Discharge to BUNGAY RIVER

Station: MA0005398,  Mile Point: 4.69

Description: outlet of North Attleborough National Fish Hatchery discharge pipe, North Attleborough (Two feet below Station 

BG01).


52-0126
09/03/97
06:19
<0.3  
12.8  
6.3  
288
0.2
8.7 
81
--

52-0127
09/03/97
16:26
**  
**  
**  
**  
** 
** 
**
**
BUNGAY RIVER

Station: BG02,  Mile Point: 1.2

Description: upstream/north at Holden Street, Attleboro.

52-0009
07/01/97
06:31
<0.3  
24.0  
6.5  
274
0.2
5.2 
60
--

52-0029
07/01/97
16:20
<0.3  
26.1  
7.0  
271
0.2
11.3 
137
11

52-0048
08/05/97
06:27
<0.3  
22.8  
**  
265
0.2
5.8 
66
--

52-0069
08/05/97
16:33
<0.3  
24.7  
6.9  
262
0.2
8.0 
94
6

52-0090
09/03/97
06:35
0.4  
22.1  
6.7  
270
0.2
6.7 
75
--

52-0110
09/03/97
16:01
<0.3  
22.3  
7.0  
273
0.2
9.2 
104
10
* = outside calibrated range, ** = censored data,  -- = no data
Table B2 (continued).  1997 DEP DWM Ten Mile River Basin in-situ Hydrolab data.


Time
Measurement 
Temp
pH 
Cond 
TDS 
DO 
SAT 
Turb 

(24hr)
Depth (m)
(°C)
(SU)
(uS/cm)
(g/l)
(mg/l)
(%)
(NTU)

   SCOTTS BROOK

Station: SB01,  Mile Point: 0.4

Description: off the upstream/west side of the Broadway bridge, North Attleborough.

52-0002
07/01/97
--  
             --------------- Not enough flow to take sample--------------
--  
--  
--  

52-0023
07/01/97
--  
             --------------- Not enough flow to take sample--------------
--  
--  
--  

52-0062
08/05/97
--  
             --------------- Not enough flow to take sample--------------
--  
--  
--  

52-0041
08/05/97
04:42
<0.3  
19.3  
**  
41
0.03
7.8 
83
--

52-0083
09/03/97
--  
             --------------- Not enough flow to take sample--------------
--  
--  
--  

52-0104
09/03/97
--  
             --------------- Not enough flow to take sample--------------
--  
--  
--  
* = outside calibrated range, ** = censored data,  -- = no data
Table B3.  1997 DEP DWM Ten Mile River Basin bacteria data.  Units in colonies/100 ml.


Time
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS

(24hr)

TEN MILE RIVER

Station: TM01,  Mile Point: 22.1

Description: downstream at Fuller Street, Plainville.

52-0001
07/01/97
4:21
40
20
40
1,100,000

52-0040
08/05/97
4:19
**  
--  
--  
--  

52-0082
09/03/97
4:26
<20
<20
--  
--  
TEN MILE RIVER

Station: TM04,  Mile Point: 18.5

Description: upstream at Route 1 (west of inlet to Falls Pond), North Attleborough.

52-0003
07/01/97
4:46
440
440
740
1,200,000

52-0042
08/05/97
4:56
**  
--  
--  
--  

52-0084
09/03/97
4:50
1,200
480
--  
--  
TEN MILE RIVER

Station: TM06,  Mile Point: 16.5

Description: immediately upstream of Cedar Road, North Attleborough.

52-0004
52-0005
07/01/97
5:07
160
100
280
1,200,000

52-0005
52-0004
07/01/97
5:07
180
60
220
120,000

52-0043
52-0044
08/05/97
5:13
**  
--  
--  
--  

52-0044
52-0043
08/05/97
5:13
**  
--  
--  
--  

52-0085
52-0086
09/03/97
5:10
60
80
--  
--  

52-0086
52-0085
09/03/97
5:10
60
60
--  
--  
TEN MILE RIVER

Station: TM07,  Mile Point: 15.8

Description: 200 yards downstream of Route 95 (off Woodcock Lane), Attleboro.

52-0006
07/01/97
5:24
100
40
140
1,700,000

52-0045
08/05/97
5:28
**  
--  
--  
--  

52-0087
09/03/97
5:27
360
220
--  
--  
* = interference           ** = missing/censored data          -- = no data 

Table B3 (continued).  1997 DEP DWM Ten Mile River Basin bacteria data.  Units in colonies/100 ml.


Time
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS

(24hr)

TEN MILE RIVER

Station: TM08A,  Mile Point: 13.6

Description: approximately 20 yards upstream of Olive Street, Attleboro.

52-0007
07/01/97
5:46
320
160
220
800,000

52-0046
08/05/97
5:43
**  
--  
--  
--  

52-0088
09/03/97
5:46
320
280
--  
--  
TEN MILE RIVER

Station: TM11,  Mile Point: 11.5

Description: off the upstream side of the Tiffany Street bridge,  Attleboro.

52-0017
07/01/97
5:58
80
40
80
1,700,000

52-0056
08/05/97
5:22
**  
--  
--  
--  

52-0098
09/03/97
6:11
20
20
--  
--  
TEN MILE RIVER

Station: TM12,  Mile Point: 6.6

Description: 200 yards downstream of Bridge Street (between Old Mill apartment - upstream of railroad  - southeast  of 

Read Street), Attleboro.


52-0016
07/01/97
5:37
120
100
100
1,500,000

52-0055
08/05/97
5:12
**  
--  
--  
--  

52-0097
09/03/97
5:49
160
120
--  
--  
TEN MILE RIVER

Station: TM13,  Mile Point: 5.8

Description: off the downstream side of the Pond Street bridge, Seekonk.

52-0013
52-0014
07/01/97
4:53
240
120
240
1,500,000

52-0014
52-0013
07/01/97
4:53
240
100
80
1,000,000

52-0052
52-0053
08/05/97
4:40
**  
--  
--  
--  

52-0053
52-0052
08/05/97
4:40
**  
--  
--  
--  

52-0094
52-0095
09/03/97
5:07
240
120
--  
--  

52-0095
52-0094
09/03/97
5:07
240
100
--  
--  
TEN MILE RIVER

Station: TM14,  Mile Point: 4.3

Description: off the upstream side of the Central Avenue bridge, Pawtucket, Rhode Island.

52-0012
07/01/97
4:19
360
200
160
1,200,000

52-0051
08/05/97
4:30
**  
--  
--  
--  

52-0093
09/03/97
4:51
400
240
--  
--  
COLES BROOK

Station: CB01,  Mile Point: 0.3

Description: upstream/east at Route 152, Seekonk.

52-0011
07/01/97
3:51
180
80
10,000
1,000,000

52-0050
08/05/97
             --------------- Not enough flow to take sample--------------
** 

52-0071
08/05/97
             --------------- Not enough flow to take sample--------------
** 

52-0092
09/03/97
4:32
1,000
1,000
--  
--  
* = interference           ** = missing/censored data          -- = no data 

Table B3 (continued).  1997 DEP DWM Ten Mile River Basin bacteria data.  Units in colonies/100 ml.


Time
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS

(24hr)

SEVENMILE RIVER

Station: SM00,  Mile Point: 5.6

Description: off the downstream/south side of the Draper Avenue bridge, North Attleborough.

52-0019
07/01/97
7:01
100
120
280
300,000

52-0058
08/05/97
5:50
**  
--  
--  
--  

52-0100
09/03/97
6:56
520
400
--  
--  

SEVENMILE RIVER

Station: SM01,  Mile Point: 0.5

Description: upstream/northwest of County Street, Attleboro.

52-0015
07/01/97
5:16
700
400
160
600,000

52-0054
08/05/97
5:00
**  
--  
--  
--  

52-0096
09/03/97
5:28
360
300
--  
--  
FOURMILE BROOK

Station: FM01,  Mile Point: 0.4

Description: downstream/south at West Street, Attleboro.

52-0018
07/01/97
6:38
40
20
180
700,000

52-0057
08/05/97
5:36
**  
--  
--  
--  

52-0099
09/03/97
6:38
40
80
--  
--  
SPEEDWAY BROOK

Station: SW01,  Mile Point: 0.01

Description: off the upstream/east side of the Route 152 bridge, Attleboro.

52-0020
07/01/97
6:17
520
280
460
1,300,000

52-0059
08/05/97
6:10
**  
--  
--  
--  

52-0101
09/03/97
7:22
720
420
--  
--  
BUNGAY RIVER

Station: BG01,  Mile Point: 4.7

Description: approximately 100 feet downstream/south of West Street (Bungay Road), North Attleborough (two feet 

above fish hatchery outfall).


52-0008
07/01/97
6:10
260
200
220
690,000

52-0047
08/05/97
6:06
**  
--  
--  
--  

52-0089
09/03/97
6:09
240
80
--  
--  
BUNGAY RIVER

Station: BG02,  Mile Point: 1.2

Description: upstream/north at Holden Street, Attleboro.

52-0009
07/01/97
6:31
60
40
20
750,000

52-0048
08/05/97
6:27
**  
--  
--  
--  

52-0090
09/03/97
6:35
100
40
--  
--  
SCOTTS BROOK

Station: SB01,  Mile Point: 0.4

Description: off the upstream/west side of the Broadway bridge, North Attleborough.

52-0002
07/01/97
             --------------- Not enough flow to take sample--------------
** 

52-0023
07/01/97
             --------------- Not enough flow to take sample--------------
** 

52-0062
08/05/97
             --------------- Not enough flow to take sample--------------
** 

52-0041
08/05/97
4:42
**  
--  
--  
--  

52-0083
09/03/97
             --------------- Not enough flow to take sample--------------
** 

52-0104
09/03/97
             --------------- Not enough flow to take sample--------------
** 
* = interference           ** = missing/censored data          -- = no data
Benthic Macroinvertebrates and Habitat Assessments

A list of the macroinvertebrate biomonitoring station locations for the 1997 Ten Mile River Basin survey is provided in Table B4.  Sampling locations are shown in Figure B2.  The taxonomic list of macroinvertebrates collected at each sampling station is provided in Table B5.  Included in this list are total organism counts, and the functional feeding group (FG) and tolerance value (TV) of each taxon.  

Table B4. List of macroinvertebrate biomonitoring station locations for the 1997 Ten Mile River Basin biomonitoring survey, including station number, station description, survey date, and sampling protocol used.

STATION
SITE DESCRIPTION


SAMPLING
DATE
SAMPLING
METHOD

TM01
Ten Mile River, downstream from Fuller St., Plainville, MA
9 Sept. 1997
RBPIII

TM02
Ten Mile River, downstream from West Bacon St., Plainville, MA
9 Sept. 1997
RBPIII

TM04
Ten Mile River, upstream from Route 1, N. Attleboro, MA
9 Sept. 1997
RBPIII

TM06
Ten Mile River, upstream from N. Attleborough WWTP, Attleboro
9 Sept. 1997
RBPIII

TM06a
Ten Mile River, downstream from N. Attleborough WWTP, Attleboro
9 Sept. 1997
RBPIII

TM11
Ten Mile River, downstream from Tiffany St., Attleboro, MA
10 Sept. 1997
RBPIII

TM14
Ten Mile River, downstream from Central Av., Seekonk, MA
17 Sept. 1997
RBPIII

SM00
Sevenmile River, upstream from Draper Av., N. Attleborough, MA
10 Sept. 1997
RBPIII

SW01M
Speedway (Thatcher) Brook, downstream from Dexter St., Attleboro, MA
17 Sept. 1997
RBPIII

FM01
Fourmile Brook, between Greenfield and  West St., Attleboro, MA
10 Sept. 1997
Qualitative



Table B5. Species-level taxa list and counts, functional feeding groups (FG), and tolerance values (TV) for macroinvertebrates collected from stream sites in the Ten Mile River Basin between 9 and 17 September 1997. Sampling stations were in: Sevenmile River (SM00); Speedway Brook (SW01M); Ten Mile River (TM01, TM02, TM04, TM06, TM06a, TM11, TM14); and Fourmile Brook (FM01).

TAXON 
FG1
TV2
SM00
SW01M
TM01
TM02
TM04
TM06
TM06A
TM11
TM14
FM013

Hydrobiidae
SC
8
5










Lymnaeidae
GC
6
1










Physidae
GC
8
1

2



1




Planorbidae
SC
6
3










Pisidiidae 
FC
6
23
2
4



10
22



Lumbricina
GC
8


1
2

1



x

Tubificidae (w/o capilliform chaetae)
GC
10
2
2


33

9




Tubificidae (with capilliform chaetae)
GC
10
1
2









Aulodrilus pluriseta 
GC
8
3










Naididae
GC
9









x

Nais behningi
GC
6








1


Nais communis
GC
8
1

13








Nais variabilis
GC
10
1










Lumbriculus sp.
GC
8
10

5
1

6
1




Erpobdellidae
PR
8






1




Caecidotea communis
GC
8
1





45


x

Gammarus sp.
GC
6
6


40
23




x

Hyalella azteca
GC
8
22

2




1



Hydracarina 
PR
6
1










Baetidae
GC
4








1


Baetis sp.
GC
6





6


2


Heptageniidae
SC
4








2


Stenonema sp.
SC
3





1





Eurylophella sp.
GC
2


1








Leptophlebiidae
GC
2








1


Boyeria sp.
PR
2









x

Calopterygidae
PR
5





1





Coenagrionidae
PR
9



1







Leuctridae
SH
1




1






Sialis sp.
PR
8









x

Corydalus sp.
PR
6







1



Nigronia sp.
PR
6



1

2



x

Trichoptera 
GC
5


1








Chimarra sp.
FC
3
1


10

11

16
18
x

1Functional Feeding Group (FG) lists the primary feeding habit of each species and follows the abbreviations: SH- Shredder; GC-Gathering Collector; FC-Filtering Collector; SC-Scraper; PR-Predator.

2Tolerance Value (TV) is an assigned value used in the calculation of the biotic index. Tolerance values range from 0 for organisms very intolerant of organic pollution to 10 for organisms very tolerant.

3Sampling at this station was qualitative only. An “x” indicates taxon presence.

Table B5 (continued). Species-level taxa list and counts, functional feeding groups (FG), and tolerance values (TV) for macroinvertebrates collected from stream sites in the Ten Mile River Basin between 9 and 17 September 1997. Sampling stations were in: Sevenmile River (SM00); Speedway Brook (SW01M); Ten Mile River (TM01, TM02, TM04, TM06, TM06a, TM11, TM14); and Fourmile Brook (FM01).

TAXON 
FG1
TV2
SM00
SW01M
TM01
TM02
TM04
TM06
TM06A
TM11
TM14
FM013

Lype sp.
SC
3
1










Hydropsychidae
FC
4
1
6
2
1
2
2
3

4


Cheumatopsyche sp.
FC
7
1
1
2
3
14
13
4
2
15
x

Hydropsyche betteni gr.
FC
8
1
55
9
10
1
18
3
24
33
x

Hydropsyche morosa gr.
FC
6








2


Limnephilidae
SH
4









x

Ceraclea sp.
GC
3







5
1


Oecetis sp.
PR
6

1









Triaenodes sp.
SH
6









x

Setodes sp.
GC
1
1










Oulimnius sp.
SC
2


5








Oulimnius latiusculus
SC
2


3








Promoresia sp.
SC
2
2










Stenelmis sp.
SC
5


5


11
10
23
14


Stenelmis crenata
SC
5








2


Antocha sp.
GC
5




2



1


Tipula sp.
SH
8






1




Simulium sp.
FC
4
1

4
15

11


2


Tanypodinae
PR
7







2



Conchapelopia sp.
PR
9

1



3

1
2


Krenopelopia sp.
PR
7


1








Larsia sp.
PR
7




1






Natarsia sp.
PR
10

1









Thienemannimyia gr.
PR
6

12
1








Thienemannimyia sp.
PR
6




1






Zavrelimyia sp.
PR
8
1










Diamesinae
GC
2






1




Diamesa sp.
GC
8


1

1






Corynoneura sp.
GC
6


1


1





Cricotopus sp.
SH
7

1


4






Cricotopus bicinctus
SH
7

3

1
1






Cricotopus tremulus
SH
7



1







Diplocladius sp.
GC
8


1
1







Metriocnemus sp.
GC
5
1










Parametriocnemus sp.
GC
4




1
5
1




Rheocricotopus sp.
GC
6

2









1Functional Feeding Group (FG) lists the primary feeding habit of each species and follows the abbreviations: SH- Shredder; GC-Gathering Collector; FC-Filtering Collector; SC-Scraper; PR-Predator.

2Tolerance Value (TV) is an assigned value used in the calculation of the biotic index. Tolerance values range from 0 for organisms very intolerant of organic pollution to 10 for organisms very tolerant.

3Sampling at this station was qualitative only. An “x” indicates taxon presence.

Table B5 (continued). Species-level taxa list and counts, functional feeding groups (FG), and tolerance values (TV) for macroinvertebrates collected from stream sites in the Ten Mile River Basin between 9 and 17 September 1997. Sampling stations were in: Sevenmile River (SM00); Speedway Brook (SW01M); Ten Mile River (TM01, TM02, TM04, TM06, TM06a, TM11, TM14); and Fourmile Brook (FM01).

TAXON 
FG1
TV2
SM00
SW01M
TM01
TM02
TM04
TM06
TM06A
TM11
TM14
FM013

Symposiocladius lignicola
SH
5
1










Tvetenia bavarica gr.
GC
5



2

2





Tvetenia vitracies gr.
GC
5








2


Chironomus sp.
GC
10

1









Microtendipes pedellus gr.
FC
6





6





Phaenopsectra sp.
SC
7
1



1






Polypedilum sp.
SH
6
1




1





Polypedilum convictum
SH
5


3


2

8



Polypedilum fallax gr.
SH
6

4









Polypedilum illinoense
SH
9
2





2




Polypedilum scalaenum
SH
9

1


1






Stictochironomus sp.
GC
7
1










Paratanytarsus sp.
FC
8




1






Rheotanytarsus distinctissimus gr.
FC
6


6








Rheotanytarsus exiguus gr.
FC
6


13
1
1

2




Tanytarsus sp.
FC
7
1
1



3

1



Tanytarsus/Micropsectra sp.
GC
4




1
1





Empididae
PR
6









x

Hemerodromia sp.
PR
6


13
3
1

1

2


TOTAL


98
96
99
93
91
107
95
106
105


1Functional Feeding Group (FG) lists the primary feeding habit of each species and follows the abbreviations: SH- Shredder; GC-Gathering Collector; FC-Filtering Collector; SC-Scraper; PR-Predator.

2Tolerance Value (TV) is an assigned value used in the calculation of the biotic index. Tolerance values range from 0 for organisms very intolerant of organic pollution to 10 for organisms very tolerant.

3Sampling at this station was qualitative only. An “x” indicates taxon presence.

Summary tables of the RBP III data analyses, including biological metric calculations, metric scores and impairment scores are included in Tables B6 through B8.  Habitat assessment scores for each station are also included in the data analysis summary tables.  Table B9 provides a more detailed summary of the habitat evaluations for each biomonitoring station.  Scores for individual habitat parameters are included as well as the total habitat assessment score. Results of these analyses are discussed within the segment summaries in the body of this report.

Table B6. Summary of RBP III data analysis for macroinvertebrate communities sampled at 9 stations in the Ten Mile River Basin between 9 and 17 September 1997. Seven biological metrics were calculated and scored (in italics) for taxa collected at each station. Scores were then totaled and compared to the regional reference station (SM00). The percent comparability to the reference station yields a final impairment score for each study site.

Station #
SM00
SW01M
TM01
TM02
TM04
TM06
TM06a
TM11
TM14

Stream
Sevenmile

River
Speedway Brook
Ten Mile River
Ten Mile River
Ten Mile River
Ten Mile River
Ten Mile River
Ten Mile River
Ten Mile River

Habitat Score
165
111
130
130
137
144
128
136
155

Taxa Richness
29
6
15
2
21
4
15
2
17
2
18
4
15
2
11
0
15
2

Biotic Index
6.99
6
7.40
6
6.14
6
5.70
6
7.62
6
5.86
6
7.35
6
5.66
6
5.90
6

EPT Index
5
6
3
0
3
0
3
0
3
0
5
6
2
0
4
4
8
6

EPT/Chironomidae
0.67
6
2.33
6
0.56
6
4.00
6
1.29
6
2.13
6
1.67
6
3.92
6
19.75
6

Scrapers/Filterers
0.41
6
0.00
0
0.33
6
0.00
0
0.05
0
0.19
4
0.45
6
0.35
6
0.24
6

% Dominant Taxon
23%
4
57%
0
13%
6
43%
0
36%
2
17%
6
47%
0
23%
4
31%
2

Community Similarity
100%
6
9%
0
17%
0
12%
0
12%
0
7%
0
10%
0
4%
0
5%
0

Total Metric Score
40
14
28
14
16
32
20
26
28

% Comparability To Reference Station

35%
70%
35%
40%
80%
50%
65%
70%

Biological Condition-Degree Impairment
REFERENCE STATION (regional)
MODERATE
SLIGHT
MODERATE
MODERATE
NON/SLIGHT
MODERATE
SLIGHT
SLIGHT

Table B7. Summary of RBP III data analysis for macroinvertebrate communities sampled at 9 stations in the Ten Mile River Basin between 9 and 17 September 1997. Seven biological metrics were calculated and scored (in italics) for taxa collected at each station. Scores were then totaled and compared to the regional reference station (TM01). The percent comparability to the reference station yields a final impairment score for each study site.

Station #
TM01
SM00
SW01M
TM02
TM04
TM06
TM06a
TM11
TM14

Stream
Ten Mile River
Sevenmile River
Speedway Brook
Ten Mile River
Ten Mile River
Ten Mile River
Ten Mile River
Ten Mile River
Ten Mile River

Habitat Score
130
165
111
130
137
144
128
136
155

Taxa Richness
21
6
29
6
15
4
15
4
17
6
18
6
15
4
11
2
15
4

Biotic Index
6.14
6
6.99
6
7.40
4
5.70
6
7.62
4
5.86
6
7.35
4
5.66
6
5.90
6

EPT Index
3
6
5
6
3
6
3
6
3
6
5
6
2
0
4
6
8
6

EPT/Chironomidae
0.56
6
0.67
6
2.33
6
4.00
6
1.29
6
2.13
6
1.67
6
3.92
6
19.75
6

Scrapers/Filterers
0.33
6
0.41
6
0.00
0
0.00
0
0.05
0
0.19
6
0.45
6
0.35
6
0.24
6

% Dominant Taxon
13%
6
23%
4
57%
0
43%
0
36%
2
17%
6
47%
0
23%
4
31%
2

Community Similarity
100%
6
17%
0
15%
0
23%
0
8%
0
31%
2
21%
0
24%
0
22%
0

Total Metric Score
42
34
20
22
24
38
20
30
30

% Comparability To Reference Station

81%
48%
52%
57%
90%
48%
71%
71%

Biological Condition -Degree Impairment
REFERENCE STATION

(regional)
NON/SLIGHT
MODERATE
SLIGHT
SLIGHT
NON
MODERATE
SLIGHT
SLIGHT

Table B8. Summary of RBP III data analysis for macroinvertebrate communities sampled at 2 stations in the Ten Mile River Basin on 9 September 1997. Seven biological metrics were calculated and scored (in italics) for taxa collected at each station. Scores for the downstream study station (TM06a) were then totaled and compared to the upstream reference station (TM06). The percent comparability to the reference station yields a final impairment score for the study site.

Station #
TM06
TM06a

Stream, description
Ten Mile River, upstream from North Attleborough WWTP
Ten Mile River, downstream from North Attleborough WWTP

Habitat Score
144
128

Taxa Richness
18
6
15
6

Biotic Index
5.86
6
7.35
4

EPT Index
5
6
2
0

EPT/Chironomidae
2.13
6
1.67
6

Scrapers/Filterers
0.19
6
0.45
6

% Dominant Taxon
17%
6
47%
0

Community Similarity
100%
6
22%
0

Total Metric Score

42

22

% Comparability To Reference Station

52%

Biological Condition -Degree Impairment
REFERENCE STATION (upstream)
SLIGHT/MODERATE

Table B9. Habitat assessment summary for the 10 macroinvertebrate stations sampled during the 1997 Ten Mile River Basin survey. For those primary parameters, scores ranging from 16-20 =optimal; 11-15 =suboptimal; 6-10 =marginal; 0-5 =poor. For those secondary parameters, scores ranging from 9-10 =optimal; 6-8 =suboptimal; 3-5 =marginal; 0-2 =poor. 

STATION
SM00
SW01M
TM01
TM02
TM04
TM06
TM06A
TM11
TM14
FM01

PRIMARY HABITAT PARAMETER (range is 0-20)

Instream Cover
18
2
5
10
7
14
4
12
14
1

Epifaunal Substrate
16
8
16
16
16
18
11
16
18
11

Embeddedness
12
13
18
12
16
11
11
11
8
7

Channel Alteration
15
11
16
15
12
15
17
15
14
12

Sediment Deposition
11
3
16
11
18
6
6
11
12
15

Velocity-Depth Combinations
15
11
3
12
5
17
13
11
14
5

Channel Flow Status
20
15
1
11
18
19
20
19
19
19

SECONDARY HABITAT PARAMETERS (range is 0-10) for each bank

(reported left bank, right bank – determine left or right side by facing downstream)

Bank Vegetative Protection
10

10
10

10
10

10
10

10
10

10
10

5
10

4
9

10
10

10
2

10

Bank Stability
10

10
9

7
10

10
10

10
10

10
9

8
10

6
7

10
8

10
5

10

Riparian Vegetative Zone Width
10

8
10

2
6

9
2

1
2

3
10

2
10

0
4

1
9

9
1

3

Total Score
165
111
130
130
137
144
122
136
155
101

Periphyton
The periphyton population and abundance data summarized in Table B11 afforded a qualitative assessment of in-stream water quality and habitats (MA DEP 1997a).  The information described is critical for the determination of dominance in-stream.  However, dominance alone does not provide all the information necessary to evaluate the impacts of algal growth on a stream.  Information on the habitat and on the algal coverage is also helpful. Current field collection methods do not include a quantitative assessment of algal cover.  Any indication of the extent of algal cover in a particular reach is based on an estimate made during the habitat assessment.  Areas with extensive algal growth are certainly identified in this manner, but areas in transition maybe overlooked.  This does limit the usefulness of the data; therefore, the analysis is limited to general comments regarding a particular site.  Comparative observations with other streams and habitats may also be described.

Fish Population

Results from the 1997 fish population survey are presented in Table B10 (MA DEP 1997b).  

Fish Toxics

Sampling in the north basin of Falls Pond resulted in the collection of largemouth bass Micropterus salmoides, white perch Morone americana, and black crappie Pomoxis nigromaculatus. Species, length, and weight data (MA DEP 1997c) is provided in Table B12.  Lead, arsenic and cadmium concentrations were below method detection limits (Table B12) (Pb=<0.140 mg/Kg, As=<0.040 mg/Kg, and Cd=<0.020 mg/Kg) in all samples analyzed.  Selenium and mercury were detected in all samples analyzed. Mercury ranged from 0.145 mg/Kg in a three fish composite of black crappie (Nfpf97-7-9) to 0.300 mg/Kg in a three fish composite of largemouth bass (Nfpf97-1-3). Selenium ranged from 0.147 mg/Kg in the composite of largemouth bass (Nfpf97-1-3) to 0.276 in a three fish composite of white perch (Nfpf97-4-6).  PCB Arochlor 1254 was detected at a concentration of 0.33 mg/Kg in the composite sample of white perch (Nfpf97-4-6).  Organochlorine pesticides were not detected.  This data was sent to MDPH for review.  MDPH did not issue a fish consumption advisory.

Table B10.  1997 Ten Mile River Basin fish population data.  Samples collected at four sites on the Ten Mile River and two sites on the Sevenmile River.

Station

Description
Collection Date
Species1




LMB
GS
YB
CP
WS
B
P
RFP
EBT
BT
CCS
D
observed but not collected

Ten Mile River  (TM02)

West Bacon Street, Plainville.  (just upstream of Wetherells Pond) 
9/97





3
14
8
6 (2)2
1


2 BT

approximately 5 large EBT

numerous P

Ten Mile River  (TM05)

upstream of Cedar Road, North Attleborough.  (an approximate 100 meter upstream extension of the reach above the North Attleborough WWTP, Attleboro)
10/97
(3)





(1)
1






Ten Mile River   (TM06) 

upstream of Cedar Road, North Attleborough.  (above the North Attleborough WWTP, Attleboro)
9/97
2











1 unidentified pickerel

1 unidentified sunfish

Ten Mile River   (TM06A) 

below North Attleborough WWTP, Attleboro.
9/97












no fish, some crayfish

Ten Mile River  (TM12) 

below Bridge Street, Attleboro.
10/97
10
1
20
1
4
1
12



7

2 unidentified pickerel

Sevenmile River (SM00) 

upstream of Draper Avenue, North Attleborough.
9/97
1 (2)




(12)

4






Sevenmile River  (SM02)

at Pitas Avenue,  Attleboro.
10/97




1

1
18


1

(TNTC3)
35

(TNTC)


1Species Code
Common Name
Scientific Name

2 number in parentheses indicate young-of-the-year 

B
bluegill
Lepomis macrochirus



BT
brown trout
Salmo trutta

3  TNTC -  too numerous to count

CCS
creek chubsucker
Erimyzon oblongus



CP
chain pickerel
Esox niger



D
darters
Etheostoma sp.



EBT
brook trout
Salvelinus fontinalis



GS
golden shiner
Notemigonus crysoleucas



LMB
largemouth bass
Micropterus salmoides



P
pumpkinseed
Lepomis gibbosus



RFP
redfin pickerel
Esox  americanus americanus



WS
white sucker
Catostomus commersoni



YB
yellow bullhead
Ameiurus natalis



Table B11.  Periphyton population and abundance data collected by DWM at biomonitoring stations in the Ten Mile River Basin between 7 and 17 September 1997.

Station
Date
Location
Habitat
Genus
Algal grouping
Abundance

Sevenmile River SM00
10-Sep-97
upstream from Draper Avenue, North Attleborough
riffle
Melosira
diatoms
very abundant





Nostoc
blue-green
rare





Lyngbya
blue-green
rare






sewage fungus
rare





Fragilaria
diatoms
rare





Synedra
diatoms
rare

Speedway (Thatcher) Brook SW01M
17-Sep-97
downstream from Dexter St., Attleboro
pool
Spirogyra
green
very abundant

Ten Mile River

TM01
09-Sep-97
downstream from Fuller Street, Plainville
riffle
Lyngbya
blue-green
very abundant





Phormidium
blue-green
abundant

Ten Mile River 

TM02
09-Sep-97
downstream from West Bacon St., Plainville
riffle
Lyngbya
blue-green
very abundant

Ten Mile River 

TM04
07-Sep-97
upstream from Rte. 1, North Attleborough
riffle
Spirogyra
green
very abundant





Mougeotia
green
rare

Ten Mile River

TM06 

09-Sep-97
upstream from North Attleborough WWTP
riffle
Spirogyra
green
very abundant

Ten Mile River 

TM06a
09-Sep-97
downstream from North  Attleboro WWTP 
cobble, riffle
Kyliniella
red
common





unidentified
diatoms
common

Ten Mile River

TM11

10-Sep-97
downstream from Tiffany Street, Attleboro
riffle, run
Vaucheria
chrysophyta
very abundant

Ten Mile River

TM14
17-Sep-97
downstream from Central Ave., Seekonk, MA/Pawtucket, RI
riffle
Spirogyra
green
very abundant





Melosira
diatoms
common





Coleochaete
green
rare

Fourmile Brook

FM01

10-Sep-97
between Greenfield and West Street, Attleboro
riffle, run
Lyngbya
blue-green
abundant

Table B12.  1997 Ten Mile River Basin Survey.  Fish toxics monitoring data for the north basin of Falls Pond, North Attleborough.  The reporting units are mg/kg unless otherwise noted.  All concentrations are in wet weight.
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#

Sample

ID

Collection

Date

Species

Code

1

Sample

Type

2

Length

(cm)

Weight

(gm)

Cd

Pb

Hg

As

Se

% Lipids

PCB

3

(ug/g)

Pesticides

3

(ug/g)

Falls Pond (north basin)

Station F0044

97020

NFPF97-1

09/09/97

LMB

C

35.0

660

<0.020

<0.140

0.300

<0.040

0.147

0.24

ND

ND

NFPF97-2

09/09/97

LMB

C

36.6

740

NFPF97-3

09/09/97

LMB

C

35.5

760

97021

NFPF97-4

09/09/97

WP

C

28.3

400

<0.020

<0.140

0.240

<0.040

0.276

2.3

0.33

 *

ND

NFPF97-5

09/09/97

WP

C

27.8

340

NFPF97-6

09/09/97

WP

C

28.9

360

97022

NFPF97-7

09/09/97

BC

C

27.0

300

<0.020

<0.140

0.145

<0.040

0.150

0.16

ND

ND

NFPF97-8

09/09/97

BC

C

25.4

290

NFPF97-9

09/09/97

BC

C

25.2

280

1

Species

black crappie (BC) 

Pomoxis nigromaculatus 

2

Sample Type    (All samples were fillets with skin off.)

largemouth bass (LMB) Micropterus salmoides

Composite (C)

white perch (WP) Morone americana 

Individual (I)

3 

Analyzed just beyond the EPA recommended holding time although extraction was within holding time.

* Arochlor 1245

ND - not detected or analytical result is at or below established minimum detection limit (MDL)


Lakes/Ponds
Lake synoptic survey results (MA DEP 1997d) are presented in Table B13.

Table B13.  1997 DEP DWM Ten Mile River Basin lake survey data. 
PRIVATE 

LAKE and  LOCATION
SIZE

(Acres)
TROPHIC

STATE
OBSERVATIONS and/or OBJECTIONABLE CONDITIONS
POTENTIAL  THREATS TO WATER QUALITY

Cargill Pond, Plainville
5
E
Water level very low, heavy turbidity (brown color), low transparency, heavy vegetation, siltation.  
Gravel operation runoff

Central Pond, Seekonk, MA/Pawtucket/Providence, RI
139
H
Dense algal bloom/mats covering approximately 10% of lake area.
Road runoff

Chestnut Street Pond, Plainville
10
--
Totally dry. Lythrum salicaria present.
______

Lake Como, Attleboro
5
H
Excessive turbidity, non-native aquatic plant (Cabomba caroliniana), low transparency, dense algal bloom. Lythrum salicaria also present.
Road runoff

Dodgeville Pond, Attleboro
47
H
Dense algal bloom, moderate turbidity. Lythrum salicaria present.
Railroad, new road construction

Falls Pond (North Basin), North Attleborough
62
E
Excessive  turbidity, low transparency, water level down approximately 6’, algal bloom. Lythrum salicaria present.
Road runoff (erosion and storm water controls present @ Reservoir Road no longer effective), dam repair

Falls Pond (South Basin), North Attleborough
60
M
Moderate turbidity, algal bloom, Non-native plants (Myriophyllum heterophyllum). Lythrum salicaria present.
Road runoff, power lines, residential development

Farmers Pond, Attleboro
9
H
Lemna sp. covers most of surface area. Lythrum salicaria present.
Residential development, highway runoff

Fuller Pond, Plainville
4
E
Moderate turbidity, algal mats, excessive vegetation, Myriophyllum sp. needs confirmation. Lythrum salicaria and Phragmites sp. also present.
Waterfowl population, gravel operation runoff 

Greenwood Pond, Mansfield/ North Attleborough
153
M
Moderate turbidity, slight algal bloom.  
Development, road runoff

Hebronville Pond, Attleboro
16
H
Dense algal bloom/mats. Lythrum salicaria present.
Heavy shoreline development

Hoppin Hill Reservoir **, North Attleborough
30
U
Moderate turbidity, water level very low, silt. 
Possibly dam repair, residential development, water withdrawal

Luther Reservoir **, North Attleborough/ Attleboro
12
E
Moderate turbidity, algal bloom. Lythrum salicaria present.
Runoff, residential development on shore

Manchester Pond Reservoir **, Attleboro
218
U
Lythrum salicaria present.
Rte 95 adjacent to Southeast Shore, gulls

Mechanics Pond, Attleboro
9
H
Moderate algal bloom, silt, surface scum with Lemna sp. and algae, approximately 50% of area covered with Lemna sp. Lythrum salicaria present.
Residential and industrial development

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

Trophic State Codes O= Oligotrophic, M= Mesotrophic, E= Eutrophic, H= Hypereutrophic, U= Undetermined.
TABLE B13 (continued).  1997 DEP DWM Ten Mile River Basin lake survey data.

PRIVATE 

LAKE and  LOCATION
SIZE

(Acres)
TROPHIC

STATE
OBSERVATIONS and/or OBJECTIONABLE CONDITIONS
POTENTIAL  THREATS TO WATER QUALITY

Orrs Pond **, Attleboro
48
U
Non-native plants (Myriophyllum spicatum). Lythrum salicaria present.
None noted

Pawtucket Pond, Seekonk, MA/ Pawtucket, RI
30
--
Pond reduced to a river channel, wetland and terrestrial plant encroachment, moderate turbidity and algal bloom. Lythrum salicaria present.
Runoff, wastewater treatment plant

Plain Street Pond, Mansfield
15
H
Moderate turbidity and algal blooms/mats, 90% cover of dense aquatic plants (only a channel through center of pond with scant surface cover), silt/muck, Non-native plants (Cabomba caroliniana). Lythrum salicaria also present.
Residential development, road runoff

Ten Mile Reservation Pond, Pawtucket, RI
19
E
Moderate turbidity, dense algal bloom, silt, approximately 75% pond covered with lilies and algae. Lythrum salicaria and Phragmites sp. also present.
Runoff, erosion, waterfowl, Pawtucket Country Club

James V. Turner Reservoir, Seekonk, MA/Providence, RI
124
H
Moderate turbidity, dense algal bloom/mats, silt.
Heavy road runoff, bank erosion

Wetherells Pond, Plainville
13
E
Moderate turbidity, dense algal bloom, low transparency, very heavy algae mats (Lemna sp., Wolffia sp., algae) cover approximately 75% area. Lythrum salicaria and Phragmites sp. also present.
Cemetery, residential

Whitings Pond, North Attleborough
21
M
Water level appeared low (down approximately 6’), slight to moderate algal bloom. Lythrum salicaria and Phragmites sp. also present. 
Dense residential development, road runoff, dam repair

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

Trophic State Codes O= Oligotrophic, M= Mesotrophic, E= Eutrophic, H= Hypereutrophic, U= Undetermined.
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APPENDIX C – DEP BIOMONITORING TECHNICAL MEMORANDUM

To:

Ten Mile River Watershed Team, David Burns, DEP, SERO

From:

Robert Nuzzo, DWM
Date:

25 March 1997

Subject:
Results of 1990 biomonitoring in the Ten Mile River watershed.

As part of the water quality monitoring program conducted in the Ten Mile River watershed in 1990, benthic macroinvertebrate samples were collected on 17, 18, and 19 September.  The samples were collected from 11 stations within the watershed:

SM00--Located in the Sevenmile River downstream from Draper Avenue, North Attleborough, MA.  This site was intended as one of the two watershed references.

TM01--The most upstream sampling location on the Ten Mile River, it was situated just downstream from Fuller Street (outlet of Fuller Pond), Plainville, MA.  This was also used as a watershed reference station.

TM02--Ten Mile River upstream from West Bacon Street, Plainville, MA

TM04A--Ten Mile River behind trailer park upstream from East Washington St. (Route 1), North Attleborough, MA

TM06--Ten Mile River upstream from Cedar Street, North Attleborough, MA.  This station served as the upstream bracket for the North Attleborough wastewater treatment plant.

TM06A--Ten Mile River downstream from Cedar Street and the wastewater treatment plant discharge, North Attleborough.

TM08A--Ten Mile River downstream from Olive Street, Attleboro, MA.

TM11--Ten Mile River downstream from Tiffany Street, Attleboro, MA.

TM12--Ten Mile River downstream from Hebronville Dam (off Bridge Street) and the railroad bridge, Attleboro.  The station served as the upstream bracket for the Attleboro wastewater treatment plant.

TM14--Ten Mile River downstream from the Attleboro wastewater treatment plant and Central Avenue, Pawtucket, RI.

SW01--Speedway Brook downstream from Route 152, Attleboro, MA.

Laboratory-sorted random 100-organism subsamples were taken from each sample within a few weeks of collection; but no taxonomy was done on these specimens at that time.  We have recently brought the specimens out to do family-level taxonomy in the event the biomonitoring data may be of use to you in planning your information/data needs for the upcoming survey year (1997).

By using the counts of families present, RBP II (Plafkin et al. 1989) metrics can be calculated.  These metrics are then compared against those from a reference station (usually a site upstream on the same stream or a surrogate within the watershed) and used to score the relative status of the health of the aquatic community.  With family-level identifications the categories that can be differentiated are non-impaired, moderately impaired, and severely impaired.  This is a good screen for sites that are in good health and for sites that are in need of urgent attention.  Those sites that score in the moderately impaired category, however, need to be looked at in more depth, in the context of supporting data, or may require additional data collections to clarify their status.  Identifying specimens to genus/species can help remove some ambiguities in the data, and results in scoring categories of non-impaired, slightly impaired, moderately impaired, and severely impaired.  In any event, a result of moderately impaired from family-level identifications indicates a need for some kind of follow-up, such as carrying out the taxonomy beyond family or  collection of additional monitoring data. 

SAMPLING AND LABORATORY METHODS

Benthic macroinvertebrates were collected by kicking substrates in front of a D-net while slowly moving upstream (traveling kick-sample technique).  A total of 2 m2 of stream bottom was sampled and composited into a single sample from each site.  Samples were preserved in the field using 95% ethanol and processed at the OWM facility.  Processing involved draining the preservative through a number 30 soil sieve and transferring all sample materials to a gridded pan; a small amount of water was added to aid in distributing the material across the pan.  Grids were selected through a randomized process and organisms were extracted from the grids until a count of approximately 100 had been reached.  The extracted organisms were preserved in 70% ethanol and later identified to family.  

RESULTS
The list of taxa and their relative abundance at each station is shown in Table C1.  These data were used to calculate richness (number of different families represented), biotic index, EPT index, EPT/Chironomidae, scrapers/filtering collectors, percent contribution of dominant family, and percent similarity to reference community.  These metrics were compared to the values from a reference to obtain an impairment score.  Two different “reference” comparisons were made: using the most upstream site available on the Ten Mile River (Table C2); and using upstream/downstream pairs bracketing the North Attleborough and Attleboro wastewater treatment plants (Table C3).  For some of the sites--TM01, TM02, and SM00--comparisons were made to 1984 data adapted to the RBP II analysis.  The adapted taxa list based on the 1984 species (Johnson, et al., 1986) list is shown in Table C4, while the corresponding RBP II data summary for the 1990 to 1984 comparisons is in Table C5.

Most of the sites sampled had relatively low habitat scores (perfect score is 135).  In many cases these scores resulted from, or were at least suggestive of, erosional and NPS pollution problems leading to habitat degradation.  While locating and identifying nonpoint sources was not part of the scope of the 1990 assessments, the habitat descriptions often flagged some of these problems or indicated where efforts might be focussed to address them.

For each site a list of upstream influences is provided to lend perspective to benthic invertebrate results.  Although the list is identified as intervening “discharges” I have included other influences I feel may be important--most notably, impoundments and tributaries.   Since nearly all of the discharges have been removed from the river I have included the discontinued discharges noting in parentheses that they are historical.  This information may be useful in trying sort out causes of current ecological conditions, from these and future data.

SM00  Sevenmile River downstream from Draper Avenue, North Attleborough, MA (19 Sept. 1990)

HABITAT
Habitat for fishes and aquatic macroinvertebrates at this station was judged to be very good.  The total habitat score for this site was 116, much higher than all but the two most downstream sampling sites in the watershed.  About 80% of the bottom substrates were cobble and boulder.  No local watershed erosion was noticed, although some potential for nonpoint source (NPS) pollution was identified in conjunction with DPW “dirt” piles.  The eastern bank was densely vegetated with shrubs (Cornus sp.) while the western bank had extensive stands of Phragmites sp.

BENTHOS
SM00 was selected as a reference site for biomonitoring results within the Ten Mile River watershed because there were no NPDES permitted discharges upstream from it and it is included in a reach designated Class A (public drinking water supply) by the Water Quality Standards.  Indeed, the expectation was that the attributes of the macroinvertebrate assemblage would set a high “standard” for comparison of the other sites in the watershed.  Yet when TM01 was used as the reference site SM00 was ranked as moderately impaired. This is surprising because TM01 had some obvious habitat problems, resulting in a habitat score only about two-thirds that of SM00.  Moderately impaired was also the result when SM00 was compared to itself from 1984 data.  This may indicate water quality has been deteriorating in the river.  Given the Class A status and high habitat score of SM00, these results suggest a need for a more thorough investigation of the river corridor to try to identify potential nonpoint sources of pollution, better analyze why this site apparently is not measuring up to its potential, and determine if appropriate practices are being employed to protect the Class A status of the Sevenmile River.

TM01  Ten Mile River downstream from Fuller Pond and Fuller Street, Plainville, MA (17 Sept. 1990)

HABITAT
The habitat at this site scored 76, lower than nearly every other site sampled in this watershed.  The biggest habitat problems appeared to be associated with scour and deposition of fine sediment materials (15 to 20 cm deep in spots).  Field notes indicated that this problem was probably connected to a gravel company upstream from Fuller Pond.  Evidently a heavy rainfall (approx. 18 cm, or seven inches) caused the company’s siltation lagoon to overflow and carry a heavy silt load into Fuller Pond--and, presumably, the Ten Mile River.

BENTHOS
In spite of the habitat problems at TM01, the assemblage of macroinvertebrates indicated better health than at any of the other sampling locations.  Had there been a reference site available in this watershed that was unimpacted by human activities TM01 likely would not have scored well.  Indeed, when compared against data from this same site in 1984 the RBP II analysis of the 1990 data indicated a status of moderately impaired (Table C5).

Upstream “discharges”: Lorusso Corp.; Fuller Pond.

TM02  Ten Mile River upstream from Bacon Street, Plainville, MA (17 Sept. 1990)

HABITAT
The land use along this stretch of the river was characterized as industrial.  Even so, the habitat score was 92, slightly better than at TM01.  The major mark-downs appeared to be related to substrate and flow inadequacies.  No obvious NPS problems were recorded but a parking lot adjacent to the stream bank was identified as a potential source.

BENTHOS
This site scored as moderately impaired compared against both TM01 in 1990 and TM02 in 1984.  The extreme imbalance in the assemblage and the paucity of, in particular, mayflies and caddisflies make this community appear more unhealthy than its ranking might suggest (i.e., I’m surprised it didn’t score in the severely impaired range).  It is probably a good idea to look carefully at any instream chemistry data, discharge monitoring reports, and sediment data that may be available.  It may also be worthwhile to complete the taxonomy to genus/species on this sample.

Intervening discharges:
Whiting and Davis (historical).

TM04A  Ten Mile River upstream from East Washington Street (Rte. 1) North Attleborough, MA (18 Sept. 1990)

HABITAT
The habitat score at this site was 69, the lowest score among the sites sampled (still 91% of the reference station habitat score).  The major habitat deficiencies appeared to be related to channelization and flow status.  Some potential for NPS-related problems was noted.  Some oiliness of the sediments was detected, and there was siltation along the stream margins and even around the cobble/gravel substrates.

BENTHOS

The score for TM04A ranked the site as moderately impaired.  The difference in the habitat score as compared to the reference is not sufficient to account for the impairment ranking.  

Intervening “discharges”: Hilsinger Corp. (historical); Cook-Horton (historical); L.S. Peterson Co. (historical); N. Attleborough Taps (historical); Handy & Harmon (historical); L.G. Balfour (historical); Wetherells Pond; Whiting Pond.

TM06 and TM06A  Ten Mile River upstream (TM06) and downstream (TM06A) from Cedar Street and the wastewater treatment plant, North Attleborough, MA (18 Sept. 1990)

HABITAT
These two sites were only about 300 m apart and were selected to bracket the discharge from the North Attleborough wastewater treatment plant.  There was no evidence of local watershed erosion and no potential nonpoint sources of pollution were identified.  The habitat score at TM06 was 82 and at TM06A was 91.

BENTHOS

TM06 ranked as moderately impaired relative to TM01.  TM06A was ranked as moderately impaired against both TM01 and TM06.  Because the habitat score at TM06 was lower than the score downstream at TM06A, and because of how tightly these locations bracketed the wastewater discharge, the degradation in community health evident from the benthos data is likely due to the intervention of the wastewater discharge, and not habitat quality differences.  

Intervening “discharges”: between TM04 and TM06--C. Ray Randall (historical), B&J Manufacturing (historical), and Falls Pond; between TM06 and TM06A--North Attleborough wastewater treatment plant.

TM08A  Ten Mile River downstream from Olive Street, Attleboro, MA (17 Sept. 1990)

HABITAT
The habitat score here was 94.  The surrounding land use was characterized as predominantly forest, but with some commercial uses present.  Field notes indicated local watershed erosion was moderate and that some potential for NPS pollution existed in conjunction with a coal or asphalt pile downstream from Olive Street.  Sand deposits were observed instream and filling catch basins.  Chlorine odors wafted through periodically, and the water was slightly turbid and gray (often an indicator of untreated or insufficiently treated sewage).

BENTHOS
The RBP II score for TM08A placed it in the moderately impaired category.  This situation should be investigated further to see if it is attributable to erosion/NPS problems or residual effects of discharges (past and present).  One potentially important influence between TM06A and TM08A is the confluence with the Bungay River.

Intervening “discharges”: Walton and Lonsbury (historical), Mt. Vernon Silver (historical); L.G. Balfour (historical); Foster Metal Products (historical); Lambert Anodizing (historical); Montrose-Heuser (historical); Farmers Pond; Mechanics Pond; Bungay River.

TM11  Ten Mile River downstream from Tiffany Street, Attleboro, MA (19 Sept. 1990)

HABITAT
This habitat score was 90.  Predominant surrounding land use was forest, with some residential.  No local watershed erosion or NPS pollution was evident at the time of sampling.  The water column was clear and colorless and no odors were detected.

BENTHOS
This site fell into the moderately impaired category.  Given the habitat score and the lack of obvious indications of erosion or NPS problems, a better result was expected here.  It is difficult to tell if this result is because of polluting influences downstream from TM08A, or if improvements in water quality between the two locations are simply too slight to detect with this analysis.

Intervening “discharges”: Leavens Corp. (historical); Speedway Brook; Dodgeville Pond.

TM12  Ten Mile River downstream from Hebronville Dam (off Read Street), Attleboro, MA (20 Sept. 1990)

HABITAT
The habitat score was 108, one of the highest among the sampled sites.  The surrounding land uses were a mix of industrial and residential upstream and field and forest downstream.  No evidence of local watershed erosion or NPS problems was detected at the time of sampling.  The water column was clear and colorless.

BENTHOS
This site scored in the moderately impaired category, in spite of a good habitat score and no obvious erosion or NPS problems.

Intervening “discharges”: Handy and Harmon (historical) and Hebronville Impoundment.

TM14  Ten Mile River downstream from Central Avenue, Pawtucket, RI (20 Sept. 1990)

HABITAT

The habitat score was 113, one of the two highest scores among the sites sampled.  The predominant surrounding land use was commercial.  Slight areas of erosion were noticed along the river banks and potential sources of NPS contamination were present.  The water column was clear and colorless at the time of sampling.

BENTHOS
The data from this site produced a rating of moderately impaired when compared against TM01, but non-impaired against TM12.  It appears, then, that the wastewater treatment plant does not cause further degradation in water quality at this point in the river.

Intervening “discharges”: Attleboro wastewater treatment plant; Sevenmile River; unnamed impoundment (upstream from the treatment plant).

SW01  Speedway Brook downstream from route 152, Attleboro, MA (19 Sept. 1990)

HABITAT
The habitat score was 76.  The surrounding land uses were predominantly a mix of forest and field.  There were no indications of erosion or potential NPS problems in the immediate drainage area.  The riffle habitat in this reach was restricted to a small area close to the bridge.  The water column appeared to be clear and colorless--a decided improvement over its appearance during the 1984 survey.

BENTHOS
This site was rated moderately impaired.  In spite of the visual indications of improvements in the water quality of Speedway Brook it may be that more time is required to see significant improvements reflected in instream communities.  A more sensitive analysis (e.g., RBP III) may be able to reveal slight improvements here.

Upstream discharges: Leach and Garner (historical), Swank Inc. (historical), and Robbins Co. (historical).

SUMMARY AND RECOMMENDATIONS
The RBP II analysis showed all sites sampled in this watershed to be moderately impaired when compared against the most upstream site on the Ten Mile River.  Habitat scores at all sites were at least 90% of the reference site habitat score (all but two were higher) suggesting that habitat factors alone are not limiting benthic communities at these sites.  Inasmuch as most of the direct discharges have been eliminated from the river the question arises as to whether there are residual effects from them.  It is also possible that nonpoint source pollution or illegal discharges are causes of the detected impairment, or that they are slowing the recovery of the river since the discharges have been eliminated.

A few sites stand out as particularly high priority in spite of the fact all sites scored the same.  The most obvious of these is the Sevenmile River at SM00.  Its habitat score and Class A status mean that it should have exhibited the healthiest RBP II score in the watershed.  More intensive investigation of this river should be done to corroborate this finding and to scrutinize measures being taken to protect its Class A status.

The field descriptions and resultant habitat score at TM01 document habitat damage caused by deposition of fine sediment materials.  The causes of this problem need to be investigated.  The sand and gravel company should be scrutinized to see if they are taking adequate steps to prevent fine materials from migrating into Fuller Pond, and eventually into the Ten Mile River.  At the same time, however, other land uses upstream from TM01 should also be examined as possible sources of sediment loading.

While TM02 ranked the same as all the remaining sites (moderately impaired) I would place it at a higher priority for follow-up than the others for two reasons.  One is that its habitat score is slightly better than TM01's and the other is that it is only a short distance downstream from TM01.  In this context it should have been the most similar to the reference community and yet it was the least.  Additional biomonitoring work should probably be done here along with sediment sampling and a thorough reconnaissance of the reach upstream to TM01 to identify possible nonpoint sources of pollution.

Depending on resources and other priorities of the team, probably all of the sites used in 1990 should be sampled again for macroinvertebrates, sediment, and water quality.  A more intensive effort should be made to investigate possible problem spots in each reach and identifying the probable causes of ecological impairment based on the data presented here.  Together, past and present data can help sort out to what extent the Ten Mile River is still suffering from past damage and to what extent existing pressures are causing harm.
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TAXA
FFG
TV
TM01
TM02
TM04A
TM06
TM06A
TM08A
TM11
TM12
TM14
SW01
SM00

Physidae
GC
8





2






Ancylidae
SC
7


1









Pisidiidae 
FC
6
1




8
2
4


5

Tubificidae
GC
10


6


5






Naididae
GC
9
1









10

Lumbriculidae
GC
7
2


4






11

Glossophoniidae
PR
7


1









Erpobdellidae
PR
8







2




Asellidae
GC
8


8


4
1
8




Crangonyctidae
GC
8


1









Gammaridae
GC
6

95








10

Baetidae
GC
4




3







Heptageniidae
SC
4
9
1

4



1
3

1

Aeschnidae
PR
3



2




1

2

Corydalidae 
PR
5



3
1



2
6


Philopotamidae
FC
3
1











Hydropsychidae
FC
4
44
2
25
55
21
13
15
19
41
78
12

Hydroptilidae
GC
4
1









2

Limnephilidae
SH
4



1






1

Elmidae 
SC
4
6

1
5
3
11
90
62
9
3
2

Tipulidae 
SH
5

2










Simuliidae
FC
6
30
2
10
5
48
28
3
2
16
2
8

Chironomidae
GC
6
4
1
37
29
11
38
3
16
35
19
30

Empididae
PR
6


2
1
3




5
1

TOTAL


99
103
92
109
90
109
114
114
107
113
95

Table C2.  Summary of RBP II data analysis for macroinvertebrate communities sampled by DEP DWM at eleven stream sites in the Ten Mile River watershed. Seven biological metrics were calculated for taxa collected at each station, and scored (in parentheses).  Scores were totaled and compared to station TM01 for reference.  The percent comparability to the reference station yields a final impairment score for each station.

RBP DATA SUMMARY FOR: TEN MILE RIVER WATERSHED       DATE: 1990 
Station #
TM01*
TM02
TM04A
TM06
TM06A
TM08A
TM11
TM12
TM14
SW01
SM00

Stream
Ten Mile River
Ten Mile River
Ten Mile River
Ten Mile River
Ten Mile River
Ten Mile River
Ten Mile River
Ten Mile River
Ten Mile River
Speedway Brook
Sevenmile River

Habitat Score
76
92
69
82
91
94
90
108
113
76
116

Taxa Richness
10
(6)
6
(3)
10
(6)
10
(6)
7
(3)
8
(3)
6
(3)
8
(3)
7
(3)
6
(3)
13
(6)

Biotic Index
4.81
(6)
5.92
(3)
5.91
(3)
4.76
(6)
5.39
(6)
5.85
(3)
4.18
(6)
4.74
(6)
4.96
(6)
4.51
(6)
5.99
(3)

EPT Index 
4
(6)
2
(0)
1
(0)
3
(3)
2
(0)
1
(0)
1
(0)
2
(0)
2
(0)
1
(0)
4
(6)

EPT/Chironomidae
13.75
(6)
3
(0)
0.68
(0)
2.07
(0)
2.18
(0)
0.34
(0)
5
(3)
1.25
(0)
1.26
(0)
4.11
(3)
0.53
(0)

Riffle Community: Scrapers/Filt. Coll.
0.20
(6)
0.25
(6)
0.057
(3)
0.14
(6)
0.043
(0)
0.22
(6)
4.5
(6)
2.5
(6)
0.21
(6)
0.038
(0)
0.12
(6)

% Contribution (Dominant Family)
44%
(3)
92
(0)
40%
(3)
50%
(3)
53%
(0)
35%
(3)
79%
(0)
54%
(0)
38%
(3)
69%
(0)
32%
(3)

Community Similarity
100%
(6)
6%
(0)
43%
(3)
64%
(3)
60%
(3)
49%
(3)
26%
(0)
31%
(3)
66%
(3)
53%
(3)
33%
(3)

Total Metric Score

39

12

18

27

12

18

18

18

21

15

27

% Comparability To Reference Station
100%
31%
46%
69%
31%
46%
46%
46%
54%
38%
69%

Biological Status- Degree Impairment
Reference
Moderately Impaired
Moderately Impaired
Moderately Impaired
Moderately Impaired
Moderately Impaired
Moderately Impaired
Moderately Impaired
Moderately Impaired
Moderately Impaired
Moderately Impaired

*Watershed reference station for all.

Table C3.  Summary of RBP II data analysis for macroinvertebrate communities sampled by DEP DWM at stream sites bracketing the N. Attleboro (TM06 and TM06A) and Attleboro (TM12 and TM14) wastewater treatment plants in the Ten Mile River watershed. Seven biological metrics were calculated for taxa collected at each station, and scored (in parentheses).  Scores were totaled and compared to the upstream station in each pair. The percent comparability to the reference station yields a final impairment score for the downstream station.

RBP DATA SUMMARY FOR: TEN MILE RIVER WATERSHED      DATE: 1990  
Station #
TM061
TM06A
TM122
TM14

Stream
Ten Mile River
Ten Mile River
Ten Mile River
Ten Mile River

Habitat Score
82
91
108
113

Taxa Richness
10
(6)
7
(3)
8
(6)
7
(6)

Biotic Index
4.76
(6)
5.39
(6)
4.74
(6)
4.96
(6)

EPT Index 
3
(6)
2
(0)
2
(6)
2
(6)

EPT/Chironomidae
2.07
(6)
2.18
(6)
1.3
(6)
1.3
(6)

Riffle Community: Scrapers/Filt. Coll.
0.14
(6)
0.043
(3)
2.5
(6)
0.21
(6)

% Contribution (Dominant Family)
50%
(3)
53%
(0)
54%
(0)
38%
(3)

Community Similarity
100%
(6)
45%
(3)
100%
(6)
42%
(3)

Total Metric Score

39

21

36

36

% Comparability To Reference Station
100%
54%
100%
100%

Biological Status- Degree Impairment
Reference
Moderately Impaired
Reference
Non-Impaired

1 Upstream reference station for TM06A.

2 Upstream reference station for TM14.

Table C4.  List of macroinvertebrate families collected by DEP DWM from stream sites in the Ten Mile River watershed between 17 and 20 September 1984.  Sampling sites were in: Ten Mile River (TM01, TM02, TM04, TM06, TM06A, TM08A, TM11, TM12, TM14); Sevenmile River (SM00); and Speedway Brook (SW01).  All were in Massachusetts except TM14 (Pawtucket, RI).   This list was adapted for RBP II analysis from the 1984 species list (Johnson, et al. 1986).

TAXON 
FFG
TOL. VAL.
SM00
TM01
TM02
TM04
TM06
TM06A
TM08A
TM11
TM12
TM14
SW01

Physidae
GC
8
5











Planorbidae
SC
6

1
1









Tubificidae
GC
10


4
8


12

8

4

Naididae
GC
9
1











Lumbriculidae
GC
7

6










Erpobdellidae
PR
8

1




1





Asellidae
GC
8

1
5
1


16

4
1


Gammaridae
GC
6
6

1









Hyalellidae
GC
8

1
2









Hydracarina 
PR
6


2



1





Baetidae
GC
4
1



6
1

1




Heptageniidae
SC
4
1
29
1









Ephemerellidae
GC
1


1









Caenidae
GC
7








2



Leptophlebiidae
GC
2

13










Aeschnidae
PR
3
3











Libellulidae
PR
9








2



Calopterygidae
PR
5
5




1






Coenagrionidae
PR
9



3




3



Sialidae 
PR
8
1

2
7








Corydalidae 
PR
5

3
5


38






Philopotamidae
FC
3

1










Polycentropodidae
FC
6
4











Hydropsychidae
FC
4
26
26
3
1
65
9
14
69
3
86
1

Hydroptilidae
GC
4
1








1


Phryganeidae
SH
4








2



Leptoceridae
PR
4




1
6
1

7



Halipildae
SH
5
1











Hydrophilidae 
PR
5




1



2



Elmidae 
SC
4

1






7



Tipulidae 
SH
5
3
1
2









Ceratopogonidae 
PR
6


2
1








Simuliidae 
FC
6




6
1
1
8

6


Chironomidae 
GC
6
41
15
65
79
20
23
20
28
57
2
81

Empididae
PR
6




3
22
34


3
11

TOTAL


99
99
97
100
102
101
100
106
97
99
97

Table C5.  Summary of RBP II data comparisons for macroinvertebrate communities sampled by DEP DWM at selected stream sites in the Ten Mile River watershed. Seven biological metrics were calculated for taxa collected at each station, and scored (in parentheses).  Scores were totaled and the 1990 data set for each station was compared to its 1984 data set for reference.  The percent comparability to the reference station yields a final impairment score for each station.

Station #
84-TM01
90-TM011
84-SM00
90-SM002
84-TM02
90-TM023

Stream
Ten Mile River
Ten Mile River
Sevenmile River
Sevenmile River
Ten Mile River
Ten Mile River

Habitat Score

76

116

92

Taxa Richness
13
(6)
10
(3)
14
(6)
13
(6)
14
(6)
6
(3)

Biotic Index
4.4
(6)
4.8
(6)
5.4
(6)
6.0
(6)
6.1
(6)
5.9
(6)

EPT Index
4
(6)
4
(6)
5
(6)
4
(3)
3
(6)
2
(0)

EPT/Chironomidae
4.6
(6)
14
(6)
0.80
(6)
0.53
(3)
0.076
(6)
3.0
(6)

Riffle Community: Scrapers/Filt. Coll.
1.1
(6)
0.20
(0)
0.033
(6)
0.12
(6)
0.67
(6)
0.25
(3)

% Contribution (Dom. Fam.)
29
(6)
44
(3)
41
(3)
32
(3)
68
(0)
92
(0)

Community Similarity
100%
(6)
42%
(3)
100%
(6)
23%
(0)
100%
(6)
7%
(0)

Total Metric Score

42

27

39

27

36

18

% Compararbility To Reference Station
Reference
(27/42)   64
Reference
(27/39)   69
Reference
(18/36)   50

Biological Status--Degree Impairment

moderately impaired

moderately impaired

moderately impaired

1 Ref.: 84-TM01

2 Ref.: 84-SM00

3 Ref.: 84-TM02
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Figure � SEQ Figure \* ARABIC �1�.  Location of 1997 DEP DWM water quality monitoring stations and the USGS gaging station in the Ten Mile River Basin.
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Housatonic

		Table XB.  1997 Housatonic River Basin Survey.  Fish toxics monitoring data (mg/kg wet wt.) for the Konkapot River, Monterey/New Marlborough/Sheffield.

		Analysis
#		Sample
ID		Collection
Date		Species
Code1		Sample
Code2		Length
(cm)		Weight
(gm)		Cd		Pb		Hg		As		Se		% Lipids		PCB
(mg/g)		Pesticides
(mg/g)

		Konkapot River

		Station F0049: upstream of the Mill River dam, at Hatchery-River Road, Monterey

		97053		KRF97-16		35717.0		BT		C		30.4		320		<0.020		<0.140		0.280		<0.040		0.147		0.92		ND		ND

				KRF97-17		35717.0		BT		C		28.6		260

		97054		KRF97-18		35717.0		BT		C		28.0		210		<0.020		<0.140		0.080		<0.040		0.159		1.2		ND		ND

				KRF97-19		35717.0		BT		C		26.2		200

		97055		KRF97-22		35717.0		WS		I		35.2		460		<0.020		<0.140		0.126		<0.040		0.152		0.18		ND		ND

		Station F0048: At Clayton Mill River Road, New Marlborough.

		97050		KRF97-8		35717.0		BT		C		27.3		240		<0.020		<0.140		0.440		<0.040		0.232		1.0		ND		ND

				KRF97-9		35717.0		BT		C		31.0		290

				KRF97-10		35717.0		BT		C		27.9		240

		97051		KRF97-11		35717.0		BT		C		23.2		150		<0.020		<0.140		0.186		<0.040		0.228		0.60		ND		ND

				KRF97-12		35717.0		BT		C		22.1		130

				KRF97-13		35717.0		BT		C		22.4		140

		Station F0047: at Canaan-Southfield Road, New Marlborough.

		97052		KRF97-14		35717.0		WS		C		21.9		120		<0.020		<0.140		0.560		<0.040		0.193		0.30		ND		ND

				KRF97-15		35717.0		WS		C		24.2		150

		Station F0046: upstream of the dam at Ashley Falls, Sheffield.

		97016		KRF97-4		35668.0		WS		I		31.1		**		<0.020		<0.140		0.820		<0.040		0.208		1.5		ND3		ND3

		97017		KRF97-5		35668.0		BT		I		31.5		**		<0.020		<0.140		0.990		<0.040		0.291		1.4		ND3		ND3

		97018		KRF97-6		35668.0		BT		I		32.1		**		<0.020		<0.140		1.06		<0.040		0.216		2.5		ND3		ND3

		97019		KRF97-7		35668.0		BT		I		21.5		**		<0.020		<0.140		0.410		<0.040		0.214		0.72		ND3		ND3

		Station F0045: downstream of the dam at Ashley Falls, Sheffield.

		97013		KRF97-1		35668.0		LMB		I		26.2		**		<0.020		<0.140		1.05		<0.040		0.164		0.21		ND3		ND3

		97014		KRF97-2		35668.0		BT		I		34.9		**		<0.020		<0.140		1.05		<0.040		0.421		1.4		0.80*3		ND3

		97015		KRF97-3		35668.0		WS		I		23.5		**		<0.020		<0.140		0.640		<0.040		0.158		0.53		ND3		ND3

		1Species		brown trout (BT) Salmo trutta								2Sample Type    (All samples were fillets with skin off.)														*Arochlor 1260

				largemouth bass (LMB) Micropterus salmoides										Composite (C)

				white sucker (WS) Castomus commersoni										Individual (I)												** not weighed

		3 Analyzed just beyond the EPA recommended holding time although extraction was within holding time.





Hudson

		Table B7.  1997 DEP DWM Hudson River Basin, Hoosic River Subbasin Survey.  Fish toxics monitoring data for the Hoosic River, North Adams and North Branch Hoosic River, Clarksburg and North Adams.  Data expressed in mg/kg unless otherwise noted.  All conce

		Analysis
#		Sample
ID		Collection
Date		Species
Code1		Sample
Type2		Length
(cm)		Weight
(gm)		Cd		Pb		Hg		As		Se		% Lipids		PCB3
(mg/g)		Pesticides3
(mg/g)

		Hoosic River

		Station F0052: upstream of Route 2 and railroad bridge, North Adams.

		97005		HRF97-20		35653.0		BT		I		29.3		***		<0.020		<0.140		<0.020		<0.040		0.387		2.1		1.1*		ND

																												0.27**

		97006		HRF97-21		35653.0		BT		C		26.1		***		<0.020		<0.140		<0.020		<0.040		0.308		3.2		1.4*		ND

				HRF97-22		35653.0		BT		C		23.5		***														0.24**

				HRF97-23		35653.0		BT		C		24.1		***

		97007		HRF97-24		35653.0		BT		C		22.3		***		<0.020		<0.140		<0.020		<0.040		0.316		1.8		1.4*		ND

				HRF97-25		35653.0		BT		C		23.4		***														0.26**

				HRF97-26		35653.0		BT		C		20.3		***

		97008		HRF97-27		35653.0		EBT		C		21.6		***		<0.020		<0.140		<0.020		<0.040		0.419		2.5		4.1*		ND

				HRF97-28		35653.0		EBT		C		17.6		***														1.4**

		North Branch Hoosic River

		Station F0051: upstream of Henderson Road, Clarksburg.

		97001		HRF97-01		35653.0		WS		C		21.0		***		<0.020		<0.140		0.200		<0.040		0.241		0.36		ND		ND

				HRF97-02		35653.0		WS		C		21.4		***

				HRF97-03		35653.0		WS		C		23.7		***

		97002		HRF97-04		35653.0		RT		C		37.0		***		<0.020		<0.140		<0.020		0.259		0.250		0.73		ND		ND

				HRF97-05		35653.0		RT		C		32.3		***

		97003		HRF97-06		35653.0		EBT		C		28.5		***		<0.020		<0.140		<0.020		0.138		0.236		0.30		ND		ND

				HRF97-07		35653.0		EBT		C		23.8		***

		97004		HRF97-08		35653.0		BT		I		26.6		***		<0.020		<0.140		0.580		<0.040		0.320		0.44		ND		ND

		Station F0050: upstream of Route 8, North Adams.

		97009		HRF97-30		35668.0		WS		C		22.0		***		<0.020		<0.140		0.320		<0.040		0.184		0.30		ND		ND

				HRF97-31		35668.0		LNS		C		21.0		***

				HRF97-32		35668.0		LNS		C		22.6		***

		97010		HRF97-33		35668.0		BT		I		32.0		***		<0.020		<0.140		0.420		<0.040		0.302		0.90		ND		ND

		97011		HRF97-34		35668.0		BT		I		30.5		***		<0.020		<0.140		0.430		<0.040		0.294		0.44		ND		ND

		97012		HRF97-35		35668.0		RT		I		28.1		***		<0.020		<0.140		<0.020		<0.040		0.215		0.34		ND		ND

		1Species		brown trout (BT) Salmo trutta										2Sample Type    (All samples were fillets with skin off.)														* Arochlor 1242

				eastern brook trout (EBT) Salvelinus fontinalis												Composite (C)												** Arochlor 1254

				longnose sucker (LNS) Catostomus catostomus												Individual (I)												*** not weighed

				rainbow trout (RT) Oncorhynchus mykiss																								ND - not detected

				white sucker (WS) Castomus commersoni										3Analyzed just beyond the EPA recommended holding time although extraction was within holding time.





Charles

		Table XB.  1997/1998 DEP DWM Charles River Basin Survey.  Fish toxics monitoring data for the Charles River, South Natick.  Data expressed in mg/kg unless otherwise noted.  All concentrations are in wet weight.

		Analysis
#		Sample
ID		Collection
Date		Species
Code1		Sample
Type2		Length
(cm)		Weight
(gm)		Cd		Pb		Hg		As		Se		%Lipids		PCB
(mg/g)		Pesticides
(mg/g)

		Charles River

		Station F0053: at South Natick.

		97044		CRF97-1		35712.0		LMB		C		43.2		1200		<0.020		<0.140		0.5703		<0.040		0.074		0.49		ND		ND

				CRF97-2		35712.0		LMB		C		42.5		1220

				CRF97-3		35712.0		LMB		C		38.8		880

		97045		CRF97-4		35712.0		C		C		83.8		<9000		<0.020		<0.140		0.3803		<0.040		0.172		5.8		0.52*		ND

				CRF97-5		35712.0		C		C		76.2		6340

		97046		CRF97-6		35712.0		WP		C		29.8		480		<0.020		<0.140		0.2703		<0.040		0.738		1.4		ND		ND

				CRF97-7		35712.0		WP		C		30.5		480

				CRF97-8		35712.0		WP		C		27.2		390

		97047		CRF97-9		35712.0		YP		C		25.1		240		<0.020		<0.140		0.0903		<0.040		0.188		0.17		ND		ND

				CRF97-10		35712.0		YP		C		18.7		100

				CRF97-11		35712.0		YP		C		17.1		90

		97048		CRF97-12		35712.0		B		C		20.9		210		<0.020		<0.140		0.1703		<0.040		0.098		0.17		ND		ND

				CRF97-13		35712.0		B		C		19.8		200

				CRF97-14		35712.0		B		C		19.5		170

		97049		CRF97-15		35712.0		YB		C		26.5		300		<0.020		<0.140		0.1603		<0.040		0.078		**		**		**

				CRF97-16		35712.0		BB		C		27.9		340

				CRF97-17		35712.0		BB		C		18.5		320

		1Species		bluegill (B) Lepomis macrochirus										2Sample Type    (All samples were fillets with skin off.)														* Arochlor 1245

				brown bullhead (BB) Ameiurus nebulosus												Composite (C)

				common carp (C) Cyprinus carpio												Individual (I)												** not analyzed

				largemouth bass (LMB) Micropterus salmoides

				white perch (WP) Morone americana										3Analyzed beyond the EPA recommended holding time of 28 days for mercury in fish tissue.														ND - not detected

				yellow bullhead (YB) Ameiurus natalis

				yellow perch (YP) Perca flavescens





Ten Mile

		

		Analysis
#		Sample
ID		Collection
Date		Species
Code1		Sample
Type2		Length
(cm)		Weight
(gm)		Cd		Pb		Hg		As		Se		% Lipids		PCB3
(ug/g)		Pesticides3
(ug/g)

		Falls Pond (north basin)

		Station F0044

		97020		NFPF97-1		35682.0		LMB		C		35.0		660		<0.020		<0.140		0.300		<0.040		0.147		0.24		ND		ND

				NFPF97-2		35682.0		LMB		C		36.6		740

				NFPF97-3		35682.0		LMB		C		35.5		760

		97021		NFPF97-4		35682.0		WP		C		28.3		400		<0.020		<0.140		0.240		<0.040		0.276		2.3		0.33 *		ND

				NFPF97-5		35682.0		WP		C		27.8		340

				NFPF97-6		35682.0		WP		C		28.9		360

		97022		NFPF97-7		35682.0		BC		C		27.0		300		<0.020		<0.140		0.145		<0.040		0.150		0.16		ND		ND

				NFPF97-8		35682.0		BC		C		25.4		290

				NFPF97-9		35682.0		BC		C		25.2		280

		1Species		black crappie (BC) Pomoxis nigromaculatus												2Sample Type    (All samples were fillets with skin off.)

				largemouth bass (LMB) Micropterus salmoides														Composite (C)

				white perch (WP) Morone americana														Individual (I)

		3 Analyzed just beyond the EPA recommended holding time although extraction was within holding time.																								* Arochlor 1245

		ND - not detected or analytical result is at or below established minimum detection limit (MDL)





North Coastal 

		Table XB.  1997/1998 DEP DWM North Coastal  Basin Survey.  Fish toxics monitoring data for Lake Quannapowitt, Wakefield and Chebacco Lake, Essex/Hamilton.  Data expressed in mg/kg unless otherwise noted.  All concentrations are in wet weight.

		Analysis
#		Sample
ID		Collection
Date		Species
Code1		Sample
Type2		Length
(cm)		Weight
(gm)		Cd		Pb		Hg		As		Se		%Lipids		PCB
(mg/g)		Pesticides
(mg/g)

		Lake Quannapowitt

		Station F0061: in Wakefield.

		98001		LQF98-01		5/18/98		C		I		43.7		1200		<0.020		<0.140		<0.020		0.090		0.345		0.59		ND		0.027*

		98002		LQF98-02		5/18/98		LMB		C		34.5		630		<0.020		<0.140		0.08		<0.040		0.347		0.20		ND		ND

				LQF98-03		5/18/98		LMB		C		34.5		590

				LQF98-04		5/18/98		LMB		C		33.7		610

		98003		LQF98-05		5/18/98		BB		C		30.5		340		<0.020		<0.140		<0.020		0.220		0.220		0.10		ND		ND

				LQF98-06		5/18/98		BB		C		28.3		300

				LQF98-07		5/18/98		BB		C		26.6		260

		98004		LQF98-08		5/18/98		YP		C		27.7		220		<0.020		<0.20		0.060		0.043		0.327		0.12		ND		ND

				LQF98-09		5/18/98		YP		C		27.4		240

				LQF98-10		5/18/98		YP		C		25.5		200

		98005		LQF98-11		5/18/98		WP		C		30.1		390		<0.020		<0.20		0.220		<0.040		0.324		0.31		ND		0.025*

				LQF98-12		5/18/98		WP		C		31.5		480

				LQF98-13		5/18/98		WP		C		29.3		340

		98006		LQF98-14		5/18/98		BC		C		28.4		360		<0.020		<0.20		0.040		0.049		0.332		0.10		ND		ND

				LQF98-15		5/18/98		BC		C		25.3		240

		Chebacco Lake

		Station F0062: in Essex/Hamilton.

		98007		CHF98-01		6/3/98		LMB		C		40.6		840		<0.02		<0.14		0.74		0.058		0.127		0.06		ND		ND

				CHF98-02		6/3/98		LMB		C		39.8		840

				CHF98-03		6/3/98		LMB		C		35.7		540

		98008		CHF98-04		6/3/98		CP		C		40.6		400		<0.02		<0.14		0.37		<0.040		0.126		0.06		ND		ND

				CHF98-05		6/3/98		CP		C		43.2		440

				CHF98-06		6/3/98		CP		C		41.9		400

		98009		CHF98-07		6/3/98		BB		C		31.3		400		<0.02		<0.14		0.09		<0.040		0.071		0.23		ND		ND

				CHF98-08		6/3/98		BB		C		30.5		370

				CHF98-09		6/3/98		BB		C		33.1		470

		98010		CHF98-10		6/3/98		YP		C		23.0		140		<0.02		<0.14		0.29		0.046		0.235		0.14		ND		ND

				CHF98-11		6/3/98		YP		C		23.5		160

				CHF98-12		6/3/98		YP		C		22.6		140

		98011		CHF98-13		6/3/98		B		C		22.4		220		<0.02		<0.14		0.29		<0.040		0.208		0.05		ND		ND

				CHF98-14		6/3/98		B		C		19.2		170

				CHF98-15		6/3/98		B		C		19.6		170

		1Species:		bluegill (B) Lepomis macrochirus										2Sample Type    (All samples were fillets with skin off.)														*DDE

				brown bullhead (BB) Ameiurus nebulosus												Composite (C)

				black crappie (BC) Pomoxis nigromaculatus												Individual (I)

				common carp (C) Cyprinus carpio

				chain pickerel (CP) Esox niger										ND - not detected or analytical result is at or below established minimum detection limit (MDL)

				largemouth bass (LMB) Micropterus salmoides

				white perch (WP) Morone americana

				yellow perch (YP) Perca flavescens
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Concord first half

		Table XB.  1997 Concord River Basin Survey.  Fish toxics monitoring data (mg/kg wet wt.) for the Assabet River, Concord/Hudson/Maynard and Warners Pond, Concord.

		Analysis
#		Sample
ID		Collection
Date		Species
Code1		Sample
Code2		Length
(cm)		Weight
(gm)		Cd		Pb		Hg		As		Se		% Lipids		PCB3
(mg/g)		Pesticides3
(mg/g)

		Assabet River

		Station F0041: downstream of Route 2, Concord.

		97028		ARF97-1		9/17/97		WS		C		41.1		940		<0.020		<0.140		0.320		<0.040		0.157		2.5		0.19*		ND

				ARF97-2		9/17/97		WS		C		40.0		800

				ARF97-3		9/17/97		WS		C		40.5		820

		97029		ARF97-4		9/17/97		YP		C		26.1		280		<0.020		<0.140		0.230		0.063		0.257		0.41		ND		ND

				ARF97-5		9/17/97		YP		C		26.1		270

				ARF97-6		9/17/97		YP		C		27.7		320

		97030		ARF97-7		9/17/97		LMB		C		33.1		540		<0.020		<0.140		0.470		<0.040		0.133		0.31		ND		ND

				ARF97-8		9/17/97		LMB		C		27.8		320

				ARF97-9		9/17/97		LMB		C		31.6		430

		97031		ARF97-10		9/17/97		B		C		19.1		170		<0.020		<0.140		0.290		0.073		0.266		0.24		ND		ND

				ARF97-11		9/17/97		B		C		19.0		160

				ARF97-12		9/17/97		B		C		19.8		180

		97033		ARF97-13		9/17/97		WP		C		21.3		140		<0.020		<0.140		0.210		<0.040		0.219		0.71		ND		ND

				ARF97-14		9/17/97		WP		C		20.1		130

				ARF97-15		9/17/97		WP		C		20.1		120

		97034		ARF97-16		9/17/97		YB		I		30.1		400		<0.020		<0.140		0.640		<0.040		0.126		3.8		0.27*		ND

		Station F0042: at Woods Park, Hudson.

		97035		ARF97-17		9/18/97		LMB		C		37.4		800		<0.020		<0.140		0.470		<0.040		0.104		0.22		ND		ND

				ARF97-18		9/18/97		LMB		C		35.2		670

				ARF97-19		9/18/97		LMB		C		34.2		630

		97036		ARF97-20		9/18/97		WS		C		44.0		1000		<0.020		<0.140		0.280		0.054		0.124		4.4		0.17*		ND

				ARF97-21		9/18/97		WS		C		44.6		1050

				ARF97-22		9/18/97		WS		C		44.5		1020

		97037		ARF97-23		9/18/97		B		C		19.0		150		<0.020		<0.140		0.230		<0.040		0.106		0.12		ND		ND

				ARF97-24		9/18/97		B		C		19.7		180

				ARF97-25		9/18/97		B		C		19.3		160

		97038		ARF97-26		9/18/97		AE		C		56.0		400		<0.020		<0.140		0.270		<0.040		0.130		22.0		0.32*		ND

				ARF97-27		9/18/97		AE		C		60.0		460

		97039		ARF97-28		9/18/97		BB		I		27.7		300		<0.020		<0.140		0.120		<0.040		0.052		1.0		ND		ND

		Station F0043: White Pond Road, Maynard.

		97040		ARF97-29		9/18/97		LMB		C		40.2		1060		<0.020		<0.140		0.410		0.041		0.125		0.14		ND		ND

				ARF97-30		9/18/97		LMB		C		42.5		1100

				ARF97-31		9/18/97		LMB		C		37.5		860

		97041		ARF97-32		9/18/97		BB		C		26.8		220		<0.020		<0.140		0.080		<0.040		0.079		0.35		ND		ND

				ARF97-33		9/18/97		BB		C		28.5		290

				ARF97-34		9/18/97		BB		C		30.5		430

		97042		ARF97-35		9/18/97		B		C		18.3		150		<0.020		<0.140		0.080		<0.040		0.113		0.12		ND		ND

				ARF97-36		9/18/97		B		C		18.3		140

				ARF97-37		9/18/97		B		C		19.6		160

		97043		ARF97-38		9/18/97		BC		C		22.5		180		<0.020		<0.140		0.260		<0.040		0.115		0.13		ND		ND

				ARF97-39		9/18/97		BC		C		19.6		120

		1Species		American eel (AE) Anguilla rostrata														2Sample Type    (All samples were fillets with skin off.)

				bluegill (B) Lepomis macrochirus																Composite (C)

				brown bullhead (BB) Ameiurus nebulosus																Individual (I)

				black crappie (BC) Pomoxis nigromaculatus

				largemouth bass (LMB) Micropterus salmoides														3 Analyzed just beyond the EPA recommended holding time although extraction was within holding time.

				white perch (WP) Morone americana

				white sucker (WS) Castomus commersoni

				yellow bullhead (YB) Ameiurus natalis

				yellow perch (YP) Perca flavescens														*Arochlor 1254

		ND - not detected or the analytical result is at or below the established detection limit (MDL)





Concord second half

		Table XB.  1997 Concord River Basin Survey.  Fish toxics monitoring data (mg/kg wet wt.) for the Assabet River, Concord/Hudson/Maynard and Warners Pond, Concord.  (Continued.)

		Analysis
#		Sample
ID		Collection
Date		Species
Code1		Sample
Code2		Length
(cm)		Weight
(gm)		Cd		Pb		Hg		As		Se		% Lipids		PCB3
(mg/g)		Pesticides3
(mg/g)

		Warners Pond

		Station F0040: Concord.

		97023		WPF97-1		9/16/97		LMB		C		32.4		520		<0.020		<0.140		0.520		0.048		0.138		0.14		ND		ND

				WPF97-2		9/16/97		LMB		C		31.2		450

				WPF97-3		9/16/97		LMB		C		31.7		480

		97024		WPF97-4		9/16/97		BC		C		23.6		200		<0.020		<0.140		0.420		0.056		0.133		0.05		ND		ND

				WPF97-5		9/16/97		BC		C		23.0		200

				WPF97-6		9/16/97		BC		C		23.7		200

		97025		WPF97-7		9/16/97		YP		C		23.1		180		<0.020		<0.140		0.190		0.062		0.121		0.12		ND		ND

				WPF97-8		9/16/97		YP		C		22.8		180

				WPF97-9		9/16/97		YP		C		22.7		170

		97026		WPF97-10		9/16/97		B		C		19.7		200		<0.020		<0.140		0.180		<0.040		0.139		0.12		ND		ND

				WPF97-11		9/16/97		B		C		18.8		180

				WPF97-12		9/16/97		B		C		18.8		170

		97027		WPF97-13		9/16/97		YB		C		24.9		270		<0.020		<0.140		0.270		<0.040		0.134		0.31		ND		ND

				WPF97-14		9/16/97		YB		C		27.5		360

				WPF97-15		9/16/97		YB		C		24.9		250

		1Species		American eel (AE) Anguilla rostrata														2Sample Type    (All samples were fillets with skin off.)

				bluegill (B) Lepomis macrochirus																Composite (C)

				brown bullhead (BB) Ameiurus nebulosus																Individual (I)

				black crappie (BC) Pomoxis nigromaculatus

				largemouth bass (LMB) Micropterus salmoides														3 Analyzed just beyond the EPA recommended holding time although extraction was within holding time.

				white perch (WP) Morone americana

				white sucker (WS) Castomus commersoni

				yellow bullhead (YB) Ameiurus natalis

				yellow perch (YP) Perca flavescens														*Arochlor 1254

		ND - not detected or the analytical result is at or below the established detection limit (MDL)
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all blanks 1997

		Table XA.  1997.  Laboratory blank QA/QC data for organics in tissue analyses.  The reporting units are mg/g wet weight.

		ANALYTE		ACCURACY		ACCURACY		ACCURACY		ACCURACY		ACCURACY		ACCURACY		ACCURACY		MINIMUM
DETECTION LIMIT

				Blank #1
(5/26 - 9/29/98)		Blank #2
(5/29 - 9/29/98)		Blank #3
(6/1 - 9/29/98)		Blank #4
(6/4 - 9/29/98)		Blank #5
(6/9 - 9/29/98)		Blank #6
(7/27 - 9/29/98)		Blank #7
(8/4 - 9/29/98)

		PCB A1242		ND		ND		ND		ND		ND		ND		ND		0.06

		PCB A1254		ND		ND		ND		ND		ND		ND		ND		0.17

		PCB A1260		ND		ND		ND		ND		ND		ND		ND		0.16

		Chlordane		ND		ND		ND		ND		ND		ND		ND		0.11

		Toxaphene		ND		ND		ND		ND		ND		ND		ND		0.11

		a-BHC		ND		ND				ND		ND		ND		ND		0.0062

		b-BHC		ND		ND		ND		ND		ND		ND		ND		0.0019

		Lindane		ND		ND		ND		ND		ND		ND		ND		0.0059

		d-BHC		ND		ND		ND		ND		ND		ND		ND		0.020

		Hexachlorocyclopentadiene		ND		ND		ND		ND		ND		ND		ND		0.0077

		Trifluralin		ND		ND		ND		ND		ND		ND		ND		0.0062

		Hexachlorobenzene		ND		ND		ND		ND		ND		ND		ND		0.0091

		Heptachlor		ND		ND		ND		ND		ND		ND		ND		0.012

		Heptachlor Epoxide		ND		ND		ND		ND		ND		ND		ND		0.030

		Methoxychlor		ND		ND		ND		ND		ND		ND		ND		1.07

		DDD		ND		ND		ND		ND		ND		ND		ND		0.0052

		DDE		ND		ND		ND		ND		ND		ND		ND		0.015

		DDT		ND		ND		ND		ND		ND		ND		ND		0.0083

		Aldrin		ND		ND		ND		ND		ND		ND		ND		0.0075

		% Lipid		0.51		0.08		0.21		0.45		0.54		0.46		0.34

		ND - not detected or the analytical result is at or below the established minimum detection limit (MDL).

		REMARKS:  The samples were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCBs and Organochlorine Pesticides.





all spikes 1997

		Table XA.  1997.  Laboratory spike QA/QC data for organics in tissue analyses.

		ANALYTE		ACCURACY						ACCURACY						ACCURACY						ACCURACY						MINIMUM DETECTION LIMIT (mg/g)

				Lab Spike #1
(5/28 - 9/29/99)						Lab Spike #2
(6/2 - 9/29/98)						Lab Spike #3
(6/17 - 9/29/98)						Lab Spike #4
(8/6 - 9/29/98)

		% Lipid		0.41						0.38						0.58						0.48

				EXPECTED (mg/g)		LFM (mg/g)		RECOVERY  (%)		EXPECTED  (mg/g)		LFM (mg/g)		RECOVERY  (%)		EXPECTED  (mg/g)		LFM  (mg/g)		RECOVERY  (%)		EXPECTED  (mg/g)		LFM  (mg/g)		RECOVERY  (%)

		PCB A1242		ND		ND		ND		2.5		2.9		116		ND		ND		ND		ND		ND		ND		0.06

		PCB A1254		ND		ND		ND		ND		ND		ND		2.4		1.8		75		ND		ND		ND		0.17

		PCB A1260		ND		ND		ND		ND		ND		ND		ND		ND		ND		2.5		2.6		104		0.16

		Chlordane		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.11

		Toxaphene		2.5		3.0		120		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.11

		a-BHC		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.0062

		b-BHC		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.0019

		Lindane		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.0059

		d-BHC		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.020

		Hexachlorocyclopentadiene		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.0077

		Trifluralin		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.0062

		Hexachlorobenzene		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.0091

		Heptachlor		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.012

		Heptachlor Epoxide		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.030

		Methoxychlor		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		1.07

		DDD		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.0052

		DDE		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.015

		DDT		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.0083

		Aldrin		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.0075

		ND - not detected or the analytical result is at or below the established MDL.

		REMARKS:  The samples were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCBs and Organochlorine Pesticides.

		LFM - lab fortified matrix





hudson

		Table A.2-5.  1997 DEP DWM Hudson River Basin laboratory QA/QC data for organics in tissue analyses.  (Data expressed in mg/g wet weight unless otherwise noted.)

		ANALYTE		ACCURACY												MINIMUM
DETECTION
LIMIT

				Blank #1
(5/26 - 9/29/98)		Blank #2
(5/29 - 9/29/98)		Blank #3
(6/1 - 9/29/98)		Laboratory Spike #1
(5/28 - 9/29/99)

		% Lipid		0.51		0.08		0.21		0.41

										EXPECTED		LFM		RECOVERY  (%)

		PCB A1242		ND		ND		ND		ND		ND		ND				0.06

		PCB A1254		ND		ND		ND		ND		ND		ND				0.17

		PCB A1260		ND		ND		ND		ND		ND		ND				0.16

		Chlordane		ND		ND		ND		ND		ND		ND				0.11

		Toxaphene		ND		ND		ND		2.5		3.0		120				0.11

		a-BHC		ND		ND		ND		ND		ND		ND				0.0062

		b-BHC		ND		ND		ND		ND		ND		ND				0.0019

		Lindane		ND		ND		ND		ND		ND		ND				0.0059

		d-BHC		ND		ND		ND		ND		ND		ND				0.020

		Hexachlorocyclopentadiene		ND		ND		ND		ND		ND		ND				0.0077

		Trifluralin		ND		ND		ND		ND		ND		ND				0.0062

		Hexachlorobenzene		ND		ND		ND		ND		ND		ND				0.0091

		Heptachlor		ND		ND		ND		ND		ND		ND				0.012

		Heptachlor Epoxide		ND		ND		ND		ND		ND		ND				0.030

		Methoxychlor		ND		ND		ND		ND		ND		ND				1.07

		DDD		ND		ND		ND		ND		ND		ND				0.0052

		DDE		ND		ND		ND		ND		ND		ND				0.015

		DDT		ND		ND		ND		ND		ND		ND				0.0083

		Aldrin		ND		ND		ND		ND		ND		ND				0.0075

		ND - not detected or the analytical result is at or below the established minimum detection limit (MDL).

		REMARKS:  The samples were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCBs and Organochlorine Pesticides.





Charles

		Table A.2-5.  1997/1998 DEP DWM Charles River Basin Survey laboratory blank QA/QC data for organics in tissue analyses.  (Data expressed in mg/kg wet weight unless otherwise noted.)

		ANALYTE		ACCURACY		MINIMUM
DETECTION LIMIT

				Blank #5
(6/9 - 9/29/98)

		PCB A1242		ND				0.06

		PCB A1254		ND				0.17

		PCB A1260		ND				0.16

		Chlordane		ND				0.11

		Toxaphene		ND				0.11

		a-BHC		ND				0.0062

		b-BHC		ND				0.0019

		Lindane		ND				0.0059

		d-BHC		ND				0.020

		Hexachlorocyclopentadiene		ND				0.0077

		Trifluralin		ND				0.0062

		Hexachlorobenzene		ND				0.0091

		Heptachlor		ND				0.012

		Heptachlor Epoxide		ND				0.030

		Methoxychlor		ND				1.07

		DDD		ND				0.0052

		DDE		ND				0.015

		DDT		ND				0.0083

		Aldrin		ND				0.0075

		% Lipid		0.54

		ND - not detected or the analytical result is at or below the established minimum detection limit (MDL).

		REMARKS:  The samples were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCBs and Organochlorine Pesticides.





ten mile

		Table A.2-3.  1997 Ten Mile River Basin Survey laboratory blank QA/QC data for organics in fish tissue analyses.  The reporting units are mg/g wet weight.

		ANALYTE		ACCURACY		MINIMUM
DETECTION LIMIT

				Blank #1
(5/26 - 9/29/98)

		% Lipid		0.51		Not Applicable

		PCB A1242		ND				0.06

		PCB A1254		ND				0.17

		PCB A1260		ND				0.16

		Chlordane		ND				0.11

		Toxaphene		ND				0.11

		a-BHC		ND				0.0062

		b-BHC		ND				0.0019

		Lindane		ND				0.0059

		d-BHC		ND				0.020

		Hexachlorocyclopentadiene		ND				0.0077

		Trifluralin		ND				0.0062

		Hexachlorobenzene		ND				0.0091

		Heptachlor		ND				0.012

		Heptachlor Epoxide		ND				0.030

		Methoxychlor		ND				1.07

		DDD		ND				0.0052

		DDE		ND				0.015

		DDT		ND				0.0083

		Aldrin		ND				0.0075

		ND - not detected or the analytical result is at or below the established minimum detection limit (MDL)

		REMARKS:  The samples were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCBs and Organochlorine Pesticides.





housatonic

		Table XA.  1997/1998 DEP DWM Housatonic River Basin Survey laboratory blank QA/QC data for organics in tissue analyses.  (Data expressed in mg/g wet weight unless otherwise noted.)

		ANALYTE		ACCURACY										MINIMUM
DETECTION
LIMIT

				Blank #3
(6/1 - 9/29/98)		Blank #4
(6/4 - 9/29/98)		Lab Spike #2
(6/2 - 9/29/98)

		% Lipid		0.21		0.45		0.38

								EXPECTED		LFM		RECOVERY
(%)

		PCB A1242		ND		ND		2.5		2.9		116				0.06

		PCB A1254		ND		ND		ND		ND		ND				0.17

		PCB A1260		ND		ND		ND		ND		ND				0.16

		Chlordane		ND		ND		ND		ND		ND				0.11

		Toxaphene		ND		ND		ND		ND		ND				0.11

		a-BHC		ND		ND		ND		ND		ND				0.0062

		b-BHC		ND		ND		ND		ND		ND				0.0019

		Lindane		ND		ND		ND		ND		ND				0.0059

		d-BHC		ND		ND		ND		ND		ND				0.020

		Hexachlorocyclopentadiene		ND		ND		ND		ND		ND				0.0077

		Trifluralin		ND		ND		ND		ND		ND				0.0062

		Hexachlorobenzene		ND		ND		ND		ND		ND				0.0091

		Heptachlor		ND		ND		ND		ND		ND				0.012

		Heptachlor Epoxide		ND		ND		ND		ND		ND				0.030

		Methoxychlor		ND		ND		ND		ND		ND				1.07

		DDD		ND		ND		ND		ND		ND				0.0052

		DDE		ND		ND		ND		ND		ND				0.015

		DDT		ND		ND		ND		ND		ND				0.0083

		Aldrin		ND		ND		ND		ND		ND				0.0075

		LFM - Laboratory Fortified Matrix

		ND - not detected or the analytical result is at or below the established minimum detection limit (MDL).

		REMARKS:  The samples were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCBs and Organochlorine Pesticides.





north coastal

		Table XA.  1997/1998 DEP DWM North Coastal River Basin Survey laboratory QA/QC data for organics in tissue analyses.  (Data expressed in mg/g wet weight unless otherwise noted.)

		ANALYTE		ACCURACY								MINIMUM
DETECTION
LIMIT

				Blank #1
(12/22/98 - 2/25/99)		Laboratory Fortified Matrix #1
(12/29/98 - 2/25/99)

		% Lipid		0.15		0.07

						EXPECTED		LFM		RECOVERY  (%)

		PCB A1242		ND		ND		ND		ND				0.26

		PCB A1254		ND		ND		ND		ND				0.37

		PCB A1260		ND		0.92		0.78		85				0.11

		Chlordane		ND		ND		ND		ND				0.044

		Toxaphene		ND		ND		ND		ND				0.11

		a-BHC		ND		ND		ND		ND				0.017

		b-BHC		ND		ND		ND		ND				0.014

		Lindane		ND		ND		ND		ND				0.012

		d-BHC		ND		ND		ND		ND				0.029

		Hexachlorocyclopentadiene		ND		ND		ND		ND				0.0077

		Trifluralin		ND		ND		ND		ND				0.0062

		Hexachlorobenzene		ND		ND		ND		ND				0.0091

		Heptachlor		ND		ND		ND		ND				0.013

		Heptachlor Epoxide		ND		ND		ND		ND				0.013

		Methoxychlor		ND		ND		ND		ND				1.07

		DDD		ND		ND		ND		ND				0.010

		DDE		ND		ND		ND		ND				0.014

		DDT		ND		ND		ND		ND				0.013

		Aldrin		ND		ND		ND		ND				0.0092

		ND - not detected or the analytical result is at or below the established MDL.

		REMARKS:  The samples were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCBs and Organochlorine Pesticides.

		LFM - laboratory fortified matrix

		LFB - laboratory fortified blank





1998 blanks

		Table XA.  1998.  Laboratory blank QA/QC data for organics in tissue analyses.  The reporting units are mg/g wet weight.

		ANALYTE		ACCURACY		ACCURACY		ACCURACY		ACCURACY		ACCURACY		ACCURACY		ACCURACY		ACCURACY		ACCURACY		ACCURACY		MINIMUM
DETECTION LIMIT

				Blank #1
(12/22/98 - 2/25/99)		Blank #2
(12/30/98 - 2/25/99)		Blank
(1/7/99 - 2/25/99)		Blank #4
(2/3/99 - 2/25/99)		Blank #5
(2/4/99 - 2/25/99)		Blank #6
(2/5/99 - 2/25/99)		Blank #7
(2/9/99 - 2/25/99)		Blank #8
(2/10/99 - 2/25/99)		Blank #9
(2/11/99 - 2/25/99)		Blank #10
(2/12/99 - 2/25/99)

		PCB A1242		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.26

		PCB A1254		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.37

		PCB A1260		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.11

		Chlordane		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.044

		Toxaphene		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.11

		a-BHC		ND		ND				ND		ND		ND		ND		ND		ND		ND				0.017

		b-BHC		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.014

		Lindane		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.012

		d-BHC		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.029

		Hexachlorocyclopentadiene		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.0077

		Trifluralin		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.0062

		Hexachlorobenzene		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.0091

		Heptachlor		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.013

		Heptachlor Epoxide		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.013

		Methoxychlor		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				1.07

		DDD		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.01

		DDE		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.014

		DDT		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.013

		Aldrin		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.0092

		% Lipid		0.15		0.16		0.08		0.11		0.08		0.16		0.18		0.14		0.2		0.12

		ND - not detected or the analytical result is at or below the established minimum detection limit (MDL).

		REMARKS:  The samples were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCBs and Organochlorine Pesticides.





1998 matrix spikes

		Table XA.  1998.  Laboratory spike QA/QC data for organics in tissue analyses.  (Data expressed in mg/g wet weight unless otherwise noted.)

		ANALYTE		ACCURACY						ACCURACY						ACCURACY						ACCURACY						ACCURACY						ACCURACY						MINIMUM DETECTION LIMIT

				Laboratory Fortified Matrix #1
(12/29/98 - 2/25/99)						Laboratory Fortified Blank #1
(12/30/98 - 2/25/99)						Laboratory Fortified Blank #2
(1/7/98 - 2/25/99)						Laboratory Fortified Matrix #2
(2/4/99 - 2/25/99)						Laboratory Fortified Matrix #3
(2/11/99 - 2/25/99)						Matrix Spike Duplicate #1
(2/11/99 - 2/25/99)

		% Lipid		0.07						0.09						0.25						0.06						0.07						0.07

				EXPECTED		LFM		RECOVERY  (%)		EXPECTED		LFB		RECOVERY  (%)		EXPECTED		LFB		RECOVERY  (%)		EXPECTED		LFM		RECOVERY  (%)		EXPECTED		LFM		RECOVERY  (%)		EXPECTED		LFM		RECOVERY  (%)

		PCB A1242		ND		ND		ND		ND		ND		ND		2		2.2		110		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.06

		PCB A1254		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.17

		PCB A1260		0.92		0.78		85		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.99		1.13		114		0.95		0.97		102				0.16

		Chlordane		ND		ND		ND		1.85		1.69		91		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.11

		Toxaphene		ND		ND		ND		ND		ND		ND		ND		ND		ND		0.96		0.84		0.06		ND		ND		ND		ND		ND		ND				0.11

		a-BHC		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.0062

		b-BHC		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.0019

		Lindane		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.0059

		d-BHC		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.020

		Hexachlorocyclopentadiene		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.0077

		Trifluralin		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.0062

		Hexachlorobenzene		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.0091

		Heptachlor		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.012

		Heptachlor Epoxide		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.030

		Methoxychlor		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				1.07

		DDD		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.0052

		DDE		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.015

		DDT		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.0083

		Aldrin		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND		ND				0.0075

		ND - not detected or the analytical result is at or below the established MDL.

		REMARKS:  The samples were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCBs and Organochlorine Pesticides.

		LFM - laboratory fortified matrix

		LFB - laboratory fortified blank
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Concord

		Table XA.  1997 Concord River Basin Survey laboratory QA/QC data for metals in tissue analyses.  (Data expressed in mg/kg wet weight unless otherwise noted.)

		Sample ID		Analyte		Precision						Accuracy						Accuracy*
(% Recovery)				MDL		Analytical
Method

						Sample		Duplicate		RPD		LFM		Spike Amount		Recovery
(%)		LFB		QCS

		97-3771		As		<MDL		<MDL		NA		2.87		3.83		75		92		74		0.040		EPA 200.9

		97-3771		Pb		<MDL		<MDL		NA		4.02		3.83		105		109		106		0.035		EPA 200.7A

		97-3771		Se		0.115		0.157		30.9%		3.83		3.83		100		104		79		0.020		EPA 200.9

		97-3771		Cd		<MDL		<MDL		NA		3.45		3.83		90		95		96		0.050		EPA 200.7A

		97-3778		As		0.054		0.076		33.8%		1.36		1.76		77		104		105		0.040		EPA 200.9

		97-3778		Pb		<MDL		<MDL		NA		1.86		1.76		106		109		106		0.035		EPA 200.7A

		97-3778		Se		0.124		0.120		3.3%		1.32		1.76		75		104		88		0.040		EPA 200.9

		97-3778		Cd		<MDL		<MDL		NA		1.55		1.76		88		95		96		0.020		EPA 200.7A

		97-3790		Hg		0.270		0.260		3.8%		0.070		0.085		82		98		82		0.020		EPA 245.6

		LFB - Laboratory Fortified Blank								NA - Not Applicable						*see Appendix A section A.1.2. for further details

		LFM - Laboratory Fortified Matrix								QCS - Quality Control Sample

		MDL - Minimum Detection Limit								RPD - Relative Percent Difference





Ten Mile

		Table A.2-4.  1997 Ten Mile River Basin Survey laboratory QA/QC data for metals in tissue analyses.  (Data expressed in mg/kg wet weight unless otherwise noted.)

		Sample ID		Analyte		Precision						Accuracy						Accuracy*
(% Recovery)				MDL		Analytical
Method

						Sample		Duplicate		RPD		LFM		Spike Amount		Recovery
(%)		LFB		QCS

		97-3232		As		<MDL		<MDL		NA		17.9		19.68		91		88		76		0.040		EPA 200.9

		97-3232		Pb		<MDL		<MDL		NA		18.9		19.68		96		98		100		0.140		EPA 200.7

		97-3232		Se		0.147		0.125		16.2%		19.1		19.68		97		94		84		0.040		EPA 200.9

		97-3232		Cd		<MDL		<MDL		NA		18.7		19.68		95		91		100		0.020		EPA 200.7

		97-3234		Hg		0.150		0.140		6.9%		1.12		1.25		90		97		88		0.020		EPA 245.6

		LFB - Laboratory Fortified Blank								NA - Not Applicable						*see Appendix A section A.1.2. for further details

		LFM - Laboratory Fortified Matrix								QCS - Quality Control Sample

		MDL - Minimum Detection Limit								RPD - Relative Percent Difference





Hudson

		Table A.2-6.  1997 DEP DWM Hudson River Basin laboratory QA/QC data for metals in tissue analyses.  (Data expressed in mg/kg wet weight unless otherwise noted.)

		Sample ID		Analyte		Precision						Accuracy						Accuracy*
(% Recovery)				MDL		Analytical
Method

						Sample		Duplicate		RPD		LFM		Spike Amount		Recovery
(%)		LFB		QCS

		97-3108		As		<MDL		<MDL		NA		1.78		2.0		89		92		95		0.040		EPA 200.9

		97-3108		Pb		<MDL		<MDL		NA		18.0		20.0		90		93		98		0.140		EPA 200.7

		97-3108		Se		0.184		0.203		9.8%		1.88		2.0		94		103		84		0.040		EPA 200.9

		97-3108		Cd		<MDL		<MDL		NA		20.8		20.0		104		102		93		0.020		EPA 200.7

		97-3108		Hg		0.16		0.16		0.0%		0.171		0.18		95		97		112		0.020		EPA 245.6

		LFB - Laboratory Fortified Blank								NA - Not Applicable						*see Appendix A section A.1.2. for further details

		LFM - Laboratory Fortified Matrix								QCS - Quality Control Sample

		MDL - Minimum Detection Limit								RPD - Relative Percent Difference





Housatonic

		Table XA.  1997/1998 Housatonic River Basin Survey laboratory QA/QC data for metals in tissue analyses.  (Data expressed in mg/kg wet weight unless otherwise noted.)

		Sample ID		Analyte		Precision						Accuracy						Accuracy*
(% Recovery)				MDL		Analytical
Method

						Sample		Duplicate		RPD		LFM		Spike Amount		Recovery
(%)		LFB		QCS

		97-3118		As		<MDL		<MDL		NA		1.86		2.30		81		92		91		0.040		EPA 200.9

		97-3118		Pb		<MDL		<MDL		NA		19.3		23.0		84		93		98		0.140		EPA 200.7

		97-3118		Se		0.214		0.210		1.9%		2.12		2.30		92		103		84		0.040		EPA 200.9

		97-3118		Cd		<MDL		<MDL		NA		22.5		23.0		98		102		93		0.020		EPA 200.7

		97-3118		Hg		0.360		0.460		24.4%		0.38		0.46		84		97		112		0.020		EPA 245.6

		97-4001		As		<MDL		<MDL		NA		1.80		2.0		90		101		92		0.040		EPA 200.9

		97-4001		Pb		<MDL		<MDL		NA		2.30		2.0		115		90		**		0.140		EPA 200.7

		97-4001		Se		0.147		0.139		5.6%		2.34		2.0		117		114		94		0.040		EPA 200.9

		97-4001		Cd		<MDL		<MDL		NA		2.20		2.0		110		90		85		0.020		EPA 200.7

		97-4003		Hg		0.126		0.143		12.6%		0.110		0.125		88		105		112		0.010		EPA 245.6

		LFB - Laboratory Fortified Blank								NA - Not Applicable						*see Appendix A section A.1.2. for further details

		LFM - Laboratory Fortified Matrix								QCS - Quality Control Sample

		MDL - Minimum Detection Limit								RPD - Relative Percent Difference								** target compound not spiked





Charles

		Table A.2-6.  1997/1998 DEP DWM Charles River Basin Survey laboratory QA/QC data for metals in tissue analyses.  (Data expressed in mg/kg wet weight unless otherwise noted.)

		Sample ID		Analyte		Precision						Accuracy						Accuracy*
(% Recovery)				MDL		Analytical
Method

						Sample		Duplicate		RPD		LFM		Spike Amount		Recovery
(%)		LFB		QCS

		97-3766		As		<MDL		<MDL		NA		1.64		1.97		83		110		95		0.040		EPA 200.9

		97-3766		Pb		<MDL		<MDL		NA		1.83		1.97		93		109		106		0.140		EPA 200.7

		97-3766		Se		0.172		0.101		52.0%		1.81		1.97		92		99		85		0.040		EPA 200.9

		97-3766		Cd		<MDL		<MDL		NA		1.95		1.97		99		95		96		0.020		EPA 200.7

		97-3769		Hg		0.17		0.15		12.5%		0.068		0.085		80		98		82		0.020		EPA 245.6

		LFB - Laboratory Fortified Blank								NA - Not Applicable						*see Appendix A section A.1.2. for further details

		LFM - Laboratory Fortified Matrix								QCS - Quality Control Sample

		MDL - Minimum Detection Limit								RPD - Relative Percent Difference





North Coastal

		Table A.2-6.  1997/1998 DEP DWM North Coastal River Basin Survey laboratory QA/QC data for metals in tissue analyses.  (Data expressed in mg/kg wet weight unless otherwise noted.)

		Sample ID		Analyte		Precision						Accuracy						Accuracy*
(% Recovery)				MDL		Analytical
Method

						Sample		Duplicate		RPD		LFM		Spike Amount		Recovery
(%)		LFB		QCS

		L980381-5		As		<MDL		<MDL		NA		15.1		18.7		81		88		80		0.040		EPA 200.9

		L980381-5		Se		0.208		0.213		2.4%		14.6		18.7		78		80		84		0.040		EPA 200.9

		L980381-5		Hg		0.26		0.22		16.7%		0.01		0.0976		102		102		100		0.01		EPA 245.6

		L980381-5		Pb		<MDL		<MDL		NA		20.6		18.7		110		110		101		0.14		EPA 200.7

		L980381-5		Cd		<MDL		<MDL		NA		16.4		18.7		88		88		98		0.02		EPA 200.7

		LFB - Laboratory Fortified Blank								NA - Not Applicable						*see Appendix A section A.1.2. for further details

		LFM - Laboratory Fortified Matrix								QCS - Quality Control Sample

		MDL - Minimum Detection Limit								RPD - Relative Percent Difference
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