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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 Housatonic River Watershed Monitoring Survey in 1997/98.  This QA/QC review was conducted to ensure that the collection and analysis of the monitoring data was of high quality.  The 1997/98 monitoring 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 1997/98 Housatonic River 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 Housatonic River Watershed 1997/98 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 1997/98 Housatonic River Watershed data can be found in the 1997/98 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 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, 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

REFERENCES

(1)
MA DEP.  1999. CN 1.0 Grab Collection Techniques for DWM Water Quality Sampling 1999.  Massachusetts Department of Environmental Protection, Division of Watershed Management.  Worcester, MA.
(2)
 MA DEP.  1999. CN 1.0 Grab Collection Techniques for DWM Water Quality Sampling 1999.  Massachusetts Department of Environmental Protection, Division of Watershed Management.  Worcester, MA.
(3)
MA DEP.  1995.  Laboratory Quality Assurance Plan and Standard Operating Procedures, Appendix B and C.  January 1995. Massachusetts Department of Environmental Protection, Division of Environmental Analysis, Senator William X. Wall Experiment Station.  Lawrence MA.
(4)
MA DEP.  1999.  CN 13.0 Fish Contaminant Monitoring Program Quality Assurance Project Plan, 1999. Massachusetts Department of Environmental Protection, Division of Watershed Management.  Worcester, MA. 

(5)
MA DEP.  1999.  CN 4.0 Hydrolab® Multiprobe Series 3 and Appendixes CN 4.1 – 4.5, 1999. Massachusetts Department of Environmental Protection, Division of Watershed Management.  Worcester, MA. 
(6)
MA DEP.  1995.  Laboratory Quality Assurance and Standard Operating Procedures, “Wet Tissue Digestion for Metals Analysis by Atomic Absorption Spectroscopy and/or ICP Emission Spectroscopy (Fish, Clams, Mussels, Etc.)”, January 1995. Massachusetts Department of Environmental Protection, Division of Environmental Analysis, Senator William X. Wall Experiment Station.  Lawrence MA.

(7)
MA DEP.  1995.  Laboratory Quality Assurance and Standard Operating Procedures, AOAC Method 983.21 “PCBs and Organochlorine Pesticides in Biological Tissue”, January 1995. Massachusetts Department of Environmental Protection, Division of Environmental Analysis, Senator William X. Wall Experiment Station.  Lawrence MA.

(8)
MA DEP.  1999.  CN 9.0 1997/98 Watershed QA/QC Assessment Report , 1999. Massachusetts Department of Environmental Protection, Division of Watershed Management.  Worcester, MA.

 (9)
Clesceri, L.S., A.E. Greenberg, and A.D. Eaton (editors). 1998. Standard Methods for the Examination of Water and Wastewater, 20th Edition, American Public Health Association, Washington D.C. 

[image: image4.wmf]0

1

1

9

7

0

0

0

0

1

1

9

7

5

0

0

3

0

3

6

M

i

l

e

s

N

M

A

 

T

o

w

n

s

M

a

j

o

r

 

P

o

n

d

s

M

a

j

o

r

 

S

t

r

e

a

m

s

S

t

r

e

a

m

 

G

a

g

e

s

L

e

g

e

n

d

A.2 QA/QC Data

Field blank and replicate sampling results for the discrete water quality sampling (physico/chemical and bacteriological) are provided in Tables A.2-1 through A.2-4.  Tables A.2-5 and A.2-6 contain laboratory QA/QC data for organics in tissue analyses and metals in tissue analyses, respectively.
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Table A.2-1.  1997/1998 DEP DWM Housatonic River Basin instream physico-chemical QA/QC field blank data.  (All units expressed in mg/L unless otherwise specified.)

Time
Alkalinity
Hardness
Specific 
Chloride
Suspended
Total 
Turbidity
Total 
Ammonia
Nitrate
Total 

(24hr)
Conductivity 
 Solids
Solids
 (NTU)
Kjeldahl 
Phosphorus


(umhos)
Nitrogen

Field Blank Sample


21-0002
 BLANK
 07/22/97
 9:50
2.0
<0.66 
--
<1.0
**  
 --
 0.10
      --
       <0.02        <0.02          <0.01

21-0029
BLANK
08/26/97
10:45
--  
--  
--
--  
--  
--
--  
--
--  
--  
--  

21-0026
BLANK
08/26/97
11:57
2.0
**  
--
1.0
<2.5
--
<0.1  
--
<0.02
<0.02
<0.01

21-0046
BLANK
09/30/97
**
--  
--  
--
--  
--  
--
--  
--
--  
--  
--  

21-0038
BLANK
09/30/97
10:05
2.0
<0.66 
--
<1.0
<2.5
--
**  
--
<0.02
<0.02
<0.01

21-0055
BLANK
10/29/97
**
1.0
**  
--
<1.0
<2.5
--
**  
--
<0.02
<0.02
<0.01
* = interference           ** = missing/censored data          -- = no data

Table A.2-2. 1997/1998 DEP DWM Housatonic River Basin instream physico-chemical QA/QC field replicate data.  (All units expressed in mg/L unless otherwise specified.)

Time
Alkalinity
Hardness
Specific 
Chloride
Suspended
Total 
Turbidity
Total 
Ammonia
Nitrate
Total 

(24hr)
Conductivity 
 Solids
Solids
 (NTU)
Kjeldahl 
Phosphorus

(umhos)
Nitrogen
KONKAPOT RIVER,  Station: KR12


21-0013
21-0014
07/22/97
12:45
43  
47  
--
7.0
**  
--
1.1  
--
<0.02
0.02
0.02

21-0014
21-0013
07/22/97
12:45
43  
46  
--
7.0
**  
--
1.1  
--
<0.02
0.02
0.02

Relative Percent Difference (RPD):
0.0%
2.2%
0.0%
0.0%
0.0%
0.0%
0.0%


___________________________________________________________________________________________________________________________________________________________________________________________________________
KONKAPOT RIVER,  Station: KR07


21-0020
21-0021
08/26/97
10:04
118  
**  
--
9.0
<2.5
--
0.60
--
<0.02
0.09
<0.01

21-0021
21-0020
08/26/97
10:04
118  
**  
--
10  
<2.5
--
0.60
--
<0.02
0.09
<0.01

Relative Percent Difference (RPD):
0.0%
10.5%
0.0%
0.0%
0.0%
0.0%
0.0%

21-0052
21-0053
10/29/97
10:46
78  
**  
--
7.0
<2.5
--
**  
--
0.02
<0.02
0.03

21-0053
21-0052
10/29/97
10:46
79  
**  
--
7.0
<2.5
--
**  
--
<0.02
<0.02
<0.01

Relative Percent Difference (RPD):
1.3%
0.0%
0.0%
0.0%
0.0%
100.0%


___________________________________________________________________________________________________________________________________________________________________________________________________________
KONKAPOT RIVER,  Station: KR01


21-0035
21-0036
09/30/97
9:15
161  
204  
--
9.0
2.6
--
**  
--
<0.02
0.49
0.02

21-0036
21-0035
09/30/97
9:15
159  
202  
--
9.0
<2.5
--
**  
--
<0.02
0.53
0.02

Relative Percent Difference (RPD):
1.3%
1.0%
0.0%
3.9%
0.0%
7.8%
0.0%

* = interference           ** = missing/censored data          -- = no data
Table A.2-3.  1997/1998 DEP DWM Housatonic River Basin instream bacteriological QA/QC field blank data.  (cfu/100mLs.)

Time
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS


(24hr)

Field Blank Sample


21-0002
BLANK
 07/22/97
9:50
**  
--  
--  
 --  

21-0029
BLANK
08/26/97
10:45
<20
<20
--  
--  

21-0026
BLANK
08/26/97
11:57
<20
<20
--  
--  

21-0046
BLANK
09/30/97
**
<20
<20
--  
--  

21-0038
BLANK
09/30/97
10:05
<20
<20
--  
--  

21-0055
BLANK
10/29/97
**
<20
<20
--  
--  

21-0062
BLANK
10/29/97
**
<20
<20
--  
--  

21-0081
BLANK
05/19/98
11:15
<20
<20
<20
--  

21-0110
BLANK
06/02/98
10:10
**  
**  
**  
--  

* = interference           ** = missing/censored data          -- = no data
Table A.2-4. 1997/1998 DEP DWM Housatonic River Basin instream bacteriological QA/QC field replicate data.  (cfu/100mLs, log10 transformed.)


Time
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS

(24hr)
KONKAPOT RIVER,  Station: KR12


21-0013
21-0014
07/22/97
12:45
**  
--  
--  
--  

21-0014
21-0013
07/22/97
12:45
**  
--  
--  
--  
KONKAPOT RIVER,  Station: KR08


21-0049
21-0050
09/30/97
12:54
2.079
1.778
--  
--  

21-0050
21-0049
09/30/97
12:54
2.146
1.778
--  
--  

Relative Percent Difference (RPD):
3.2%
0.0%
KONKAPOT RIVER,  Station: KR07A


21-0079
21-0080
05/19/98
11:15
<1.301
<1.301
1.778
--  

21-0080
21-0079
05/19/98
11:15
<1.301
<1.301
<1.301
--  

Relative Percent Difference (RPD):
0.0%
0.0%
31.0%

21-0108
21-0109
06/02/98
10:05
**  
**  
**  
--  

21-0109
21-0108
06/02/98
10:05
**  
**  
**  
--  
KONKAPOT RIVER,  Station: KR07


21-0020
21-0021
08/26/97
10:04
1.602
1.301
--  
--  

21-0021
21-0020
08/26/97
10:04
1.778
<1.301
--  
--  

Relative Percent Difference (RPD):
10.4%
0.0%

21-0052
21-0053
10/29/97
10:46
<1.301
<1.301
--  
--  

21-0053
21-0052
10/29/97
10:46
*   
<1.301
--  
--  

Relative Percent Difference (RPD):
0.0%

KONKAPOT RIVER,  Station: KR06


21-0032
21-0033
08/26/97
11:57
1.602
<1.301
--  
--  

21-0033
21-0032
08/26/97
11:57
1.301
<1.301
--  
--  

Relative Percent Difference (RPD):
20.7%
0.0%

KONKAPOT RIVER,  Station: KR05


21-0059
21-0060
10/29/97
9:27
1.301
<1.301
--  
--  

21-0060
21-0059
10/29/97
9:27
*   
<1.301
--  
--  

Relative Percent Difference (RPD):
0.0%

KONKAPOT RIVER,  Station: KR01


21-0035
21-0036
09/30/97
9:15
2.806
3.000
--  
--  

21-0036
21-0035
09/30/97
9:15
2.820
<1.301
--  
--  

Relative Percent Difference (RPD):
0.5%
79.0%
* = interference           ** = missing/censored data          -- = no data
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* not detected or the analytical result is at or below the established minimum detection limit (MDL).

Table A.2-5.  1997/1998 DEP DWM Housatonic River Basin Survey laboratory QA/QC data for organics in tissue 

analyses.  (Data expressed in 

m

g/g wet weight unless otherwise noted.)

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

for the analysis of PCBs and Organochlorine Pesticides.

ACCURACY



MINIMUM

DETECTION

LIMIT

Lab Spike #2

(6/2 - 9/29/98)

0.38



[image: image2.wmf]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

Table A.2-6.  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.)

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

Alkalinity (titrimetric)



EPA 310.1
SM 2320B

Chloride (titrimetric)





SM 4500CL-B

Hardness (EDTA)




EPA 130.2
SM 2340B

Turbidity





EPA 180.1
SM 2130B

Ammonia-N (Automated – phenate)


EPA 350.1
SM 4500-NH3-H

Nitrate/Nitrite-N (automated – hydrazine)

EPA 353.1
SM 4500 –NO3 -H

Total Phosphorus




EPA 365.2
SM 4500P-E

Suspended Solids





SM 2540D

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

APPENDIX B - 1997 DEP HOUSATONIC RIVER BASIN SURVEY DATA 

MATERIALS AND METHODS 

The DWM began sampling in July 1997 and continued through June 1998.  The DWM sampling plan matrix is summarized in Table B1.  Sampling components at river stations included in situ measurements, physico-chemical and nutrient sampling, fecal coliform bacteria sampling, benthic macroinvertebrate sampling, fish population, toxics in fish flesh and sediment.  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 Housatonic Basin Survey DEP DWM sampling matrix.
STREAM NAMES
STATION1
1997 JULY
1997 AUG
1997 SEPT
1997  OCT
1998  MAY
1998  JUNE

Southwest Branch Housatonic River
HW02S

M

M



West Branch Housatonic River
HW01

M

M



East Branch Housatonic River
21-EBH01

M(

M(




21-EBH02

M(

M(



Housatonic River
21-HR01

M(

M(




21-HR02

M(

M(




21-HR03

M






21-HR04

M






21-HR05

M






21-HR06

M





Furnace Brook
FB01

M





Williams River
WR01

M





Karner Brook
KB01

M, P






KB02

M, P





Konkapot River
KR12
B, H, N, C
B, H, N, C, M
B, H, N, C
B, H, N, C




KR11
B, H
B, H, M
B, H
B, H




KR10
B, H
B, H
B, H
B, H




F0049



F




KR09
B, H
B, H, M
B, H
B, H




KR08
B, H
B, H, M
B, H
B, H




KR07A




B, S
B


KR07
B, H, N, C
B, H, N, C
B, H, N, C
B, H, N, C
B
B


(KR07) bio or F0048

M

F




KR06
B, H
B, H, M
B, H
B, H
B
B


KR05
B, H
B, H, M
B, H
B, H
B
B


KR04
B, H
B, H
B, H
B, H
B
B


KR03A




B
B


F0047



F




KR03
B, H
B, H, M
B, H
B, H
B
B


KR02A




B
B


KR02
B, H
B, H, M
B, H
B, H
B
B


KR01A




B
B


KR01 or F0046
B, H, N, C
B, H, N, C, F
B, H, N, C
B, H, N, C
B, S
B


(KR01) bio or F0045

M, F





Umpachene River
KR06A




B
B

Squabble Brook
KR02B




B
B


KR02C




B


1Samping did not necessarily occur at the same exact location although that which occurred in the general vicinity of the sampling station is listed together.

B=Bacteria (fecal coliform, E. coli);  C=Chemistry (alkalinity, hardness, chlorides, total suspended solids, turbidity);

F=Fish toxics;  H=Hydrolab( multiprobe meter (pH, dissolved oxygen, conductivity, temperature, total dissolved solids);  M=Macroinvertebrate kick sampling and habitat assessment;  M( =Macroinvertebrate samples collected with Hester Dendy Samplers deployed in August and retrieved in October;  N=Nutrients (total phosphorus, ammonia, nitrate-nitrogen, nitrite-nitrogen);  P=Fish population;  S=Sediment screening (grab samples analyzed for total solids, aluminum, iron and mercury content. 

SURVEY CONDITIONS
Conditions prior to each survey were characterized by analyzing precipitation and streamflow data.  One weather station precipitation gage, Stockbridge Station #109, was used to determine precipitation and weather conditions in the five days prior to and on the sampling dates.  Data from this station was provided by the DEM Office of Water Resources (MA DEM 1998).  Discharge (hereinafter referred to as streamflow) and duration data were obtained from two continuous USGS stream gages in the basin (see Figure B1), East Branch Housatonic River at Coltsville (01197000) and Housatonic River near Great Barrington (01197500).  Streamflow statistics for the period-of-records for both gages are available from USGS.  These data can be found in their Water Resources Data for Massachusetts and Rhode Island, Water Year 1997 and 1998 reports (Socolow et al., 1997 and 1998) and the Gazetteer of Hydrologic Characteristics of Streams in Massachusetts—Housatonic River Basin (Wandle and Lippert 1984).  The period of record (POR) for the East Branch Housatonic River gage at Coltsville is from March 1936 to present while the Housatonic River at Great Barrington gage is from May 1913 to present. 
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Figure B1.  Location USGS gaging stations in the Housatonic River Basin.

STREAM WATER QUALITY MONITORING
The water quality sampling effort was focused on the Konkapot River and was comprised of a synoptic monitoring approach at the stations identified in Figure B2.  Sampling at these synoptic monitoring locations included: in situ measurements at each station using a Scout 3 Hydrolab( multiparameter meter (water temperature, dissolved oxygen, conductivity, total dissolved solids, and pH), and bacteria sampling (fecal coliform).  Three sampling stations representing the upper, mid and lower watershed were also sampled for physico-chemical variables (alkalinity, hardness, specific conductivity, chloride, total and suspended solids, and turbidity), and nutrient concentrations (ammonia and nitrate nitrogen and total phosphorus).  Investigative sampling to isolate sources of fecal coliform bacteria was conducted in the spring of 1998.  These stations are also identified in Figure B2.
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Figure B2.  Location of 1997 water quality sampling stations in the Housatonic River Basin.

Procedures used for water sampling and sample handling are described in the Basins Program Standard Operating Procedures River and Stream Monitoring (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 Standard Operating Procedure (SOP). The quality control protocol that was followed for field and equipment blank samples is described in Appendix A of this 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.
MACROINVERTEBRATES
Aquatic macroinvertebrates were collected from selected sites (Figure B3) within the Housatonic River Watershed by either kick-sampling or deployment of artificial substrates. Ten individual kicks taken within a 100-m reach of the selected stream were composited, representing a total sample area of 2 m2.  Collected material was transferred to a plastic jar, labeled, and preserved with denatured 95% ethanol (Appendix C).  At sites where the kick-sampling methodology could not be applied artificial substrates (Hester Dendy samplers) were deployed on 26 August 1997 and retrieved on 8 October 1997 (Appendix D).  Habitat quality was scored at each sampling location following a habitat assessment procedure modified from Plafkin et al. (1989).

Details related to sample handling, processing, and analysis are provided in the form of technical memoranda as follows:

· Appendix C - author: John Fiorentino.  Housatonic River Watershed 1997 Biological Assessment RBP III methodologies.

· Appendix D - author: Gerald Szal. 1997 Housatonic Survey: Macroinvertebrate RBP II Evaluations Upstream and Downstream of NPDES Discharges.   RBP II methodologies. 

FISH POPULATION
The DWM conducted a fish population survey in Karner Brook (Housatonic River Basin) during the summer of 1997. The stations were located near two of the macroinvertebrate stations (B0018, B0019).  Surveys were conducted using techniques similar to Rapid Bioassement Protocols V (fish) as described by Plafkin et al. (1989).  

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, if alive. 

FISH TOXICS
Fish toxics monitoring is aimed primarily at assessing human health risks associated with the consumption of freshwater fishes.   The program is a cooperative effort between three DEP Offices/Divisions, (i.e., Watershed Management, Research and Standards, and Environmental Analysis), Department of Fisheries and Wildlife Environmental Law Enforcement, and the Department of Public Health (DPH).  Fish tissue monitoring is typically conducted to assess the concentrations of toxic contaminants in freshwater fish, identify waterbodies where those concentrations may pose a risk to human health, and identify waters where toxic chemicals may impact fish and other aquatic life.  Fish tissue analysis has been restricted to edible fillets.  The fish toxics monitoring was designed to screen the edible fillets of several species of fish representing different feeding guilds (i.e., bottom dwelling omnivores, top-level predators, etc.) for the presence of heavy metals, PCBs and organochlorine pesticides and to assess human health risks associated with the consumption of freshwater fishes.

Uniform protocols, designed to assure accuracy and prevent cross-contamination of samples, were followed for collecting, processing and shipping fish collected via electroshocking with a Smith Root Model 12 backpack unit from the Konkapot River. Lengths and weights were measured and fish were 
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Figure B3.  Location of 1997 DWM benthic macroinvertebrate sampling and fish contaminant monitoring stations sampled in the Housatonic River Watershed.

visually inspected for tumors, lesions, or other anomalies.  Fish were collected from several sites on the Konkapot River (Figure B3).  Fish included in the sample were placed in ice filled coolers and were processed in the field (26 August 97 survey) or brought back to the laboratory for sample processing (14 October 97 survey).  Scale samples were obtained from each sample to determine the age of the fish.  Fish were filleted (skin off) on glass cutting boards and prepared for freezing.  All equipment used in the filleting process was rinsed (cold water for field processing, hot water for laboratory processing) to remove slime, scales, and other fluids such as blood, then re-rinsed twice in deionized water before (and/or after) each sample.  Individual fillets were wrapped in aluminum foil or stored in the single sample container, whereas two to three fillets from like-sized individuals of the same species (composite sample) were wrapped together in aluminum foil or stored in the single sample container.  Fillets targeted for metals analysis were placed in VWR 32-ounce high density polyethylene (HDPE) cups with covers.  The opposite fillets were wrapped in aluminum foil for % lipids, PCBs and organochlorine pesticide analysis.  Samples were tagged and frozen for subsequent delivery to the Department’s Wall Experiment Station (WES).  

Methods used at WES for metals analysis include the following:

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

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 (MA DEP 1994). 

SEDIMENTS
Three samples of soft sediment were collected at two sites in the Konkapot River; Station KR01:  Konkapot River approximately 15 m above the dam at Ashley Falls in a depositional area near the northern bank and from an erosional area along the southern bank and at Station KR07A and from the Konkapot River approximately 10 m above the dam at Mill River in a depositional area near the eastern bank.  Sampling was conducted to screen the sediments for the presence of mercury, a qualitative assessment only for the accumulation of mercury.  

Since the survey was only qualitative, EPA approved sediment collection methods were not adhered to.  At each site a steel shovel was used to bring the sediment above the water surface.   Using a new, disposable plastic scoop at each collection site the top inch or so of sediment was scraped away and discarded.  Scoops of the sample were then transferred into a Trace Clean( wide-mouth HDPE one-liter sample container.   Care was given to avoid including sediment that had come in contact with the steel shovel.   Additional shovels of sediment were collected at each site following the methods described above until each sample container was filled.  The samples were then tagged in the field and were placed in a cooler at the required storage temperature of 4(C and transported to the WES laboratory.

The sediment samples were analyzed at WES for total solids, aluminum, iron and mercury within established holding times and according to methods SM2540G, EPA 6010B, EPA 6010B, and EPA 7471A, respectively.   The metals data, reported in mg/kg wet weight, were converted to mg/kg dry weight by dividing the metal result by the total solid result.  Sediment metals were compared to the L-EL and S-EL (lowest and severe effect levels) published by Persaud et al. (1993).   The normalization of the sediment according to Schropp and Windom (1988) to calculate an enrichment ratio (ER) for mercury was not conducted since the sediment collection method did not follow EPA approved procedures.  The sediment results can only be used to provide a qualitative assessment and cannot be used for any quantitative purpose.

LAKES
A series of synoptic surveys were conducted on a total of 32 lakes, ponds or impoundments (the term "lakes" will hereafter be used to include all) in the Housatonic River Watershed during August 1997.  Eleven of the lakes are less than 50 acres in total surface area. The lakes surveyed in 1997 were located wholly or partly within 19 different communities and were fairly evenly distributed among them.  The total surface acreage of the Housatonic Watershed lakes is 5,227.  Of that total, 81%, or 4,254 acres, was assessed during the 1997 surveys.  Designated water supplies (i.e., Class A) accounted for only 12% (or 530 acres) of the assessed acreage.

From the information gathered during these surveys, three types of assessments were made on these lakes. First, they were assessed against the criteria for use support from the Commonwealth of Massachusetts Summary of Water Quality 1998 report (MA DEP 1998a).  Next, the trophic status (level of nutrient enrichment) of each lake was evaluated.  And last, the presence of non-native aquatic and/or wetland plant species was noted.  Fish advisory information was obtained from the Department of Public Health.

Synoptic surveys consisted of taking observations from at least one access point on each lake (multiple access points on larger lakes).  At each lake, an attempt was made to observe the entire surface area to determine the extent of areal macrophyte cover.

At each observation site the general water quality was noted and all aquatic and wetland macrophyte 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 several times in different directions from the observation site to provide more thorough coverage.

Where possible, 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 were 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 and 1999) were analyzed to estimate hydrological conditions during the water quality sampling events.  This review was conducted to estimate the streamflow condition in relation to the 7-day, 10-year (7Q10) low flow.  Additionally, this review was used to determine whether the fecal coliform bacteria data were representative of “wet” or “dry weather” sampling conditions.  

Generally, the flows during the sampling events were below average monthly conditions.  A single exception was noted in June 1998 when flows were almost 2 and 2.4 times higher (East Branch Housatonic River and mainstem Housatonic River gages, respectively) than the monthly average for the period-of-record as reported Socolow et al. (1999). Survey conditions are described below for each DWM sampling event reviewed for the assessment.

22 July 1997:  The first survey performed during the summer of 1997 occurred during the lowest flow condition of any of the Konkapot River water quality sampling events.  This survey was conducted during and following relatively dry weather (Table B2).  Streamflows in both the East Branch and Housatonic Rivers were below the monthly averages for July 1997 as well as the period of record for each gage (Table B3).  Discharge was approximately two times higher than the 7-day, 10-year (7Q10) low flow estimates at either gage (USGS 1998). Data collected during this survey will be interpreted as being representative of dry weather conditions.

26 August 1997:  A sizable storm (0.82 inches of rain) preceded the August sampling event by one day (Table B2).  Although the mainstem Housatonic River gage at Great Barrington did not reflect the response of the stream to the storm until the day after the survey (Table B3), the data collected will be interpreted as being representative of wet weather conditions.
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30 September 1997:   Almost a half inch of precipitation was recorded at the Stockbridge Station two days prior to the water quality sampling event on the Konkapot River (Table B2).  Another two-tenths inches of precipitation occurred on the day prior to the survey.  As detailed in Table B3 flow conditions recorded at the USGS Housatonic River Great Barrington gage increased by approximately one-third (Figure B4).  Although the Konkapot River may respond more quickly to a precipitation event, the data (interpreted with caution) will be considered as being representative of wet weather conditions.

29 October 1997: Although significant precipitation was recorded five and three days prior to the survey (see Figure B5, and Table B2), discharge in the mainstem Housatonic River (Table B3) had peaked and was receding by the day of the survey.  It is considered likely that the Konkapot River was also returning to pre-storm levels and was approaching normal ambient flow conditions. This survey will be considered as representing dry weather conditions.

19 May 1998: A small storm (0.23 inches of precipitation) occurred two days prior to the sampling event (Table B2) without any discernable effects on streamflow (Table B3).  This survey will be considered as representing dry weather conditions.

2 June 1998: A major storm event (1.85 inches of rain) preceded the water quality sampling in the Konkapot River by two days (Figure B6 and Table B2).  Flow in the mainstem Housatonic River rose from 205 cfs to a high of 988 cfs on the day of the survey (Table B3).  This survey will be considered as representing wet weather conditions. 

Table B2.  1997/1998 MA DEM Precipitation Data Summary (MA DEM 1998).

Housatonic River Basin Survey 

Precipitation Data Summary (reported in inches of rain)









Stockbridge Station  # 109




Precipitation












Survey Dates
5 Days Prior
4 Days Prior
3 Days Prior
2 Days Prior
1 Days Prior
Sample Date

7/22/97
0.00
0.00
0.00
0.00
0.23
0.00

8/26/97
0.10
0.01
0.00
T*
0.82
0.10

9/30/97
<0.01
0.00
0.00
0.47
0.19
0.00

10/29/97
0.72
0.00
0.83
0.00
0.00
0.00

5/19/98
0.00
0.00
0.02
0.23
0.00
0.00

6/2/98
0.00
0.28
0.00
1.85
0.00
0.00

*  trace amount of precipitation noted

Table B3.  1997/1998 USGS Flow Data Summary (Socolow et al. 1998 and 1999). 

Housatonic River Basin Survey 

USGS Flow Data Summary  (reported in cfs)











East Branch Housatonic River at Coltsville, MA (Provisional 7Q10 = 12.434 cfs USGS 1998)

Gage #01197000

Flow
















Survey Dates
5 Days

Prior
4 Days

Prior
3 Days

Prior
2 Days

Prior
1 Days

Prior
Sample Date
Monthly Mean
POR* Monthly Mean

7/22/97
43
55
36
25
23
22
43.7
53.3

8/26/97
34
39
39
34
27
31
32.8
47.2

9/30/97
24
24
34
25
31
32
21.6
53.7

10/29/97
21
27
31
50
54
36
31.7
70.1

5/19/98
129
108
95
94
94
81
111
141

6/2/98
31
32
56
125
631
154
223
82.8





















Housatonic River near Great Barrington, MA  (Provisional 7Q10 = 69.330 cfs USGS 1998)

Gage #01197500

Flow
















Survey Dates
5 Days

Prior
4 Days

Prior
3 Days

Prior
2 Days

Prior
1 Days

Prior
Sample Date
Monthly Mean
POR Monthly Mean

7/22/97
156
160
163
140
125
127
219
277

8/26/97
160
174
174
167
145
140
175
240

9/30/97
101
101
100
110
119
132
113
256

10/29/97
199
230
258
293
312
287
168
307

5/19/98
622
527
462
415
410
377
441
691

6/2/98
192
189
205
222
620
988
980
414

* Period of Record     

STREAM WATER QUALITY MONITORING 
All DEP water quality data is managed and maintained in an Access Database (Dallaire 1999).  The Hydrolab in-situ results are provided in Table B4.  Discrete water sampling data includes physico-chemical (Table B5) and bacterial data (Table B6).

Table B4.  1997/1998 DEP DWM Housatonic 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)


KONKAPOT RIVER


Station: KR12,  Mile Point: 22.1

Description: upstream/north at Beartown Mtn Rd, Monterey. Standing on pipe emerging from earth berm retaining Brewer Lake.


21-0016
07/22/97
13:19
<0.3  
25.2  
8.0  
115
0.07
7.9 
94
**

21-0025
08/26/97
11:55
0.6  
21.2  
8.3  
118
0.08
7.4 
81
--

21-0042
09/30/97
11:37
<0.3  
14.6  
7.9  
116
0.07
9.5 
94
--

21-0054
10/29/97
11:30
1.0  
3.8  
7.6  
118
0.07
11.9 
89
--
KONKAPOT RIVER


Station: KR11,  Mile Point: 21.2

Description: downstream/south at Route 23, Monterey.

21-0012
07/22/97
12:42
<0.3  
21.4  
7.6  
139
0.09
9.0 
99
5

21-0024
08/26/97
11:34
<0.3  
18.7  
7.6  
133
0.09
9.0 
95
--

21-0041
09/30/97
11:14
<0.3  
13.3  
7.5  
139
0.09
9.3 
89
--

21-0066
10/29/97
11:42
<0.3  
4.3  
7.5  
117
0.07
12.1 
92
9
KONKAPOT RIVER


Station: KR10,  Mile Point: 19

Description: downstream/northwest at Curtis Road bridge, Monterey.

21-0011
07/22/97
12:16
<0.3  
19.7  
7.6  
237
0.2
8.3 
89
16

21-0023
08/26/97
11:16
<0.3  
17.1  
7.6  
211
0.1
8.2 
83
--

21-0040
09/30/97
10:59
<0.3  
12.3  
7.6  
236
0.2
9.0 
85
--

21-0065
10/29/97
11:24
<0.3  
4.3  
7.5  
143
0.09
12.0 
91
9
KONKAPOT RIVER


Station: KR09,  Mile Point: 16.1

Description: downstream/south at Hartsville Mill Road, New Marlborough.   Southeast of Lake Buel outlet, west of New 
Marlborough locality of Hartsville.


21-0010
07/22/97
11:49
<0.3  
21.0  
8.4  
237
0.2
8.9 
98
8

21-0022
08/26/97
10:50
<0.3  
16.1  
8.3  
215
0.1
9.8 
97
--

21-0039
09/30/97
10:34
<0.3  
12.3  
8.1  
265
0.2
9.7 
92
--

21-0064
10/29/97
10:47
<0.3  
4.6  
7.9  
147
0.09
12.2 
94
3

KONKAPOT RIVER


Station: KR08,  Mile Point: 13.1

Description: upstream/north at Hartsville Mill River Road bridge which is approximately 3/10 mile northwest of New 
Marlborough Hill Road.


21-0009
07/22/97
11:20
<0.3  
18.9  
7.8  
252
0.2
7.9 
83
13

21-0034
08/26/97
12:25
<0.3  
16.8  
7.9  
234
0.1
8.9 
90
7

21-0049
09/30/97
12:54
<0.3  
12.3  
7.7  
272
0.2
8.9 
84
<1

21-0063
10/29/97
10:24
<0.3  
4.8  
7.5  
167
0.1
11.6 
90
8
KONKAPOT RIVER


Station: KR07,  Mile Point: 11.7

Description: east side at Clayton Mill River Road, north of Mill River Road bridge downstream of old dam, New 
Marlborough.  (Remains of old dam on banks only.)


21-0007
07/22/97
11:53
<0.3  
19.6  
8.3  
261
0.2
9.4 
100
--

21-0020
08/26/97
10:07
<0.3  
15.3  
8.3  
250
0.2
10.3 
101
--

21-0037
09/30/97
10:00
<0.3  
12.2  
8.2  
288
0.2
10.6 
99
--

21-0052
10/29/97
10:49
<0.3  
5.1  
8.1  
179
0.1
12.9 
100
--

KONKAPOT RIVER


   Station: KR06,  Mile Point: 9.8

Description: east side Clayton Mill River Road approximately 1 and 1/2 miles north of Konkapot Road/Clayton Mill River  
Road intersection, New Marlborough.  Utility pole #MEC0645   N.E.Tel#43.


21-0008
07/22/97
10:51
<0.3  
17.5  
8.3  
272
0.2
9.5 
97
28*

21-0032
08/26/97
11:57
0.3  
16.0  
8.4  
267
0.2
10.3 
101
7

21-0048
09/30/97
12:27
<0.3  
12.5  
8.4  
291
0.2
9.9 
94
<1

21-0061
10/29/97
09:53
<0.3  
4.8  
8.0  
190
0.1
12.8 
99
3
* = outside calibrated range, ** = censored data,  -- = no data 

Table B4.  Continued.  1997/1998 DEP DWM Housatonic 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)

KONKAPOT RIVER


Station: KR05,  Mile Point: 8.5

Description: upstream/east at Konkapot Road bridge, New Marlborough.

21-0006
07/22/97
10:21
<0.3  
17.4  
8.3  
273
0.2
9.1 
93
19

21-0031
08/26/97
11:33
<0.3  
15.7  
8.4  
265
0.2
10.2 
100
6

21-0047
09/30/97
12:07
<0.3  
12.9  
8.4  
293
0.2
10.0 
95
<1

21-0059
10/29/97
09:27
<0.3  
4.7  
7.9  
194
0.1
12.5 
96
9
KONKAPOT RIVER


Station: KR04,  Mile Point: 7.3

Description: upstream/north at Canaan-Southfield Road bridge, New Marlborough.

21-0005
07/22/97
11:22
<0.3  
18.7  
8.2  
277
0.2
9.7 
101
--

21-0030
08/26/97
11:07
<0.3  
15.8  
8.2  
270
0.2
9.7 
96
6

21-0045
09/30/97
11:46
<0.3  
12.9  
8.2  
299
0.2
9.9 
94
<1

21-0058
10/29/97
10:26
0.6  
4.8  
8.0  
200
0.1
12.5 
96
--
KONKAPOT RIVER


Station: KR03,  Mile Point: 5.3

Description: upstream/northeast at Old Turnpike North bridge, North Canaan, Connecticut.

21-0004
07/22/97
11:01
<0.3  
18.3  
8.0  
280
0.2
9.3 
97
--

21-0028
08/26/97
10:39
<0.3  
15.7  
8.1  
275
0.2
9.0 
88
5

21-0044
09/30/97
11:24
<0.3  
13.0  
8.1  
302
0.2
9.3 
88
9

21-0057
10/29/97
10:04
0.4  
4.7  
7.8  
203
0.1
11.9 
91
--
KONKAPOT RIVER


Station: KR02,  Mile Point: 3

Description: upstream/south at Route 124 bridge, North Canaan, Connecticut.

21-0003
07/22/97
10:29
<0.3  
17.5  
8.0  
301
0.2
9.4 
96
--

21-0027
08/26/97
10:04
<0.3  
15.2  
8.0  
303
0.2
9.1 
88
**

21-0043
09/30/97
09:20
<0.3  
12.4  
7.8  
326
0.2
8.6 
81
6

21-0056
10/29/97
09:42
<0.3  
5.0  
7.8  
221
0.1
11.8 
92
--
KONKAPOT RIVER


Station: KR01,  Mile Point: 0.8

Description: downstream/west at Route 7A bridge, Sheffield, (locality of Ashley Falls).

21-0001
07/22/97
09:41
<0.3  
17.1  
8.0  
305
0.2
9.1 
93
38*

21-0019
08/26/97
09:26
0.3  
15.5  
8.0  
306
0.2
9.2 
90
--

21-0035
09/30/97
09:15
<0.3  
12.6  
7.9  
332
0.2
9.1 
86
--

21-0051
10/29/97
09:14
<0.3  
5.2  
7.8  
231
0.1
12.3 
96
--
* = outside calibrated range, ** = censored data,  -- = no data
Table B5.  1997 DEP DWM Housatonic River Basin, instream physico/chemical data.  All units in mg/L unless otherwise noted.


Time
Alkalinity
Hardness
Specific 
Chloride
Suspended
Total 
Turbidity
Total 
Ammonia
Nitrate
Total 

(24hr)
Conductivity 
 Solids
Solids
 (NTU)
Kjeldahl 
Phosphorus


(umhos)
Nitrogen

KONKAPOT RIVER


Station: KR12,  Mile Point: 22.1

Description: upstream/north at Beartown Mountain Road, Monterey.   Standing on pipe emerging from earth berm retaining Brewer Lake.

21-0013
21-0014
07/22/97
12:45
43  
47  
--
7.0
**  
--
1.1  
--
<0.02
0.02
0.02

21-0014
21-0013
07/22/97
12:45
43  
46  
--
7.0
**  
--
1.1  
--
<0.02
0.02
0.02

21-0025
08/26/97
11:52
44  
**  
--
7.0
<2.5
--
1.0  
--
<0.02
0.02
0.02

21-0042
09/30/97
11:35
45  
48  
--
6.0
<2.5
--
**  
--
<0.02
0.02
0.01

21-0054
10/29/97
11:27
53  
**  
--
6.0
<2.5
--
**  
--
0.02
<0.02
0.02
KONKAPOT RIVER


Station: KR07,  Mile Point: 11.7

Description: east side at Clayton Mill River Road, north of Mill River Road bridge downstream of old dam, New Marlborough.  (Remains of old dam on banks only.)

21-0007
07/22/97
11:47
117  
129  
--
12  
**  
--
0.70
--
<0.02
0.10
<0.01

21-0020
21-0021
08/26/97
10:04
118  
**  
--
9.0
<2.5
--
0.60
--
<0.02
0.09
<0.01

21-0021
21-0020
08/26/97
10:04
118  
**  
--
10  
<2.5
--
0.60
--
<0.02
0.09
<0.01

21-0037
09/30/97
9:56
131  
161  
--
12  
<2.5
--
**  
--
<0.02
0.09
<0.01

21-0052
21-0053
10/29/97
10:46
78  
**  
--
7.0
<2.5
--
**  
--
0.02
<0.02
0.03

21-0053
21-0052
10/29/97
10:46
79  
**  
--
7.0
<2.5
--
**  
--
<0.02
<0.02
<0.01
KONKAPOT RIVER


Station: KR01,  Mile Point: 0.8

Description: downstream/west at Route 7A bridge, Sheffield, (locality of Ashley Falls).

21-0001
07/22/97
9:40
140  
159  
--
12  
**  
--
0.80
--
<0.02
0.42
0.01

21-0019
08/26/97
9:22
145  
**  
--
10  
2.8
--
0.75
--
<0.02
0.46
0.02

21-0035
21-0036
09/30/97
9:15
161  
204  
--
9.0
2.6
--
**  
--
<0.02
0.49
0.02

21-0036
21-0035
09/30/97
9:15
159  
202  
--
9.0
<2.5
--
**  
--
<0.02
0.53
0.02

21-0051
10/29/97
9:11
103  
**  
--
9.0
<2.5
--
**  
--
0.02
0.02
0.01
* = interference           ** = missing/censored data          -- = no data
Table B6.  1997/1998 DEP DWM Housatonic River Basin bacteria data.  Units in cfu/100 mLs.


Time
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS

(24hr)
Unnamed and/or Undefined SARIS


Station: KR02B,  Mile Point: 0.8

Description: Squabble Brook, downstream/west at Allyndale Road, North Canaan, Connecticut (south of locality of 

Sodom, Connecticut).


21-0071
05/19/98
10:15
360
40
120
-- 

21-0099
06/02/98
8:4 
**
**
**
-- 
Unnamed and/or Undefined SARIS


Station: KR02C,  Mile Point: 0.01

Description: Squabble Brook, just upstream of confluence with Konkapot River, North Canaan, Connecticut (northwest of

 locality of Sodom, Connecticut).


21-0082
05/19/98
9:55
940
<20
4,000
-- 
KONKAPOT RIVER


Station: KR12,  Mile Point: 22.1

Description: upstream/north at Beartown Mountain Road, Monterey.   Standing on pipe emerging from earth berm retaining

 Brewer Lake.


21-0013
21-0014
 07/22/97
 12:45
**
 --
 --
 -- 

21-0014
21-0013
07/22/97
12:45
**
--
--
  --  

21-0025
08/26/97
11:52
<20
<20
--
--  

21-0042
09/30/97
11:35
<20
<20
-- 
--  

21-0054
10/29/97
11:27
140
<20
--
--  
KONKAPOT RIVER


Station: KR11,  Mile Point: 21.2

Description: downstream/south at Route 23, Monterey.


21-0012                            07/22/97        12:42                            **                           --                            --                                  -- 


21-0024
08/26/97
11:31
<20
<20
--  
--  

21-0041
09/30/97
11:10
40
<20
--  
--  

21-0066
10/29/97
11:50
<20
<20
--  
--  
KONKAPOT RIVER


Station: KR10,  Mile Point: 19

Description: downstream/northwest at Curtis Road bridge, Monterey.


21-0011                            07/22/97        12:16                           **                            --                            --                                  --  
21-0023
          08/26/97
    11:13                       <20                <20
              --  
                --  

21-0040
09/30/97
10:56
140
80
--  
--  

21-0065
10/29/97
11:24
20
<20
--  
--  
KONKAPOT RIVER


Station: KR09,  Mile Point: 16.1

Description: downstream/south at Hartsville Mill Road, New Marlborough.   Southeast of Lake Buel outlet, west of New 

Marlborough locality of Hartsville.


21-0010                            07/22/97        11:50                            **                           --                            --                                  -- 


21-0022
08/26/97
10:47
<20
<20
--  
--  

21-0039
09/30/97
10:31
60
60
--  
--  

21-0064
10/29/97
10:47
*   
*   
--  
--  
KONKAPOT RIVER


Station: KR08,  Mile Point: 13.1

Description: upstream/north at Hartsville Mill River Road bridge which is approximately 3/10 mile northwest of New 

Marlborough Hill Road.


21-0009                            07/22/97        11:20                            **                           --                            --                                  -- 


21-0034
08/26/97
12:25
40
<20
--  
--  

21-0049
21-0050
09/30/97
12:54
120
60
--  
--  

21-0050
21-0049
09/30/97
12:54
140
60
--  
--  

21-0063
10/29/97
10:24
20
<20
--  
--  
KONKAPOT RIVER


Station: KR07A,  Mile Point: 11.9

Description: northwest of locality of Mill River, immediately above dam which is northwest of Hayes Hill Road, Mill River

 Gr Barrington Road intersection, New Marlborough.


21-0079      21-0080        05/19/98         11:15                         <20                       <20                           60                                 --  
21-0080
21-0079
05/19/98
11:15
<20
<20
<20
--  

21-0108
21-0109
06/02/98
10:05
**  
**  
**  
--  

21-0109
21-0108
06/02/98
10:05
**  
**  
**  
--  
* = interference           ** = missing/censored data          -- = no data
Table B6.  Continued.  1997/1998 DEP DWM Housatonic River Basin bacteria data.  Unit: cfu/100 mLs.


Time{24hr]
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS
KONKAPOT RIVER


Station: KR07,  Mile Point: 11.7

Description: east side at Clayton Mill River Road, north of Mill River Road bridge downstream of old dam, New 

Marlborough.  (Remains of old dam on banks only.)


21-0007
 07/22/97
11:47
**  
--  
--  
--  

21-0020
21-0021
08/26/97
10:04
40
20
--  
--  

21-0021
21-0020
08/26/97
10:04
60
<20
--  
--  

21-0037
09/30/97
9:56
80
<20
--  
--  

21-0052
21-0053
10/29/97
10:46
<20
<20
--  
--  

21-0053
21-0052
10/29/97
10:46
*   
<20
--  
--  

21-0078
05/19/98
11:12
80
<20
60
--  

21-0107
06/02/98
9:50
**  
**  
**  
--  
KONKAPOT RIVER


Station: KR06,  Mile Point: 9.8

Description: east side Clayton Mill River Road approximately 1 and 1/2 miles north of Konkapot Road/Clayton Mill River 

Road intersection, New Marlborough.  Utility pole #MEC0645   N.E.Tel#43.


21-0008
 07/22/97
 10:51
**  
--  
--  
--  

21-0032
21-0033
08/26/97
11:57
40
<20
--  
--  

21-0033
21-0032
08/26/97
11:57
20
<20
--  
--  

21-0048
09/30/97
**
20
20
--  
--  

21-0061
10/29/97
9:50
60
<20
--  
--  

21-0076
05/19/98
10:57
20
<20
<20
--  

21-0105
06/02/98
9:30
**  
**  
**  
--  
KONKAPOT RIVER


Station: KR05,  Mile Point: 8.5

Description: upstream/east at Konkapot Road bridge, New Marlborough.


21-0006
 07/22/97
 10:22
**  
--  
--  
--  

21-0031
08/26/97
11:33
20
<20
--  
--  

21-0047
09/30/97
12:07
80
<20
--  
--  

21-0059
21-0060
10/29/97
9:27
20
<20
--  
--  

21-0060
21-0059
10/29/97
9:27
*   
<20
--  
--  

21-0075
05/19/98
10:50
20
<20
80
--  

21-0104
06/02/98
9:20
**  
**  
**  
--  
KONKAPOT RIVER


Station: KR04,  Mile Point: 7.3

Description: upstream/north at Canaan-Southfield Road bridge, New Marlborough.


21-0005
 07/22/97
11:19
**  
--  
--  
--  

21-0030
08/26/97
11:07
40
20
--  
--  

21-0045
09/30/97
11:46
120
20
--  
--  

21-0058
10/29/97
10:23
20
<20
--  
--  

21-0074
05/19/98
10:45
<20
<20
20
--  

21-0103
06/02/98
9:15
**  
**  
**  
--  
KONKAPOT RIVER


Station: KR03A,  Mile Point: 6.8

Description: off the eastern side of Canaan-Southfield Road approximately 1 road mile north of the 

Connecticut/Massachusetts border, New Marlborough.


21-0073
 05/19/98
10:40
20
<20
<20
 --  


21-0102
06/02/98
9:05
**  
**  
**  
--  
KONKAPOT RIVER


Station: KR03,  Mile Point: 5.3

Description: upstream/northeast at Old Turnpike North bridge, North Canaan, Connecticut.


21-0004
 07/22/97
10:56
**  
--  
--  
--  


21-0028
08/26/97
10:39
220
<20
--  
--  


21-0044
09/30/97
11:24
440
80
--  
--  

21-0057
10/29/97
10:01
80
40
--  
--  

21-0072
05/19/98
10:30
<20
<20
40
--  

21-0101
06/02/98
8:55
**  
**  
**  
--  
KONKAPOT RIVER


Station: KR02A,  Mile Point: 4.2

Description: downstream/west at Allyndale Road, North Canaan, Connecticut (northwest of locality of Sodom).


21-0070
 05/19/98
 9:35
20
<20
<20
 --  


21-0098
06/02/98
8:15
**  
**  
**  
--  
* = interference           ** = missing/censored data          -- = no data

Table B6.  Continued.  1997/1998 DEP DWM Housatonic River Basin bacteria data.  Units: cfu/100 mLs.

Time
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS

(24hr)
KONKAPOT RIVER


Station: KR02,  Mile Point: 3

Description: upstream/south at Route 124 bridge, North Canaan, Connecticut.


21-0003
 07/22/97
 10:26
**  
--  
 --  
--  


21-0027
08/26/97
10:04
240
160
--  
--  

21-0043
09/30/97
**
700
340
--  
--  

21-0056
10/29/97
9:40
500
340
--  
--  

21-0069
05/19/98
9:25
160
<20
180
--  

21-0097
06/02/98
8:10
**  
**  
**  
--  
KONKAPOT RIVER


Station: KR01A,  Mile Point: 1.5

Description: upstream/east at Route 7, Sheffield, locality of Ashley Falls.


21-0068
 05/19/98
 9:15
500
60
120
--  


21-0096
06/02/98
8:35
**  
**  
**  
--  
KONKAPOT RIVER


Station: KR01,  Mile Point: 0.8

Description: downstream/west at Route 7A bridge, Sheffield, (locality of Ashley Falls).


21-0001
 07/22/97
 9:40
**  
--  
 --  
--  


21-0019
08/26/97
9:22
420
160
--  
--  

21-0035
21-0036
09/30/97
9:15
640
1,000
--  
--  

21-0036
21-0035
09/30/97
9:15
660
<20
--  
--  

21-0051
10/29/97
9:11
240
120
--  
--  

21-0067
05/19/98
9:05
140
<20
60
--  

21-0095
06/02/98
8:00
**  
**  
**  
--  
UMPACHENE RIVER


Station: KR06A,  Mile Point: 0.01

Description: just upstream of confluence with Konkapot River.  Southeast of the intersection of Clayton Mill River Road, 

Brewer Branch Road and Hadsell Street.


21-0077
 05/19/98
 11:02
40
<20
<20
--  


21-0106
06/02/98
9:35
**  
**  
**  
--  
* = interference           ** = missing/censored data          -- = no data
MACROINVERTEBRATES

Results from DEP DWM’s 1997 benthic macroinvertebrate studies in the Housatonic River Basin are presented in Appendix C  (Housatonic River Watershed 1997 Biological Assessment, author: John Fiorentino) and Appendix D (1997 Housatonic Survey: Macroinvertebrate RBP II Evaluations Upstream and Downstream of NPDES Discharges, author: Gerald Szal) of this report. 

FISH POPULATION
Results from the 1997 fish population survey (MA DEP 1997a) are presented in Table B7.

Table B7.  1997 DEP DWM Housatonic River Basin Survey.  Fish population data collected 26 August 1997.

Stations
Species1


EBT
SS

Karner Brook (KB02) adjacent to Mount Washington Road, downstream/southeast of water withdrawal structure, Egremont.
13

(38 TNTC*)2
22 (TNTC)

Karner Brook (KB01) adjacent to Mount Washington Road, upstream/northwest of water withdrawal structure, Egremont.

(started approximately 20 meters upstream/northwest from bridge at residence)
10(77)


1Species Code
Common Name
Scientific Name

2 (number of young-of-the-year counted)

    EBT
brook trout
Salvelinus fontinalis

* (TNTC) too numerous to count

    SS
slimy sculpin
Cottus cognatus



FISH TOXICS

Konkapot River fish were first sampled for toxic contaminants in 1997 as part of a biological survey of the Housatonic River Watershed.  Survey results (MA DEP 1997b) are presented in Table B8.  The goal was to screen resident fishes for PCBs, organochlorine pesticides, and selected metals.  Station locations (above and below the Ashley Falls Dam) were chosen in an attempt to document whether fish from the Housatonic River (located 1.4 km downstream) were migrating into the Konkapot River.  The theory was that if fish were migrating from the Housatonic River, they would contain detectable concentrations of PCBs, whereas, fish from upstream of the dam would not.

Electrofishing was conducted on 26 August 1997 upstream (F0046) and downstream (F0045) of the dam at Ashley Falls on the Konkapot River.  Where possible, fish selected for analysis (Table B8) represented species and sizes desired by the angling public for consumption, as well as from different feeding guilds (i.e., predator, invertivore, omnivore).  

As detailed in Table B8 three fish, a brown trout (Salmo trutta), a largemouth bass (Micropterus salmoides), and a white sucker (Catostomus commersoni) were collected downstream of the dam.  Three brown trout and one white sucker were collected above the dam.  All seven fish were analyzed individually for metals (As, Cd, Pb, Hg and Se).

Due to the elevated concentrations of mercury in fish tissue at both stations (0.41 - 1.06 mg/kg wet weight) and the small sample size, additional fish toxics monitoring in the Konkapot River was warranted.  Follow-up sampling via electrofishing was conducted on 14 October 1997.  At the farthest upstream station near Hatchery-River Road (F0049), Monterey two composite samples of brown trout and one individual white sucker were retained for analysis. Longnose dace (Rhinichthys cataractae ) and blacknose dace (Rhinichthys atratulus ) were also observed. This station is upstream of the dam located in the village of Mill River in New Marlborough.  At Clayton Mill Road (F0048), New Marlborough two composite samples of brown trout were submitted for analysis. This station is located downstream of the dam at Mill River Village.  Additional species observed in the stream included slimy sculpin (Cottus cognatis), longnose dace, blacknose dace, and common shiner (Notropis cornutus).  A composite sample of two white suckers was collected at Caanan-Southfield Road (F0047), New Marlborough. This location is downstream of the confluence with the Umpachene River.  Although not retained for analysis, two additional species were observed: slimy sculpin and blacknose dace. 

Table B8 lists species, length, and weight data for individual fish as well as the analytical results.  Arsenic, cadmium, and lead were not detected in the edible fillets of any sample analyzed.  Selenium was detected in all samples analyzed ranging from 0.147 to 0.421 mg/kg wet weight.  Mercury in the fish tissue from the uppermost station on the Konkapot River ranged between 0.08 and 0.28 mg/kg wet weight.  Mercury was slightly elevated in a sample of brown trout (Krf 97-8-10, 0.44 mg/kg wet weight) and white sucker (Krf 97-14-15, 0.56 mg/kg wet weight) collected downstream of the dam at Mill River Village, New Marlborough.

Table B8.  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

(g/g)
Pesticides

(g/g)

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

97053 
Krf97-16
10/14/97 
BT
C
30.4 
320 
<0.020
<0.140
0.280
<0.040
0.147 
0.92
ND
ND


Krf97-17
10/14/97 
BT
C
28.6 
260 









97054
Krf97-18
10/14/97 
BT
C
28.0 
210 
<0.020
<0.140
0.080
<0.040
0.159 
1.2
ND
ND


Krf97-19
10/14/97 
BT
C
26.2 
200 









97055
Krf97-22
10/14/97 
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
10/14/97 
BT
C
27.3 
240 
<0.020
<0.140
0.440
<0.040
0.232
1.0
ND
ND


Krf97-9
10/14/97 
BT
C
31.0 
290 










Krf97-10
10/14/97 
BT
C
27.9 
240 









97051
Krf97-11
10/14/97 
BT
C
23.2 
150 
<0.020
<0.140
0.186
<0.040
0.228
0.60
ND
ND


Krf97-12
10/14/97 
BT
C
22.1 
130 










Krf97-13
10/14/97 
BT
C
22.4 
140 









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

97052
Krf97-14
10/14/97 
WS
C
21.9 
120 
<0.020
<0.140
0.560
<0.040
0.193
0.30
ND
ND


Krf97-15
10/14/97 
WS
C
24.2 
150 









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

97016
Krf97-4
08/26/97 
WS
I
31.1 
**
<0.020
<0.140
0.820
<0.040
0.208
1.5
ND3
ND3

97017
Krf97-5
08/26/97 
BT
I
31.5 
**
<0.020
<0.140
0.990
<0.040
0.291
1.4
ND3
ND3

97018
Krf97-6
08/26/97 
BT
I
32.1 
**
<0.020
<0.140
1.06
<0.040
0.216
2.5
ND3
ND3

97019
Krf97-7
08/26/97 
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
08/26/97 
LMB
I
26.2 
**
<0.020
<0.140
1.05
<0.040
0.164
0.21
ND3
ND3

97014
Krf97-2
08/26/97 
BT
I
34.9 
**
<0.020
<0.140
1.05
<0.040
0.421
1.4
0.80*3
ND3

97015
Krf97-3
08/26/97 
WS
I
23.5 
**
<0.020
<0.140
0.640
<0.040
0.158
0.53
ND3
ND3

1Species
Common Name
Scientific Name

2Sample Type    (All samples were fillets with skin off.)

BT
brown trout
Salmo trutta

     Composite (C)



LMB
largemouth bass
Micropterus salmoides

     Individual (I)
*Arochlor 1260

WS
white sucker
Castomus commersoni









** not weighed

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


Based on the results of the mercury analysis in fish tissue at these five sampling stations, (using a trigger level of 0.5 mg/kg wet weight Hg) DPH issued a Fish Consumption Advisory for the Konkapot River from the village of Mill River to the confluence with the Housatonic River on 6 February 1998 (DPH 1998). The advisory warns children younger than 12 years old, pregnant women and nursing mothers not to eat fish from the Konkapot River in the section described above.  The advisory also recommends that the general public should limit consumption of all fish caught from this segment of the Konkapot River to two meals per month.

PCBs were below detection in all samples analyzed except for the single brown trout collected from the Konkapot River downstream of the dam at Ashley Falls (Table B8).  The brown trout (Krf97-2) was found to contain 0.80 mg/kg of PCB Arochlor 1260, which is just slightly below the MDPH PCB trigger level of 1.0 mg/kg.  Organochlorine pesticides were not detected in any of the samples analyzed.  The % lipids content of the fish analyzed from the Konkapot River ranged between 0.18 and 2.5%. 

Fish from below the Ashley Falls dam have unrestricted access to the mainstem of the Housatonic River. Although not all species of fish routinely migrate appreciable distances, individual fish certainly do disperse. It is possible that the brown trout had migrated from the mainstem Housatonic River.  The current Housatonic River advisory for PCBs recommends that “Fish taken from feeder streams to the Housatonic River should be trimmed of fatty tissue prior to cooking.”  While this advisory may be protective in some instances, it is most likely under-protective in others.  Major tributaries to the Housatonic River which support sport fisheries and have definite barriers to upstream migration (such as is the case in the Konkapot River) should be tested for the presence of PCBs in fish.  Streams without definite barriers to upstream migration of fishes, are at a much higher risk to have some fish which contain elevated PCB concentrations.

SEDIMENTS

In response to the fish toxics monitoring data and subsequent Fish Consumption Advisory additional screening work was performed to determine the presence/absence of mercury in the sediments of the upper (above the dam at Mill River) and lower (above the dam at Ashley Falls) Konkapot River. Streambed sediments located behind dams are quite often the ultimate sink for a wide variety of environmental pollutants.  Many contaminants are ubiquitous in nature and can be the result of such natural processes as forest fires, volcanic activity and microbial synthesis (Eisler 1987), however, anthropogenic activities mobilize these substances, often causing them to be enriched or concentrated above natural or baseline levels. 

On 19 May 1998, three sediment samples were collected for qualitative purposes from the two sites in the Konkapot River, the results (MA DEP 1998b) of which are summarized in Table B9.  Mercury was detected in both sediment samples collected in the lower watershed at Ashley Falls.  Mercury was not detected in the single sample collected in the upper watershed at Mill River.  Mercury exceeded the S-EL published by Persaud et al. (1993) in the sample collected from the depositional area at Ashley Falls.  The second sample collected at Ashley Falls was at the L-EL level.  Since the sediment collection method did not follow an EPA approved procedure, the results can only be used for a qualitative (not quantitative) assessment.

Table B9. 1997/1998 DEP/DWM Housatonic River Basin Survey.  Sediment quality data (expressed as mg/kg dry weight unless otherwise noted) for sediment from the Konkapot River at Mill River Village, New Marlborough and Ashley Falls, MA. Threshold levels (*) extracted from Persaud et al. 1993, are also reported where the L-EL represents the concentration of a contaminant where no adverse impacts would be expected as well as the S-EL where the concentration would cause severe detrimental impacts to the biota.  


Lab Sample Code
TS**(%)
Al
Fe
Hg

L-EL*

NA
NA
20000
0.2

S-EL*



40000
2

Ashley Falls, depositional area, northern bank side
21-0090
53
12453
21000
2.83

Ashley Falls, erosional area, southern bank side
21-0091
60
7500
10000
0.20

Mill River, depositional area, eastern bank side
21-0092
56
9700
12000
<0.02

** total solids

The distribution and concentrations of sediment contamination are determined in part by 1) the exposure of the contaminants (in either the dissolved or bound particulate form) to the sediments from the water column and 2) the ability of the sediments to bind those contaminants.  The ability of contaminants to bind with the sediment is related to a variety of factors including sediment texture (grain size), pH, and organic content. 

Textural analysis provides an indirect estimate of the surface area (potential binding sites) of a sediment sample. The smaller the grain size, the more surface area and sorptive potential for soluble ions.  The majority of the sediments in the Konkapot River are sandy, coarse grained; these are not conducive to binding contaminants.

The availability of binding sites in the sediment is also determined in part by pH.  The higher the pH, the more the binding sites become available for adsorption of metal hydroxides that precipitate out of the water column.   In a neutral to slightly alkaline environment both the precipitation of metal hydroxides and the availability of binding sites become enhanced.  The pH measurements from the Konkapot River were all above 7.0 SU, ranging between 7.2 and 8.5 SU.

LAKES

Lake synoptic survey results (MA DEP 1997c) are presented in Table B10.

TABLE B10. 1997/1998 DEP/DWM Housatonic River Basin Survey.  Housatonic watershed lake status during summer 1997.
LAKE
SIZE

(Acres)
TROPHIC

STATE
OBSERVATIONS,

 Objectionable Conditions

Ashley Lake, Washington **
111
U


Ashmere Lake, Hinsdale
217
U
non-native plants (Ms); algae on some rocks

Lake Averic, Stockbridge **
38
U
non-native plants (Ms)

Benedict Pond, Great Barrington/ Monterey 
35
M
(DEM, ‘95)

Lake Buel, Monterey/ New Marlborough
194
E
non-native plants (Ms, Nm); algae on rocks

Center Pond, Dalton
30
U
priority organics (PCB)

Cleveland Brook Reservoir, Hinsdale **
145
U
water level down 8 feet

Cookson Pond, New Marlborough
67
U
silt on rocks,  approximately 20 geese

Crane Lake, West Stockbridge
28
U
noxious plants; emergent and floating plants encroaching

Farnham Reservoir, Washington **
42
U
water level down approximately 10 feet

Lake Garfield, Monterey 
262
U


Goose Pond, Lee/ Tyringham
225
M
non-native plants (Ms, Pc; Fugro East, Inc., ‘95)

Greenwater Lake, Becket
88
U
non-native plants (Ms)

Hayes Pond, Otis
53
U


Laurel Lake, Lee/ Lenox
165
E
non-native plants (Ms, Nm), algae on rocks

Long Pond, Great Barrington **
113
E
non-native plants (Ms), noxious plants; south east arm weed choked

Mansfield Pond, Great Barrington
25
E
non-native plants (Ms, Pc), noxious plants; 60% covered with very dense plants

Mill Pond, Egremont
20
E
noxious plants; 100% very dense cover

Mill Pond, Sheffield
107
E
noxious plants, algae on plants, 100% very dense cover

Onota Lake, Pittsfield/ Richmond
617
M
non-native plants (Ms, Nm, Pc), algae on bottom, approximately 100 waterfowl north of causeway

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

INFORMATION CODES: 

Trophic State-- E= Eutrophic, M= Mesotrophic, U= Undetermined. 

Non-native Plants-- Ms= Myriophyllum spicatum, Nm= Najas minor, Pc= Potamogeton crispus.

TABLE B10.  Continued.  1997/1998 DEP/DWM Housatonic River Basin Survey.  Housatonic watershed lake status during summer 1997.
LAKE
SIZE

(Acres)
TROPHIC

STATE
OBSERVATIONS,

 Objectionable Conditions

Plunkett Reservoir, Hinsdale
73
U
non-native plants (Ms, Nm)

Pontoosuc Lake, Pittsfield/ Lanesborough
467
U
metals (Hg), non-native plants (Ms, Nm, Pc)

Prospect Lake, Egremont
55
M
very dense submergents

Richmond Pond, Pittsfield/ Richmond
218
U
non-native plants (Ms, Nm), algal mats

Risingdale Impoundment, Great Barrington
43
U
priority organics (PCB)

Stevens Pond, Monterey
30
U


Stockbridge Bowl, Stockbridge
382
E
non-native plants (Ms)

Thousand Acre Swamp Pond, New Marlborough
155
E
non-native plants (Ms), noxious plants; approximately 50% very dense cover

Upper Goose Pond, Lee/ Tyringham
45
M
non-native plants (Ms)

Upper Sackett Reservoir, Hinsdale **
20
U


Windsor Reservoir, Hinsdale/ Windsor **
62
M
some algae on bottom

Woods Pond, Lee/ Lenox
122
E
noxious plants, priority organics  (PCB), turbidity, extensive duckweed on surface

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

INFORMATION CODES: 

Trophic State-- E= Eutrophic, M= Mesotrophic, U= Undetermined. 

Non-native Plants-- Ms= Myriophyllum spicatum, Nm= Najas minor, Pc= Potamogeton crispus.
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APPENDIX C – DEP MACROINVERTEBRATE TECHNICAL MEMORANDUM

Subject:
Housatonic River Watershed 1997 Biological Assessment
Submitted by:
John Fiorentino, DEP/ Division of Watershed Management

Date:

15 March 1999

INTRODUCTION

Biological monitoring is a useful means of detecting anthropogenic impacts to the aquatic community. Resident biota (e.g. benthic macroinvertebrates, fish, periphyton) in a water body are natural monitors of environmental quality and can reveal the effects of episodic and cumulative pollution and habitat alteration (Plafkin et al. 1989, Barbour et al. 1995). Biological surveys and assessments are the primary approaches to biomonitoring. 

As part of the Massachusetts Department of Environmental Protection/Division of Watershed Management’s (MA DEP/DWM) 1997 Housatonic River watershed assessments, benthic macroinvertebrate biomonitoring was conducted to gage the biological health of various portions of the watershed.  The Konkapot River was examined most intensively, with 10 sampling locations spread along its course from headwaters to mouth.  Additional sampling was conducted at one station each on the Southwest and West Branches of the Housatonic River, Williams River, and Furnace Brook. On the mainstem Housatonic River and Karner Brook, sampling locations were selected as upstream/downstream pairs (results of site-specific biomonitoring activities on the mainstem Housatonic River are discussed in Szal, 1999). Sampling locations, along with station numbers and dates, are noted in Table C1. Sampling locations are shown in Figure C1.

The main objectives of biomonitoring in the Housatonic River watershed were: (a) to determine the biological health of streams within the watershed by conducting assessments based on aquatic macroinvertebrate communities; and (b) to identify problem stream segments so that efforts can be focussed on developing NPDES and Water Management Act permits, stormwater management, and control of other nonpoint source (NPS) pollution. 

Specific tasks were:

1. Conduct benthic macroinvertebrate sampling at locations throughout the Housatonic River watershed.

2. Based upon the macroinvertebrate data, identify river segments within the watershed with potential point/nonpoint source pollution problems; and

3. Using the benthic macroinvertebrate data and supporting water chemistry and field data, assess the types of water quality problems that are present, and if possible, make recommendations for remedial actions.

Table C1. List of macroinvertebrate biomonitoring station locations for the 1997 Housatonic River watershed survey, including station number, station description, and sampling date.

STATION
SITE DESCRIPTION
SAMPLINGDATE

KR01
Konkapot River, dnst fr. Route 7, Ashley Falls MA
25 August 1997

KR02
Konkapot River, upst fr. Route 124, North Cannan CT
25 August 1997

KR03
Konkapot River, dnst fr. Old Turnpike North, North Canaan CT
25 August 1997

KR05
Konkapot River, upst fr. Konkapot Rd., New Marlborough MA
25 August 1997

KR06
Konkapot River, dnst fr. Umpachene Falls Rd/Umpachene River, New Marlborough MA
25 August 1997

KR07
Konkapot River, dnst fr.  Mill River village and  Southfield Rd., New Marlborough MA
27 August 1997

KR08
Konkapot River, upst fr. Hartsville Mill River Rd., New Marlborough MA
26 August 1997

KR09
Konkapot River, dnst fr. Lake Buel Rd., New Marlborough MA
26 August 1997

KR11
Konkapot River, dnst fr. Route 23, Monterey MA
26 August 1997

KR12
Konkapot River, dnst fr. Beartown Mountain Rd., Monterey MA
26 August 1997

WR01
Williams River, upst fr. Route 41, Great Barrington MA
27 August 1997

FB01
Furnace Brook, dnst fr. Furnace Rd., Richmond MA
27 August 1997

KB01
Karner Brook, off Mt. Washington Rd., upst fr. Pumphouse, Egremont MA
26 August 1997

KB02
Karner Brook, off Mt. Washington Rd., dnst fr. Pumphouse, Egremont MA
26 August 1997

HW02S
Southwest Branch Housatonic River, dnst fr. Barker Rd., Pittsfield MA
27 August 1997

HW01
West Branch Housatonic River, dnst fr. Route 20, Pittsfield MA
27 August 1997

HR05*
Housatonic River, upst fr. Great Barrington WWTP, Great Barrington MA
25 August 1997

HR06*
Housatonic River, dnst fr. Great Barrington WWTP, Great Barrington MA
25 August 1997

HR03*
Housatonic River, upst fr. Schweitzer-Mauduit, Lee MA
25 August 1997

HR04*
Housatonic River, dnst fr. Schweitzer-Mauduit, Lee MA
25 August 1997

*bioassessments for these stations are discussed by Szal  (1999) in a separate technical memorandum in  Appendix D of this report 
[image: image3.wmf]#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

2

1

-

K

R

0

1

2

1

-

K

R

0

2

2

1

-

K

R

0

6

2

1

-

K

R

0

7

2

1

-

K

R

0

9

2

1

-

K

R

0

8

2

1

-

H

R

0

6

2

1

-

H

R

0

5

2

1

-

W

R

0

1

2

1

-

K

B

0

1

2

1

-

F

B

0

1

2

1

-

H

W

0

1

2

1

-

H

R

0

3

2

1

-

H

R

0

4

2

1

-

H

W

0

2

s

2

1

-

H

R

0

1

2

1

-

H

R

0

2

2

1

-

E

B

H

0

1

2

2

1

-

E

B

H

0

2

2

1

-

K

B

0

2

2

1

-

K

R

1

1

2

1

-

K

R

1

2

#

#

2

1

-

K

R

0

3

2

1

-

K

R

0

5

5

0

5

M

i

l

e

s

N

L

e

g

e

n

d

B

e

n

t

h

i

c

M

a

c

r

o

i

n

v

e

r

t

e

b

r

a

t

e

M

o

n

i

t

o

r

i

n

g

S

t

a

t

i

o

n

s

#

Figure C1.  Location of DWM macroinvertebrate biomonitoring stations sampled during the 1997 Housatonic River watershed survey.

METHODS

Macroinvertebrate sampling and processing procedures are described in detail in the benthos monitoring SOP (Nuzzo 1999) but a brief description will be given here. Sampling was conducted throughout a 100 m reach, in riffle/run areas with fast currents and cobble/gravel substrates—generally the most productive habitats, supporting the most diverse communities in the stream system.  Ten kicks in squares approximately 0.46 m x 0.46 m were composited for a total sample area of about 2 m2.  Samples were preserved in the field with denatured 95% ethanol, then brought to the DWM lab for processing. When possible, qualitative periphyton samples were taken concurrent with macroinvertebrate sampling, providing additional biological information at each station. Periphyton sampling was typically performed in open-canopy riffle areas. The algal collection procedure consisted of scraping hard substrates with a knife and collecting the material in a labeled glass vial. Samples were kept in an iced cooler and transported to the DWM laboratory for identification. Before leaving the sample reach, habitat qualities were scored using a modification of the evaluation procedure in Plafkin et al. (1989). The habitat assessment is intended to support the biosurvey and enhance the interpretation of the biological data. The matrix used to assess habitat quality is based on key physical characteristics of the water body and surrounding land use. Most parameters evaluated are instream physical attributes often related to overall land use and are potential sources of limitation to the aquatic biota (Plafkin et al. 1989). The ten habitat parameters are as follows: instream cover, epifaunal substrate, embeddedness, sediment deposition, velocity/depth combinations, channel flow status, right and left (when facing downstream) bank vegetative protection, right and left bank stability, right and left bank riparian vegetative zone width.  Habitat parameters are scored, totaled, and compared to a regional reference station and/or a site-specific control (upstream reference) station to provide a final habitat ranking. 

Macroinvertebrate sample processing entailed distributing a sample in pans, selecting grids within the pans at random, and sorting specimens from the other materials in the sample until approximately 100 organisms (±10%) were extracted.  Specimens were identified to genus or species as allowed by available keys, specimen condition, and specimen maturity.  Taxonomic data were analyzed using a modification of Rapid Bioassessment Protocol III (RBP III) metrics and scores (Plafkin et al. 1989). Based on the taxonomy various community, population, and functional parameters, or “metrics” were calculated which allow an investigator to measure important aspects of the biological integrity of the community. This integrated approach provides more assurance of a valid assessment because a variety of biological parameters are evaluated. Deficiency of any one metric should not invalidate the entire approach (Plafkin et al. 1989). Metric values for each station were scored based on comparability to the reference station, and scores were totaled. The percent comparability of total metric scores for each study site to those for a selected unimpaired reference station (i.e. “best attainable situation”) yields an impairment score for each site. RBP III analysis separates sites into four categories: non-impaired, slightly impaired, moderately impaired, and severely impaired. Impairment of the benthic community may be indicated by the absence of generally pollution-sensitive macroinvertebrate taxa such as Ephemeroptera, Plecoptera, and Trichoptera (EPT); dominance of a particular taxon, especially the pollution-tolerant Chironomidae and Oligochaeta taxa; low taxa richness; or shifts in community composition relative to the reference station (Plafkin et al. 1989). Those biological metrics calculated and used in the analysis of Housatonic River watershed macroinvertebrate data are listed and defined below. For a more detailed description of metrics used to evaluate benthos data see Plafkin et al. (1989):

1. Taxa richness—a measure based on the number of taxa present. The lowest possible taxonomic level is assumed to be genus or species.

2. EPT Index—a count of the number of genera/species from the orders Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies). As a group these are considered three of the more sensitive aquatic insect orders. Therefore, the greater the contribution to total richness from these three orders, the healthier the community.

3. Biotic Index—based on the Hilsenhoff Biotic Index (HBI), is an index designed to produce a numerical value to indicate the level of organic pollution. Organisms have been assigned a value ranging from zero to ten based on their tolerance to organic pollution. A value of zero indicates the taxon is highly intolerant of pollution and is likely to be found only in pollution-free waters. A value of ten indicates the taxon is tolerant of pollution and may be found in highly polluted waters. The number of organisms and the individually assigned values are used in a mathematical formula that describes the degree of organic pollution at the study site. The formula for calculating HBI is:

HBI= ( xiti
                    n

      where

      xi = number of individuals within a taxon
       ti = tolerance value of a taxon
      n = total number of organisms in the sample

4. Ratio of EPT and Chironomidae Abundance—The EPT and Chironomidae abundance ratio uses relative abundance of these indicator groups as a measure of community balance. Skewed populations having a disproportionate number of the generally tolerant Chironomidae relative to the more sensitive insects groups may indicate environmental stress.

5. Percent Contribution Dominant Taxon—is the percent contribution of the numerically dominant taxon (genus or species) to the total numbers of organisms. A community dominated by few species indicates environmental stress. Conversely, more balance among species indicates a healthy community.

6. Ratio of Scraper and Filtering Collector Functional Feeding Groups—this ratio reflects the community food base. The proportion of the two feeding groups is important because predominance of a particular feeding type may indicate an unbalanced community responding to an overabundance of a particular food source (Plafkin et al. 1989).

7. Community Similarity—is a comparison of a study site community to a reference site community. Similarity is often based on indices that compare community composition. Most community similarity indices stress richness and/or richness and abundance. Generally speaking, communities will become more dissimilar as stress increases.

RESULTS AND DISCUSSION

The taxonomic list of macroinvertebrates collected at each sampling station is attached as an appendix (Appendix A). Table C-A1 includes the genus/species level taxonomic list of macroinvertebrates from all stations sampled in the Konkapot River, while Table C-A2 is a genus/species level taxonomic list of macroinvertebrates collected from select tributary and mainstem stations. Included in both taxa lists are total organism counts, and the functional feeding group (FG) and tolerance value (TV) of each taxon. 

Summary tables of the RBP III data analyses, including biological metric calculations, metric scores, and impairment scores, are included in Appendix B. Table C-B1 is the summary table for all Konkapot River stations, using KR11 as the regional reference station. Table C-B2 is the summary table for additional tributary and mainstem stations when compared to the regional reference station KR11. Table C-B3 is the summary table for Karner Brook stations, where the assessment was based on upstream/downstream (i.e. site-specific) comparisons; thus, bracketing a known stressor. Habitat assessment scores for each station are also included in the summary tables, while a more detailed summary of habitat parameters evaluated is shown in Table C-B4. 

The benthic macroinvertebrate data for this watershed generally indicate healthy aquatic communities and good habitat in the tributary streams examined, but likely problems in the Housatonic River.

Konkapot River

The Konkapot River runs from the outlet of Brewer Lake in Monterey, Massachusetts in a generally southwesterly direction through New Marlborough before making a short loop through North Canaan, Connecticut and reappearing in Massachusetts flowing in a more or less westerly direction along the southern edge of Sheffield, Massachusetts. It empties into the Housatonic River at Ashley Falls, about 300 m upstream from the Connecticut state line.  There were ten monitoring locations along the Konkapot River.  Though numbered from mouth to headwaters (Table C1) the stations will be discussed from headwaters to mouth.

KR12—Konkapot River, downstream from Beartown Mountain Road, Monterey, MA.

Habitat

Brewer Lake is a small impoundment nestled between Tyringham Road (and the outlet of Lake Garfield) and Beartown Mountain Road.  The Konkapot River emerges from Brewer Lake as a fairly straight channel less than 100 m upstream from Beartown Mountain Road.  The top of the reach sampled was approximately another 50 m downstream from the road and the Konkapot’s confluence with Loom Brook.  The riparian zone on the east bank consisted of back yard lawns for two adjacent houses, which may be a source of NPS inputs (e.g. lawn runoff, grass clippings and other yard waste) to the reach; the zone on the west bank was forested, dominated by maples with some hemlocks farther from the stream.  The riffle habitat within the sample reach was judged to be good, with excellent (score: 19/20) epifaunal substrates and well developed riffles and runs—though these were all quite shallow (score: 12/20).  The composite habitat score was 138/200, the third lowest score received by a Konkapot River biomonitoring station (Table C-B4). The individual scores that make up the composite indicate that the greatest habitat limitations were related to the low volume of water and to sediment deposition. Depositional bars, and associated instream embeddedness were common throughout the sampling reach.

Benthos

This station would have been the obvious choice for a reference station for the Konkapot River given its location in the watershed (i.e. most upstream station in the sub-basin, and presumably upstream from most anthropogenic impacts).  However, low richness and high Hilsenhoff biotic index (HBI) values relative to the other Konkapot River stations indicated it might not be the best choice for representing unimpaired or “best attainable conditions.”  When compared to the selected reference station (see “KR11” below) the total metric score for KR12 was only 62% comparable—a result that places this site in the slightly impaired category (Table B1).  Metrics most affecting the impairment score were the scraper/filterer and percent dominant taxon values—the result of a community dominated by the filter-feeding caddisfly Chimarra sp. This probably relates to the influence of upstream impoundments and not the direct impact of pollutants. Typically, in lentic systems such as the impoundments upstream, the primary source of organic matter is autochthonous (produced within the system), with secondary inputs of allochthonous (transported into the system from someplace else) materials from shoreline vegetation and fluvial inputs (Wetzel 1975, Merritt et al. 1984). Phytoplankton production—and to a lesser extent, littoral vascular plant production—and associated dissolved organic matter (DOM), are the primary source of autochthonous matter (Wetzel 1975). It is the physical-chemical flocculation (nonbiological) of this DOM and/or other biological processes which leads to the formation of FPOM, the primary nutrition resource utilized by filter-feeders such as Chimarra sp. who use silken nets to capture this food resource as it is suspended in the water column (Wetzel 1975). While FPOM production in lotic systems is primarily a result of the processing of microbially colonized Course Particulate Organic Material (CPOM) by aquatic shredders, the high concentration of FPOM in stream systems immediately below pond and reservoir outlets has mainly lentic origins. If these lentic systems are subjected to increasingly eutrophic conditions the resulting effects of enrichment (i.e. increased algal, plant, and DOM production) can be seen not only in the lentic fauna, but also the aquatic communities immediately downstream. The filter-feeding invertebrate assemblage at KR12 appears to reflect the effects of only mild upstream enrichment, as some of the metrics for this site (e.g. EPT index, EPT/Chironomidae) scored quite well relative to reference conditions (Table C-B2).  

It is also possible that the habitat limitations noted above are reflected in the relatively poor performance of this assemblage.  For instance, the sedimentation problems and flow status very well could be fallout from construction of the upstream dam and outfall channel.  The HBI, although higher than the reference station, was still relatively low. For this reason it is likely that habitat factors (especially those related to sedimentation) are limiting the potential of the benthic community at this site. Sand and other fine sediments drastically reduce macroinvertebrate microhabitat by filling the interstitial spaces of substrates. Reduced substrate microhabitat due to embeddedness and sediment deposition may threaten the resident EPT community at KR12, as these forms may be susceptible to increases in sediment loading due to their inability to burrow (Johnson et al. 1993). 

KR11—Konkapot River, downstream from Route 23 and Bidwell Park, Monterey, MA.

Habitat

From KR12 the Konkapot River flows south, crossing Route 23 in the center of Monterey village.  The stream then flows behind the shops along the south side of Route 23, over a concrete dam, then makes a large “horseshoe” loop around Bidwell Park, flowing northwesterly for a short distance before veering off in a southwesterly direction. The sample reach was located below the loop, a total of approximately 300 m downstream from Route 23.  The land on both sides was forested, forming a closed canopy over the stream. Instream substrates (score: 18/20) and flow status (score: 19/20) through this reach of the river were very favorable for the benthic macroinvertebrate community.  The effects of sedimentation appeared to be minimal (score: 18/20).  The river banks within the reach were well vegetated (score: 10/10) with ferns, mosses and horsetail (Equisetum sp.), and the undisturbed riparian zone (mostly hemlocks and maple) width exceeded 18 m (score: 10/10).  The composite habitat score was 180/200—the highest score received by a biomonitoring station in the Konkapot River watershed (Table C-B4). KR12 was designated a regional reference station for the Housatonic River watershed biomonitoring survey by virtue of its high habitat evaluation and minimal upstream/adjacent land use impacts (e.g. absence of point source inputs, lack of channelization, minimal development and agricultural activity nearby, undisturbed and well vegetated riparian zone).

Benthos

Besides offering exceptional habitat, this reach of the stream was characterized by a macroinvertebrate assemblage indicating a very healthy aquatic community.  Thirty different taxa were counted and most of the metric values were strongly indicative of clean water and “best attainable conditions” (Table C-B1). In particular, those parameters (although an EPT index of 8 was somewhat lower than expected) that measure components of community structure—which display the lowest inherent variability among the RBP metrics used (Resh 1988)—scored well, further corroborating the designation as a reference station. 

KR09—Konkapot River, downstream from Lake Buel and Hartsville-Mill River Road, New Marlborough, MA.

Habitat

From Monterey the Konkapot River flows southwest into New Marlborough.  Within a few miles it receives discharge from the Lake Buel outlet channel, about 50 m upstream from Hartsville-Mill River Road.  The top of the sample reach was about 100 m downstream from the road crossing. The banks were high above the water’s surface (1-3 m).  Sloughing at points along the banks provided evidence of the pressures that result in meandering through a flood plain comprised of naturally sandy soils.  The erosion and collapse of the banks also accounts for the deposition of sand and gravel on old and new bars within the sample reach.  The vegetative (purple loosestrife, goldenrod, ferns, rose) bank protection was very good in spite of the areas of collapse.  The buffer zone beyond the stream’s west bank was forested (maple, white pine, ash), while a thin zone of trees (ash) and shrubs (riverbank grape) buffered the stream from an open field (apparently not used for crops at that time) to the east.  The canopy was mostly open.  Elodea sp. was common instream, as were filamentous algae (Hormidium sp. dominated). Riffles were scattered through the reach but tended to be shallow and not very well developed (score: 12/20).  The bottom substrate tended to be mostly gravel, with little cobble (score: 11/20). The composite habitat score (score: 119/200) for this site was the lowest among the Konkapot River sites (Table C-B4).

Benthos

In spite of the relatively poor habitat score the benthos data indicate a healthy aquatic community.  The macroinvertebrate assemblage was rich in taxa (31) and evenly distributed among taxa (dominant taxon was 13% of the total). The HBI was fairly low (4.36) and the EPT index was comparable to the reference.  The overall assessment score indicated this site was non-impaired based on a total metric score that was 86% comparable to KR11 (Table C-B1).

KR08—Konkapot River, upstream from Hartsville-Mill River Road (north of New Marlborough Hill Road), New Marlborough, MA.

Habitat

Moving downstream from KR09 the Konkapot River flows in an overall southerly direction, crossing Hartsville-Mill River Road again, just before its intersection with New Marlborough Hill Road. The reach just upstream from the road offered excellent habitat for aquatic macroinvertebrates.  Fast-flowing shallow (though more than adequately deep) water dominated, as did coarse rocky substrates (scores: 13/20 and 20/20, respectively).  The channel was wide enough that the canopy was mostly open, allowing for an abundance of instream algal cover.  Both stream banks were stable and well vegetated. A wide pine-dominated riparian zone extended undisturbed from the left (east) bank, while the right (west) zone provided only minimal buffer from the backyard of an adjacent residence. The composite habitat score was 154/200 (Table C-B4).

Benthos

KR08 received a total metric score of 34, representing 81% comparability to reference conditions. Dominance by a single taxon in excess of 20% of the total, lower EPT/Chironomidae abundance ratio relative to the reference, and low similarity to the species and abundances of the reference all reduced the composite metric score sufficiently to place the determination for this site in the gray area between non-impaired and slightly impaired (Table C-B1).  This marginal difference relative to KR11 may simply be due to habitat differences, but could be from the influence of the extensive wetland stretch (as shown on the USGS topographic map), or an early indication of enrichment from undetermined sources (e.g., septic systems, agricultural activities). Enrichment effects appear to be minimal at most, as the scraper/filterer metric scored well and precludes the overabundance of the FPOM food resource one would expect to find in an excessively enriched system. However, an abundance of filamentous green algae and erect diatoms (Hormidium sp., Melosira sp., Synedra sp., Tabellaria sp., Cocconeis sp.)—whose presence is often associated with organic enrichment—was observed throughout the KR08 sampling reach.

KR07—Konkapot River, downstream from Mill River-Southfield Road, New Marlborough, MA.

Habitat

From KR08 the Konkapot River continues its southerly course, passing through the village of Mill River.  Station KR07 was located approximately 900 m downstream from Mill River-Southfield Road, adjacent to Clayton-Mill River Road.  This was a fast-flowing reach with substrates that were mostly bedrock, boulder, and cobble.  The flow characteristics (score: 18/20) and excellent epifaunal substrates (score: 20/20) contributed to a high aggregate habitat score of 171/200 (Table C-B4). Both stream banks were well vegetated and stable, with a particularly wide and forested (hemlock/maple with fern-dominated understory) riparian zone along the left (east) bank. The riparian zone along the right (west) bank, however, provided a very narrow buffer from the adjacent road. Runoff from this road may be partially responsible for occasional areas of sediment deposition observed in the sampling reach and may be exacerbated by the steepness of the right (west) bank.

Benthos

The overall total score (34; 81% comparable to KR11) for the metrics at this site also bordered the non-impaired and slightly impaired categories (Table C-B1).  The point losses occurred with the HBI, percent dominant taxon, and percent similarity—the result of a numerical dominance of more tolerant taxa.  As with KR08 this biological assessment may be an early indication of a developing problem. That overall habitat quality and flow regimes at KR07 are comparable to reference conditions at KR12 indicates that detected impacts to resident benthos may be attributed to water quality problems (e.g. organic enrichment), perhaps originating in the vicinity of Mill River village. 

KR06—Konkapot River, downstream from Umpachene River, New Marlborough, MA.

Habitat

Continuing in a south-southwesterly direction the Konkapot River crosses Hadsell Street (a.k.a. Umpachene Falls Road) before receiving flow from the Umpachene River.  The sample reach was approximately 340 m downstream from the Umpachene River confluence, about 620 m downstream from the road, and running closely adjacent to Clayton-Mill River Road. The epifaunal substrate in this reach was about 60% bedrock, with the remaining 40% comprised of cobble and boulder (score: 17/20).  There was a good variety of water depth and velocity patterns, with well developed riffles and runs throughout (score: 20/20).  Much like KR07, the left (east) bank offered an undisturbed hemlock and pine-dominated riparian zone, while the right (west) bank was only minimally buffered from the adjacent road with maples and herbaceous growth (ferns, purple loosestrife, riverbank grape). Overall the habitat was judged to be excellent for invertebrates and fish, with a total score of 178/200 (Table C-B4)—one of the highest assessment scores received by a Konkapot River station.

Benthos

Though the assemblage of macroinvertebrates was not very similar to the reference in terms of kinds and relative densities (percent-similarity index: 38%), the total score of the metrics indicated no impairment to aquatic life (90% comparable to reference station). In fact, this station supported one of the most diverse assemblages of pollution-sensitive taxa in the entire Housatonic River watershed, with taxa richness and EPT index metric values higher than the reference community at KR11 (Table C-B1).

KR05—Konkapot River, upstream from Konkapot Road, New Marlborough, MA.

Habitat

The Konkapot River covers approximately 2 km as it flows southwesterly between KR06 and KR05.  The sample reach extended upstream from Konkapot Road to an area of shallow water flowing over bedrock or rock slabs.  The stretch upstream from this was flat water.  Remnants of mill structures were present on each bank (buttresses for a dam?).  The riparian zone along the northwest bank was mostly mowed lawns of an adjacent housing subdivision, while the southeast bank and riparian zone was mostly wooded (maple, elm, beech) and undisturbed.  Goldenrod, purple loosestrife, and horsetail were observed along the margins of both banks. The epifaunal substrate was mostly bedrock, boulder, and cobble (score: 20/20) in well developed riffles and runs.  There was a variety of water depths and velocities within the reach (score: 20/20).  Overall habitat quality of this reach scored 172/200 (Table C-B4).

Benthos

KR05 received a total metric score of 36, representing 86% comparability to the “best attainable conditions” of KR11. Although the HBI for this site was enough higher than the reference to reduce its score (4/6) the overall metric score indicated that this site is non-impaired (Table C-B1). Other measures of community structure (taxa richness, EPT index) were as good as, or better than, those for KR11.

KR03—Konkapot River, downstream from Old Turnpike North, North Canaan, CT.

Habitat

The Konkapot covers approximately 5 km along its southerly course before crossing into Connecticut and flowing under Old North Turnpike in North Canaan.  The sample reach was just downstream from Old North Turnpike. The epifaunal substrates were excellent (20/20), consisting mainly of cobble and boulders in well developed riffles and runs.  The velocity and depth combinations within the reach were also excellent (20/20). A dense pine forest extended from the stable and well vegetated (goldenrod, ferns, riverbank grape, grasses) left (south) bank, while occasional oaks and willows provided some vegetative buffer from the encroaching lawn along the right (north) bank. The overall aquatic habitat assessment received a score of 177/200 (Table C-B4). The Old North Turnpike crossing provided potential NPS inputs in the form of runoff, although instream deposition and embeddedness were minimal throughout the reach.

Benthos

KR03 received a total metric score of 36, representing 86% comparability to reference conditions. At this site too, the HBI was different enough from the reference to reduce its score (4/6), but the composite metric score indicated KR03 is in the non-impaired category (Table C-B1). Most of the metric values were similar to, or better than, those calculated for the reference station.

KR02—Konkapot River, upstream from Route 124, North Canaan, CT.

Habitat

From Old Turnpike North the Konkapot River flows southwesterly, at first, crossing Allyndale Road in the village of Sodom and then starting on a northwesterly course that again intersects the state line.  Station KR02 was approximately 3.5 km downstream from KR03, just upstream from Route 124 and the point where the river flows back into Massachusetts. The gradient of the river channel is obviously less than in the upper reaches but the short segment upstream from Route 124 offered the coarse substrates (score: 16/20) and fast-flowing-water environment (score: 16/20) required for the benthic analysis. These attributes were overshadowed, however, by the deposition of fine sediment materials around the coarser substrates.  This was largely responsible for the low overall habitat score for this site (123/200).  Agricultural land uses appeared to dominate in this portion of the river (KR03 to KR02).  Agricultural activities adjacent to the sampling reach were only minimally buffered by herbaceous growth (goldenrod, riverbank grape, purple loosestrife) and a few trees. The canopy was open, providing ample sunlight penetration to support a luxuriant algal (diatoms and filamentous greens) community throughout the sampling reach.  

Benthos

KR02 received a total metric score of 32, representing a 76% comparability to reference conditions. Though the assemblage of benthic macroinvertebrates appeared to represent a rich and well balanced fauna, the proportion of midges (Chironomidae) increased considerably—suggesting the effects of organic and/or nutrient enrichment, and corroborated by the dense algal (Ulothrix sp., Spirogyra sp., Fragilaria sp.) growth and heavy instream deposits of FPOM throughout this portion of the river. These fine materials can be deleterious because they can reduce light penetration and consequently plant growth (instream aquatic vegetation was minimal at KR02), smother hard surfaces, and fill interstices within the substrate (Wiederholm 1984). Resident biota at KR02, then, may be subsequently affected by obstructions in food collection or respiration caused by fine deposits of organic material. The drop in the abundance ratio of EPT to Chironomidae relative to the reference station was sufficient to reduce the score on this metric to 2/6.  This, along with the very low similarity to the reference community taxa list, caused the composite score (32/42) to fall into the slightly impaired category (Table C-B1).  Although this is not an alarming result it probably is an indication that review of land management practices to control nonpoint source contamination, and fine sediment loading in particular (as evident from the habitat assessment), is a good idea. Water quality monitoring conducted by DWM during the 1997 watershed survey revealed elevated levels (160  – 2000 cfu/100 ml) of fecal coliform bacteria at KR02, suggesting that water quality here may indeed be suspect. 

KR01—Konkapot River, downstream from Route 7A (Ashley Falls Road), Sheffield, MA.

Habitat

From KR02 the Konkapot River meanders another 3.5 km (approximately)—northwesterly at first, then mostly west—before flowing under Route 7A and over a high dam in the village of Ashley Falls.  Immediately downstream from the dam were some deep pools, then about 30 m of fast flowing water over mostly cobble and boulder substrates—with sandy deposits along the margins.  The gradient quickly flattened out such that from there to the confluence with the Housatonic River, the remainder of the Konkapot River was a slow moving, sandy-bottomed river, with some deep pools at its bends.  The kick-samples were taken in the reach just below the dam where the epifaunal substrates (score: 16/20) and flow characteristics were good (score: 18/20). Instream sedimentation observed throughout the reach probably is the result of sediment inputs from the upstream road crossing, as well as naturally sandy floodplain soils in this portion of the watershed. The riparian zone along both banks was well vegetated with hardwood trees, as well as herbaceous growth (riverbank grape, ferns, grasses, green briar) throughout the floodplain. The overall habitat score was 172/200 (Table C-B4).

Benthos

The benthic community at KR01 yielded the highest HBI (4.92) of the Konkapot River stations, indicating the most pollution tolerant assemblage.  Deviation from the reference station HBI was enough to reduce the score for this metric (4/6).  None of the sampling locations produced an assemblage of macroinvertebrates with a high similarity to the reference assemblage, but KR01’s similarity was so low that it scored a 0/6.  The total metric score (34) was 81% of the reference, placing the bioassessment in the gray area between non- and slightly impaired (Table C-B1).  Though not yet indicative of a serious problem it should serve as an alert to the need to review land management practices to minimize sediment and nutrient loading to the lower Konkapot River. The dominance of the macroinvertebrate assemblage by the filter-feeding Hydropsychidae (Table C-A1), and dense filamentous algal (Spirogyra sp., Melosira sp., Tabellaria sp.) cover throughout the reach, is indicative of FPOM-rich conditions that may be the result of nutrient loadings to this system. Water quality monitoring conducted by DWM during the 1997 watershed survey revealed elevated levels (as high as 820 cfu/100 ml) of fecal coliform bacteria at KR01, suggesting that water quality here may indeed be suspect. 

KONKAPOT RIVER SUMMARY
· Generally high quality waters throughout

· KR12 and KR02 both lost points in their overall habitat score because of problems related to instream sedimentation. In addition, water quality problems may exist at KR02 as well.

· KR12 and KR02 were the only stations to score in the slightly impaired category, though three others (KR01, KR07, KR08) scored between the non-impaired and slightly impaired categories. Additional monitoring (bacteria) by DWM at KR07 and KR01 indicate water quality may be suspect here.

Tributaries (Williams River, Furnace Brook, Karner Brook)

A major tributary of the Housatonic River, the Williams River originates at the outlet of Shaker Mill Pond in West Stockbridge. The river flows in a southerly direction for most of its length before joining the mainstem just downstream from Route 41 in Great Barrington. The Williams River drains a predominantly undeveloped area of mostly forested space. There is occasional agricultural activity in the sub-basin as well, particularly as the river approaches the flood plain of the Housatonic River. The river also receives treated effluent from the West Stockbridge POTW. Macroinvertebrate biomonitoring was conducted just upstream from Route 41 not far from the confluence with the mainstem Housatonic River. The bioassessment of the Williams River station was made based on comparisons to the benthos community at KR11.

From its headwaters in the Taconic Range near the Massachusetts-New York border, the third- order Furnace Brook flows in a southerly direction before receiving considerable drainage from Cone Brook near Route 41 in Richmond. From here the stream continues south until it reaches the inlet of Mud Ponds/Shaker Mill Pond (source of Williams River) in West Stockbridge. The majority of the Furnace Brook sub-basin drains undeveloped open spaces of forest and wetland; Residential and commercial development is very minimal. Macroinvertebrate biomonitoring was conducted just downstream from Furnace Road, approximately 1.0 km from the inlet to Mud Ponds. The bioassessment of the Furnace Brook station was made based on comparisons to the benthos community at KR11.

Karner Brook is a small, second-order stream that originates in Mount Washington State Forest. This high-gradient stream closely parallels Mount Washington Road, receiving the flow of a few small tributaries before discharging to Mill Pond (source of the Housatonic River tributary Hubbard Brook) in Egremont. Macroinvertebrate biomonitoring was conducted both upstream and downstream from a privately owned pumping station located approximately 1.5 km upstream from Jug End Road in Egremont. Sampling was conducted here in 1992 by MA DEP (1993) as part of the Housatonic River Tributary Biomonitoring Survey, which investigated the effects that surface water withdrawals have on downstream aquatic communities. The 1992 assessment of Karner Brook—based on RBP II protocols (i.e. family level taxonomic identification)—indicated a potential (non-impacted/borderline-impacted) problem, and recommended additional monitoring be conducted at the RBP III level. RBP III offers a more rigorous assessment of biological data, and allows detection of more subtle degrees of impairment to the aquatic community. By increasing the level of taxonomic resolution; that is, by performing taxonomic identifications to the lowest practical level (genus/species), the ability to discriminate levels of impairment is greatly enhanced. Site-specific monitoring was the only sampling approach taken to assess biological quality in Karner Brook; that is, biological assessments of the Karner Brook stations were not made based on comparisons to the macroinvertebrate community at KR11. The site-specific approach is more appropriate for an assessment of an impact site downstream from a known (or perceived) stressor (Plafkin et al. 1989). Differences in drainage area, as well as riparian and instream characteristics made additional comparisons between KR01/KR02 (closed canopy, shredder/CPOM-dominated) and KR11 (partially closed canopy, grazer/periphyton dominated) inappropriate. Since both the quality and quantity of available habitat affect the structure and composition of resident biological communities, effects of such features can be minimized by sampling similar habitats at all stations being compared (Plafkin et al. 1989). Sampling highly similar habitats will also reduce metric variability, attributable to factors such as current speed and substrate type. Furthermore, unless basically similar physical habitat is sampled at all stations, community differences attributed to a degraded habitat will be difficult to separate from those resulting from water quality degradation. The discrepancy in habitat, then, between Karner Brook and the Konkapot River stations would probably be reflected in the invertebrate assemblages found there as well; yet, it would be impossible to determine whether water quality or habitat quality was limiting to the biological integrity of the study site.

WR01—Williams River, Upstream from Route 41, Great Barrington, MA.
Habitat

The WR01 sampling reach began just upstream from Route 41 and extended upstream to Division Street in Great Barrington. The reach was comprised of a variety of fast-water flow regimes (score: 20/20) interspersed with deep pools, offering excellent habitat for macroinvertebrates and fish. An abundance of log jams, snags, and other woody debris provided additional cover for fish throughout the reach. Kick sampling was conducted in a variety of rocky epifaunal substrates (score: 20/20), including cobble, gravel, and boulder (larger substrates required surface rubbing by hand)—all found in riffles of varying depths. Banks were generally well vegetated and stable, although signs of erosion were observed along the steeper portions of the left (north) bank near the top of the reach. Riparian vegetation consisted of a mix of hardwoods (maple, ash, sumac) and conifers (white pine), with a layer of herbaceous growth (goldenrod, jewelweed, riverbank grape) along the channel margins. Instream vegetation was fairly minimal and dominated by filamentous forms of green algae (Cladophora sp., Spirogyra sp.). WR01 received a total habitat assessment score of 169/200 (Table B4). Two houses were located at the top of the steep left (north) bank, with the more upstream of the two apparently the source of trash deposits along the bank near the top of the reach. A large pile of trash, which included car parts, scrap metal, glass, and empty drums, was also observed along the right (south) bank near the Route 41 crossing. 

Benthos

The macroinvertebrate assemblage sampled at WR01 appears to reflect the diverse and excellent instream habitat found there. Taxa richness (31) and EPT index (12) values were higher than those of the “best attainable conditions” at KR11, and HBI was only slightly higher (still scoring 6/6). In addition, high scores (6/6) for the scraper/filterer metric and percent contribution of dominant taxon metric indicated balance of the community and food resources. WR01 received a total metric score of 38, which was highly comparable (90%) to the reference community and indicative of non-impaired conditions (Table C-B2). NPS pollution in the form of trash, apparently being dumped from the road crossing (especially near the Route 41/Division Street intersection) and an adjacent house along the left (north) bank, threaten biological integrity at WR01. While instream deposits of trash were not observed, the steep and herbaceous nature of portions of the WR01 stream banks may not provide an adequate buffer from these NPS inputs over time. 

FB01—Furnace Brook, downstream from Furnace Road, Richmond, MA.

Habitat

The FB01 sampling reach began just upstream from Furnace Road, in a relatively undeveloped portion of the sub-basin. The reach meandered through a dense forest, with typical flood plain vegetation (ferns, grasses, goldenrod, riverbank grape) giving way to maples, ash, beech, and hemlock trees further from the stream. The closed-canopy nature of the stream reach most likely precluded significant cover of aquatic vegetation and algae, although some mosses were observed on rocky substrates. A narrow dirt road ending at a small trash-strewn clearing near the stream was the only riparian disturbance observed. An abundance of cobble and gravel in fast riffles provided excellent epifaunal habitat for macroinvertebrates (score: 20/20); however, extremely reduced flow resulted in much exposed substrate and provided minimal cover for fish (score: 10/20). The shallow nature of this small stream led to a somewhat low overall habitat evaluation relative to reference conditions at KR11. FB01 received a total habitat assessment score of 150/200 (Table C-B4). 

Benthos

The FB01 sampling reach supported one of the most diverse macroinverebrate assemblages sampled in the Housatonic River watershed, with a taxa richness of 35. High scores (6/6) for both the EPT index metric and HBI index indicate the presence of numerous pollution-sensitive taxa as well. The dominance of the community by the chironomid Micropsectra sp. resulted in lower scores for the EPT/Chironomidae metric and percent dominant taxon metric. In addition, the abundance of Micropsectra sp.—which may display low flow adaptations (Fiorentino 1999; R. W. Bode, NY DEC, personal communication)—contributed to the low community similarity of FB01 to reference conditions at KR11, where this taxon was not well represented. Given the low-flow conditions at FB01 and the fact that the resident benthos was dominated by pollution-sensitive taxa (several species of the numerically dominant genus Micropsectra are highly intolerant of organic pollution), it appears that it is flow constraints—not water quality constraints—that shape the structure and function of the instream biota in Furnace Brook. FB01 received a total metric score of 30, representing 71% comparability to the KR11 assemblage. The low percent comparability to reference conditions at KR11 resulted in an assessment of slightly impaired benthos (Table C-B2). It is unknown, however, whether biological impairment is the result of naturally occurring low flows or exacerbated by the damming of an impoundment. 

KB01—Karner Brook, off Mount Washington Road and upstream from pumphouse, Egremont, MA.

Habitat

The KB01 sampling reach began immediately upstream from an unpaved driveway along Mount Washington Road, in a heavily forested portion of the watershed. The high gradient reach was dominated by rocky instream substrates of mostly cobble and boulder subjected to shallow riffles. Due to the shallow nature of this stream, many of the larger substrates and woody debris were exposed and unavailable as useful fish cover. In addition, pool habitat was extremely limited, save for a “plunge pool” at the top of the reach. Instream aquatic vegetation was absent, most likely due to the shaded nature of this sub-basin; however, aquatic mosses were common on some substrates and offered additional microhabitat for macroinvertebrates. Riparian vegetation was dominated by hemlocks on both sides of the stream, with occasional hardwoods (birch, maple, oak, ash) as well. Vegetation along the stream margins and in the understory was typical of a hemlock forest, consisting mainly of ferns. The riparian zone was virtually unlimited and undisturbed along the right (east) bank, while the proximity of Mount Washington Road to the left (west) bank was a potential source of NPS inputs. While the effects of road runoff may be exacerbated by the steepness of the left (west) bank, the flashy nature of this system probably provides ample flushing of sediment loads downstream. Neither instream sediment deposition nor embeddedness was observed at KB01. KB01 received a total habitat assessment score of 164/200 (Table C-B4). Flow constraints (velocity/depth combinations, channel flow status) were primarily responsible for the reduced score and appear most limiting to biological integrity in this portion of the stream.

Benthos

Although taxa richness at KB01 was considerably lower than many of the other tributary biomonitoring stations in the watershed, headwater streams such as Karner Brook are often naturally unproductive (Plafkin et al. 1989)—supporting less diversity than one would expect in a clean water stream. The dominance of the KB01 assemblage by EPT taxa and other pollution-sensitive forms is reflected in a high EPT index (12) and an extremely low HBI index (1.86) (Table C-B3). In fact, the HBI calculated for the KB01 assemblage is probably one of the lowest ever observed by DWM for a biomonitoring station in Massachusetts, and is indicative of near-pristine water quality conditions; And while half of the assemblage was dominated by the chironomid Micropsectra sp., many species in this genus display virtually no tolerance of organic pollution. Rather, the numerical dominance of Micropsectra sp may suggest that habitat limitations due to flow constraints may indeed shape community structure at KB01.

KB02—Karner Brook, off Mount Washington Road and downstream from pumphouse, Egremont, MA.

Habitat

The KB02 sampling reach began approximately 500 m downstream from KB01, and extended to within view of the pumphouse and adjacent damming structure. As with KB01, instream substrates at KB02 offered excellent (score: 20/20) epifaunal habitat for macroinvertebrates due to an abundance of cobble/boulder substrates and extensive, albeit shallow, riffle areas. Base flow, however, appeared even more reduced here than at KR01, as evidenced in lower scores for those flow-related habitat parameters (i.e. channel flow status, velocity-depth combinations, and fish cover—score: 13, 10, and 6 respectively). Reduced flow led to substantial areas of exposed cobble along the margins of the streambeds, rendering useless otherwise superb benthos habitat. Riparian vegetation (mostly hemlock with fern understory) along the KB02 sampling reach was very similar to KB01, although a house at the bottom of the reach encroached somewhat on the vegetative zone near the right (east) bank. A drainage channel apparently directs runoff from Mount Washington Road to the middle portion of the reach; however, it was dry at the time of sampling and past NPS inputs in the form of instream sedimentation were not observed. KB02 received a total habitat assessment score of 146/200 (Table C-B4).

Benthos

While taxa richness at KB02 was similar to the KB01 assemblage, there was a notable reduction of EPT taxa (score: 0/6). That the HBI for the KB02 assemblage was actually lower than at KB01 was the result of increased density of the chironomid Micropsectra sp., whose presence led to an even higher percent dominance of the community (67%) than at KB01. KB02 received a total metric score of 24, representing 67% comparability to the upstream control station and resulting in a determination of slight impairment (Table C-B3). The impairment of the KB02 benthos appears to be directly related to additional reductions in base flow due to the presence of the pumphouse and associated surface water withdrawals immediately upstream. 

Flow regime and current velocity are important hydrologic determinants of benthic community structure. Flow volume and velocity/depth combinations can have effects on substrate composition and stability, the amount of channel under water, and food availability (Minshall 1984). Current plays a crucial role in the distribution of benthic macroinvertebrates—current velocity affects an organisms ability to gather food, meet respiratory requirements, avoid competition and predation, and colonize or vacate certain habitats (Minshall 1984). Short-term flow fluctuations may modify benthic communities in several ways, most notably by stranding populations in pockets of standing water or on exposed substrates. Some EPT taxa are particularly susceptible to stranding and are relatively intolerant of exposure (Ward 1984). Flow reduction downstream of a water withdrawal may lead to the stranding of resident biota, particularly if periodic withdrawals are abrupt and substantial. In addition, decreasing discharge and the subsequent elimination of habitat or favorable flow regimes may induce “drift,” or the downstream transport by current of benthic animals as a means of escape or dispersal (Wiley and Kohler 1984; Ward 1984). This taxa depletion, either by drift or the periodic loss of riffle habitat, may contribute to reduced EPT richness, and subsequent impairment at KB02. In addition, the displacement of these EPT taxa by organisms more tolerant of flow constraints (i.e. Micropsectra sp.), contributes to the bioassessment result: slightly impaired.   

TRIBUTARY SUMMARY
· Generally high quality waters throughout.

· Habitat and biological quality appear excellent at WR01, although NPS inputs in the form of trash may threaten biological integrity. Dumping occurs along both banks.

· Water quality appears excellent at FB01 and KB01 based on the benthos sampled there, although flow-related habitat constraints may shape community structure to some degree. Slight impairment to the FB01 benthos appears related to naturally low base flows.

· Water quality appears excellent at KB01 and KB02. Naturally low flows may shape community structure at KB01. Water withdrawals may further impair habitat suitability at KB02.

Housatonic River (Southwest Branch, West Branch)

From its headwaters in Pittsfield State Forest, the Southwest Branch of the Housatonic River flows in a northeasterly direction through the West Pittsfield section of Pittsfield before merging with the West Branch of the Housatonic River near Route 20 in Pittsfield. The West Branch, which originates in Pontoosic Lake, flows in a southerly direction through highly urbanized portions of Pittsfield—one of the largest cities in western Massachusetts. After receiving additional drainage from Onota Lake, the West Branch continues in a southerly direction to its confluence with the Southwest Branch. Shortly after this merger (just downstream from Route 20), the river receives the discharge of the East Branch of the Housatonic River to become the mainstem Housatonic River. Macroinvertebrate biomonitoring was conducted at one station on the Southwest Branch and one station on the West Branch of the Housatonic River. Biological assessments were made based on comparisons of the benthos assemblage to the Konkapot River reference station (KR11).

HW02S—Southwest Branch, downstream from Barker Road, Pittsfield, MA.

Habitat

The sampling reach began approximately 100 m downstream from Barker Road and about 0.5 mi from the confluence with the West Branch of the Housatonic River. Flow regimes were less than optimal (score: 6/20) for macroinvertebrates, with riffle areas somewhat limited. Productive benthos habitat was further reduced by substantial deposits of sand and fine organic material throughout the sampling reach. Those cobble substrates present were often unavailable to macroinvertebrates due to severe embeddedness. In addition to severe sedimentation, apparently originating from the Barker Street crossing and other upstream sources, trash (car parts, scrap metal, etc.) was another source of NPS pollution in the river. The riparian zone along both banks was well vegetated with trees (hemlock, birch, willow) and herbaceous growth (ferns, riverbank grape, grasses); however, patches of “false bamboo” and rip-rap near the top of the sampling reach were obvious signs of past anthropogenic riparian disturbances. Instream vegetation was dominated by algae, with a profusion of filamentous green algae (Cladophora sp.), blue-green algal mats (Lyngbya sp.), and diatoms (Melosira sp., Navicula sp.) covering most hard substrates in the reach. HW02S received a total habitat assessment score of 137/200 (Table c-B4). Low scores for sediment deposition (5/20), embeddedness (8/20), and epifaunal substrate (12/20) parameters were the primary reason for the low evaluation.

Benthos

HW02S received a total metric score of 22, representing 52% comparability to reference conditions at KR11 and placing the benthos in the slight-moderate impairment category (Table C-B2). A reduction in pollution-sensitive EPT taxa, low similarity to KR11, and dominance of one taxon led to the low total metric score, with each of these metrics scoring  0/6.  The extreme abundance (62% of the assemblage) of the grazing elmid beetle Optioservus sp. suggests an unbalanced community responding to an overabundant food resource (in this case, algae); however, the relatively low tolerance value of this taxon (3) and a low overall HBI (3.68) for the HW02S assemblage suggests the community is not structured in response to excessive organic pollution. In addition, dissolved oxygen levels appear sufficient enough to support the demanding respiratory requirements of Optioservus sp. It appears, then, that habitat quality rather than water quality is most limiting to biological integrity at HW02S. Sand and other fine-sediment loads—both organic and inorganic forms—pose the greatest threat to the benthic community here; however, inorganic nutrient loadings to this portion of the river—as reflected in the luxuriant algal community—should be considered as well. In addition, NPS pollution in the form of trash could easily be reduced with organized cleanup efforts.  Sources of the habitat and/or water quality degradation observed at HW02S are most likely related to the urbanized nature of this portion of the watershed.

HW01—West Branch, downstream from Route 20, Pittsfield, MA.

Habitat

The HW01 sampling reach began approximately 300 m downstream from Route 20, in a highly urbanized section of Pittsfield. Residential, commercial, and industrial development are prevalent  forms of land use in this portion of the watershed. Both instream and riparian habitat were extremely degraded throughout the sampling reach. Epifaunal substrates (score: 11/20) and velocity/depth combinations (score: 6/20) were less than optimal for macroinvertebrates and fish due to small grain size and embeddedness of substrates, and lack of deep areas. Substantial deposits of sand and other fine sediments, including particulate organic matter, further reduced the productive benthos microhabitat and contributed to the low habitat evaluation. An abundance of bricks was observed instream, suggesting historical mill activity in this portion of the river. Various forms of trash were also observed throughout the sampling reach, and dumping of debris along the right (west) bank appeared to be a persistent problem. A narrow vegetative riparian zone (willow, maple, ash, riverbank grape) along both banks provided only minimal buffer against NPS inputs from adjacent homes, garages, and mills. Other dominant plant species (sumac, false bamboo) observed suggest anthropogenic disturbances. In addition, erosion along the left (east) bank and sediment deposits on bank vegetation indicated recent (if not regular) runoff originating from the adjacent vacant mill. HW01 received a total habitat assessment score of 107/200—by far the worst score received by a biomonitoring station in the Housatonic River watershed (Table C-B4). Dense instream algal cover (especially mats of blue-green Lyngbya sp. and filamentous green Cladophora glomerata) and moderate levels of turbidity suggest that water quality is suspect in this portion of the river as well.

Benthos

Community composition (taxa richness, EPT index) and similarity were low relative to the reference community at KR11. Pollution-sensitive taxa were especially lacking, leading to a score of 0/6 for the EPT index metric. In addition, a high HBI (5.64) suggests organic enrichment may contribute to impairment of the aquatic community at HW01. Indeed, significant deposits of FPOM, and a thriving algal community observed throughout the reach, are indicative of the enriched nature of this system and provide an abundant food resource for the many scrapers and filterers that make up the macroinvertebrate assemblage (Table C-A2). HW01 received a total metric score of 22, representing 52% comparability to KR11 and resulting in a determination of slight/moderately impaired (Table C-B2).

As reflected in the habitat assessment, habitat degradation is obviously limiting to biological potential at HW01, especially to those taxa (e.g. many of the EPT taxa) most susceptible to sedimentation. However, water quality impairment—most likely the result of storm water and other forms of urban runoff—appears to further degrade the aquatic community in this portion of the West Branch. Water quality of the lacustrine source water may also be a factor.

HOUSATONIC RIVER SUMMARY
· Bioassessments found impairment (slight/moderate) of the benthic community at HW02S and HW01 stations. Habitat degradation (especially sediment deposition) coupled with water quality impairment (organic enrichment, nutrient loadings) compromise biological integrity at both stations. Trash is a common source of NPS pollution at both stations, especially where dumping occurs along the right banks. HW01 received the poorest habitat evaluation of all the biomonitoring stations in the Housatonic River watershed, the result of the highly urbanized nature of this portion of the basin. HW01 and HW02S benthos were the most impaired of all the biomonitoring stations sampled during the 1997 survey.

RECOMMENDATIONS

Konkapot River—Although most of the Konkapot River biomonitoring stations reflected excellent habitat and biological integrity, NPS pollution threatens aquatic potential at some sites. Slight impairment to the KR12 benthos is probably the result of upstream impoundment effects; however, significant instream deposits were observed as well. An investigation into the sources (Beartown Mountain Road?) of sediment inputs is recommended, with the implementation of Best Management Practices (BMPs) if needed. Impairment at KR07 and KR08, while minimal, may be an early sign of developing water quality problems—possibly related to organic enrichment. Attempts should be made to isolate potential sources of water quality impairment in the vicinity of Mill River village.  Runoff from adjacent lawns is a potential source of nutrient loadings to KR08, although unknown sources upstream may exist as well. Runoff from the adjacent road may be partially responsible for occasional areas of sediment deposition observed in the KR07 sampling reach and may be exacerbated by the steepness of the right (west) bank. Heavy applications of sand during the winter should be discouraged along this portion of Clayton-Mill River Road, or BMPs should be implemented to trap “washout” and prevent sand migration into the stream. Biomonitoring is recommended at KR07 and KR08 during the next “year 2” phase in the basin cycle for this watershed. Slight impairment of the KR02 benthos appears the result of mild organic enrichment, as evidenced by instream deposits of fine organic material and the numerical dominance of Chironomidae. Adjacent agricultural activities are one obvious potential source of nutrient loadings and documented elevated levels of fecal coliform bacteria; however, other upstream sources of enrichment and/or nutrient loadings may exist as well. Restoration of the riparian zone along the KR02 reach may help to minimize NPS loadings to this portion of the river. Slight impairment of the KR01 macroinvertebrate community may be an early sign of NPS loadings—particularly sediment and nutrients—to this portion of the Konkapot River. An investigation into the need for BMP implementation to control road runoff at the Route 7A crossing is recommended. Biomonitoring is recommended at KR02 and KR01 during the next “year 2” phase in the basin cycle for this watershed. Attempts should be made to isolate sources of elevated fecal coliform bacteria documented by DWM at KR02 and KR01.

Williams River—Habitat and water quality here appear excellent, as reflected in the diverse assemblage of pollution-sensitive taxa at WR01. However, NPS pollution in the form of trash deposits were observed along both banks. Trash inputs to the river may be exacerbated by the steep, herbaceous nature of much of the stream bank. Dumping of trash from adjacent road crossings should be strongly discouraged. Cleanup efforts should be conducted to eliminate existing trash deposits.

Furnace Brook—Slight impairment of the FB01 benthic community appears to be the result of naturally reduced base flows. An investigation into the presence/extent of damming structures in the impoundments of this watershed (especially the unnamed impoundment immediately upstream), is recommended. Additionally, water quantity information, including a flow duration curve, should be developed for this stream to better assess the relationship between biological integrity and streamflow. Observed disturbances to the riparian zone (clearing of vegetation, trash deposits) can be prevented by blocking off the dirt road that leads from Furnace Road to the stream.

Karner Brook—While water quality appears generally good in this stream, naturally low base flow may shape community structure at KR01. Increased withdrawals apparently come directly from this small stream via a pumphouse off Mount Washington Road, further exacerbating the naturally occurring low flow conditions present and impacting instream habitat and biological integrity at KB02. It is recommended that pumping activities be reduced during extreme low flow conditions. Additionally, water quantity information, including a flow duration curve, should be developed for this stream to better assess the relationship between biological integrity and streamflow.
Housatonic River (West Branch and Southwest Branch)—Slight/moderate levels of impairment at both the HW01 and HW02S biomonitoring stations result from a combination of habitat and water quality degradation. Attempts should be made to isolate sources (Barker Street may be one source of sand inputs) of inorganic and organic sediment loadings to HW02S, as severe instream deposition is a major limitation to biological integrity here. In addition, instream deposits of trash could easily be eliminated with an organized cleanup effort. As reflected in the habitat evaluation, habitat degradation—especially instream deposits of sediment and trash—is obviously limiting to resident biota at HW01 as well. Attempts should be made to eliminate dumping of trash along the right (west) bank of the HW01 sampling reach. Due to the urbanized nature of the West Branch sub-basin, it may be difficult to isolate sources of water quality impairment that compromise biological integrity at HW01. Stormwater and other water quality stressors associated with urban runoff appear to contribute to the enriched nature of this system, as reflected in the abundance of FPOM, algae, and pollution-tolerant forms of macroinvertebrates. In addition, the increasingly eutrophic nature of upstream impoundments may be reflected in downstream lentic communities as well. Additional water quality sampling (nutrients, fecal coliform bacteria, dissolved oxygen) is recommended during the next “year 2” phase of this basin’s five-year cycle.
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APPENDIX A

TAXA LISTS FOR MACROINVERTEBRATE SAMPLES COLLECTED DURING THE 1997 HOUSATONIC RIVER WATERSHED SURVEY

Table C-A1. Species-level taxa list and counts, functional feeding group (FG), and tolerance values (TV) for macroinvertebrates collected from 10 stream sites in the Konkapot River between 25 and 28 August 1997.

TAXON 
FG1
TV2
KR01
KR02
KR03
KR05
KR06
KR07
KR08
KR09
KR11
KR12

Ferrissia sp.
SC
7


1








Enchytraeidae
GC
10


1








Nais bretscheri
GC
6

2
1




1



Nais variabilis
GC
10







2



Gammarus sp.
GC
6
1










Hydracarina 
PR
6
6
6
6
1
4
2
3
2

1

Baetidae
GC
4
1

5
2
11
7
9
13
8
2

Baetis sp.
GC
6
5




1

4



Baetis sp. 3 (3 caudal filaments)
GC
6




4




7

Isonychia sp.
GC
4

1
7
4
1

2
3



Heptageniidae
SC
4
1
2
4

3
1


14
4

Epeorus  sp.
SC
1











Stenonema sp.
SC
3

4
7
7
3
1

3
8


Ephemerellidae
GC
1




1
1

1
1


Attenella sp.
GC
1






6




Ephemerella sp.
GC
1







1



Serratella sp.
GC
2

1
1








Pteronarcys sp.
SH
2









1

Acroneuria sp.
PR
0




1






Sweltsa sp.
PR
0








1


Nigronia sp.
PR
6

1









Tricoptera
GC
5


1








Philopotamidae
FC
3




1



1


Chimarra sp.
FC
3
2





3

13
27

Dolophilodes sp.
FC
1





1
4

1


Wormaldia sp.
FC
0









2

Psychomyia sp.
GC
2
3
12

1







Neureclipsis sp.
FC
4





1





Nyctiophylax sp.
PR
1

1









Hydropsychidae
FC
4


1

1

1
5



Cheumatopsyche sp.
FC
7
8






1

4

Hydropsyche sp.
FC
4

5









Hydropsyche betteni gr.
FC
8









9

Hydropsyche morosa gr.
FC
6
19

19
20
8
19
12
4
6


Rhyacophila sp.
PR
1




1

1

1


Rhyacophila fuscula
PR
2
1







1


Glossosoma sp.
SC
2

1
1
2

8





Protoptila sp.
SC
3



2
1

1
9



Leucotrichia sp.
SC
6
3

1
8
1
8





Limnephilidae
SH
4


1






1

Goera sp.
SC
0







1



Neophylax sp.
SC
2

1









Helicopsyche borealis
SC
0



5
1


1



Leptoceridae
PR
4




1






Oecetis sp.
PR
6




1






Setodes sp.
GC
1




1






Ectopria sp.
SC
5





1


1


Psephenus herricki
SC
3
1

3
1
2
1
1
3
2
1

Optioservus sp.
SC
3
9
7
12
12
9
9
25
8
2


Optioservus ampliatus
SC
3



1







Optioservus ovalis
SC
3
1




1





Optioservus trivittatus
SC
3
4
1
6
1

1
4
1



Oulimnius latiusculus
SC
2


2
1

1
2

1


Promoresia sp.
SC
2
8

2
1

2


1


Promoresia elegans
SC
2




1






Stenelmis sp.
SC
5
2
1
2
1



2
3
5

Stenelmis crenata gr.
SC
5
1

1



1




Tipulidae 
SH
5

2


1






Antocha sp.
GC
5
9
9
6
2
4
3
1
1



Dicranota sp.
PR
0




1

1
1



Hexatoma sp.
PR
5







1



Probezzia sp.
PR
6







2



Simuliidae 
FC
6









1

Cnephia sp.
FC
4
1










Simulium sp.
FC
4



3
1



2
2

Tanypodinae
PR
7

1









Coelotanypus sp.
PR
7



1







Conchapelopia sp.
PR
9



1




1


Thienemannimyia gr.
PR
6

1





1



Pagastia sp.
GC
2




2
2





Potthastia gaedii gr.
GC
2

2
1




2



Orthocladiinae
GC
5

1





1



Cardiocladius sp.
PR
6


2








Corynoneura sp.
GC
6




1






Cricotopus sp.
SH
7

1









Cricotopus/Orthocladius sp.
GC
7
1
2
1



1
1



Cricotopus bicinctus
GC
7

1









Cricotopus trifascia gr.
SH
6
1










Eukiefferiella sp.
GC
6





3


1


Eukiefferiella brevicalcar gr.
GC
4





1





Eukiefferiella devonica gr.
GC
4





1





Krenosmittia sp.
GC
5








1


Lopescladius sp.
GC
2








2
1

Nanocladius sp.
GC
7






1




Orthocladius sp.
GC
6






1




Parachaetocladius sp.
GC
0








2


Parametriocnemus sp.
GC
4



2
1


3
1
4

Rheocricotopus sp.
GC
6



1



1



Thienemanniella sp.
GC
6

4

1
1






Tvetenia bavarica gr.
GC
5


1





1


Tvetenia vitracies gr.
GC
5
6
1
1
2
1

3
2



Chironomini
GC
6









1

Cryptochironomus sp.
PR
8

1









Demicryptochironomus sp.
GC
2







1



Microtendipes sp.
FC
6
3
5


1
1
3
4
1


Polypedilum aviceps
SH
4





1
1




Polypedilum convictum
SH
5


1
1


4


6

Polypedilum fallax gr.
SH
6
1










Polypedilum illinoense
SH
9
1










Polypedilum tritum
SH
6








1


 Tanytarsini
FC
6

1









Cladotanytarsus sp.
FC
4

1
1

1


6



Micropsectra sp.
GC
1

1

1
1

1

1


Micropsectra/Tanytarsus sp
GC
4



1
1






Rheotanytarsus sp.
FC
6



1


4

1
4

Rheotanytarsus distinctissimus gr.
FC
6

1
2
6
6
13


2


Rheotanytarsus exiguus gr.
FC
6
4
4
2
14
4
3
5
4
8
8

Stempellinella sp.
GC
2








4
2

Sublettea coffmani
FC
2
1
6

1
4
2
1




Tanytarsus sp.
FC
7

4


3


2



Atherix sp.
PR
4


1



1

1


Empididae
PR
6



1

1





Chelifera sp.
PR
6

1


1






Hemerodromia sp.
PR
6
2
3
1
1
1

1
4
1
3

TOTAL


107
99
105
110
94
97
106
102
96
96

1 Functional 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.

2 Tolerance 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.
Table C-A2. Species-level taxa list and counts, functional feeding groups (FG), and tolerance values (TV) for macroinvertebrates collected from 10 stream sites in the Housatonic River watershed between 25 and 27 August 1997. Sampling stations were in the Housatonic River* (HR03, HR04, HR05, HR06), Southwest Branch Housatonic River (HW02S), West Branch Housatonic River (HW01), Furnace Brook (FB01), Williams River (WR01), and Karner Brook (KB01, KB02).

TAXON 
FG1
TV2
HR03
HR04
HR05
HR06
HW02S
HW01
FB01
WR01
KB01
KB02

Ferrissia sp.
SC
7

2

1
1
2





Pisidiidae 
FC
6


2

1
1

1



Lumbricina
GC
8







2



Enchytraeidae
GC
10






2




Nais bretscheri
GC
6




2
4





Nais communis
GC
8




1
2
3




Nais pseudobtusa
GC
9






1




Hyalella azteca
GC
8

1









Hydracarina 
PR
6
1
1
1
1
3
2



2

Baetidae
GC
4
7
8
3
2


4
10
3
2

Baetis sp.
GC
6


7








Baetis sp. 1 (2 cerci)
GC
6



5



1



Baetis sp. 2(short terminal filament)
GC
6



1







Baetis sp. 3 (3 caudal filaments)
GC
6



7


1
1



Isonychia sp.
GC
4



1
3

5
1
1


Heptageniidae
SC
4
3
1
3
1

2
1

2
2

Epeorus  sp.
SC
1








5
5

Stenacron sp.
SC
7

1









Stenonema sp.
SC
3

1
3

3
4
1
2



Ephemerellidae
GC
1






5


1

Attenella sp.
GC
1


6





2


Ephemerella sp.
GC
1
1










Caenis sp.
GC
8
4
4
2
4







Stylogomphus albistylus
PR
5







1



Pteronarcys sp.
SH
2









1

Tallaperla sp.
SH
0









1

Leuctridae
SH
0






1

2


Perlidae
PR
1







1



Acroneuria sp.
PR
0







1



Agnetina sp.
PR
2






1




Paragnetina sp.
PR
1
1










Perlodidae
PR
2






1




Diura sp.
PR
2








1


Chloroperlidae
PR
1









1

Sweltsa sp.
PR
0








7
4

Corydalus sp.
PR
6







2



Nigronia sp.
PR
6






1




Chimarra sp.
FC
3


4
1



7



Dolophilodes sp.
FC
1



1


4

2
1

Psychomyiidae
GC
2








1


Psychomyia sp.
GC
2


1








Polycentropodidae
FC
6







2



Hydropsychidae
FC
4
6
2


3
7
2
2



Cheumatopsyche sp.
FC
7

2
1
4
2
23

1



Hydropsyche sp.
FC
4




1






Hydropsyche betteni gr.
FC
8





2


5


Hydropsyche morosa gr.
FC
6
14
1
9
3

1

4



Macrostemum zebratum
FC
3


9




1



Rhyacophila sp.
PR
1






1
1
1


Protoptila sp.
SC
3
1

2








Hydroptila sp.
GC
6



2

1





Leucotrichia sp.
SC
6
1

2








Lepidostomatidae
SH
1









5

Lepidostoma sp.
SH
1






4

5


Helicopsyche borealis
SC
0






3
8



Helophorus sp.
SH
8








1


Psephenus herricki
SC
3



1
3
1

1



Optioservus sp.
SC
3
3

4
1
64
8
7
9

3

Optioservus trivittatus
SC
3




3






Oulimnius latiusculus
SC
2




1


3
3
1

Promoresia sp.
SC
2







13



Promoresia elegans
SC
2







2



Promoresia tardella
SC
0







1



Stenelmis sp.
SC
5
8
2
19
16

23

11



Stenelmis crenata gr.
SC
5
1










Antocha sp.
GC
5
6

4


2

3



Hexatoma sp.
PR
5






1

1


Probezzia sp.
PR
6






6




Simulium sp.
FC
4

2
4
11
2

1




Tanypodinae
PR
7

1

1



1



Conchapelopia sp.
PR
9
2
3




1
1



Krenopelopia sp.
PR
7






1




Larsia sp.
PR
8











Rheopelopia sp.
PR
4
1
2
1




1



Thienemannimyia sp.
PR
6


1



1




Diamesa sp.
GC
8
2




4





Pagastia sp.
GC
2






1




Potthastia gaedii gr.
GC
2




1






Cardiocladius sp.
PR
6
3
1
1








Cricotopus sp.
SH
7
2
1









Cricotopus/Orthocladius sp.
GC
7




1
6





Cricotopus bicinctus
GC
7
1
37

2







Cricotopus trifascia gr.
SH
6
2
8









Cricotopus vierriensis
SH
7




1






Nanocladius sp.
GC
7







1



Orthocladius sp.
GC
6



1







Orthocladius annectans
GC
6

1









Parametriocnemus sp.
GC
4






2




Psilometriocnemus sp.
GC
5









1

Synorthocladius sp.
GC
5
6
1









Thienemanniella sp.
GC
6



1



1



Tokunagaia sp.
GC
5






1




Tvetenia sp.
GC
5

1




1




Tvetenia vitracies gr.
GC
5
3
4









Dicrotendipes sp.
GC
8
1
1









Microtendipes sp.
FC
6
4










Polypedilum sp.
SH
6

2









Polypedilum angulum
SH
6






3




Polypedilum aviceps
SH
4






2


1

Polypedilum convictum
SH
5
8
1
2
7







Polypedilum fallax gr.
SH
6






1




Polypedilum obtusum
SH
6



2







Tribelos sp.
GC
7

1









Cladotanytarsus sp.
FC
4


2
6







Micropsectra sp.
GC
1






21

48
74

Micropsectra/Tanytarsus sp.
GC
4





1
9

5


Paratanytarsus sp.
FC
8






1




Rheotanytarsus sp.
FC
6
1



1






Rheotanytarsus distinctissimus gr.
FC
6
1
1

1
1

1
2



Rheotanytarsus exiguus gr.
FC
6
4
4





3



Stempellina sp.
GC
2






2




Stempellinella sp.
GC
2









1

Tanytarsus sp.
FC
7
1
8
1
3
1
1
3


2

Atherix sp.
PR
4


1
3
1


1
1
3

Chelifera sp.
PR
6



1
1
2


1


Hemerodromia sp.
PR
6
2

2
1
2
2

2



TOTAL


101
106
97
92
103
101
107
105
97
111

* data analyses for these benthos assemblages conducted and discussed by Szal  (1999) in a separate technical memorandum

1 Functional 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.

2 Tolerance 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.
APPENDIX B

Data Analyses for Macroinvertebrate Samples Collected During the 1997 Housatonic River Watershed Survey

Table C-B1. Summary of RBP III data analysis for macroinvertebrate communities sampled at stations in the Housatonic River watershed between 25 and 28 August 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 (KR11). The percent comparability to the reference station yields a final impairment score for each study site.

STATION #
KR11
KR01
KR02
KR03
KR05
KR06
KR07
KR08
KR09
KR12

Stream
Konkapot River
Konkapot River
Konkapot River
Konkapot River
Konkapot River
Konkapot River
Konkapot River
Konkapot River
Konkapot River
Konkapot River

Habitat Score
180
172
123
177
172
178
171
154
119
138

Taxa Richness
30
6
26
6
29
6
29
6
30
6
35
6
25
6
28
6
31
6
18
4

Biotic Index
3.84
6
4.92
4
4.39
6
4.52
4
4.57
4
4.27
6
4.59
4
3.96
6
4.36
6
4.68
4

Ept Index
8
6
8
6
8
6
8
6
9
6
14
6
8
6
8
6
9
6
8
6

Ept/Chironomidae
2.04
6
2.26
6
0.74
2
4.00
6
1.55
6
1.56
6
1.78
6
1.44
4
1.64
6
2.19
6

Scrapers/Filterers
0.91
6
0.79
6
0.63
6
1.64
6
0.93
6
0.70
6
0.85
6
1.03
6
1.08
6
0.18
0

% Dominant Taxon
15%
6
18%
6
12%
6
18%
6
18%
6
12%
6
20%
4
24%
4
13%
6
28%
4

Community Similarity
100%
6
25%
0
17%
0
38%
2
37%
2
38%
2
30%
2
33%
2
29%
0
40%
2

Total Metric Score
42
34
32
36
36
38
34
34
36
26

% Comparability To Reference Station

81%
76%
86%
86%
90%
81%
81%
86%
62%

Biological Condition -Degree Impairment
REFERENCE
SLIGHT/ NON
SLIGHT
NON
NON
NON
SLIGHT/ NON
SLIGHT/ NON
NON
SLIGHT

Table C-B2. Summary of RBP III data analysis for macroinvertebrate communities sampled at stations in the Housatonic River watershed  between 25 and 27 August 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 (KR11). The percent comparability to the reference station yields a final impairment score for each study site.

STATION #
KR11
HW02S
HW01
FB01
WR01

STREAM
Konkapot River
SW Branch

Housatonic River
West Branch Housatonic River
Furnace Brook
Williams River

HABITAT SCORE
180
137
107
150
169

TAXA RICHNESS
30
6
20
4
19
4
35
6
31
6

BIOTIC INDEX
3.84
6
3.68
6
5.64
2
3.46
6
3.74
6

EPT INDEX
8
6
4
0
5
0
12
6
12
6

EPT/CHIRONOMIDAE
2.04
6
2.00
6
3.33
6
0.67
2
4.30
6

SCRAPERS/FILTERERS
0.91
6
6.25
6
1.14
6
1.00
6
2.17
6

% DOMINANT TAXON
15%
6
62%
0
23%
4
20%
4
12%
6

COMMUNITY SIMILARITY
100%
6
14%
0
14%
0
18%
0
38%
2

TOTAL METRIC SCORE
42
22
22
30
38

% COMPARABILITY TO REFERENCE STATION

52%
52%
71%
90%

BIOLOGICAL CONDITION -DEGREE IMPAIRMENT
REFERENCE
SLIGHT/

MODERATE
SLIGHT/

MODERATE
SLIGHT
NON

Table C-B3. Summary of RBP III data analysis for macroinvertebrate communities sampled in Karner Brook (a tributary stream in the Housatonic River watershed) during 26 August 1997. Seven biological metrics were calculated and scored (in italics) for taxa collected at each station. Scores were then totaled and compared to the upstream reference station (KB01). The percent comparability of KR02 to the reference station yields a final impairment score.  The sampling stations bracketed the pumping station.


Pumping Station is between sampling stations.

STATION #
KB01
KB02

STREAM
Karner Brook (upstream)
Karner Brook (downstream)

HABITAT SCORE
164
146

TAXA RICHNESS
18
6
17
6

BIOTIC INDEX
1.86
6
1.49
6

EPT INDEX
12
6
8
0

EPT/CHIRONOMIDAE
0.70
6
0.29
2

SCRAPERS/FILTERERS
1.43
6
3.67
6

% DOMINANT TAXON
49%
0
67%
0

COMMUNITY SIMILARITY
100%
6
65%
4

TOTAL METRIC SCORE
36
24

% COMPARABILITY TO REFERENCE STATION

67%

BIOLOGICAL CONDITION-DEGREE IMPAIRMENT
REFERENCE
SLIGHT

Table C-B4. Habitat assessment summary for macroinvertebrate biomonitoring stations sampled during the 1997 Housatonic River watershed 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
KR01
KR02
KR03
KR05
KR06
KR07
KR08
KR09
KR11
KR12
HW02S
HW01
WR01
FB01
KB01
KB02

Primary Parameters (range is 0-20)









Instream Cover
20
7
19
19
19
19
15
11
20
11
12
8
20
10
14
13

Epifaunal Substrate
16
16
20
20
17
20
20
11
18
19
12
11
20
20
20
20

Embeddedness
17
6
15
15
13
16
9
6
16
14
8
6
9
10
20
19

Channel Alteration
14
8
18
11
20
15
18
20
16
19
12
11
15
20
20
12

Sediment Deposition
13
2
17
15
17
14
18
7
18
9
5
6
17
17
20
20

Velocity-Depth Combinations
18
16
20
20
20
18
13
12
19
12
15
6
20
10
11
10

Channel Flow Status
18
20
19
19
18
18
10
16
15
8
16
19
19
8
7
6

Secondary Parameters (range is 0-10 for each bank)

Bank Vegetative Protection
18
20
19
20
20
20
19
20
20
20
19
18
19
20
20
18

Bank Stability
18
20
17
20
18
18
18
4
18
12
20
14
16
18
17
17

Riparian Vegetative Zone Width
20
8
13
13
16
13
14
12
20
14
18
8
14
17
15
11

Total Score
172
123
177
172
178
171
154
119
180
138
137
107
169
150
164
146
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OVERVIEW

Over the late summer months of 1997 I coordinated upstream/downstream macroinvertebrate impact evaluations of four NPDES discharges in the Housatonic River basin.  I was assisted by personnel from this office and from the Western Regional DEP office in Springfield.  Potential impacts of the four discharges were assessed using U.S. Environmental Protection Agency (EPA) Rapid Bioassessment Protocols (Plafkin, et al., 1989) for family-level assessments of macroinvertebrates with some minor changes as outlined below (in Sampling Methods and Analytical Methods).  The facilities investigated were Crane and Company in Dalton, the Pittsfield POTW in Pittsfield, Schweitzer Mauduit (formerly Kimberly-Clark) in Lee, and the Great Barrington POTW in Great Barrington. 

Investigators using the RBP methods usually select stations upstream and downstream of the discharge.  These stations are referred to here as the reference and test stations, respectively.  Stations are chosen which are as similar as possible to each other in habitat characteristics known to affect macroinvertebrate community structure and function.  When a suitable upstream reference station is lacking, a reference station may be located on another stream.  In either case, an array of habitat characteristics at the two stations is evaluated and scored.  If the difference in scores between the stations is within the margin specified by EPA, the two sites are considered to be similar enough to allow a direct comparison of the invertebrate taxa sampled.  If the habitat scores are too widely separated, EPA has outlined methods of conducting an adjusted comparison, which takes these differences into account.  Habitat variables listed in the original EPA RBP manual have been updated for DWM and can be obtained upon request.

Macroinvertebrates are collected from reference and test stations, preserved in alcohol and brought back to the laboratory.  A randomization procedure is used to separate a 100-organism subsample from the larger field sample.  If the investigator uses the RBPII methods, as I did in these evaluations, organisms in the subsamples are identified to family level and compiled into taxa lists by station.  A number of metrics are calculated from the taxa lists and metric scores from the two stations are compared to EPA scoring criteria.  Reference/test station metric comparisons yield an assessment of presence/absence and degree of negative change between the communities sampled.  This change is interpreted as the “impact” of the pollutant source evaluated. 

SAMPLING TECHNIQUES

Two different macroinvertebrate collection techniques were used in these studies: kick-net sampling and the deployment of Hester-Dendy samplers.  The first of these is the more temporally efficient as the investigator only needs to visit the site once to collect a sample.  Kick-net samples were collected for the evaluations in Great Barrington and Lee where riffles were found that were fairly similar in most habitat characteristics both upstream and downstream of these facilities.  At these sites I collected 10 kick-net samples at different spots using nets that had a mesh size of 0.5 mm and a width of 0.46 meters.  A sample of approximately 2 square meters of bottom results from this process. 

Invertebrates taken from Hester-Dendy samplers (see Klemm, et al. 1990 for a description) were used to evaluate the discharges from the Pittsfield POTW and the Crane Paper Company.  These samplers are composed of a series of particleboard plates separated by spacers.  The samplers were attached to concrete blocks and placed in the stream bottom at the study sites for six weeks, over which time they were colonized by benthic invertebrates.  At the end of the period allotted for colonization, DWM personnel cut the attachments, transferred the samplers to nets and fixed the samplers and accompanying invertebrates in alcohol for transfer to the laboratory.  Hester-Dendy samplers were used at these sites because the river upstream and downstream of the discharges was slow moving and did not appear, to this investigator, to provide habitats that would have produced a diverse assemblage of macroinvertebrates.  The samplers provide colonization sites and typically produce a greater diversity of invertebrates than sandy substrates such as those found at the sites mentioned above.  Hester-Dendy, and other artificial substrates, also increase the reproducibility of survey results within a stream reach as they provide a suite of habitats that has negligible structural variability between samplers.

Station locations for invertebrate collection sites are listed in Table D1.  Copies of the Field Data sheets for six of the stations are available upon request.  Those for the Pittsfield stations are missing (see discussion under Site Descriptions).  Distance to station locations from landmarks was estimated in the field and may differ from that given in Table D1.  Distances given in the latter were derived from GIS maps.

Table D1.  1997 Housatonic station locations for macroinvertebrate surveys upstream and downstream of NPDES discharges.

Sampling Date


Station Number
Description
Sampling Technique

26 August –

8 October 1977
21-EBH01
in the East Branch of the Housatonic River, ( 30 meters upstream of the discharge from the Crane & Company WWTP, Pittsfield
Hester-Dendy

26 August – 

8 October 1977
21-EBH02
in the East Branch of the Housatonic River, ( 100 meters downstream from the Crane & Company WWTP discharge, Pittsfield
Hester-Dendy

26 August – 

8 October 1977
21-HR01
in the mainstem Housatonic River, ( 100 meters upstream of the confluence of the Housatonic River and the discharge canal from the Pittsfield POTW, Pittsfield
Hester-Dendy

26 August –

8 October 1977
21-HR02
in the mainstem Housatonic River, about 25 meters downstream of the confluence of the Pittsfield POTW discharge and the Housatonic River at the Pittsfield/Lenox line
Hester-Dendy

26 August 1997
21-HR03
in the mainstem Housatonic River, about 125 meters upstream of the Golden Hill Road bridge which is upstream of the Schweitzer Mauduit WWTP discharge to the Housatonic River in the town of Lee
Kick

25 August 1997
21-HR04
in the mainstem Housatonic River, approx. 470 meters downstream of the Schweitzer Mauduit Company discharge to the Housatonic in the town of Lee
Kick

25 August 1997
21-HR05
in the mainstem Housatonic River, about 625 meters upstream of the Great Barrington POTW discharge to the Housatonic River in the town of Great Barrington
Kick

25 August 1997
21-HR06
in the mainstem Housatonic River, about 400 meters downstream of the Great Barrington POTW discharge to the Housatonic in the town of Great Barrington
Kick

ANALYTICAL METHODS

EPA RBP analysis calls for multi-metric comparisons between invertebrate samples collected at reference and test stations.  The RBP metrics are used to evaluate differences in the communities sampled with regard to structure, feeding function and tolerance to certain types of pollution.  Six of the eight RBP metrics recommended by EPA are used by DWM along with one additional metric, the Percent Community Similarity index.  This metric is used in lieu of the Community Loss metric described in the RBP manual.  In addition, DWM does not use the Ratio of Shredders/Total metric from the original EPA RBP.  A description of each of the EPA RBP metrics and their expected rise or fall concomitant with deteriorating water quality is provided in Plafkin, et al.  A description of the Community Similarity index is provided below.

The Community Similarity index is used to compare the relative distribution of individuals across taxonomic groupings in the reference and test station samples.  First, the number of individuals found in each taxa group common to both stations is converted to a proportion of the total number of individuals in the sample collected at each station. Second, for each taxon common to both stations one chooses the smaller of the two proportions. Third, one sums these values for all common taxa groups and multiplies the total by 100.  The result is the percent similarity between the two stations.  This can vary from 0 (no taxa common to both groups) to 100 (both stations having the same relative proportion of individuals in each taxon).  For this metric, a value of 70% or greater received a Criterion Score of 6; metric values that were > 25% but <70 received a 3; metric values of less than 25% received a zero.  Scoring criteria for this metric were developed by DWM personnel.

The remaining six metrics are evaluated by computing ratios of reference and test stations metric values.  Metric ratios for these six metrics  are given a score of 0, 3 or 6 based on a criteria table prepared by EPA in the RBP document.  Scores for all test station metrics are summed and compared to the sum of the scores from the reference station.  The ratio of test station to reference station scores is called the Percent Comparability of the test station to the reference station.  

A high Percent Comparability value for a test station is assumed to indicate that the benthic community sampled is similar to that at the reference station or that any dissimilarities seen are not detrimental.  In this case a judgement of “No Impact” is awarded to the test station. We assume that a low Percent Comparability score indicates that there are differences in the structure and/or function of the community sampled at the two stations and that these differences are of a detrimental nature.  Depending on both the degree and type of differences between reference and test stations, the level of impact ascribed to test stations will vary.

The RBP process also includes a comparison of habitat scores at reference and test stations.  In general, we assume that minor differences (< 10%) in habitat scores do not affect the interpretation of the degree of impact at test stations. However, as major habitat differences are expected to alter the composition of invertebrate communities, large differences in habitat scores may alter the assessment of impact.  The degree of allowable difference between reference and test stations and its effect on interpreting degree of impact between these stations is a sliding scale that is described in the EPA RBP document.

At the sites where Hester-Dendy samplers were used, three individual 100-organism samples were collected.  This allowed a statistical comparison to be made between metric values from the taxa lists compiled at reference and test stations.  In order to use analysis of variance techniques to compare means, the investigator should determine that the values approximate those from a normal distribution, that the variance in one sample collection is not significantly different from that in another and that the samples were collected at random.  In some of the cases, the assumption that variances were the same did not hold true, so I chose to use a non-parametric test, the Mann-Whitney U test.  An alpha level of 0.05 was chosen in a one-tailed test of the hypothesis that there was no difference between mean metric scores at reference and test stations.  The one-tailed test, rather than the two-tailed test, was used because I was interested in evaluating whether or not one group of metric values was significantly greater than the other.

Each of the values for test/reference station metrics used in RBP analyses should be interpreted cautiously.  Take, for example, the EPT metric, which is simply the number of taxa in the Ephemeroptera, Plecoptera and Trichoptera orders.  These orders have been singled out because they typically contain taxa which have demonstrated intolerance to organic wastes and low dissolved oxygen concentrations. RBP methods dictate that if the ratio of test/reference station EPT values is greater than 90%, one is to assume that the EPT communities at the two stations are not different.  However, often one encounters (rare) taxa that are represented by only one individual.  We might expect that if we were to sample reference stations a second time, the probability of finding the exact same number of EPT taxa in the two samples would decrease as the proportion of rare EPT taxa increases.  How then are we to evaluate reference/test station EPT values from stations with a high proportion of rare taxa?  This becomes especially problematic when the number of EPT taxa in the reference station sample drops below a value of 10.  In this case, a change in EPT of one or more can become a penalty for the test station.  For this reason, it is prudent to take a careful look at the EPT metric comparisons to determine whether differences in EPT might be within that routinely expected as the RBP does not provide a method of taking this fairly common event into consideration.

The metrics that are ratios, the EPT/Chironomids and the Scrapers/Filterer-Collectors metrics, have their own peculiar problems.  When either the numerator or denominator in either of these ratios is a very small number, a change in one or two individuals can greatly influence the ratio value.  One can easily see that if a number of samples were taken from a particular site, and the numerator or denominator in these ratios was small, the variance for this ratio among different samples could be quite large.  Changes from sample to sample of one or two individuals should be expected, but this has not been taken into account in the EPA RBP.  

The two metrics discussed in the paragraph above are used to compare structural and functional components of the sampled communities.  Another method of doing this is to simply take each numerator and denominator of the metrics and compare metric values for reference and test stations.  I believe that additional analysis such as this can greatly assist researchers in better understanding the nature of any community alterations that have taken place and in interpreting the robustness of impact determinations.

SITE DESCRIPTIONS

Crane Paper:     This facility manufactures specialty papers and is famous for its long-time production of U.S. currency paper.  Although the NPDES permit does not have a limit on flow, the treatment operator told me that daily flows are in the 3-5.5 MGD range and the mills produce wastewater 24 hrs/day, 7 days per week.   Both times I visited the facility, there was a rust-colored floc coating the sides and bottom of the discharge canal. 

Hester-Dendy samplers at the test station were placed about 100 meters downstream of the discharge canal in fairly slow-moving waters which were between 0.5 and 0.7 meters in depth.   Stream substrates at the test station were composed of about 60% cobble, 20% gravel, and 20% sand.  A heavy layer of silt and rust-colored floc covered all stream substrates at the test station.   Brown periphyton was evident at this station in some spots and the water was very turbid throughout the sampling area.  Turbidity was a result of both the discharge, which was visible as a plume, as well as the fact that the stream banks in this area were eroding.  Oak, poplar and willow dominated the tree species on the north and south banks.  The south bank had an open field adjacent to a strip of trees that ran along the bank.  The total habitat score at this station was 108.

Samplers at the reference station were positioned about 30 meters upstream of the discharge in substrates that were nearly identical to the test station (cobble: 60%, gravel: 20%, sand: 20%).  Water velocity at this station, though not measured, was slow moving and appeared to be similar to that at the test station.  Samplers were placed in areas where the depth was between 0.5 and 0.7 meters.  A very fine layer of silt covered the substrates and was probably due to erosion from the stream banks which were similar to those at the downstream station.  Riparian vegetation was more varied at the reference station with good representation of trees (oaks, poplars, birches, willow), shrubs, grasses and herbaceous plants.  The water at this station was fairly clear. Upstream of the discharge there is a 200-meter or so slow-moving section of water.  Directly upstream of these quiet waters there is a series of riffles. The habitat score for this station was 125.  Differences in reference and test station habitat scores exceeded 10%.  However, intersite differences were directly attributable to sediment deposition which appeared to be due to the discharge.   Because this change in habitat was a result of the discharge, reference and test station data were directly compared. 

We placed our samplers in the receiving stream on August 26, 1997 and retrieved them on the 8th of October, 1997, a six-week deployment.  Three samplers were used at each station.  All were retrieved and none appeared to have been disturbed.

Pittsfield POTW:     This facility is located at the southernmost end of the city of Pittsfield near the Lenox town line, a couple of miles downstream of the “downtown” section of Pittsfield.  This is a fairly large facility, with a monthly average permitted flow of 17 MGD (maximum daily flow of 28.7 MGD).  We visited this facility three times; on all three occasions the effluent was clear.  

Habitat sheets are not available for the reference or test stations at this site but habitats were very similar at the two stations bracketing this discharge.  The river is fairly deep (over 1.5 meters) in certain areas upstream of the discharge channel.  River width was about 10-15 meters from our point of boat entry, about ½ mile upstream of the discharge, to our test station.  Greatly slumped banks are common in this area as are completely denuded, severely eroded areas.  Benthic sediments at the two collection stations were primarily sand.   An abundance of fallen trees criss-crossed the river from our point of boat entry to the study sites, and probably provided a good deal of the variety in benthic habitats available to macroinvertebrates inhabiting the river in the vicinity of the discharge.  Water clarity in this area was not good.   A large field planted in corn abutted the southern stream bank and in areas there was no natural vegetative strip along this stream bank.  Much of the northern bank of the stream was vegetated with trees.  

Hester-Dendy samplers were positioned differently at the reference and test stations.  They were placed atop cement blocks at the reference station, about 100 meters upstream of the discharge canal, where the water depth was about 0.5 meters. The test station was located approximately 25 meters downstream of the discharge channel.  Immediately downstream of this station an enormous log jam (>30 meters in length) completely blocked the channel and prohibited our safe travel farther downstream.  The test station samplers were placed in an area where the discharge was not completely mixed with the receiving stream.  It appeared that the effluent plume was moving back and forth across the receiving stream due to the effects of another logjam farther upstream.  As a result, our samplers, which were hung from a submerged log, were at times directly in the effluent plume and other times outside of the influence of the plume.  River depth at the test station was about 1.5 meters.  Our samplers hung about 0.5 meters below the surface.

Three samplers were deployed and retrieved at each station.  None appeared to have been disturbed.  They were in place for six weeks, from August 26th to October 8th, 1997. 

Schweitzer Mauduit:     This facility has a number of discharges which flow into the mainstem Housatonic.  Two of these are located at a dam which lies approximately a mile upstream of the Rte. 20 river crossing in Lee.  One of the two pipes at this dam discharges treatment plant wastewater.  On all three occasions that we visited the plant, this discharge was completely opaque and looked like clay-colored milk.  On these occasions, the river, below the discharge, did not meet Class B Water Quality Standards for swimming as one could only see about 8-12 inches into the water column.  Upstream of the discharge I could easily see into pools that were at least 4 ft. in depth, our Class B standard for swimming.  In addition, this discharge violated the aesthetics narrative in the standards.

The wastewater discharge permit for Schweitzer Mauduit does not have a flow limit.  The fact sheet from the 1989 permit to Kimberly Clark which was transferred to Schweitzer Mauduit in February, 1996, lists the Average Monthly Discharge as 2.79 MGD and the Daily Maximum Flow as 4.46 MGD for the wastewater discharge 002/003.  TSS for this permit is listed in lbs/day and so I could not ascertain whether or not the permit limit for this variable had been violated.

Habitat characteristics were fairly similar at the test and reference stations.  I collected invertebrates at both stations using kick sampling. 

The reference station was located in a wide riffle, about 0.6 miles upstream of the dam referenced above, and about 125 meters upstream of the Golden Hill Road bridge. Benthic substrates at this station were composed of cobble ((70%), gravel ((10%), and sand ((20%) with a small component of silt ((2%).  Current velocity across the spots sampled at the reference station ranged from 0.90 to 1.76 ft/sec and averaged 1.26 ft/sec.  Estimated stream width was 22-25 meters.  Stream depth in the sampling area ranged from 0.15-0.36 meters.  Riparian vegetation was composed of a mix of shrubs and hardwoods.  Green and brown periphyton covered most of the stream substrates.  The total habitat score at this station was 172.

The test station was located about 470 meters downstream of the discharge (and dam) where a large pipe, which I was told belongs the facility, crosses the streambed.  Kick samples were collected downstream of this pipe in a riffle that extended across most of the stream channel.  Water depth in the areas sampled was 0.15 – 0.5 meters.  The river was about 14 meters wide at this station.  Water velocity in the areas sampled ranged from 0.34 – 1.33 ft/sec and averaged about 1 ft/sec.   There were some attached macrophytes at this station that we measured at over 8’ in length.  Brown periphyton was observed on many of the substrates and most sediment surfaces were covered with fine-grained brown sediment, although embeddedness of the cobbles I moved was extremely low (<25%).  Riparian vegetation on the west side of the river was primarily hardwood and shrub with grasses and herbaceous plants along the bank.  The east side of the river had a 6-12 meter riparian zone of shrubs and grasses; beyond this were the grounds of the facility which was paved.  The habitat score for this station was 170, essentially the same as that for the reference station.

Great Barrington POTW:     The September 1990 NPDES permit for this facility lists an average monthly flow of 3.2 MGD.  It discharges to an unwadeable (due to depth) section of the Housatonic.   On the first of three occasions that I visited this facility (with Steve Halterman, now of the Western Regional Office), the clarifiers and aeration tanks were a deep red color, as was the effluent.  The operator told us that the facility received a substantial proportion of its waste from Rising Paper, a facility that was not pre-treating their waste.  The operator also mentioned that, depending on the day, the plant would receive waste of other colors. The effluent plume was substantial and visible for about 3/8 of a mile downstream of the plant.  I expect that during low river flows this distance would be much greater.  This situation, as that at the Schweitzer Mauduit facility, is a violation of the Massachusetts Water Quality Standards for aesthetics.  

The reference station for the Great Barrington evaluation was located about 625 meters upstream of the discharge from this facility, in the vicinity of St. Peter’s church.  The town has put in a short walking trail along the southwest side of the river in this area and the riverbank and riverbed have long stretches of rock outcroppings here. There were some stretches of rip-rap along the southwestern bank as well.  The sampling area was at the beginning of a substantial change in streambed elevation which resulted in a long expanse of riffle. Hardwoods predominated the riparian vegetation on both sides of the river but did not extend very far up the riverbanks.  Some brown periphyton covered most substrates.  When we  collected kick samples for this study, the river was quite deep.  The only areas that were wadeable and that also had cobble/gravel substrates were those along the northeast side of the river.  We sampled in these areas.  River width in this location was about 15 meters.  The habitat score at this station was 135.

Benthic substrates at the reference station were about equally distributed among cobble (40%), gravel (30%) and sand (30%).  This is a highly erosional (as opposed to depositional) area and there was no visible silt or fine sediment in the areas sampled.  Water velocity in the spots sampled averaged 1.3 ft/second and ranged from 0.5 to 2.1 ft/sec.  I sampled only riffles which ranged in depth from 0.2 to 0.46 meters.  Our sampling was conducted at the head of the riffle in an attempt to correlate our work with that at the test station where only a short riffle was available.  Upstream conditions were different at the two stations: at the reference station cobble/boulder substrates predominated, while directly upstream of the test station, the predominant benthic sediment was sand.  This difference between the two stations is not reflected in the habitat scores.  The score for this station was 131.

The test station for the Great Barrington evaluation was located directly under electrical power lines (which do not show up on the 1987 USGS topographic maps), located approximately 400 meters downstream of the plant discharge to the Housatonic.  I sampled two small riffle areas which were located on both sides of a small island in the river.  River width directly upstream of this island was approximately 18 meters.  Water velocity in the areas sampled ranged from 0.8 to 2.5 ft/sec and averaged about 1.6 ft/sec.  Stream depth in the these areas was within the same range as that at the reference station (0.2-0.46 meters).  Substrate composition in these riffles was cobble (35%), gravel (35%) and sand (30%), very similar to that at the reference station.  Most surfaces were covered by brown algae.  No fine-grained materials were observed in the areas sampled.  Deciduous trees dominated the riparian zone with a fair proportion (20%) of shrubs.  An extensive area of grasses and shrubs was present under the power lines, with grasses predominating on the east bank.  Embeddedness of cobbles was substantial (about 35%) and was primarily due to sand.  Both riverbanks upstream of the test station had vertical dirt banks that appeared to have a high potential for erosion.

RESULTS

Crane Paper:     The final score for the RBP test station:reference station comparison (64% - see Table 3A) for this site fell in the “MODERATE IMPACTS” category.  This determination is supported by analysis of metrics in addition to those used in the RBP.

The taxa lists (Table 2) from reference and test stations at this site are quite different.  The reference station sample was dominated by midges (chironomids – about 71% of the samples, on average) while that from the test station was dominated by naidid worms (47% of the samples, on average).  Differences between the two taxa lists are dramatic as no naidids were found in any of the reference station samples.  Naidid worms are much more tolerant of low oxygen concentrations than are the taxa collected upstream of the discharge. The large relative proportion of naidids at the test station negatively affected a number of metrics.

Biotic Index values for the test station samples are about 44% higher, on average (7.58/5.27) than those for the reference station sample, an effect of the substantial naidid presence mentioned. This is a large difference and was statistically significant as well.  Within-station variability of Biotic Index values was low: all three of the test station sample Biotic Index values lay between 7 and 8 and all three of the Biotic Index values from the reference station lay between 5.18 and 5.4.  Since the differences between test and reference station Biotic Index values are consistently large among all the sample replicates, I am fairly confident that they reflect a substantial change in the tolerance of these two communities to low oxygen.

EPT in the test station samples was not significantly lower than that from the reference station samples.  In my opinion, however, the use of presence/absence EPT data alone does not yield a good assessment of the relative importance of the EPT community in these two samples. Another method is to compare the proportion of the total sample composed of EPT organisms at the two stations.  I excluded individuals from the hydropsychid caddisfly taxa in this comparison as hydropsychids are net-spinning filter feeders which often increase dramatically when there are the right types of particular organic matter present (e.g., downstream of sewage treatment plant discharges, or downstream of impoundments).  Non-hydropsychid EPT organisms composed 23.6%, 18.2% and 28% of the reference station samples; they account for only 10%, 4.7% and 4.5% of the test station community.  Using the Mann-Whitney U test, we reject the hypothesis that the mean abundance of this group of organisms is the same in the samples taken from these two stations.  We accept the alternate hypothesis that the proportion of the non-hydropsychid community in the test station sample is significantly lower than that in the reference station sample.

If we investigate the EPT taxa lists further, we can find other differences.  For example, Plecoptera taxa were found in all three reference station samples but none were found in test station samples. Heptageniid mayflies were found in two of the reference station samples, but this taxon was not found in the test station samples.  In addition, heptageniids were seen in abundance on the bottom surfaces of the cement blocks that held the Hester-Dendy samplers at the upstream station, but were not seen at all on the samplers from the test station.  

Community-level differences are evaluated on a wider scale through the Community Similarity Index.  Values for this index from reference station and test station samples were significantly different, based on the Mann-Whitney test.  In addition, based on RBP scoring criteria, they are substantially different as well.  The similarity between test and reference station samples ranged from 0.26 to 0.41 and averaged only 0.33 for all nine test:reference station comparisons.  By comparison, the similarity between each of the three samples collected at the reference station ranged from 0.84 to 0.93 and averaged 0.86.  These results indicate that a) all three of the reference station samples exhibit a high degree of similarity in the relative abundance of different taxa collected; and b) each of the three test station taxa lists is substantially different from each of the reference station taxa lists.    

Since the community changes between these stations are dramatic, and because they result in a community that is much more tolerant of low oxygen conditions than that seen at the reference station, I feel that the MODERATE IMPACTS judgement is substantiated.  Since the sampling bracketed the discharge so closely, in my opinion these impacts are a direct result of the Crane Paper discharge.

Pittsfield POTW:     Results of the Pittsfield POTW evaluation (Table D-3B) yielded an 85% degree of comparability between reference and test stations.  This value yields a judgement of NO IMPACT for the site.

Differences in RBP metric scores were minimal and were seen in the Biotic Index, the EPT Index and the Community Similarity Index.  Although the Biotic Index values from the test station sample averaged higher than those from the reference station and were also significantly higher based on the Mann-Whitney test of means, the metric means differed by only 12%.   This difference is small enough so that Biotic Index values are not considered to be substantially different based on EPA criteria for this metric.  Conversely, the mean EPT metric score from the test station was lower than that at the reference station by a value (about 20%) that was great enough to yield a penalty for this metric based on EPA criteria.  However, EPT metric scores from the two stations were not judged to significantly different when evaluated by the Mann-Whitney U test. 

The Community Similarity Index was the only metric for which both statistically significant changes as well as changes meriting a loss of RBP points were observed.  Scores from the reference:test station comparisons ranged from 0.55 to 0.78 and averaged about 0.67.  Differences between stations in two taxonomic groupings appear to be responsible for the depressed Community Similarity Index values.  Leptophlebiids, which are consistently represented (11-14% of the total sample) in the reference station samples, all but disappear at the test station (1-2% of the total sample).  Leptocerids, also well represented in the reference station samples (between 6.5 and 10.5% of the total sample) were completely absent from the test station sample.  The first group are gathering-collecting taxa; the second group are predators.  Even with these differences, there did not appear to be a major shift in functional feeding groups between the two sampling sites.

In my opinion, differences seen in the taxa lists are fairly minor, and the NO IMPACT assessment is valid for the data collected.  However, it should be noted that our test station samplers were not always in the direct path of the discharge plume.  As a result, we probably did not assess the full effect of the discharge on the macroinvertebrate community at this site.

Schweitzer Mauduit:     The test station for this evaluation was considered MODERATELY IMPACTED compared to the reference station at this site (see Table D-3C).  Major differences in the taxa list fall into several categories.

The chironomid component of the samples rose from 37% in the reference station sample to 74% in the test station sample.  A change of this magnitude is substantial and is evidence that environmental conditions at the two stations are quite different.  Since the habitat scores were nearly identical at the two stations bracketing this facility, I expect that this difference is primarily a result of the discharge.

The EPT Index was 50% lower at the test station than it was at the reference station. Those EPT taxa (four in number) which were well represented in the reference station sample were all seen in the test station sample, however.  There were an additional four rare EPT taxa (only one individual per taxon) in the reference station sample that were not seen in the test station sample.  In my opinion, the difference in number of EPT taxa between these two stations is not that damaging to the community as a whole as the differences were due to a loss of rare taxa and some of this loss might be expected from routine sampling error.  However, if we look at the total EPT community presence at the two stations we see that the relative importance of this community has also been diminished at the test station.  The component of the sample comprised of EPT taxa in the test station sample was quite small, only 19%.  By comparison, the EPT community in the reference station sample comprised 40% of the total sample.

The relative importance of the scraper guild in the samples is quite different.  Scrapers account for 17.4% of the reference station community, but only about 6.6% of the test station community.  Scrapers feed on periphyton which grows on benthic substrates.  They are an important component of the riffle community in larger, unimpacted streams that have an open canopy and receive a lot of sunlight.  Both the reference and test stations were located in riffles that had open canopies and were wide enough to receive sunlight much of the day.  I postulate that the turbidity at the test station was great enough to impede sunlight penetration to benthic substrates, thus impairing natural periphytic growth.  

There is also a major downward shift in the representation from hydropsychid caddisflies at the test station.  As mentioned above, hydropsychids are filter-feeders that trap and harvest organic particulates from the water column.  I had expected to see a rise in this group at the test station, similar to that seen downstream of sewage treatment plant discharges where organic particulates in the discharge have increased turbidity.  The turbidity in the Schweitzer Mauduit discharge and that downstream of the plant may not be organic, however, and may be due to clays used in certain paper products.

In summary, there has been a community alteration at this site, which I expect is most probably a result of the discharge.  The chironomid component of the community has been dramatically increased, EPT decreased and the scraper functional group has been replaced by other functional groups.  All of these changes are considered detrimental to the biological integrity of the macroinvertebrate community in the Housatonic.

Great Barrington POTW:     This assessment yielded a judgement of MODERATE IMPACTS for the test station (see Table D-3C).  Although the Percent Comparability (64%) of reference and test stations is similar to that (62%) at the Schweitzer Mauduit site, I would say that the changes to the benthic community at the Great Barrington site were less substantial than those at Schweitzer Mauduit or Crane, and are in part, attributable to habitat differences.  

There were no drastic changes in the makeup of the benthic community sample at the Great Barrington test station relative to that from the reference station.  This is partly due to the fact that the dominant organism in each of the taxa lists accounts for only 24% of the sample from the reference station and 26% from the test station.  There were some changes in taxa lists between reference and test stations at the Great Barrington site which account for the lower than optimal score in Community Similarity.  The largest changes in numbers of individuals within taxa between stations occur in the heptageniids (6/1 as reference/test); in the ephemerellids where there is a complete loss downstream (6/0); a drop in hydropsychids (19/9) and increases in black flies (4/11) and chironomids (8/24).  

The test station also lost points for other metrics: the Biotic Index and the EPT Index.  The Biotic Index ratio of reference:test station for the Great Barrington dataset was about 84%.  Since a value less than 85% receives a penalty, this metric score is nearly the same as scores that are not penalized.   The change in EPT was partly due to a loss of ephemerellids, which is notable, but also was due to a loss of one rare taxon (1 individual).  Differences between stations in a few rare taxa are expected. 

I am concerned that some of the changes between these two stations may be due to differences in conditions upstream of each of the stations rather than with the discharge per se.  As mentioned in the Site Descriptions, the riverbanks directly upstream of the test station were vertical, completely denuded of vegetation and had a high likelihood of eroding during high water.  By comparison, the riparian zone upstream of the reference station had a high degree of stabilization, both natural and man-made. 

I will emphasize that the colored discharge from this facility, discussed in the Site Descriptions section, is a violation of Massachusetts Water Quality Standards.  I have not seen a discharge with this intensity of coloration since I began work with the state in 1980. This condition should not be allowed to persist and should be controlled through the NPDES permit in the next cycle of permitting. 
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Table D2.  Taxa List for Macroinvertebrate surveys conducted at stations upstream and downstream of select NPDES discharges in the Housatonic River Basin, September and October, 1997.  Notation for stations is as follows: GB = Great Barrington POTW; SM = Schweitzer Mauduit; P = Pittsfield POTW; C = Crane Company.  Up refers to upstream (reference) station, dn refers to downstream (test) station.  Numbers 1, 2, 3 refer to sample numbers where Hester-Dendy samplers were used.  FFG = functional feeding group.  Categories include GC (gatherer-collectors), SC (scrapers), FC (filtering collectors), PR (predators) and SH (shredders).  TOLVAL refers to the tolerance value of the taxon on a scale of 0-10.  A taxon with a value of 0 is very intolerant to low dissolved oxygen and presence of organic wastes; a taxon with a value of 10 is very tolerant.

TAXON
FFG
TOLVAL
GBup
GBdn
SMup
SMdn
Pup1
Pup2
Pup3
Pdn1
Pdn2
Pdn3
Cup1
Cup2
Cup3
Cdn1
Cdn2
Cdn3

Mollusca



















      Gastropoda (snails)



















        Basommatophora



















          Physidae
GC
8




1




2



3

9

          Planorbidae
SC
6














1


          Ancylidae (limpets)
SC
7

1

2




1
1

3
1
9
4
4

      Pelecypoda (bivalves)



















        Veneroida



















          Pisidiidae (fingernail clams)
FC
6
2
















    Annelida (worms)



















      Oligochaeta (aquatic earthworms)



















        Tubificida



















          Tubificidae
GC
10







1









          Naididae
GC
9




2
1
4
2
5
5



35
65
51

        Lumbricina
GC
8



1









5
10
10

      Hirudinea (leeches)
PR
7

















        Rhynchobdellida



















          Glossiphoniidae
PR
7













6



    Arthropoda



















      Crustacea



















        Amphipoda (scuds)



















          Crangonyctidae
GC
8







1
4








          Hyalellidae
GC
8



1






4
5
7
5
4
5

      Arachnoidea
PR
6
1
1
1
1

1
1










      Insecta



















        Ephemeroptera (mayflies)














1




          Baetidae
GC
4
10
15
7
8








1




          Oligoneuriidae
GC
4

1










2




Table D2.  Continued.  Taxa List for Macroinvertebrate surveys.
          Heptageniidae
SC
4
6
1
3
3
20
24
24
24
36
39
5

2




          Ephemerellidae
GC
1
6

1



1



3
4
3
6
2
2

          Caenidae
GC
7
2
4
4
4
1












          Leptophlebiidae
GC
2




12
14
12
2
1
1
13
12
7
4
1
1

        Odonata (dragonflies and damselflies)



















         Zygoptera (damselflies)



















          Calopterygidae
PR
5






1










          Coenagrionidae
PR
9













1



        Plecoptera (stoneflies)



















          Taeniopterygidae
SH
2




5
10
4
5
2
1
3
2
9




          Perlidae
PR
1


1














        Trichoptera (caddisflies)



















          Philopotamidae
FC
3
4
2















          Psychomyiidae
GC
2
1







1








          Polycentropodidae
FC
6




5
5
2
1
5
5
1

2

1
1

          Hydropsychidae
FC
4
19
9
20
5
6
16
7
13
18
2







          Glossosomatidae
SC
0
2

1














          Hydroptilidae
GC
4
2
1
1














          Leptoceridae
PR
4




7
9
11



1
2
1

1
1

        Lepidoptera (butterflies and moths)



















          Pyralidae
SH
5

















        Coleoptera



















          Elmidae (riffle beetles)
SC
4
23
17
12
2
1


1









          Psephenidae
SC
4

1















        Diptera (true flies)



















          Tipulidae (crane flies)
SH
5
2

5





2








          Simuliidae (black flies)
FC
6
4
11

2













          Chironomidae (midges) 
GC
6
8
24
34
73
47
22
38
44
25
38
80
82
64
26
17
26

          Athericidae
PR
2
1
3















          Empididae
PR
6
2
1
2

1












Total # of Organisms


95
92
92
102
108
102
105
94
100
94
110
110
100
100
106
110

Total # of Taxa


17
15
13
10
12
9
11
10
11
9
8
7
11
10
10
10

Table D-3A. Summary of RBP II data analysis for macroinvertebrate communities sampled in the Housatonic River basin, upstream and downstream of the Crane Paper discharge.  Invertebrates were collected from Hester-Dendy samplers. Biological metrics were calculated for the three invertebrate samples collected at each station.  The mean metric score was used to evaluate the RBP II criteria for determining potential impairment. The percent comparability of the downstream (test) station to the upstream (reference) station yields a final impairment score for the test station.  Potential Impairment Categories in the RBPII analysis are: None (no impairment), Moderate and Severe.  The Mann-Whitney U test (1-tailed, (= 0.05) was used to evaluate the hypothesis that the metric values from the downstream station were no worse than those from the upstream station.

Sample #
Cup1
Cup2
Cup3
MEAN
SCORE on Means
Cdn1
Cdn2
Cdn3
MEAN
SCORE on Means
MANN WHITNEY U  statistiC

Station and Description
21-EBH01

Upstream of Crane Paper


21-EBH02

Downstream of Crane Paper




TAXA RICHNESS
8
7
11
8.7
6
10
10
10
10
6
NS

BIOTIC INDEX
5.25
5.39
5.18
5.27
6
7.03
7.99
7.72
7.58
3
Significant

EPT INDEX
6
4
8
6
6
2
4
4
3.33
0
NS

EPT/CHIRONOMIDAE
0.33
0.25
0.44
0.34
6
0.38
0.29
0.19
0.29
6
NS

SCRAPERS/FILTER- COLLECTORS
5
3/0*
1.5
3.3
6
9/0*
5
4
4.5
6
NS

% DOMINANT TAXON
73%
75%
64%
71%
0
35%
61%
46%
47%
3
NS

COMMUNITY SIMILARITY (CC) INDEX**
U1:U2=.93
U2:U3=.82
U3:U1=.84
0.86
6
U1:D1=.36

U2:D1=.41

U3:D1=.39
U1:D2=.29

U2:D2=.26

U3:D2=.26
U1:D3=.32

U2:D3=.35

U3:D3=.34
0.33
3
Significant

TOTAL METRIC SCORE

36



                        27

% COMPARABILITY TO REFERENCE STATION

75%

DEGREE IMPAIRMENT

MODERATE

*3/0 and 9/0 refer to the abundance of scrapers/filter collectors in the samples.  Division by zero produces a mathematically undefined value; these entries were not used in the analysis.

**U1..U3 refers to Cup1..Cup3; D1..D3 refers to Cdn1..Cdn3.  Notation as in Table 2.

Table D-3B.  Summary of RBP II data analysis for macroinvertebrate communities sampled in the Housatonic River basin, upstream and downstream of discharges from the Pittsfield WWTP.  Invertebrates were collected from Hester-Dendy samplers.  Degree impairment was evaluated as described in Table 3A.

Sample #
Pup1
Pup2
Pup3
MEAN
SCORE on Means
Pdn1
Pdn2
Pdn3
MEAN
SCORE on Means
MANN Whitney U  statistiC

Station #
21-HR01

Upstream of Pittsfield WWTP


21-HR02

Downstream of Pittsfield WWTP




TAXA RICHNESS
12
9
11
10.67
6
10
11
9
10
6
NS

BIOTIC INDEX
4.82
4.13
4.65
4.53
6
5.02
4.98
5.26
5.09
6
Significant

EPT INDEX
7
6
7
6.67
6
5
6
5
5.33
3
NS

EPT/CHIRONOMIDAE
1.19
3.5
1.61
2.1
6
1.02
2.52
1.26
1.6
6
NS

SCRAPERS/FILTER-COOLECTORS
1.91
1.14
2.67
1.91
6
1.79
1.61
5.71
3.04
6
NS

% DOMINANT TAXON
44%
24%
36%
34.7%
3
47%
36%
42%
41.7%
3
NS

COMMUNITY SIMILARITY (CC) INDEX
U1:U2=0.73
U2:U3=0.79
U1:U3=0.85
0.79
6
0.78

0.68

0.74
0.59

0.7

0.63
0.71

0.55

0.69
0.67
3
Significant

TOTAL METRIC SCORE

39



                      33

% COMPARABILITY TO REFERENCE STATION
100%
85%

DEGREE IMPAIRMENT

NONE



Table D-3C.  Summary of RBP II data analysis for macroinvertebrate communities sampled in the Housatonic River, upstream and downstream of discharges from the Great Barrington WWTP and Schweitzer Mauduit. Only one sample was taken at each of these stations using kicknets.  Biological metrics for these samples were calculated and scored according to RBP II criteria.  The percent comparability of each downstream (test) station to respective upstream (reference) stations yields a final impairment score for each test station.

Station and Description:
21-HR03

Upstream of Schweitzer Mauduit
21-HR04

Downstream of Schweitzer Mauduit
21-HR05

Upstream of Great Barrington WWTP
21-HR06

Downstream of Great Barrington WWTP

METRIC
Metric Value
Score
Metric Value
Score
Metric Value
Score
Metric Value
Score

TAXA RICHNESS
13
6
11
6
17
6
15
6

BIOTIC INDEX
4.9
6
5.7
6
4.1
6
4.9
3

EPT INDEX
8
6
4
0
9
6
7
3

EPT/CHIRONOMIDAE
1.1
6
0.3
3
6.5
6
1.4
0

SCRAPERS/FILTER-COLLECTORS
0.8
6
1.0
6
1.1
6
0.9
6

% DOMINANT TAXON
37%
3
74%
0
24%
6
26%
6

COMMUNITY SIMILARITY
100%
6
59%
3
100%
6
61%
3

TOTAL METRIC SCORE

39

24

42

27

% COMPARABILITY TO REFERENCE STATION

62%

64%

DEGREE IMPAIRMENT

MODERATE

MODERATE
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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/g 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 XA.  1997 Ten Mile River Basin Survey laboratory blank QA/QC data for organics in 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

		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 A.2-5.  1997/1998 DEP DWM Housatonic 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 #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		*		*		2.5		2.9		116				0.06

		PCB A1254		*		*		*		*		*				0.17

		PCB A1260		*		*		*		*		*				0.16

		Chlordane		*		*		*		*		*				0.11

		Toxaphene		*		*		*		*		*				0.11

		a-BHC		*		*		*		*		*				0.0062

		b-BHC		*		*		*		*		*				0.0019

		Lindane		*		*		*		*		*				0.0059

		d-BHC		*		*		*		*		*				0.020

		Hexachlorocyclopentadiene		*		*		*		*		*				0.0077

		Trifluralin		*		*		*		*		*				0.0062

		Hexachlorobenzene		*		*		*		*		*				0.0091

		Heptachlor		*		*		*		*		*				0.012

		Heptachlor Epoxide		*		*		*		*		*				0.030

		Methoxychlor		*		*		*		*		*				1.07

		DDD		*		*		*		*		*				0.0052

		DDE		*		*		*		*		*				0.015

		DDT		*		*		*		*		*				0.0083

		Aldrin		*		*		*		*		*				0.0075

		LFM - Laboratory Fortified Matrix

		* 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.





concord

		Table XA.  1997 Concord 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 #6
(7/27 - 9/29/98)		Blank #7
(8/4 - 9/29/98)		Lab Spike #3
(6/17 - 9/29/98)						Lab Spike #4
(8/6 - 9/29/98)

		% Lipid		0.46		0.34		0.58						0.48

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

		PCB A1242		ND		ND		ND		ND		ND		ND		ND		ND				0.06

		PCB A1254		ND		ND		2.4		1.8		75		ND		ND		ND				0.17

		PCB A1260		ND		ND		ND		ND		ND		2.5		2.6		104				0.16

		Chlordane		ND		ND		ND		ND		ND		ND		ND		ND				0.11

		Toxaphene		ND		ND		ND		ND		ND		ND		ND		ND				0.11

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

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

		Lindane		ND		ND		ND		ND		ND		ND		ND		ND				0.0059

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

		Hexachlorocyclopentadiene		ND		ND		ND		ND		ND		ND		ND		ND				0.0077

		Trifluralin		ND		ND		ND		ND		ND		ND		ND		ND				0.0062

		Hexachlorobenzene		ND		ND		ND		ND		ND		ND		ND		ND				0.0091

		Heptachlor		ND		ND		ND		ND		ND		ND		ND		ND				0.012

		Heptachlor Epoxide		ND		ND		ND		ND		ND		ND		ND		ND				0.030

		Methoxychlor		ND		ND		ND		ND		ND		ND		ND		ND				1.07

		DDD		ND		ND		ND		ND		ND		ND		ND		ND				0.0052

		DDE		ND		ND		ND		ND		ND		ND		ND		ND				0.015

		DDT		ND		ND		ND		ND		ND		ND		ND		ND				0.0083

		Aldrin		ND		ND		ND		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		*		*		*		*				0.26

		PCB A1254		*		*		*		*				0.37

		PCB A1260		*		0.92		0.78		85				0.11

		Chlordane		*		*		*		*				0.044

		Toxaphene		*		*		*		*				0.11

		a-BHC		*		*		*		*				0.017

		b-BHC		*		*		*		*				0.014

		Lindane		*		*		*		*				0.012

		d-BHC		*		*		*		*				0.029

		Hexachlorocyclopentadiene		*		*		*		*				0.0077

		Trifluralin		*		*		*		*				0.0062

		Hexachlorobenzene		*		*		*		*				0.0091

		Heptachlor		*		*		*		*				0.013

		Heptachlor Epoxide		*		*		*		*				0.013

		Methoxychlor		*		*		*		*				1.07

		DDD		*		*		*		*				0.010

		DDE		*		*		*		*				0.014

		DDT		*		*		*		*				0.013

		Aldrin		*		*		*		*				0.0092

		* 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.

		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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Figure B5:







  Flow and precipitation data for the







 Housatonic







 River during the period of 10/24/97 through







10/29/97.  Flow data from USGS Gage 01197500







 Housatonic







 River near Great







 Barrington







, MA.







Precipitation data from







 Stockbridge







 station #109.
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Figure B4:







    Flow and precipitation data for the







 Housatonic







 River during the period of 9/25/97







through 9/30/97.  Flow data from USGS Gage 01197500







 Housatonic







 River near Great







Barrington







, MA.  Precipitation data from







 Stockbridge







 station #109.
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Figure B6:







  Flow and precipitation data for the







 Housatonic







 River during the period of 5/28/98 through







6/2/98.  Flow data from USGS Gage 01197500







 Housatonic







 River near Great







 Barrington







, MA.







Precipitation data from







 Stockbridge







 station #109.
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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 XA.  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 A.2-6.  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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