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APPENDIX A - 1998 DEP DWM CHIcOPEE RIVER BASIN QA/QC REPORT

INTRODUCTION

Quality Assurance/Quality Control (QA/QC) activities were conducted as part of the DEP DWM Chicopee River Watershed Monitoring Survey in 1998 (Kimball 1998).  The QA/QC review was conducted to ensure that the collection and analysis of the monitoring data followed approved standard operating procedures (SOPs) and that data collected met data quality objectives (DQO’s).  The 1998 monitoring data subjected to this QA/QC review includes the following: discrete water samples, in-situ water quality measurements and fish tissue samples.  All discrete water sample and fish tissue monitoring data were reviewed independently by the Wall Experiment Station’s (WES) Quality Assurance Program, the Division of Watershed Management’s (DWM) Quality Assurance Officer, Assessment Coordinator, and the DWM database manager.  All in-situ water quality measurements were reviewed independently by DWM’s Hydrolab® Multiprobe Series 3 analyzer (hereafter referred to as Hydrolab®) Instrument Coordinator and Database Manager.  Data that fell outside established QA/QC acceptance criteria were investigated and may have been subject to censoring. The 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 1998 Chicopee 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

A detailed QA/QC assessment of the four data quality objectives and additional DWM quality assurance observations for the 1998 Chicopee River Watershed data can be found in the 1998 QA/QC Assessment Report (MA DEP 2000).

The collection of discrete water sample analytes followed DWM Standard Operating Procedures (MA DEP 1999b).  Four field collection quality control criteria were applied to the Chicopee River Watershed 1998 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 (MA DEP 1999b) for a complete listing.  If the standard holding time was exceeded, this objective is violated and data are censored.

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 and data are censored.

3.0 Field Blank: Field blanks were prepared at the DWM Worcester Laboratory.  Reagent grade water was transported into the field in a sample container where it was transferred into a different sample container and fixed where necessary using the same method as its corresponding field sample.   All blanks were submitted to the WES laboratory “blind”.  If the field blanks were significantly different (>2 standard deviations (Clesceri et al. 1998)) 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

LABORATORY

Discrete water sample analysis followed EPA-approved laboratory QA/QC methodologies in accordance with WES Standard Operating Procedures (MA DEP 1995). 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 (MA DEP 1995).  In these circumstances additional quality assurance procedures were used.  Refer to WES’s Quality Assurance Plan (MA DEP 1995) 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 (MA DEP 1999a). Tissue preparation and analysis strictly adhered to EPA-approved laboratory QA/QC methodologies in accordance with WES Standard Operating Procedures (MA DEP 1995).  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 (MA DEP 1995).  In these circumstances additional quality assurance procedures were used.  Refer to WES’s Quality Assurance Plan (MA DEP 1995) 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


A detailed QA/QC assessment of Hydrolab® pre-survey calibration and check, post survey check and data reduction activities for the 1998 Chicopee River Watershed data can be found in the 1998 Hydrolab® QA/QC Technical Memorandum (MA DEP 1998)

Trained DWM staff members conducted in-situ measurements using a Hydrolab®.  The instrument 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- Survey Calibration and Check: Standard pre-survey calibration of the Hydrolab® unit was conducted in accordance with the DWM SOP for Hydrolab® use (MA DEP 1999c).  After the instrument was calibrated and before the instrument was released to field staff, an instrument check using both a low ionic standard and filtered de-ionized water was performed.  The purpose of this check is to make sure that the instrument is providing stable readings as the waters in Massachusetts are typically of low ionic strength.  If the instrument failed acceptance criteria, it was not released to field staff until the source of error was identified and corrected.

2.0
Post Survey Check: A standard post survey check of the Hydrolab® unit was performed in accordance with the DWM SOP for Hydrolab® use (MA DEP 1999c).  Upon return of the Hydrolab® unit to DWM’s lab after a survey run, a visual inspection was performed to identify any physical damage that may have occurred in the field.  The calibration of the unit was then checked against both a low ionic standard and filtered de-ionized water.  The results of the post survey calibration check were compared to the pre-calibration results.  If visual damage was observed and/or post calibration acceptance criteria were not achieved, the source of error was investigated and data collected in the field may have been subject to qualification or censoring.
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.

A.2 QA/QC Data

Field blank and field replicate sampling results for the discrete water quality sampling (physico/chemical and bacteriological) are provided in Tables A.2-1 through A.2-4.  DEP DWM QA/QC water quality data is managed and maintained in the Water Quality Data Access Database.  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.  1998 DEP DWM Chicopee River Basin instream physico-chemical QA/QC field blank data.  (All units expressed in mg/L unless otherwise specified.)
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36-0012
BLANK
06/24/98
**
2.0
<0.66 
--
**  
<1.0
--
<0.1  
--
<0.02
<0.02
<0.01

36-0018
BLANK
07/15/98
**
3.0
<0.66 
--
<1.0
<1.0
--
0.10
--
<0.02
<0.02
<0.01

36-0025
BLANK
08/19/98
11:30
3.0
<0.66 
--
<1.0
<1.0
--
<0.1  
--
<0.02
<0.02
<0.01

36-0032
BLANK
09/16/98
11:05
<1.0
<0.66 
--
<1.0
<1.0
--
<0.1  
--
<0.02
<0.02
<0.01

36-0039
BLANK
10/14/98
11:25
1.0
<0.66 
--
<1.0
<1.0
--
<0.1  
--
<0.02
<0.02
<0.01
Field Blank Sample*


34-0008
BLANK
06/30/98
12:00
--  
--  
--
--  
--  
--
--  
--
<0.02
<0.02
<0.01

34-0016
BLANK
07/28/98
14:00
--  
--  
--
--  
<1.0
--
--  
--
<0.02
<0.02
<0.01

34-0025
BLANK
08/26/98
12:05
--  
--  
--
--  
<1.0
--
--  
--
<0.02
<0.02
<0.01

34-0033
BLANK
09/23/98
11:43
--  
--  
--
--  
<1.0
--
--  
--
<0.02
<0.02
0.01

34-0041
BLANK
10/20/98
11:58
--  
--  
--
<1.0
<1.0
--
--  
-0.1
<0.02
<0.02
<0.01

34-0049
BLANK
11/17/98
12:10
--  
--  
--
<1.0
<1.0
--
--  
-0.1
<0.02
<0.02
<0.01

34-0057
BLANK
12/14/98
11:45
--  
--  
--
<2.0
<0.5
--
--  
-0.1
<0.02
<0.02
<0.01

34-0065
BLANK
01/11/99
12:50
--  
--  
--
<2.0
<0.5
--
--  
-0.1
<0.02
0.02
0.01

34-0073
BLANK
02/09/99
11:55
--  
--  
--
<1.0
<1.0
--
--  
-0.1
<0.02
<0.02
<0.01

34-0081
BLANK
03/10/99
12:35
--  
--  
--
<2.0
<1.0
--
--  
-0.1
<0.02
<0.02
<0.01

34-0089
BLANK
03/23/99
12:45
--  
--  
--
<1.0
<0.5
--
--  
-0.1
<0.02
<0.02
<0.01

34-0097
BLANK
04/06/99
11:55
--  
--  
--
<1.0
<1.0
--
--  
-0.1
<0.02
<0.02
<0.01

34-0105
BLANK
04/21/99
11:55
--  
--  
--
<1.0
<1.0
--
--  
-0.1
<0.02
<0.02
<0.01

34-0113
BLANK
05/12/99
12:00
--  
--  
--
<1.0
<1.0
--
--  
-0.1
<0.02
<0.02
<0.01
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** = missing/censored data          -- = no data 

*Data collected as part of 104(b)(3) project 98-10/104 Connecticut River Land Use & Nutrient Study (in Appendix D, Kennedy and Weinstein 2000).
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Table A.2-2. 1998 DEP DWM Chicopee 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
QUABOAG RIVER,  Station: QRG

36-0007
36-0008
06/24/98
10:19
14  
18  
--
**  
8.4
--
5.8  
--
<0.02
<0.02
0.09

36-0008
36-0007
06/24/98
10:19
14  
18  
--
**  
8.3
--
5.4  
--
<0.02
0.02
0.09

Relative Percent Difference (RPD):
0.0%
0.0%
1.2%
7.1%
0.0%
0.0%
0.0%

36-0015
36-0014
07/15/98
**
14  
19  
--
25  
2.7
--
3.0  
--
<0.02
0.09
0.09

36-0014
36-0015
07/15/98
9:50
14  
19  
--
24  
3.2
--
3.0  
--
<0.02
0.07
0.08

Relative Percent Difference (RPD):
0.0%
0.0%
4.1%
16.9%
0.0%
0.0%
25.0%
11.8%

SWIFT RIVER,  Station: SRG

36-0023
36-0024
08/19/98
11:30
6.0
8.8
--
4.0
<1.0
--
0.35
--
<0.02
<0.02
<0.01

36-0024
36-0023
08/19/98
11:30
5.0
8.7
--
5.0
<1.0
--
0.30
--
<0.02
<0.02
<0.01

Relative Percent Difference (RPD):
18.2%
1.1%
22.2%
0.0%
15.4%
0.0%
0.0%
0.0%


36-0030
36-0031
09/16/98
11:05
4.0
7.5
--
4.0
<1.0
--
0.35
--
<0.02
<0.02
0.01

36-0031
36-0030
09/16/98
11:05
4.0
7.5
--
4.0
<1.0
--
0.35
--
<0.02
0.02
<0.01

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

36-0037
36-0038
10/14/98
11:25
5.0
9.2
--
5.0
<1.0
--
0.42
--
<0.02
0.03
0.01

36-0038
36-0037
10/14/98
11:25
5.0
9.1
--
4.0
<1.0
--
0.40
--
<0.02
<0.02
0.01

Relative Percent Difference (RPD):
0.0%
1.1%
22.2%
0.0%
4.9%
0.0%
40.0%
0.0%

CONNECTICUT RIVER,  Station: CT06*

34-0006
34-0007
06/30/98
12:00
--  
--  
--
--  
--  
--
--  
--
<0.02
0.14
0.11

34-0007
34-0006
06/30/98
12:00
--  
--  
--
--  
--  
--
--  
--
<0.02
0.14
0.13

Relative Percent Difference (RPD):
0.0%
0.0%
16.7%

34-0014
34-0015
07/28/98
14:00
--  
--  
--
--  
<1.0
--
--  
--
<0.02
0.18
<0.01

34-0015
34-0014
07/28/98
14:00
--  
--  
--
--  
<1.0
--
--  
--
<0.02
0.18
<0.01

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

34-0023
34-0024
08/26/98
12:05
--  
--  
--
--  
1.2
--
--  
--
<0.02
0.18
0.01

34-0024
34-0023
08/26/98
12:05
--  
--  
--
--  
1.2
--
--  
--
<0.02
0.18
0.02

Relative Percent Difference (RPD):
0.0%
0.0%
0.0%
66.7%

34-0031
34-0032
09/23/98
11:43
--  
--  
--
--  
<1.0
--
--  
--
<0.02
0.20
0.02

34-0032
34-0031
09/23/98
11:43
--  
--  
--
--  
<1.0
--
--  
--
<0.02
0.22
0.02

Relative Percent Difference (RPD):
0.0%
0.0%
9.5%
0.0%

34-0039
34-0040
10/20/98
11:58
--  
--  
--
9.0
1.2
--
--  
0.18
<0.02
0.19
0.02

34-0040
34-0039
10/20/98
11:58
--  
--  
--
9.0
1.2
--
--  
0.17
<0.02
0.19
0.02

Relative Percent Difference (RPD):
0.0%
0.0%
5.7%
0.0%
0.0%
0.0%

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

*Data collected as part of 104(b)(3) project 98-10/104 Connecticut River Land Use & Nutrient Study (in Appendix D, Kennedy and Weinstein 2000).
Table A.2-2.  Continued.  1998 DEP DWM Chicopee 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
CONNECTICUT RIVER,  Station: CT06*     Continued

34-0047
34-0048
11/17/98
12:10
--  
--  
--
11  
1.0
--
--  
0.13
<0.02
0.25
0.02

34-0048
34-0047
11/17/98
12:10
--  
--  
--
11  
<1.0
--
--  
0.12
<0.02
0.24
0.02

Relative Percent Difference (RPD):
0.0%
0.0%
8.0%
0.0%
4.1%
0.0%

34-0055
34-0056
12/14/98
11:45
--  
--  
--
6.0
1.8
--
--  
0.17
<0.02
0.29
0.02

34-0056
34-0055
12/14/98
11:45
--  
--  
--
7.0
1.9
--
--  
0.15
<0.02
0.28
0.02

Relative Percent Difference (RPD):
15.4%
5.4%
12.5%
0.0%
3.5%
0.0%

34-0063
34-0064
01/11/99
12:50
--  
--  
--
10  
0.8
--
--  
0.18
0.02
0.38
0.02

34-0064
34-0063
01/11/99
12:50
--  
--  
--
11  
0.6
--
--  
0.18
0.02
0.39
0.02

Relative Percent Difference (RPD):
9.5%
28.6%
0.0%
0.0%
2.6%
0.0%

34-0071
34-0072
02/09/99
11:55
--  
--  
--
13  
1.1
--
--  
0.15
0.02
0.33
0.02

34-0072
34-0071
02/09/99
11:55
--  
--  
--
12  
0.9
--
--  
0.16
<0.02
0.32
0.02

Relative Percent Difference (RPD):
8.0%
20.0%
6.5%
0.0%
3.1%
0.0%

34-0079
34-0080
03/10/99
12:35
--  
--  
--
11  
4.1
--
--  
0.17
<0.02
0.29
0.03

34-0080
34-0079
03/10/99
12:35
--  
--  
--
12  
3.9
--
--  
0.22
<0.02
0.29
0.03

Relative Percent Difference (RPD):
8.7%
5.0%
25.6%
0.0%
0.0%
0.0%

34-0087
34-0088
03/23/99
12:45
--  
--  
--
9.0
110  
--
--  
0.56
0.03
0.26
0.25

34-0088
34-0087
03/23/99
12:45
--  
--  
--
9.0
130  
--
--  
0.56
0.02
0.26
0.26

Relative Percent Difference (RPD):
0.0%
16.7%
0.0%
40.0%
0.0%
3.9%

34-0095
34-0096
04/06/99
11:55
--  
--  
--
5.0
43  
--
--  
0.24
<0.02
0.33
0.07

34-0096
34-0095
04/06/99
11:55
--  
--  
--
5.0
45  
--
--  
0.27
<0.02
0.32
0.06

Relative Percent Difference (RPD):
0.0%
4.5%
11.8%
0.0%
3.1%
15.4%

34-0103
34-0104
04/21/99
11:55
--  
--  
--
7.0
1.9
--
--  
0.11
<0.02
0.31
0.02

34-0104
34-0103
04/21/99
11:55
--  
--  
--
7.0
1.6
--
--  
0.15
<0.02
0.31
0.02

Relative Percent Difference (RPD):
0.0%
17.1%
30.8%
0.0%
0.0%
0.0%

34-0111
34-0112
05/12/99
12:00
--  
--  
--
7.0
1.0
--
--  
0.15
<0.02
0.24
0.01

34-0112
34-0111
05/12/99
12:00
--  
--  
--
7.0
<1.0
--
--  
0.16
<0.02
0.23
0.01

Relative Percent Difference (RPD):
0.0%
0.0%
6.5%
0.0%
4.3%
0.0%

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

*Data collected as part of 104(b)(3) project 98-10/104 Connecticut River Land Use & Nutrient Study (in Appendix D, Kennedy and Weinstein 2000).
Table A.2-3.  1998 DEP DWM Chicopee River Basin instream bacteriological QA/QC field blank data.  (cfu/100mLs.)


Time
FECAL
E-COLI
ENTEROCOCCUS


(24hr)
Field Blank Sample

36-0012
BLANK
06/24/98
**
<20
<20
<20

36-0018
BLANK
07/15/98
**
<20
--  
--  

36-0025
BLANK
08/19/98
11:30
<16
--  
--  

36-0032
BLANK
09/16/98
11:05
<16
--  
--  

36-0039
BLANK
10/14/98
11:25
<6
<6
--  

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


Time
FECAL
E-COLI
ENTEROCOCCUS


(24hr)
QUABOAG RIVER,  Station: QRG

36-0007
36-0008
06/24/98
10:19
1.778
1.778
3.301

36-0008
36-0007
06/24/98
10:19
2.146
2.000
3.602

Relative Percent Difference (RPD):
18.8%
11.7%
8.7%

36-0015
36-0014
07/15/98
**
2.973
--  
--  

36-0014
36-0015
07/15/98
9:50
2.681
--  
--  

Relative Percent Difference (RPD):
10.3%
SWIFT RIVER,  Station: SRG

36-0023
36-0024
08/19/98
11:30
2.114
--  
--  

36-0024
36-0023
08/19/98
11:30
1.820
--  
--  

Relative Percent Difference (RPD):
15.0%

36-0030
36-0031
09/16/98
11:05
1.204
--  
--  

36-0031
36-0030
09/16/98
11:05
1.820
--  
--  

Relative Percent Difference (RPD):
40.7%

36-0037
36-0038
10/14/98
11:25
2.079
1.973
--  

36-0038
36-0037
10/14/98
11:25
2.255
2.041
--  

Relative Percent Difference (RPD):
8.1%
3.4%
** = missing/censored data          -- = no data

Table A.2-5.  1998 DEP DWM Chicopee River Basin laboratory QA/QC data for metals in fish tissue.  (Data expressed in mg/kg wet weight unless otherwise noted.)
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0.04
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L980414-3
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0.16

0.17
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0.04

EPA.200.9

L980414-3

Pb
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NA
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0.35

EPA 200.7

L980414-3

Cd

<MDL

<MDL

NA

15.8

15.82
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0.04

EPA 200.7

L980414-3

Hg

0.26

0.29

10.9%

0.14

0.42

107

96

98

0.01

EPA 245.6

L980538-2

Pb

<MDL

<MDL

NA

1.85

2.17
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0.2

EPA 200.7

L980538-2

Cd
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<MDL
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0.02

EPA.200.7

L980538-3

Hg

0.25

0.22

12.8%

0.17

0.42
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100

0.01

EPA 245.6

L980538-2

As

<MDL

<MDL

NA

0.49

0.38

73

114

84

0.040

EPA 200.9

L980538-2

Se

0.188

0.188

0%

0.49

0.65

95

114

82

0.040

EPA 200.9

LFB – Laboratory Fortified Blank

NA – Not Applicable

LFM – Laboratory Fortified Matrix

QCS – Quality Control Sample

*see Appendix A section A.1.2. for

further details

MDL – Minimum Detection Limit

RPD – Relative Percent Difference


TableA.2-6.  AOAC Method 983.21 target analytes.  (Data expressed in µg/g wet weight.) 

ANALYTE
MINIMUM DETECTION LIMIT

PCB A1242

0.26

PCB A1254

0.37

PCB A1260

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

Table A.2-7.  1998 DEP DWM laboratory QA/QC blank data for organics in fish tissue.  

DATE ANALYZED
LABORATORY

SAMPLE NUMBER
ANALYTE



% Lipid
Pesticides
PCB’s

22 December 1998
BLANK - 1
0.15
ND
ND

30 December 1998
BLANK - 2
0.16
ND
ND

7 January 1999
BLANK - 3
0.08
ND
ND

3 February 1999
BLANK - 4
0.11
ND
ND

4 February 1999
BLANK - 5
0.08
ND
ND

5 February 1999
BLANK - 6
0.16
ND
ND

9 February 1999
BLANK - 7
0.18
ND
ND

10 February 1999
BLANK - 8
0.14
ND
ND

11 February 1999
BLANK - 9
0.20
ND
ND

12 February 1999
BLANK - 10
0.12
ND
ND

ND - Not detected
Table A.2-8.  1998 DEP DWM laboratory QA/QC duplicate data for organics in fish tissue.  The analytes were extracted and analyzed according to modified AOAC 983.21 procedure for the analysis of PCBs and Organochlorine Pesticides.  (Data expressed in µg/g wet weight unless otherwise noted.)

DATE ANALYZED
LABORATORY

SAMPLE NUMBER
ANALYTE



Pesticides*
PCBs
% Lipid

29 December 1998
L980381-3
ND
ND
0.23


L980381-3 duplicate
ND
ND
0.67


relative percent difference
NA
NA
97.8%

3 February1999
L980445-1
DDE*   0.021
ND
0.17


L980445-1 duplicate
DDE*   0.018
ND
0.11


relative percent difference
DDE*  15.4%
NA
42.8%

5 February 1999
L980538-2
ND
ND
0.38


L980538-2 duplicate
ND
ND
0.32


relative percent difference
NA
NA
17.1%

12 February 1999
L980610-3
ND
ND
0.17


L980610-3 duplicate
ND
ND
0.20


relative percent difference
NA
NA
16.2%

*NOTE:  Analytes in Table A.2-6 not appearing in the above table were included in the analysis and were not detected. 

ND - not detected

NA - not applicable

Table A.2-9.  1998 DEP DWM laboratory QA/QC lab fortified matrix and matrix spike duplicate data for organics in fish tissue.  The analytes were extracted and analyzed according to modified AOAC 983.21 procedure for the analysis of PCBs and Organochlorine Pesticides.  (Data expressed in µg/g wet weight unless otherwise noted.)

DATE ANALYZED
29 December 1998
4 February 1999
11 February 1999
11 February 1999

LABORATORY SAMPLE NUMBER
Matrix Spike

L980381-1
Matrix Spike

L980522-3
Matrix Spike 

L980609-1
Matrix Spike Duplicate

L980609-1

%LIPIDS
0.07
0.06
0.07
0.07

ANALYTE
PCB A1260

MDL  0.11
TOXAPHENE

MDL  0.11
PCB A1260

MDL  0.11
PCB A1260

MDL  0.11

Expected
0.92
0.96
0.99
0.95

Lab Fortified Matrix
0.78
0.84
1.13
0.97

Recovery (%)
85
88
114
102

NOTE:  Analytes in Table A.2-6 not appearing in the above table were included in the analysis and were not detected.

MDL – minimum detection limit

Table A.2-10.  1998 DEP DWM laboratory QA/QC lab fortified blank data for organics in fish tissue.  The analytes were extracted and analyzed according to modified AOAC 983.21 procedure for the analysis of PCBs and Organochlorine Pesticides.  (Data expressed in µg/g wet weight unless otherwise noted.)

DATE ANALYZED
30 December 1998
7 January 1999

LABORATORY SAMPLE NUMBER
Laboratory fortified blank #1
Laboratory fortified blank #2

%LIPIDS
0.09
0.25

ANALYTE
CHLORDANE

MDL  0.044
PCB A1242

MDL  0.26

Expected
1.85
2.0

Lab Fortified Matrix
1.69
2.2

Recovery (%)
91
110

NOTE:  Analytes in Table A.2-6 not appearing in the above table were included in the analysis and were not detected.

MDL – minimum detection limit

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







SM 2320B

Chloride (4500)






SM 4500CL-B

Hardness




EPA 200.7


Turbidity





EPA 180.1


Ammonia-N




EPA 350.1


Nitrate/Nitrite-N




EPA 353.1


Phosphorus-P (MAN)





SM 4500P-E

Suspended Solids





SM 2540D

Total Kjeldahl Nitrogen



EPA351.2
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










“

Lipids










“

Arsenic
 




EPA 200.9


Lead 





EPA 200.7


Selenium 




EPA 200.9


Cadmium 




EPA 200.7


Mercury 





EPA 245.6

In-Situ Water Quality Analytes

Hydrolab® Multiprobe Series 3 analyzer (MA DEP 1999c)

* =  “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.  The samples were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCBs and Organochlorine Pesticides.
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APPENDIX B – 1998 DEP dwm CHICOPEE RIVER BASIN SURVEY DATA 

MATERIALS AND METHODS 
The DWM began sampling in June 1998 and continued through October 1998.  The DWM sampling plan matrix is summarized in Table B1.  Sampling components at river stations included: in-situ Hydrolab® Multiprobe Series 3 analyzer (hereafter referred to as Hydrolab®) measurements, physico-chemical and nutrient sampling, fecal coliform bacteria sampling, benthic macroinvertebrate sampling, fish population sampling, and fish sampling for organic and metal toxins in edible fillets.  Synoptic surveys of lakes were conducted during June, July, and August, 1998 to coincide with the maximum extent of macrophyte growth.  Each sampling component is described in the sections that follow.

Table B1.  1998 Chicopee River Basin Surveys DEP DWM stream sampling matrix.

Stream Names
Station1
1998 June
1998 July
1998 August
1998 September
1998 October

Ware River, south of Route 122, Barre
CBG
C,N,B,H
C,N,B
C,N,B,H
C,N,B,H
C,N,B,H

Ware River
36-WAREUP



M


Ware River, downstream of Route 32, Ware
WA09A
C,N,B,H
C,N,B,H
C,N,B,H
C,N,B,H
C,N,B,H


36-WAREDN



M


Swift River
SRG
C,N,B,H
C,N,B,H
C,N,B,H
C,N,B,H
C,N,B,H


36-SWIFT



M


Sevenmile River
SMG
C,N,B,H
C,N,B,H
C,N,B,H
C,N,B,H
C,N,B,H

Forget-Me-Not Brook



F




36-FNBUP



M



36-FNDDN


F
M






F



Quaboag River
36-Quabup



M



QRG
C,N,B,H
C,N,B,H
C,N,B,H
C, N, B
C,N,B,H


36-QUABDN



M



F0065


T



Chicopee River
F0063
T





B=Bacteria (fecal coliform, E. coli, Enterococcus);  C=Chemistry (alkalinity, hardness, chlorides, total suspended solids, turbidity);  F = Fish population sampling;  H= Hydrolab® multiprobe meter (depth, pH, dissolved oxygen, conductivity, temperature, total dissolved solids, turbidity);  M=Macroinvertebrate kick sampling and habitat assessment;  N=Nutrients (total phosphorus, ammonia, nitrate-nitrogen, TKN);  T = Toxics in fish tissue (Cd, Pb, Hg, As, Se, % lipids, PCBs, organochlorine pesticides)
NOTE:  Data was also collected as part of projects (97-09/104 Numeric Biocriteria and 98-10/104 Connecticut River Land Use & Nutrient Study) authorized under the 104(b)(3) Wetlands and Water Quality Grant Program (see Appendix E of this report).  While these stations are not included in this matrix, the water quality data are presented in Tables B4 and B5 respectively and the stations are depicted in Figure B2.
SURVEY CONDITIONS
Conditions prior to each survey were characterized by analyzing precipitation and streamflow data.  Two weather station precipitation gages, Barre Station #BAR416 and Ware Station #WAR315 were used to determine precipitation and weather conditions in the five days prior to and on the sampling dates.  Data from these stations was provided by the DEM Office of Water Resources (MA DEM 1998).  Discharge (hereinafter referred to as streamflow) and duration data were obtained from six continuous USGS stream gages in the basin; Ware River near Barre (01172500), Ware River at Intake Works near Barre (01173000), Ware River at Gibbs Crossing (01173500), Swift River at west Ware (01175500), Sevenmile River near Spencer (01175670), and Quaboag River at West Brimfield (01176000) (Figure B1).  Streamflow statistics for the period-of-record (POR) for all gages are available from USGS.  These data can be found in their Water Resources Data for Massachusetts and Rhode Island, Water Year 1998 and 1999 reports (Socolow et al., 1999 and 2000).  The period of record (POR) for the discharge gages are: Ware River near Barre; July 1946 to present, Ware River at Intake Works near Barre; January 1928 to present, Ware River at Gibbs Crossing; August 1912 to present, Swift River at west Ware; October 1912 to present, Sevenmile River near Spencer; October 1960 to present, and Quaboag River at West Brimfield; August 1912 to present.  


Figure B1.  Location of USGS gaging stations in the Chicopee River Basin.  

STREAM WATER QUALITY MONITORING

The water quality sampling effort was conducted at stations identified in Figure B2.  Sampling at these synoptic monitoring locations included:

· in situ measurements using the Hydrolab® Multiprobe Series 3 analyzer (measures dissolved oxygen, water temperature, pH, conductivity, depth and turbidity and calculates total dissolved solids and % oxygen saturation), 

· bacteria (fecal coliform, E. coli, and Enterococcus),. 

· physico-chemical variables (alkalinity, hardness, chloride, suspended solids, and turbidity), and 

· nutrient concentrations (total phosphorus, nitrate nitrogen, and ammonia).

Procedures used for water sampling and sample handling are described in the Grab Collection Techniques for DWM Water Quality Sampling, Standard Operating Procedure (MA DEP 1999a) and Hydrolab® Series 3 Multiprobe, Standard Operating Procedure (MA DEP 1999b) (Kimball 2001).  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 1995).  Samples were preserved in the field as necessary, transported on ice to WES on each sampling date, and analyzed according to the WES Standard Operating Procedure (SOP).  The quality control protocols that were followed for all samples (field blank, field replicate, and raw water) are described in Appendix A of this report.


Figure B2.  Location of 1998 DEP DWM water quality sampling and fish toxics monitoring stations in the Chicopee River Basin.  Stations sampled in the basin by DEP DWM as part of the 104(b)3 Numeric Biocriteria project (97-09/104)(data collected 1996 and 1998) and the Connecticut River Land Use & Nutrient Study project (98-10/104)(data collected 1998 and 1999) are also shown.
MACROINVERTEBRATES
Aquatic macroinvertebrates were collected from selected sites (Figure C1) within the Chicopee River Basin.  Within a 100-m reach on the selected stream, material from ten individual kick samples (representing a total sample area of approximately 2 m2) was composited.  Collected material was transferred to a plastic jar, labeled, and preserved with denatured 95% ethanol (Appendix C).  Habitat quality was scored at each sampling location following a habitat assessment procedure modified from Plafkin et al. (1989).
A technical memorandum (Appendix C) by John Fiorentino of DEP DWM entitled Chicopee River Watershed 1998 Biological Assessment presents the aquatic macroinvertebrate analysis of samples collected from selected sites in the Chicopee River Basin.  

FISH POPULATION
The DWM conducted fish population surveys at three locations on Forget-Me-Not Brook on 25 August of 1998 to determine if impacts from the North Brookfield WWTP are affecting fish populations.  One station (Reach 1) was sampled above/upstream of the treatment plant and two stations (Reach 2 and Reach 3) were sampled below/downstream of the treatment plant. 
The surveys were conducted using techniques similar to Rapid Bioassement Protocols V (fish) as described by Plafkin et al. (1989).  

Fish populations were sampled, by electrofishing, using a Smith Root Model 12 battery powered backpack electrofisher.  Reaches of approximately 100m were sampled by passing a pole mounted anode ring from side to side through the stream channel and in and around likely fish holding cover.  All fish stunned 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 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, (Watershed Management, Research and Standards, and Environmental Analysis), the Department of Fisheries and Wildlife Environmental Law Enforcement (DFWELE), 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.

Two sites were collectively decided on as sampling stations (Figure B2) for the Chicopee River Basin following meetings that DWM staff held with the EOEA Chicopee Watershed Team as well as DEP/WERO Bureau of Waste Site Clean up (BWSC) staff.  The Chicopee River in the vicinity of the Uniroyal Hazardous Waste Site (station F0063) was targeted because of the possibility of PCB contamination from the site.  The lower Quaboag River (station F0065) was selected because of the DFWELE trout stocking program, high fishing pressure, and DPH’s Fish Consumption Advisory on the upstream impoundments (Quacumquasit Pond also known as South Pond and Quaboag Pond also known as North Pond).

Sampling of the Chicopee River at station F0063 was conducted with boat mounted electrofishing gear.  The sampling reach, adjacent to the Uniroyal site, extended from the Chicopee Falls Dam downstream to the Dwight Station Dam.  Personal from DWM, EOEA and BWSC conducted the survey on 23 June 1998.  Electrofishing was performed by maneuvering a Cofelt electrofishing boat through the littoral zone and shallow water habitat of the waterbody, and collecting most fish shocked.  Fish collected by electrofishing were stored in a live well filled with site water until the sampling was completed.  Fish included in the sample were placed in ice filled coolers and brought back to the laboratory for sample processing.

Sampling of the Lower Quaboag River at station F0065 was conducted with a Smith Root Model 12 backpack electrofishing unit.  Samples were collected from the Lower Quaboag River at the Palmer Street Bridge, Palmer and the Rt. 32 Bridge crossing at Three Rivers in Palmer and Monson.  There is no barrier to migration between these sites and therefore fish collected from both locations will be considered as from one station.  Personnel from DFWELE and DWM conducted the survey on 17 August 1998.  Sampling proceeded by passing a pole mounted anode ring from side to side through the stream channel and in and around likely fish holding cover.  All fish stunned were netted and held in buckets.  Fish included in the sample were placed in ice filled coolers and brought back to the laboratory for sample processing.

Uniform protocols, designed to assure accuracy and prevent cross-contamination of samples, were followed for collecting, processing and shipping fish.  Lengths and weights were measured and fish were visually inspected for tumors, lesions, or other anomalies.  Scale samples were obtained from each fish to determine age.  Fish were filleted (skin off) on glass cutting boards and prepared for freezing.  All equipment used in the filleting process was rinsed in tap water to remove slime, scales, and other fluids such as blood, then re-rinsed in deionized water before (and/or after) each sample.  Composite samples (single fillets from each of two or more like-sized individuals of the same species) targeted for % lipids, PCBs and organochlorine pesticide analysis were wrapped together in aluminum foil.  The opposite fillets targeted for metals analysis were placed in VWR 32-ounce high density polyethylene (HDPE) cups with covers.  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). 

LAKES
In the Chicopee River Basin there are 174 lakes, ponds or impoundments (the term "lakes" will hereafter be used to include all), covering 32,099 acres, that have been identified and assigned Pond and Lake Information System (PALIS) code numbers (Ackerman 1989 and MA DEP 2000).  During June, July and August 1998 DWM synoptic surveys were conducted on 73 of these lakes constituting 93% of the lakes in the Chicopee River Basin.
Observations, from at least one access point on each lake (multiple access points on larger lakes), were recorded on standardized field sheets during the synoptic surveys.  An attempt was made to observe the entire surface area of each lake to determine the extent of areal macrophyte cover.  At each sampling location, general water quality conditions, identification and abundance of aquatic and wetland macrophyte plant species, and estimates of total percent areal coverage were recorded.

Macrophyte visual observations were augmented at each station by identifying plant specimens collected from the lake bottom.  Specimens were retrieved utilizing a “rake” (a short handled, double-sided garden rake on a 50 foot line) thrown to its maximum extension in multiple directions at each station.  Macrophytes collected on the “rake” were identified (in-situ or in the laboratory) and recorded on the field sheets.
Transparency was measured where possible using a standard 20-centimeter diameter Secchi disk attached to a rope with metric calibrations.  When Secchi disk measurements were not feasible, transparency was estimated as being above or below 1.2 meters.  This depth is based on the MA DPH bathing beach standard (4 foot Secchi disk depth) (MA DPH 1969).

Trophic status has been estimated primarily using visual observations of macrophyte cover and phytoplankton populations. Trophic status (level of nutrient enrichment) determinations and designated use impairment assessments were made on site.  Occasionally, older data from more detailed diagnostic studies were utilized.  A more definitive assessment of trophic status would require more extensive collection of water quality and biological data.
RESULTS
SURVEY CONDITIONS
To fulfill the assessment guidance, information on precipitation (MA DEM 1998) and stream discharge (Socolow et al. 1999 and 2000) 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.  
The major stream discharges in the Chicopee River Basin are routinely regulated for municipal supplies; therefore, gage data throughout the basin should be interpreted with caution.  Gage # 01172500, Gage # 01173000, and Gage # 01173500 on the Ware River are located downstream of the Barre Falls Reservoir and are thus affected by municipal withdrawals.  The Ware Intake Works, which diverts water to the Quabbin Reservoir for use by the MWRA, is located upstream of Gage # 01173500 further regulating flow recorded at this gage.  Gage # 01175500 on the Swift River is affected by diversions of water from Quabbin Reservoir to the Wachusett Reservoir, the Chicopee Valley Aqueduct, and the City of Worcester.  Gage # 01175670 on the Sevenmile River is occasionally affected by ponds upstream that regulate flow. Gage # 01176000 on the Quaboag River is slightly affected during high flows by retarding reservoirs.  Gage # 01177000 on the Chicopee River is the most downstream gage in the basin and consequently the most regulated.  It is affected especially by withdrawals in the Swift River, Ware River, and Quaboag River subbasins, thus, data from the Chicopee River gage while included in Table B3, is not utilized in the following survey condition summaries.

Survey conditions are described below for each DWM sampling event reviewed for the assessment.
10 June 1998  This survey was conducted during and following relatively dry weather with minor precipitation occurring on 7-8 June (Table B2).  Streamflows (Table B3) recorded for this event were below the monthly averages for June 1998 and below the monthly period of record (POR) for each USGS streamflow gage.  Discharges on this day at the three USGS gages on the Ware River were approximately eight to fifty times higher than the 7-day, 10-year (7Q10) low flow estimates with monthly average discharges approximately 23 to 131 times higher than the 7Q10 low flow estimates (Table B3).  On the Swift River, sampling date and monthly average discharges were approximately two times higher than the 7Q10 low flow estimates.  The Sevenmile River sampling date discharges were approximately 48 times higher than the 7Q10 low flow estimates with monthly average discharges approximately 98 times higher than the 7Q10 low flow estimates.  On the Quaboag River sampling date discharges were approximately 9 times higher than the 7Q10 low flow estimates with monthly average discharges approximately 19 times higher than the 7Q10 low flow estimates. Data collected during this survey will be interpreted as being representative of dry weather conditions.

24 June 1998  This late June survey was conducted during and following relatively dry weather with the exception of 0.43 inches of rain recorded at precipitation station #BAR416 and 0.10 inches recorded at station #WAR315 four days prior to the sampling event (Table B2).  Streamflows for the June 24 sampling event were above the monthly averages for June 1998 with the exception of the Sevenmile River.  Streamflows were also above the monthly POR with the exception of the Swift River.  Discharges on this day at the three USGS gages on the Ware River were approximately 25 to 64 times higher than the 7-day, 10-year (7Q10) low flow estimates with monthly average discharges approximately 23 to 131 times higher than the 7Q10 low flow estimates (Table B3).  On the Swift River, sampling date discharges were approximately four times higher than the 7Q10 low flow estimates and monthly average discharges were approximately two times higher than the 7Q10 low flow estimates.  The Sevenmile River sampling date discharges were approximately 70 times higher than the 7Q10 low flow estimates with monthly average discharges approximately 98 times higher than the 7Q10 low flow estimates.  On the Quaboag River sampling date discharges were approximately 25 times higher than the 7Q10 low flow estimates with monthly average discharges approximately 19 times higher than the 7Q10 low flow estimates. Since less than a half-inch of precipitation was recorded within five days of the survey and streamflows were generally receding, the data collected during this survey will be interpreted as being representative of dry weather conditions.
15 July 1998  This survey was conducted during and following relatively dry weather (Table B2).  Streamflows (Table B3) recorded for this event were below the monthly averages for July 1998.  However discharges were below the monthly POR for USGS streamflow gages on the Ware and Sevenmile Rivers and above the monthly POR for USGS Gages on the Swift and Quaboag Rivers.  Discharges on this day at the three USGS gages on the Ware River were approximately four to 23 times higher than the 7-day, 10-year (7Q10) low flow estimates with monthly average discharges approximately 11 to 82 times higher than the 7Q10 low flow estimates (Table B3).  On the Swift River, sampling date discharges were approximately three times higher than the 7Q10 low flow estimates and monthly average discharges were approximately five times higher than the 7Q10 low flow estimates.  The Sevenmile River sampling date discharges were approximately 20 times higher than the 7Q10 low flow estimates with monthly average discharges approximately 35 times higher than the 7Q10 low flow estimates.  On the Quaboag River sampling date discharges were approximately eight times higher than the 7Q10 low flow estimates with monthly average discharges approximately ten times higher than the 7Q10 low flow estimates. Data collected during this survey will be interpreted as being representative of dry weather conditions.
19 August 1998  This survey was conducted during and following relatively dry weather with minor precipitation occurring one and two days prior to the sampling date (Table B2).  Streamflows were at or below the monthly mean for August 1998 with the exception of the Sevenmile River.  Streamflows were below the monthly POR at each gage.  Discharges on this day at the three USGS gages on the Ware River were approximately two to four times higher than the 7-day, 10-year (7Q10) low flow estimates with monthly average discharges approximately two to five times higher than the 7Q10 low flow estimates (Table B3).  On the Swift River, sampling date discharges were approximately 1.3 times higher than the 7Q10 low flow estimates and monthly average discharges were approximately two times higher than the 7Q10 low flow estimates.  The Sevenmile River sampling date discharges were approximately eight times higher than the 7Q10 low flow estimates with monthly average discharges approximately seven times higher than the 7Q10 low flow estimates.  On the Quaboag River sampling date discharges were approximately two times higher than the 7Q10 low flow estimates with monthly average discharges approximately two times higher than the 7Q10 low flow estimates.  Data collected during this survey will be interpreted as being representative of dry weather conditions.
16 September 1998  This survey was conducted during and following relatively dry weather conditions with the exception of minor precipitation recorded on the day before the sampling event (Table B2). Streamflows were below the monthly averages for September 1998 with the exception of the Swift and Sevenmile Rivers.  Streamflows were also below the monthly POR for all gages with the exception of the Swift River.  Discharges on this day at the three USGS gages on the Ware River were approximately 1.2 to 1.4 times higher than the 7-day, 10-year (7Q10) low flow estimates with monthly average discharges approximately 1.4 to 1.9 times higher than the 7Q10 low flow estimates (Table B3).  On the Swift River, sampling date discharges were approximately four times higher than the 7Q10 low flow estimates and monthly average discharges were approximately three times higher than the 7Q10 low flow estimates.  The Sevenmile River sampling date discharges were approximately two times higher than the 7Q10 low flow estimates with monthly average discharges approximately 1.8 times higher than the 7Q10 low flow estimates.  On the Quaboag River sampling date discharges were approximately 1.4 times higher than the 7Q10 low flow estimates with monthly average discharges approximately 1.5 times higher than the 7Q10 low flow estimates.  Data collected during this survey will be interpreted as being representative of dry weather conditions.

14 October 1998  A storm event was reported at both the Barre and Ware precipitation stations on the sampling date with over an inch of rain recorded at both gages (Table B2).  Prior to the sampling event precipitation occurred on the 9th and 10th of October with recordings of 0.20 inches and 1.48 inches, respectively at Barre station #BAR416 and 0.44 inches and 1.15 inches, respectively at Ware station #WAR315.  Increases in flow are depicted in Figure B3; Ware River system (a and b), Swift River system (c) and Quaboag River drainage area (d).  No fluctuation in flow was evident at the Swift gage most likely due to the fact that the Quabbin has an immense holding capacity and flow from it is consistently regulated.  The Quaboag system had runoff from the storm event evident at the USGS gage over many days, with the response being more characteristic of holding basins reaching capacity and then discharging at a higher but consistent manner, rather than the direct storm event/response picture presented by the Ware gages.  On the sampling date, river flows had not returned to levels prior to the 9th and 10th of October, remaining above the monthly average for October 1998 with the exception of the Swift River.  Flows remained above the monthly POR with the exception of the Sevenmile River.  Discharges on the sampling day at the three USGS gages on the Ware River were approximately 12 to 49 times higher than the 7-day, 10-year (7Q10) low flow estimates with monthly average discharges approximately six to 25 times higher than the 7Q10 low flow estimates (Table B3).  On the Swift River, sampling date discharges were approximately 1.3 times higher than the 7Q10 low flow estimates and monthly average discharges were approximately 1.6 times higher than the 7Q10 low flow estimates.  The Sevenmile River sampling date discharges were approximately 31 times higher than the 7Q10 low flow estimates with monthly average discharges approximately 16 times higher than the 7Q10 low flow estimates.  On the Quaboag River sampling date discharges were approximately 11 times higher than the 7Q10 low flow estimates with monthly average discharges approximately six times higher than the 7Q10 low flow estimates.  The data will be considered as being representative of wet weather conditions.
Figure B3.  Flow and precipitation data for the Ware, Swift, and Quaboag Rivers during the period of 10/9/98 through 10/14/98.

Table B2. MA DEM precipitation data summaries at Barre Station #BAR416 and Ware Station #WAR315 for the 1998 DWM surveys (MA DEM 1998).

Chicopee River Basin Survey 

Precipitation Data Summary (reported in inches of rain)









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

Barre (Cold Brook) #BAR416






6/10/98
0.0
0.0
0.10
0.33
0.0
0.0

6/24/98
0.04
0.43
0.0
0.0
0.01
0.0

7/15/98
*
0.0
0.0
0.0
0.0
0.0

8/19/98
0.09
0.0
0.0
0.17
0.04
0.0

9/16/98
0.0
0.0
0.0
0.0
0.15
0.0

10/14/98
0.20
1.48
*
0.0
0.0
1.10

Ware Center # WAR315






6/10/98
0.0
0.0
0.25
0.08
0.0
0.0

6/24/98
0.0
0.10
0.0
0.0
0.0
0.0

7/15/98
0.0
0.0
0.0
0.0
0.0
0.0

8/19/98
0.0
0.0
0.0
0.20
0.16
0.0

9/16/98
0.0
0.0
0.0
0.0
0.11
0.0

10/14/98
0.44
1.15
0.0
0.02
0.0
1.14

*  trace amount of precipitation noted

Table B3. USGS gage data summaries in the Chicopee River Basin for the 1998 DWM surveys (Socolow et al. 1999 and 2000). 

Chicopee River Basin Survey 

USGS Flow Data Summary  (reported in cfs)











Survey Dates
5 Days

Prior
4 Days

Prior
3 Days

Prior
2 Days

Prior
1 Day

Prior
Sample Date
Monthly Mean
POR* Monthly Mean

Ware River near Barre, MA.  (Provisional 7Q10 = 1.235 cfs USGS 1998)

Gage #01172500 **








06/10/98
78
63
54
51
64
62
162
74.7

06/24/98
e103
113
475
341
217
261
162
74.7

07/15/98
293
94
51
42
34
29
102
32.6

08/19/98
16
11
7.8
6.6
6.5
5.1
6.90
29.5

09/16/98
1.8
1.5
1.4
1.3
1.4
1.5
2.44
26.2

10/14/98
34
50
90
83
65
61
31.5
53.6

Ware River at Intake Works near Barre, MA  (Provisional 7Q10 = 6.500 cfs USGS 1998)

Gage #01173000








06/10/98
150
136
113
114
126
119
300
139

06/24/98
345
450
329
303
388
416
300
139

07/15/98
384
163
113
83
71
63
158
69.2

08/19/98
33
27
23
22
22
18
21.1
54.7

09/16/98
13
11
11
10
9.4
9.4
12.4
64.7

10/14/98
82
92
130
130
122
110
58.9
88.4

* Period of Record

e – Estimate

** USGS notes that records above 200 cfs are poor at this gage (Socolow et al.  1999)
# USGS notes that records below 28 cfs are poor during September at this gage (Socolow et al.  1999) 

Table B3.  Continued. USGS gage data summaries in the Chicopee River Basin for the 1998 DWM surveys (Socolow et al. 1999 and 2000).

Survey Dates
5 Days

Prior
4 Days

Prior
3 Days

Prior
2 Days

Prior
1 Day

Prior
Sample Date
Monthly Mean
POR* Monthly Mean

Ware River at Gibbs Crossing, MA  (Provisional 7Q10 = 22.373 cfs USGS 1998)

Gage #01173500








06/10/98
275
223
182
169
163
184
522
250

06/24/98
691
620
951
600
494
561
522
250

07/15/98
464
445
166
153
123
108
250
142

08/19/98
55
54
50
47
60
46
46.0
122

09/16/98
30
30
29
28
28
28
32.8
136

10/14/98
183
260
409
336
246
271
136
168

Swift River at West Ware, MA  (Provisional 7Q10 = 27.824 cfs USGS 1998)

Gage #01175500








06/10/98
38
38
38
38
70
69
79.9
129

06/24/98
37
49
85
95
98
112
79.9
129

07/15/98
209
181
153
135
112
101
143
77.6

08/19/98
37
37
37
37
37
37
68.9
78.6

09/16/98
75
113
114
114
114
115
101
79.7

10/14/98
38
39
39
37
37
38
44.8
72.3

Sevenmile River near Spencer, MA  (Provisional 7Q10 = 0.227 cfs USGS 1998)

Gage #01175670








06/10/98
11
8.8
7.6
8.2
11
11
22.4
12.1

06/24/98
35
28
24
20
17
16
22.4
12.1

07/15/98
9.5
8.8
8.1
7.2
5.0
4.7
8.16
5.12

08/19/98
1.7
1.8
1.8
1.9
2.1
1.9
1.77
4.23

09/16/98
0.35
0.25
0.20
0.24
0.26
0.55
0.41
3.85

10/14/98
4.6
8.0
14
11
7.4
7.1
3.75
29.2

Quaboag River at West Brimfield, MA  (Provisional 7Q10 = 15.847 cfs USGS 1998)

Gage #01176000 #








06/10/98
207
195
182
170
170
158
313
190

06/24/98
584
541
522
492
448
403
313
190

07/15/98
203
181
164
148
135
131
169
105

08/19/98
32
31
30
30
32
32
35.3
106

09/16/98
23
23
23
23
23
23
24.8
105

10/14/98
81
85
155
162
162
179
96.8
607

Chicopee River at Indian Orchard, MA  (Provisional 7Q10 = 125.963 cfs USGS 1998) 

Gage #01177000








06/10/98
801
698
635
589
574
640
1162
813

06/24/98
1650
1520
1510
1600
1220
1230
1162
813

07/15/98
992
1010
825
600
580
505
769
484

08/19/98
250
216
217
196
193
190
255
449

09/16/98
183
160
205
268
205
226
220
482

10/14/98
605
661
782
827
646
662
386
531

* Period of Record

e – Estimate

** USGS notes that records above 200 cfs are poor at this gage (Socolow et al.  1999)
# USGS notes that records below 28 cfs are poor during September at this gage (Socolow et al.  1999) 

STREAM WATER QUALITY MONITORING 
The Hydrolab® in-situ results are provided in Table B4.  Discrete water sampling data includes physico-chemical (Table B5) and bacterial data (Table B6).  DEP DWM water quality data is managed and maintained in the Water Quality Data Access Database.

Table B4.  1998 DEP DWM Chicopee River Basin, in-situ Hydrolab® data.

WEST BRANCH SWIFT RIVER1

Station: WM01WBS,  Mile Point: 1.3


Description: Shutesbury, approximately 300 meters north (upstream) of Cooleyville Road


BC-0022
09/27/96
16:06
<0.3
10.5
5.3
25
0.02
10.6
94
3

BC-0071
09/21/98
11:23
<0.3
16.3
6.2
31
0.02
8.7
87
--

UNNAMED TRIBUTARY1

Station: WM02SIB,  Mile Point: 0.4


Description: Shutesbury, unnamed stream (also known as Sibley Brook) due east of the West Branch Swift River approximately 600 meters north (upstream) of Cooleyville Road


BC-0021
09/27/96
14:50
<0.3
10.4
5.7
18
0.01
10.7
94
7

MIDDLE BRANCH SWIFT RIVER1

Station: WM03MBS,  Mile Point: 3


Description: New Salem, off the north side of Neilson Road approximately 800 meters west (upstream) of Holtshire Road


BC-0020
09/27/96
12:12
<0.3
9.8
6.5
31
0.02
11.0
96
4

EAST BRANCH SWIFT RIVER1

Station: WM07EBS,  Mile Point: 5.2


Description: Petersham, approximately 250 meters north (upstream) of Quaker Drive.


BC-0028
10/03/96
15:39
<0.3
12.6
6.2
41
0.03
10.1
94
8


BC-0070
 09/21/98
09:36
<0.3
16.4
6.7
40
0.03
8.5
85
<1

MOCCASIN BROOK1

Station: WM08MOC,  Mile Point: 0.2


Description: Petersham, approximately 250 meters above confluence with East Branch Swift River.


BC-0027
10/03/96
12:59
<0.3
14.3  
6.2
30
0.02
9.1
88
7

SWIFT RIVER

Station: SRG,  Mile Point: 7.9


Description: even with gaging station west of River Road, Ware


36-0003
06/10/98
14:22
0.5
14.6
**
39
0.02
10.5
101
--


36-0010
06/24/98
11:52
0.5
17.0
6.8
35
0.02
9.8
100
--


36-0017
07/15/98
11:01
<0.3
19.0
6.8
35
0.02
9.1
96
--


36-0023
08/19/98
11:29
<0.3
14.3
6.7
37
0.02
10.3
99
--


36-0030
09/16/98
11:07
0.4
14.6
6.5
34
0.02
9.9
96
--


36-0037
10/14/98
11:25
<0.3
13.9
6.2
39
0.03
9.5
90
--

WARE RIVER


Station: CBG,  Mile Point: 29.4


Description: south of Route 122 at the northern end of the gaging station weir, Barre   (sampled above footbridge approximately 2-3 feet above gaging station)


36-0005
06/10/98
15:48
0.9
17.7
6.3
56
0.04
9.4
96
--


36-0011
06/24/98
14:12
0.5
20.6
5.9
41
0.03
8.2
89
--


36-0026
08/19/98
13:31
<0.3
22.3
6.6
69
0.04
8.3
94
**


36-0033
09/16/98
12:57
<0.3
20.3
6.6
73
0.05
8.8
96
--


36-0040
10/14/98
12:59
<0.3
12.5
5.8
67
0.04
10.4
96
--



** = censored data,  -- = no data 


1 Data collected as part of 104(b)3 Numeric Biocriteria  project (97-09/104).

Table B4.  Continued. 1998 DEP DWM Chicopee 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)

WARE RIVER


Station: WA09A,  Mile Point: 8.2


Description: downstream/west of Route 32, Ware


36-0004
06/10/98
14:56
0.5
21.0
6.8
73
0.05
9.0
99
--


36-0009
06/24/98
11:09
0.7
20.6
6.6
50
0.03
8.7
95
--


36-0016
07/15/98
10:23
<0.3
22.8
6.8
80
0.05
6.7
76
--


36-0022
08/19/98
10:43
<0.3
21.0
7.0
103
0.07
8.7
96
**


36-0029
09/16/98
10:35
0.3
21.2
6.8
118
0.08
7.9
88
--


36-0036
10/14/98
10:48
<0.3
13.0
6.5
81
0.05
9.4
88
--

UNNAMED TRIBUTARY1

Station: LW09PAR,  Mile Point: 0.1


Description: unnamed tributary (known as Parkers Brook on USGS 1988 Barre quad) approximately 160 meters west (downstream) of Coldbrook Road, Oakham   (due south of Route 122)


BC-0069
09/17/98
14:50
<0.3
14.4
6.3
116
0.07
8.5
82
10

PRINCE RIVER1

Station: WM06PRI,  Mile Point: 3


Description: Barre, just south (downstream) of Old Coldbrook Road (Old Worcester Road)


BC-0026
10/03/96
08:59
<0.3
13.6
6.1
60
0.04
9.6
92
6

MOOSE BROOK1

Station: LW08MOO,  Mile Point: 2.1


Description: approximately 880 meters south (downstream) of Taylor Hill Road, Hardwick   (due east of Brook Road)


BC-0068
09/17/98
12:52
<0.3
15.5
7.0
57
0.04
9.5
93
8
MUDDY BROOK1

Station: LW07MUD,  Mile Point: 2.6


Description: approximately 1350 meters north (upstream) of North Street, Ware   (due east of Greenwich Road)


BC-0067
09/17/98
10:39
<0.3
15.7
6.7
68
0.04
8.3
82
10

SEVENMILE RIVER


Station: SMG,  Mile Point: 5.6


Description: upstream/north of Cooney Road, Spencer   (sampled by gaging station)


36-0001
06/10/98
10:05
0.3
17.4
6.7
58
0.04
8.7
89
--


36-0006
06/24/98
09:11
0.3
21.4
6.6
58
0.04
7.5
83
--


36-0013
07/15/98
08:59
<0.3
21.4
6.9
65
0.04
7.2
80
--


36-0020
08/19/98
09:07
<0.3
18.0
6.9
86
0.05
8.7
90
**


36-0027
09/16/98
09:05
<0.3
18.0
6.9
103
0.07
8.6
90
--


36-0034
10/14/98
09:19
<0.3
12.5
6.3
66
0.04
9.3
85
--

TURKEY HILL BROOK1 

Station: LW06TUR,  Mile Point: 1.2


Description: approximately 45 meters north (upstream) of Wire Village Road, Spencer


BC-0066
09/17/98
08:20
<0.3
14.4
7.0
101
0.06
9.2
88
9

QUABOAG RIVER

Station: QRG,  Mile Point: 10.1


Description: east of Route 67, north of Route 90 approximately 25 feet upstream/north of gaging station, Brimfield


36-0002
06/10/98
11:05
0.7
19.2
**
154
0.10
9.6
101
--


36-0007
06/24/98
10:19
0.7
22.9
7.3
109
0.07
8.5
97
--


36-0014
07/15/98
09:50
<0.3
24.3
7.7
138
0.09
8.1
95
--


36-0021
08/19/98
10:04
<0.3
20.9
7.9
340
0.2
9.6
105
**


36-0035
10/14/98
10:10
<0.3
13.5
7.0
180
0.1
10.1
95
--

FOSKETT MILL STREAM1

Station: LW04FOS,  Mile Point: 2.4


Description: approximately 195 meters south (upstream) of Monson Road, Brimfield   (due east of Sutcliffe Road)


BC-0063
09/16/98
10:55
<0.3
16.7
6.9
38
0.02
9.2
93
10


** = censored data,  -- = no data 


1 Data collected as part of 104(b)3 Numeric Biocriteria  project (97-09/104).
Table B5.  1998 DEP DWM Chicopee 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
QUABOAG RIVER


Station: QRG,  Mile Point: 10.1


Description: east of Route 67, north of Route 90 approximately 25 feet upstream/north of gaging station, Brimfield

36-0007
36-0008
06/24/98
10:19
14  
18  
--
**  
8.4
--
5.8  
--
<0.02
<0.02
0.09

36-0008
36-0007
06/24/98
10:19
14  
18  
--
**  
8.3
--
5.4  
--
<0.02
0.02
0.09

36-0015
36-0014
07/15/98
**
14  
19  
--
25  
2.7
--
3.0  
--
<0.02
0.09
0.09

36-0014
36-0015
07/15/98
9:50
14  
19  
--
24  
3.2
--
3.0  
--
<0.02
0.07
0.08

36-0021
08/19/98
10:00
19  
22  
--
77  
<1.0
--
1.5  
--
<0.02
0.23
0.15

36-0028
09/16/98
10:00
23  
23  
--
13  
<1.0
--
1.0  
--
<0.02
0.34
0.23

36-0035
10/14/98
10:11
13  
26  
--
30  
2.4
--
2.6  
--
<0.02
0.12
0.07
SEVENMILE RIVER


Station: SMG,  Mile Point: 5.6


Description: upstream/north of Cooney Road, Spencer   (sampled by gaging station)

36-0006
06/24/98
9:11
10  
14  
--
**  
1.9
--
3.2  
--
<0.02
0.02
0.04

36-0013
07/15/98
8:59
12  
17  
--
9.0
1.6
--
2.7  
--
<0.02
0.09
0.04

36-0020
08/19/98
9:00
11  
23  
--
8.0
<1.0
--
1.9  
--
<0.02
0.13
0.02

36-0027
09/16/98
9:05
15  
28  
--
9.0
<1.0
--
1.6  
--
<0.02
0.35
0.02

36-0034
10/14/98
9:18
8.0
16  
--
7.0
<1.0
--
1.7  
--
<0.02
0.04
0.02
WARE RIVER


Station: CBG,  Mile Point: 29.4


Description: south of Route 122 at the northern end of the gaging station weir, Barre   (sampled above footbridge approximately 2-3 feet above gaging station)

36-0011
06/24/98
14:12
4.0
7.4
--
**  
3.2
--
1.7  
--
<0.02
<0.02
0.04

36-0019
07/15/98
12:29
8.0
11  
--
9.0
3.3
--
3.2  
--
0.33
0.02
0.09

36-0026
08/19/98
13:30
7.0
12  
--
10  
5.7
--
3.5  
--
<0.02
0.03
0.05

36-0033
09/16/98
12:57
7.0
11  
--
13  
1.4
--
2.0  
--
<0.02
0.03
0.04

36-0040
10/14/98
12:59
4.0
13  
--
8.0
1.6
--
1.7  
--
<0.02
0.02
0.03

WARE RIVER


Station: WA09A,  Mile Point: 8.2


Description: downstream/west of Route 32, Ware

36-0009
06/24/98
11:09
6.0
10  
--
**  
6.5
--
4.2  
--
<0.02
0.10
0.06

36-0016
07/15/98
10:23
12  
20  
--
11  
1.6
--
2.4  
--
<0.02
0.36
0.07

36-0022
08/19/98
10:40
14  
23  
--
14  
<1.0
--
2.3  
--
<0.02
0.56
0.08

36-0029
09/16/98
10:35
15  
24  
--
16  
<1.0
--
1.5  
--
<0.02
0.62
0.04

36-0036
10/14/98
10:48
8.0
18  
--
9.0
3.2
--
2.8  
--
0.04
0.19
0.06


** = missing/censored data          -- = no data 
Table B5.  Continued.  1998 DEP DWM Chicopee 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
SWIFT RIVER


Station: SRG,  Mile Point: 7.9


Description: even with gaging station west of River Road, Ware

36-0010
06/24/98
11:50
4.0
7.6
--
**  
<1.0
--
0.50
--
<0.02
<0.02
0.01

36-0017
07/15/98
11:01
5.0
8.0
--
3.0
<1.0
--
0.35
--
<0.02
<0.02
<0.01

36-0023
36-0024
08/19/98
11:30
6.0
8.8
--
4.0
<1.0
--
0.35
--
<0.02
<0.02
<0.01

36-0024
36-0023
08/19/98
11:30
5.0
8.7
--
5.0
<1.0
--
0.30
--
<0.02
<0.02
<0.01

36-0030
36-0031
09/16/98
11:05
4.0
7.5
--
4.0
<1.0
--
0.35
--
<0.02
<0.02
0.01

36-0031
36-0030
09/16/98
11:05
4.0
7.5
--
4.0
<1.0
--
0.35
--
<0.02
0.02
<0.01

36-0037
36-0038
10/14/98
11:25
5.0
9.2
--
5.0
<1.0
--
0.42
--
<0.02
0.03
0.01

36-0038
36-0037
10/14/98
11:25
5.0
9.1
--
4.0
<1.0
--
0.40
--
<0.02
<0.02
0.01
CHICOPEE RIVER*


Station: CT03,  Mile Point: 0.8


Description: off the upstream/east side of the Route 116 bridge, Chicopee

34-0003
06/30/98
9:45
--  
--  
--
--  
--  
--
--  
--
0.04
0.24
0.06

34-0011
07/28/98
10:05
--  
--  
--
--  
1.0
--
--  
--
<0.02
0.33
0.04

34-0020
08/26/98
9:30
--  
--  
--
--  
--  
--
--  
--
0.02
0.35
0.04

34-0028
09/23/98
9:55
--  
--  
--
--  
6.6
--
--  
--
0.06
0.40
0.07

34-0036
10/20/98
10:05
--  
--  
--
17  
1.6
--
--  
0.29
<0.02
0.27
0.05

34-0044
11/17/98
9:50
--  
--  
--
24  
7.0
--
--  
0.41
<0.02
0.37
0.06

34-0052
12/14/98
10:05
--  
--  
--
20  
1.3
--
--  
0.22
<0.02
0.46
0.04

34-0060
01/11/99
10:20
--  
--  
--
42  
1.9
--
--  
0.38
0.06
0.45
0.04

34-0068
02/09/99
10:15
--  
--  
--
15  
1.6
--
--  
0.29
0.02
0.26
0.03

34-0076
03/10/99
9:45
--  
--  
--
16  
1.6
--
--  
0.2
<0.02
0.19
0.03

34-0084
03/23/99
10:20
--  
--  
--
15  
5.6
--
--  
0.23
<0.02
0.22
0.05

34-0092
04/06/99
10:15
--  
--  
--
17  
1.5
--
--  
0.21
<0.02
0.20
0.03

34-0100
04/21/99
10:00
--  
--  
--
18  
2.1
--
--  
0.28
<0.02
0.25
0.03

34-0108
05/12/99
10:20
--  
--  
--
18  
3.5
--
--  
0.27
0.02
0.27
0.04

** = missing/censored data          -- = no data
* Samples collected using bucket sampling protocols (MA DEP 1999a).  Data collected as part of 104(b)(3) project 98-10/104 Connecticut River Land Use & Nutrient Study (in Appendix D, Kennedy and Weinstein 2000).
Table B6.  1998 DEP DWM Chicopee River Basin bacteria data.  Units in cfu/100 mLs.


Time
FECAL
E-COLI
ENTEROCOCCUS

(24hr)
QUABOAG RIVER


Station: QRG,  Mile Point: 10.1

Description: east of Route 67, north of Route 90 approximately 25 feet upstream/north of gaging station, Brimfield

36-0007
36-0008
06/24/98
10:19
60
60
2,000

36-0008
36-0007
06/24/98
10:19
140
100
4,000

36-0015
36-0014
07/15/98
**
940
--  
--  

36-0014
36-0015
07/15/98
9:50
480
--  
--  

36-0021
08/19/98
10:00
330
--  
--  

36-0028
09/16/98
10:00
33
--  
--  

36-0035
10/14/98
10:11
140
25
--  
SEVENMILE RIVER


Station: SMG,  Mile Point: 5.6

Description: upstream/north of Cooney Road, Spencer   (sampled by gaging station)

36-0006
06/24/98
9:11
140
20
100

36-0013
07/15/98
8:59
120
--  
--  

36-0020
08/19/98
9:00
66
--  
--  

36-0027
09/16/98
9:05
920
--  
--  

36-0034
10/14/98
9:18
130
130
--  
WARE RIVER


Station: CBG,  Mile Point: 29.4

Description: south of Route 122 at the northern end of the gaging station weir, Barre   (sampled above footbridge 

approximately 2-3 feet above gaging station)

36-0011
06/24/98
14:12
<20
40
280

36-0019
07/15/98
12:29
10
--  
--  

36-0026
08/19/98
13:30
25
--  
--  

36-0033
09/16/98
12:57
<16
--  
--  

36-0040
10/14/98
12:59
38
25
--  
WARE RIVER


Station: WA09A,  Mile Point: 8.2

Description: downstream/west of Route 32, Ware

36-0009
06/24/98
11:09
880
180
820

36-0016
07/15/98
10:23
310
--  
--  

36-0022
08/19/98
10:40
440
--  
--  

36-0029
09/16/98
10:35
98
--  
--  

36-0036
10/14/98
10:48
170
150
--  
SWIFT RIVER


Station: SRG,  Mile Point: 7.9

Description: even with gaging station west of River Road, Ware

36-0010
06/24/98
11:50
60
40
380

36-0017
07/15/98
11:01
220
--  
--  

36-0023
36-0024
08/19/98
11:30
130
--  
--  

36-0024
36-0023
08/19/98
11:30
66
--  
--  

36-0030
36-0031
09/16/98
11:05
16
--  
--  

36-0031
36-0030
09/16/98
11:05
66
--  
--  

36-0037
36-0038
10/14/98
11:25
120
94
--  

36-0038
36-0037
10/14/98
11:25
180
110
--  

** = missing/censored data          -- = no data
MACROINVERTEBRATES

Results from DEP DWM’s 1998 benthic macroinvertebrate studies in the Chicopee River Basin are presented in Appendix C  (Chicopee River Watershed 1998 Biological Assessment, author: John Fiorentino).

FISH POPULATION
Results from the 1998 fish population survey (MA DEP 1998b) are presented in Table B7.
Table B7.  1998 DEP DWM Chicopee River Basin Survey.  Fish population data for 25 August 1998. 
Station

 Description
Species1
Comments


BND
WS
P
CP


Forget-Me-Not Brook   (Reach1) upstream(east) of North Brookfield WWTP, east of East Brookfield Road, North Brookfield
67
15
1



Forget-Me-Not Brook   (Reach2) downstream (south) of North Brookfield WWTP, west of East Brookfield Road, North Brookfield
109
9


Fish observed upstream all the way to the WWTP effluent.

Forget-Me-Not Brook   (Reach3) upstream/north of Slab City Road, North Brookfield
37
12
2
6


1Species Key


        BND
blacknose dace
Rhinichthys atratulus

        CP
chain pickerel
Esox niger

        P
pumpkinseed
Lepomis gibbosus

        WS
white sucker
Catostomus commersoni

All three stations sampled on Forget-Me-Not Brook exhibited similar fish populations.  Blacknose dace were by far the most dominant fish species, followed by white suckers.  These were the only true stream species present at all three stations.  Pumpkinseed sunfish were collected from both stations downstream of the West Brookfield WWTP and chain pickerel were also collected at the extreme downstream station.  Sunfish and pickerel are both considered “pond” species but can survive in some stream systems.  These fish are most likely transients of the wetland area that the brook flows through.

FISH TOXICS
Smallmouth bass (Micropterus dolomieu), white suckers (Catostomus commersoni), and redbreasted sunfish (Lepomis auritus) were collected from the Chicopee River in the vicinity of the Uniroyal site.  Rock bass (Ambloplites rupestris), white suckers, and redbreasted sunfish were sampled from the Quaboag River station.  All fish were processed as composite samples comprising two, three or five individual fish.  The samples were analyzed for metals (As, Cd, Pb, Hg and Se), PCB’s, organochlorine pesticides and percent lipids.  These data (MA DEP 1998c) are provided in Table B8.

Cadmium and lead were not detected in the edible fillets of any sample analyzed.  Arsenic was found above the 0.04 mg/kg detection limit in only two of the seven samples, both with a value of 0.06 mg/kg. Selenium was detected in all samples analyzed ranging from 0.16 to 0.22 mg/kg wet weight.  Mercury in the fish tissue from the Chicopee River station ranged between 0.11 and 0.50 mg/kg and between 0.34 and 0.36 mg/kg from the Quaboag River fish.  

Table B8.  1998 DEP DWM fish toxics monitoring data for Quaboag River, Palmer and Chicopee River, Chicopee.  Results (mg/kg wet wt.) are from composite samples of fillets with skin off.  
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1

Length

(cm)

Weight

(gm)

Composite

Sample ID

(laboratory

sample #)

Cd

Pb

Hg

As

Se

% Lipids

PCB

(µg/g)

Pesticides

(µg/g)

Quaboag River, Palmer  Station F0065

QRF98-01

8/17/98

RBS

15.9

80

QRF98-02

8/17/98

RBS

15.2

80

98031

QRF98-03

8/17/98

RBS

13.8

60

(L980538-1)

<0.02

<0.2

0.36

<0.040

0.194

0.33

ND

ND

QRF98-04

8/17/98

RBS

14.0

60

QRF98-05

8/17/98

RBS

12.1

40

QRF98-06

8/17/98

WS

41.0

650

98032

QRF98-07

8/17/98

WS

37.0

520

(LB980538-2)

<0.02

<0.2

0.34

<0.040

0.188

0.38

ND

ND

QRF98-08

8/17/98

WS

45.5

800

duplicate

<0.02

<0.2

<0.040

0.188

0.32

ND

ND

QRF98-09

8/17/98

RB

17.0

100

QRF98-10

8/17/98

RB

15.9

90

98033

QRF98-11

8/17/98

RB

13.8

50

(L980538-3)

<0.02

<0.2

0.25

<0.040

0.207

0.10

ND

ND

QRF98-12

8/17/98

RB

16.5

80

duplicate

0.22

QRF98-13

8/17/98

RB

14.6

60

Chicopee River, Chicopee  Station F0063

98013

CPF98-01

6/23/98

SMB

43.0

1400

(L980414-1)

<0.04

<0.35

0.50

0.06

0.19

0.10

ND

ND

CPF98-02

6/23/98

SMB

40.0

800

CPF98-03

6/23/98

SMB

31.7

480

98014

CPF98-04

6/23/98

SMB

34.6

580

(980414-2)

<0.04

<0.35

0.31

0.06

0.22

0.34

ND

ND

CPF98-05

6/23/98

SMB

31.0

440

CPF98-06

6/23/98

WS

49.0

1390

98015

CPF98-07

6/23/98

WS

44.4

1160

(L980414-3)

<0.04

<0.35

0.26

<0.04

0.16

0.90

ND

ND

CPF98-08

6/23/98

WS

43.1

920

duplicate

<0.04

<0.35

0.29

<0.04

0.17

CPF98-09

6/23/98

RBS

15.5

120

CPF98-10

6/23/98

RBS

15.6

120

98016

CPF98-11

6/23/98

RBS

13.9

80

(L980414-4)

<0.04

<0.35

0.11

<0.04

0.20

0.21

ND

ND

CPF98-12

6/23/98

RBS

13.7

80

CPF98-13

6/23/98

RBS

12.9

60

1

Species

rock bass (RB) 

Ambloplites rupestris

redbreast sunfish (RBS) 

Lepomis auritus

smallmouth bass (SMB) 

Micropterus dolomieu

white sucker (WS)

 Castomus commersoni

ND - not detected or the analytical result is at or below the established detection limit (MDL).  See Appendix A for MDL.


PCBs were below detection in all samples analyzed. Organochlorine pesticides were also not detected in any of the samples analyzed.  The % lipids content of the fish analyzed ranged between 0.10 and 0.90%. 

Lakes
Lake synoptic survey results (MA DEP 1998d) are presented in Table B9. 
TABLE B9.  1998 DEP DWM Chicopee River Basin Survey.  Chicopee watershed lake status in summer 1998.

LAKE
WBID
SIZE

(Acres)
TROPHIC

STATE
OBSERVATIONS,

 Objectionable Conditions

Adams Pond, Oakham
MA36001
30
D
West of island 30% covered with floating plants; dark color; low transparency

Asnacomet Pond**, Hubbardston
MA36005
127
U
Moderate stands of pipewort occasional around perimeter

Beaver Lake, Ware
MA36010
150
U
Non-native plants (Mh, Ms, Ls)

Bennett Street Pond, Palmer
MA36014
6
E
100% covered with duckweed and lilies

Bickford Pond**, Hubbardston/Princeton
MA36015
163
U
No obvious problems

Brigham Pond**, Hubbardston
MA36020
45
U
Dense cover of floating plants in southeast cove.  M. sp.

Brookhaven Lake, 

West Brookfield
MA36021
34
E
Most of pond covered with  clouds of algae

Brooks Pond**, Petersham
MA36022
86
E
Extensive bog at northern end has filled in a large area; remaining pond has very dense plant cover (75-100%) 

Brooks Pond, 

North Brookfield/New Braintree/Oakham/Spencer
MA36023
190
U
North end not observed; may have been treated with herbicides

Browning Pond, Oakham/Spencer
MA36025
106
E
Dense plants in southwest cove, southern shoreline out to about 100 m, southeast coves and northern end of pond.; algae clouds around southern shoreline.  M. sp.

Carter Pond**, Petersham
MA36029
44
U
Most of lake surface scattered with floating juvenile leaves, but will likely worsen over the summer; transparency low

Chicopee Brook Pond, Monson
MA36031
9
E
Non-native plants (Ls); algal scum; silt; about 75% filled in by emergents.

Chicopee Reservoir, Chicopee
MA36033
22
U
Slight brown scum at windward dam shore; rare stands of emergents around shore.

Cloverdale Street Pond, Rutland
MA36036
19
E
Entire pond covered with very dense plant growth; encroachment has occurred along west, south, and east shores

Conant Brook Reservoir, Monson
MA36038
4
U
Little water; ACOE flood control reservoir

Connor Pond**, Petersham
MA36039
22
U
Non-native plants (Ls); very dense plants in northwest and northeast arms 

Crystal Lake, Palmer
MA36043
16
U
No obvious problems observed

Cunningham Pond**, Hubbardston
MA36044
27
E
Except for channels almost entire pond filled with emergents; floating leafed plants

Cusky Pond, New Braintree
MA36045
33
E
Marginal community of emergent plants, but nearly entire water surface covered with floating leaf plants

Dean Pond, Oakham
MA36050
64
E
Brown color of water is definitely symptomatic of excessive growth of phytoplankton; low transparency; north end of pond covered with floating leaf plants  

Dean Pond, Monson/Brimfield
MA36049
12
U
Some fairly dense scattered beds of Myriophyllum sp. (M. sp.)

Demond Pond**, Rutland
MA36051
120
M
Aquatic plants sparse throughout 

**   indicates Class A Public Water Supply waterbody or tributary thereto (all others are Class B)

WBID – Waterbody Identification code , Trophic State:   D = Dystrophic, E = Eutrophic, H = Hypereutrophic, M = Mesotrophic, O = Oligotrophic,  U = Undetermined. 

Non-native Plants – Cc = Cabomba caroliniana,  Ls = Lythrum salicaria, Mh = Myriophyllum heterophyllum, 

Ms = Myriophyllum spicatum, Pa = Phragmites australis

Note:   M. sp. – Possible Myriophyllum heterophyllum, requires further confirmation when flowering heads are evident.
TABLE B9. (Cont.) 1998 DEP DWM Chicopee River Basin Survey. Chicopee watershed lake status in summer 1998.
LAKE
WBID
SIZE

(Acres)
TROPHIC

STATE
OBSERVATIONS,

 Objectionable Conditions

Dimmock Pond, Springfield
MA36053
9.5
E
North and east shores with floating leaf emergent beds; otherwise floating leaf patchy around shore.  M. sp.

Doane Pond**, North Brookfield
MA36054
28
H
Grey/brown organic turbidity; floating leaf plants predominant over 60% of pond

Edson Pond**, Rutland
MA36180
36
E
South basin totally covered with plants; north basin about 70% covered; low Secchi disk depth

Fivemile Pond, Springfield
MA36061
35.3
U
Non-native plants (Ls, Pa); 50 ducks and 20 geese on lake

Fivemile Pond South, Springfield
MA36182
4
E
Totally covered with very dense vegetation.  M. sp.

Forest Lake, Palmer
MA36063
45
U
Non-native plants (Ls, Ms); 25% of lake surface with very dense plant cover

Gaston Pond**, Barre
MA36065
15
U
South end of pond covered with very dense plants.  M. sp.

Hardwick Pond, Hardwick
MA36066
66
U
Non-native plants (Cc, Mh); dark dissolved organics; low transparency

Harris Pond, Ludlow
MA36067
12
E
Algal mats, duckweed, some moderately dense patches along sides of lower end of lake; very dense through west of upper end.

Haviland Pond, Ludlow
MA36069
25
U
Non-native plants (Pa); goose droppings prevalent on beach

Horse Pond**, North Brookfield
MA36072
63
E
Scum-like remnants of a cyanobacteria bloom; aquatic plants are sparse

Knights Pond**, Belchertown
MA36077
36
U
Patches of floating leaf plants in the north, northwest, and southeast parts of the lake; emergents occasional around shore

Lake Lashaway, North/East Brookfield
MA36079
270
E
Non-native plants (Cc); cyanobacteria bloom quite evident but not severe 

Lake Lorraine, Springfield
MA36084
28.5
U
Very few patches of floating-leaf plants

Lake Whittemore, Spencer
MA36165
52
E
Aquatic plants are scant in this lake; phytoplankton is abundant; cyanobacteria bloom; transparency low; aesthetically poor

Long Pond**, Rutland
MA36082
168
H
Non-native plants (Ls, Mh); middle basin almost entirely covered with plants; low transparency 

Long Pond, Springfield
MA36083
18
E
Non-native plants (Ls); most of pond with dense to very dense cover.  M. sp.

Lovewell Pond**, Hubbardston
MA36085
82
U
Frequent very dense patches of floating leaf plants throughout center part of pond; emergent and floating plants dense along southwest shore; some floating mats/islands in center

Mare Meadow Reservoir**, Westminister/Hubbardston
MA36090
240
U
No development around entire reservoir except road on west shore; no problems evident

Mare Meadow Reservoir, North **, Westminster
MA36178
38
U
No problems evident

Minechoag Pond, Ludlow
MA36093
21
E
Non-native plants (Ls); not much open water but would likely be > 1.2m Secchi disk depth; golf  course on west shore; very dense vegetation to island and along north shore

**   indicates Class A Public Water Supply waterbody or tributary thereto (all others are Class B)

WBID – Waterbody Identification code , Trophic State:   D = Dystrophic, E = Eutrophic, H = Hypereutrophic,

 M = Mesotrophic, O = Oligotrophic,  U = Undetermined. 

Non-native Plants – Cc = Cabomba caroliniana,  Ls = Lythrum salicaria, Mh = Myriophyllum heterophyllum, 

Ms = Myriophyllum spicatum, Pa = Phragmites australis

Note:   M. sp. – Possible Myriophyllum heterophyllum, requires further confirmation when flowering heads are evident.

TABLE B9. (Cont.) 1998 DEP DWM Chicopee River Basin Survey. Chicopee watershed lake status in summer 1998.
LAKE
WBID
SIZE

(Acres)
TROPHIC

STATE
OBSERVATIONS,

 Objectionable Conditions

Mona Lake, Springfield
MA36094
11
E
Non-native plants (Ls); filamentous algae; very dense vegetation over 60% of surface

Moose Hill Reservoir, Spencer/Leicester
MA36179
51
D
Non-native plants (Ls); moderate turbidity

Moosehorn Pond**, Hubbardston
MA36097
67
E
Non-native plants (Mh); bog along north and northwest shore

Moulton Pond**, Rutland
MA36098
65
E
Non-native plants (Pa); north end of pond and around perimeter covered with very dense vegetation; someone trying to stop beaver dam building (at culvert under road) by pulling logs off dam.  M. sp.

Muddy Pond**, Oakham/Rutland
MA36102
23
U
Severe erosion where outflow bypassed dam; water now retained by beaver dam, west, north, and northwest portions  with very dense submergent plants; dark stain in water; low Secchi disk transparency

Nine Mile Pond, Wilbraham
MA36107
30
U
Occasional very dense patches of floating leaf plants along shore; south basin along east shore with Decadon sp. and Nymphaea sp. Out to about 50–100 feet

Old Reservoir, Barre
MA36114
37
U
Water level down 6’ from original spillway height; few patches of floating leaf; north end appears to have bog encroachment; low transparency; dark stain in water

Palmer Reservoir**, Palmer
MA36115
8
U
Non-native plants (Ls)

Paradise Lake, Monson
MA36116
17
U
No observed problems

Pattaquattic Pond, Palmer
MA36117
18
U
Annual herbicide treatments, private camp; many cottages, heavy use; no observed problems

Peppers Mill Pond, Ware
MA36121
11
U
About ½ of pond at north end covered to the surface with thick stands of cattail and burreed; fringe areas with very dense pondweed

Perry Hill Pond, Hubbardston
MA36122
23
U
Small patches of floating leaf plants scattered throughout body.  M. sp.

Pottapaug Pond Basin**, (northeast basin Quabbin Reservoir) Petersham/Hardwick
MA36125
568
U
Scattered areas of dense water lilies and dense beds of milfoil and bladderwort; only observed southern end of pond.  M. sp.

Powder Mill Pond, Barre
MA36126
18
U
No obvious problems.  M. sp.

Quabbin Reservoir**, Hardwick/New Salem Shutesbury/Pelham/Ware /Petersham/Belchertown
MA36129
25000
O
Non-native plants (Pa), northern coves of reservoir with patchy areas of dense milfoil.  M. sp.

Queen Lake**, Phillipston
MA36132
134
U
No obvious problems

Red Bridge Impoundment, Ludlow/Wilbraham
MA36171
83
U
Non-native plants (Ls); some brown silt on rocks; no other problems observed

Shaw Pond**, Leicester
MA36138
64
M
Vegetation is scant around periphery of pond 

South Barre Reservoir, Barre
MA36141
21
U
Low transparency

Spectacle Pond, Wilbraham
MA36142
16
U
Non-native plants (Ls); band of floating leaf plants about 50 feet around entire pond. M. sp.

**   indicates Class A Public Water Supply waterbody or tributary thereto (all others are Class B)

WBID – Waterbody Identification code , Trophic State:   D = Dystrophic, E = Eutrophic, H = Hypereutrophic, 

M = Mesotrophic, O = Oligotrophic,  U = Undetermined. 

Non-native Plants - Cc = Cabomba caroliniana,  Ls = Lythrum salicaria, Mh = Myriophyllum heterophyllum, 

Ms = Myriophyllum spicatum, Pa = Phragmites australis

Note:   M. sp. – Possible Myriophyllum heterophyllum, requires further confirmation when flowering heads are evident.

TABLE B9. (Cont.) 1998 DEP DWM Chicopee River Basin Survey. Chicopee watershed lake status in summer 1998.
LAKE
WBID
SIZE

(Acres)
TROPHIC

STATE
OBSERVATIONS,

 Objectionable Conditions

Springfield Reservoir**, Ludlow
MA36145
393
U
Slight brown silt on rocks and cobbles;  no obvious problems

Stone Bridge Pond**, Templeton
MA36148
32
E
north end of upper pond filling in from side(s) with only a channel remaining; lower pond very dense (90%) with plants ; very dark stain; low transparency

Sugden Reservoir, Spencer
MA36150
83
U
Aquatic vegetation is extremely scant in this reservoir; low transparency; moderate stain 

Thayer Pond**, Rutland
MA36181
46
E
Very dense vegetation over entire pond

Thompson Lake, Palmer
MA36154
32
U
Non-native plants (Ls); no obvious problems

Thompsons Pond, Spencer
MA36155
117
U
Lycott Environmental Research treated pond with herbicides earlier in summer; low transparency; stain in water; many coves with dense plant growth

Town Barn Beaver Pond, Petersham
MA36156
6
E
Non-native plants (Pa); water areas entirely covered with floating and emergent plants; beaver lodge at northeast end

Waite Pond**, Hubbardston
MA36161
34
U
Patches of floating leaf plants occasional in south end; west shore filling in (bog)

Wickaboag Pond, 

West Brookfield
MA36166
320
E
North end of pond with very dense vegetation and poor habitat 

Williamsville Pond**, Hubbardston
MA36167
57
E
Majority of south end of lake viewed had very dense vegetation; north end not observed

**   indicates Class A Public Water Supply waterbody or tributary thereto (all others are Class B)

WBID – Waterbody Identification code , Trophic State:   D = Dystrophic, E = Eutrophic, H = Hypereutrophic, 

M = Mesotrophic, O = Oligotrophic,  U = Undetermined. 

Non-native Plants - Cc = Cabomba caroliniana,  Ls = Lythrum salicaria, Mh = Myriophyllum heterophyllum, 

Ms = Myriophyllum spicatum, Pa = Phragmites australis

Note:   M. sp. – Possible Myriophyllum heterophyllum, requires further confirmation when flowering heads are evident.  
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John Fiorentino, DEP/ Division of Watershed Management, Worcester, MA

Date:

1 November 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 (MADEP/DWM) 1998 Chicopee River watershed assessments, aquatic benthic macroinvertebrate biomonitoring was conducted to evaluate the biological health of various portions of the watershed. A total of six biomonitoring stations were sampled to bracket the effects of the following perceived stressors to the aquatic communities of the Chicopee River watershed: the Ware Wastewater Treatment Plant (WWTP) and miscellaneous nonpoint pollution sources (e.g. storm water) associated with the Town of Ware on the Ware River; the Warren WWTP on the Quaboag River; and the North Brookfield WWTP on Forget-me-not Brook. A site-specific sampling approach was implemented, in which the aquatic community and habitat downstream from the stressor (downstream study site) were compared to an upstream reference station (control site) representative of “least disturbed” biological conditions in the waterbody. While the alternative to this site-specific approach is to compare the study site to a regional reference station (i.e., “best attainable” condition), the site-specific approach is more appropriate for an assessment of a known or suspected stressor, provided that the stations being compared share basically similar instream and riparian habitat characteristics (Plafkin et al. 1989). 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 stations being compared, providing a more direct comparison of water quality conditions (Plafkin et al. 1989). Sampling highly similar habitats will also reduce metric variability, attributable to factors such as current speed and substrate type. 

To provide additional information necessary for making basin-wide aquatic life use designations required by Section 305b of the Clean Water Act, all Ware River and Quaboag River stations were compared to a regional reference station in the Swift River as well. Use of a regional reference station is particularly useful in assessing nonpoint source (NPS) pollution impacts (e.g. physical habitat degradation) at upstream control sites as well as downstream sites suspected as chemically-impacted from known point source stressors (Hughes 1989). Stations in Forget-me-not Brook (first-order stream) were not compared to the Swift River (third-order) station due to considerable differences in stream morphology, flow regimes, and drainage area.  Sampling locations, along with station identification numbers and dates, are noted in Table C1.  Sampling locations are shown in Figure C1.

Table C1. List of macroinvertebrate biomonitoring station locations sampled during the 1998 Chicopee River watershed survey, including station identification number, station description, and sampling date.

STATION
SITE DESCIPTION
SAMPLING DATE

36-SWIFT
Swift River, downstream from Route 9 (at USGS gage), Belchertown/Ware, MA
21 Sept. 1998

36-WAREUP
Ware River, downstream from Route 32 (upstream from Ware and Ware WWTP), Hardwick, MA
17 Sept. 1998

36-WAREDN
Ware River, downstream from Route 32 (downstream from Ware and Ware WWTP), Ware, MA
17 Sept. 1998

36-QUABUP
Quaboag River, downstream from Gilbert Rd. (upstream from Warren WWTP), Warren, MA
17 Sept. 1998

36-QUABDOWN
Quaboag River, upstream from Interstate 90 (downstream from Warren WWTP), Palmer-Brimfield, MA
17 Sept. 1998

36-FNBUP
Forget-me-not Brook, upstream from E. Brookfield Rd. (upstream from N. Brookfield WWTP), N. Brookfield, MA
16 Sept. 1998

36-FNBDN
Forget-me-not Brook, downstream from E. Brookfield Rd. (downstream from N. Brookfield WWTP), N. Brookfield, MA
16 Sept. 1998


Figure C1.  Location of DWM biomonitoring stations for the 1998 Chicopee River watershed survey.

The main objectives of biomonitoring in the Chicopee 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 permits, storm water management, and control of other nonpoint source (NPS) pollution. 

Specific tasks were:

1. Conduct benthic macroinvertebrate sampling at locations throughout the Chicopee 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.

METHODS

Macroinvertebrate sampling and processing procedures are described in detail in the DWM 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. 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 family as allowed by available keys, specimen condition, and specimen maturity.  Taxonomic data were analyzed using a modification of Rapid Bioassessment Protocol II (RBP II) 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 minimally-impaired reference station (i.e., “best attainable” situation) yields an impairment score for each site. RBP II analysis separates sites into three categories: non-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 Chicopee 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; however, specimens collected in the Chicopee River watershed were identified to family.

2. EPT Index—a count of the number of taxa (families for RBP II) from the orders Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies). As a group these are considered three of the most 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), this 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 (“midges”) relative to the more sensitive insect groups may indicate environmental stress.

5. Percent Contribution Dominant Taxon—is the percent contribution of the numerically dominant taxon (family) to the total numbers of organisms. A community dominated by few taxa indicates environmental stress. Conversely, more balance among taxa 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 (Table A1). Included in the taxa list are total organism counts, and the functional feeding group (FFG) and tolerance value (TV) of each taxon. 

Summary tables of the RBP II data analyses, including biological metric calculations, metric scores, and impairment scores, are included in the Appendix as well. Table A2 is the summary table for Ware River and Quaboag River stations when compared to the regional reference station in the Swift River (36-SWIFT). Table A3 summarizes the assessment of the Ware River, Quaboag River, and Forget-me-not Brook study sites (36-WAREDN, 36-QUABDOWN, and 36-FNBDN) based on comparisons to an upstream control station. Stations on Forget-me-not Brook were not compared to the regional reference station due to considerable differences in stream morphology, flow regimes, and drainage area. 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 A4. 

The benthic macroinvertebrate data for this watershed generally indicate healthy aquatic communities and good habitat in the Ware River, Quaboag River, and Swift River, but likely problems in Forget-me-not Brook.

Swift River

The Swift River drains the Quabbin Reservoir and its 150.6 square miles of drainage area. Prior to the creation of the Quabbin Reservoir, the Swift River was formed by the confluence of its West, Middle, and East Branches. Today it carries the overflow from the reservoir south for 10 miles to the Ware River in Belchertown. The three branches of the Swift River are some of the many streams that feed Quabbin Reservoir, the largest inland body of water in Massachusetts. The Quabbin Reservoir is part of the Metropolitan District Commission (MDC) and Massachusetts Water Resources Authority (MWRA) water supply system, which together with the Wachusett Reservoir, provides drinking water for 2.5 million people in 46 eastern Massachusetts communities.
36-SWIFT—Swift River, mile point 9.0, downstream from Route 9 (at USGS gage), Belchertown/Ware, MA.

Habitat

DWM’s Swift River macroinvertebrate biomonitoring station was located approximately 865 m downstream (southeast) from Route 9 on the Belchertown/Ware border, and about 2 km downstream from the Quabbin Reservoir and its major retaining structure, Windsor Dam. The 100 m sampling reach began just upstream from a United States Geological Survey (USGS) gage established on the Ware side of the river, in a sparsely settled portion of the watershed located in the Swift River Wildlife Management Area. Fast water areas (i.e., “riffles”) of varying depths dominated the reach, and coupled with an abundance of rocky substrates, provided excellent epifaunal habitat for macroinvertebrates and good cover for fish. Both stream banks were well-vegetated and stable, with a fairly wide and undisturbed riparian zone along the left (east) bank. The riparian zone along the right bank, however, was somewhat reduced due to the close proximity of three houses. Despite the narrow buffer between back yards and river, NPS inputs were not evident. Riparian vegetation was dominated by red oak (Quercus rubra) and white pine (Pinus strobus), and interspersed with red maple (Acer rubrum)—typical species of the Quabbin watershed (Spencer and Lyons 1986). A shrub layer dominated by riverbank grape (Vitis riparia) occupied both banks. 36-SWIFT received a composite habitat score of 161/200—the highest received by a biomonitoring station in the Chicopee River watershed (Table A4). 36-SWIFT was the designated regional reference station for the Chicopee River watershed survey by virtue of its high habitat evaluation, historically high water quality, 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 healthy aquatic community.  Ten different taxa were recorded and most of the metric values were strongly indicative of clean water and “best attainable” conditions (Table A2). In particular, those attributes that measure components of community structure (i.e., taxa richness, biotic index, EPT index)—which display the lowest inherent variability among the RBP metrics used (Resh 1988)—scored well (although an EPT index of 6 was lower than expected), further corroborating the designation as a reference station. A biotic index of 3.85 was quite low relative to the other biomonitoring stations in the survey, indicating the dominance of the Swift River benthos assemblage by highly pollution-sensitive taxa. Only the percent dominant taxon metric performed poorly—the result of an assemblage somewhat hyperdominated by the filter-feeding caddisfly Hydropsychidae. This most likely relates to the influence of the Quabbin Reservoir upstream and not the direct impact of pollutants. Typically, in lentic systems such as the impoundment 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 (non-biological) of this DOM and/or other biological processes which lead to the formation of FPOM, the primary nutrition resource utilized by filter-feeders such as Hydropsychidae, 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.

Ware  River

The mainstem of the Ware River is formed in the Town of Barre at the confluence of the East Branch and West Branch of the Ware River. From this confluence the river flows 34 miles in a southwesterly direction, dropping 480 feet in elevation and draining 435 square miles. Less than one mile above the Three Rivers section of Palmer, the Ware River merges with the Swift River. A short distance downstream, these two rivers then combine with the Quaboag River to form the Chicopee River.

36-WAREUP—Ware River, mile point 16.6, downstream from Route 32, Hardwick, MA.

36-WAREUP was designated the upstream control station for comparisons with 36-WAREDN, located farther downstream, in an attempt to bracket the effects of multiple stressors in the Town of Ware. More specifically, the Ware WWTP (NPDES # MA0100889)—an advanced treatment facility which also treats the wastewater effluent from a coil coating company (Profiles) and a paper company (Kenzaki Paper)—and runoff associated with the urban nature of Ware (e.g. storm water) are the major perceived threats to this portion of the watershed. Nutrient loading has historically contributed to water quality degradation downstream from the Ware WWTP (MADEP 1989; MADEP 1992). In addition, toxicity testing conducted by MADEP (1989) as part of the 1989 Ware and Quabbin River survey found the Ware WWTP effluent to be moderately toxic to Daphnia pulex. To evaluate the validity of 36-WAREUP as an upstream reference station and to better assess this portion of the Ware River  (i.e., the segment upstream from Ware and the Ware WWTP), biological status at 36-WAREUP was compared to the regional reference station in the Swift River as well. 

Habitat

The 36-WAREUP biomonitoring station began approximately 65 m downstream (west) from Route 32 in the Gilbertville section of Hardwick and extended 100 m upstream; thus, sampling was conducted both upstream and downstream from the road crossing in the most well developed riffle areas. Flat, slow water dominated this portion of the river; however, the riffle areas at 36-WAREUP were not so limited as to preclude the 10-kick sample collection required by the sampling protocol. While moss-covered rocky substrates were abundant throughout the sample reach, the shallow nature of the river resulted in less than optimal habitat for fish and macroinvertebrates. Although not severe, some sediment deposition and associated substrate embeddedness was observed, most likely originating from the road crossing and nearby storm drain and/or a dirt parking lot adjacent to the sampling reach. Other NPS inputs in the form of trash appear to enter the river from the road crossing as well. Houses along the left (east) bank and an abandoned mill near the right bank (west) encroached upon a riparian zone comprised of red maple (Acer rubrum) and white ash (Fraxinus americanus), a shrub layer of dogwood (Cornus sp.) and elderberry (Sambucus canadensis), and some herbaceous growth consisting mainly of Joe-pie-weed (Eupatorium maculatum). Both river banks were considered stable and fairly well-vegetated. 36-WAREUP received a total habitat assessment score of 139/200 (Table A4). 

 Benthos

The 36-WAREUP macroinvertebrate assemblage received a total metric score of 36, which was 92% comparable to the regional reference station in the Swift River (Table A2). Several of the biological metrics calculated for 36-WAREUP scored better than those of the reference condition, including the taxa richness and EPT richness metrics—generally considered the most robust metrics used in the RBP data analysis. Along with good values for the richness metrics, low biotic index and percent dominant taxon values indicated a well-balanced assemblage dominated by pollution-intolerant taxa. The high comparability of the 36-WAREUP benthos community to reference conditions at 36-SWIFT corroborate its designation as a control site for downstream studies on the Ware River. NPS inputs associated with road runoff appear to only minimally impact the aquatic community and habitat at 36-WAREUP; however, efforts should be made to eliminate instream trash deposits in this portion of the river and deter the dumping of trash from the Route 32 road crossing in the future. Based on the high comparability to the “best attainable” conditions at 36-SWIFT, the aquatic community at 36-WAREUP was considered “non-impaired.”

36-WAREDN—Ware River, mile point 8.3, downstream from Route 32, Ware, MA.

Habitat

The 36-WAREDN sampling reach began approximately 120 m downstream (west) from Route 32 in the Gibbs Crossing section of Ware—about 2 miles downstream from the Ware WWTP and about 2.5 miles from downtown Ware. As with the upstream Ware River station, rocky substrates dominated the sampling reach at 36-WAREDN; however, a greater variety of flow regimes (i.e., deep and shallow riffles) provided even better epifaunal habitat for invertebrates here than at the upstream control site. A mix of rubble, snags, and other woody debris provided fish with optimal cover as well. Like the 36-WAREUP station, the presence of Route 32 just upstream from the sampling reach was a potential source of NPS pollution. Indeed, sediment deposition—probably the result of road runoff—was observed throughout the reach. An adequate riparian zone along the right bank appeared to buffer the reach from NPS inputs from an adjacent house, while a heavily wooded riparian zone dominated by red maple (Acer rubrum), oak (Quercus sp.), and alder (Alnus sp.) extended undisturbed from the left bank. Instream vegetation was dominated by aquatic mosses, although submerged macrophytes (Myriophyllum sp., Potamogeton sp.) were observed as well. Both banks were fairly well-vegetated and stable, save for a few small areas of erosion. 36-WAREDN received a total habitat score of 154/200, which was actually slightly higher than the score received by the control station 36-WAREUP (Table A4). The high comparability of habitat at the study site and reference site allowed for a direct comparison of biological condition.

Benthos

The benthic community at 36-WAREDN was found to be 93% comparable to the upstream reference condition at 36-WAREUP, receiving a total metric score of 39/42 and a “non-impaired” bioassessment relative to the “best attainable” conditions for this waterbody (Table A3). Metric values for taxa richness and EPT index were similar to those of 36-WAREUP, while values for EPT/Chironomidae and Scrapers/Filterers metrics were actually higher. In addition, a biotic index of 3.72—the lowest received by a biomonitoring station in the 1998 survey—indicates a macroinvertebrate assemblage highly intolerant of the organic pollution one would associate with an improperly treated point source or storm drain discharge. Based on upstream comparisons then, it appears that the combined effects of the Ware WWTP and other anthropogenic perturbations associated with the Town of Ware do not noticeably impact water quality or biological integrity in this portion of the Ware River.

Virtually all biological metrics calculated for 36-WAREDN performed better than those for the regional reference station in the Swift River, indicating even better community balance and richness of pollution-sensitive forms. When using 36-SWIFT as the reference, 36-WAREDN received a total metric score of 39, representing 100% comparability to the “best attainable” conditions in the Chicopee River watershed (Table A2). Once again, this resulted in a bioassessment of “non-impaired” for 36-WAREDN. Thus, it appears that NPS or other unknown forms of pollution have virtually no perceptible effect on the resident biota in this portion of the Ware River. 

Quaboag  River

The outlet of Quaboag Pond officially marks the beginning of the Quaboag River. From the outlet of Quaboag Pond, the Quaboag River flows in a generally southwesterly direction for 26 miles and drops 300 feet in elevation. Its total drainage area (including the East Brookfield and Seven Mile rivers) is 210 square miles. The confluence of the Quaboag River and the Ware River at Three Rivers, a section of the Town of Palmer, forms the Chicopee River.

36-QUABUP—Quaboag River, mile point 13.3, downstream from Gilbert Road, Warren, MA.

36-QUABUP was designated the upstream control station for comparison with 36-QUABDOWN, located further downstream, in an attempt to bracket the effects of the Warren WWTP (NPDES # MA0101567) on the downstream biota. The wastewater treatment facility is a secondary treatment facility engaged in the collection and treatment of municipal wastewater for the Town of Warren. The plant has historically contributed to elevated levels of fecal coliform bacteria in this portion of the river (MADEP 1992). To evaluate the validity of 36-QUABUP as an upstream reference station and to better assess this portion of the Ware River (i.e., the segment upstream from the Warren WWTP), biological integrity at 36-QUABUP was compared to the regional reference station in the Swift River as well.

Habitat

The 36-QUABUP sampling reach began approximately 245 m downstream (west) from Gilbert Road, near the West Warren section of Warren. Riffle areas were somewhat short and shallow throughout the reach, providing macroinvertebrates with less than optimal epifaunal habitat. An abundance of instream mosses probably offered additional benthos microhabitat, however. Fish cover here was sub-optimal as well, yet adequate for maintenance of populations. Stream banks were fairly stable and well-vegetated, although the right bank was dominated by non-native vegetation—most notably purple loosestrife (Lythrum salicaria). Riparian vegetative zone width was the most degraded habitat parameter, with railroad tracks only minimally buffered from the left bank, and the WWTP property dominating the right bank’s riparian zone. Those trees present were mostly oaks (Quercus spp.), red maple (Acer rubrum), birch (Betula sp.), and willow (Salix sp.). A herbaceous layer of royal ferns (Osmunda regalis) and loosestrife occupied the stream margins along both banks. While NPS pollution was not evident in the sampling reach, a large (55 gal) container of unknown substance was observed approximately 150 m upstream from the station. 36-QUABUP received a total habitat assessment score of 134/200—the lowest habitat evaluation of a biomonitoring station in the 1998 survey (Table A4). 

Benthos

The 36-QUABUP macroinvertebrate assemblage received a total metric score of 36, which was 92% comparable to the regional reference station in the Swift River (Table A2). In spite of the somewhat low habitat evaluation, the benthos data indicate a healthy aquatic community. Taxa richness and EPT richness were higher here than at the “best attainable” conditions of 36-SWIFT. In addition, a 25% value for the percent dominant taxon metric infers this was the most evenly distributed macroinvertebrate assemblage of all the Ware, Quaboag, and Swift River stations.  The high comparability to the Swift River station indicated that this site was “non-impaired,” and justifies its use as an upstream control for the downstream station 36-QUABDOWN.

36-QUABDOWN—Quaboag River, mile point 10.2, upstream from Interstate 90 (upstream from USGS gage), Palmer/Brimfield, MA.

Habitat

The 36-QUABDOWN sampling reach began approximately 530 m upstream (north) from Interstate 90 and just upstream from the USGS gage at Palmer/Brimfield. The Warren WWTP is approximately 2 miles upstream. Much like the upstream reference station in Warren, the 36-QUABDOWN biomonitoring reach contained an abundance of rocky substrates in mostly shallow riffles. The lack of fast deep-water flow regimes resulted in less than optimal epifaunal habitat for macroinvertebrates. The presence of large boulders in deep pools did provide fish with additional cover not observed at the upstream site. Both banks were fairly well-vegetated, yet occasional areas of “sloughing” compromised bank stability somewhat. Despite the reduction of the riparian zone due to adjacent railroad tracks near the left bank and foot traffic along the right bank, NPS pollution was not evident. Like the upstream reference station, riparian vegetation was dominated by red maple (Acer rubrum), oaks (Quercus spp.), birch (Betula sp.), and a fern (Osmunda regalis) understory. Also present was a fairly well developed shrub layer of alder (Alnus sp.) and red-osier dogwood (Cornus stolonifera). 36-QUABDOWN received a total habitat score of 144/200—slightly higher than the assessment of the upstream reference station (Table A4).

Benthos

36-QUABDOWN contained the most diverse assemblage of macroinvertebrates sampled during the 1998 biomonitoring survey, including the richest assemblage of pollution-sensitive EPT taxa. Values for taxa richness, biotic index, EPT index, and EPT/Chironomidae metrics all performed better than upstream reference conditions at 36-QUABUP (Table A3). The resulting total metric score of 33 was 79% comparable to the “best attainable” biological conditions for the Quaboag River (Table A3) and indicated “non-impairment” of the aquatic community. Trophic structure appears to have shifted from the periphyton-based guild (i.e., dominated by scrapers) observed at 36-QUABUP, to one dominated by filter-feeders at 36-QUABDOWN (Table A1). While it is possible that the increase in the suspended FPOM (fine particulate organic material) food resource utilized by these filterers may be attributed to the Warren WWTP discharge, impairment of water quality downstream from the treatment facility appears minimal at most.

Biological metrics calculated for the 36-QUABDOWN station performed even better when compared to the regional reference condition at 36-SWIFT. A total metric score of 33 was 85% comparable to the Swift River assemblage, again resulting in a “non-impaired” bioassessment for the 36-QUABDOWN aquatic community (Table A2). Virtually all metrics outperformed the reference station, including taxa richness and EPT index—corroborating that biological integrity and water quality in this portion of the Quaboag River appear good. 

Forget-me-not Brook

Originating in North Brookfield, Forget-me-not Brook flows in a southerly direction for approximately 4 miles, joining the Quaboag River in Brookfield after merging with Dunn Brook near West Main Street in North Brookfield. The mouth of Dunn Brook is less than one mile below Quaboag Pond. Along its course, the elevation of Forget-me-not Brook/Dunn Brook drops slightly over 100 feet as the stream meanders through mostly undeveloped open space. 

36-FNBUP—Forget-me-not Brook, mile point 3.6, upstream from East Brookfield Road, North Brookfield, MA. 

36-FNBUP was designated the upstream control station for comparisons with 36-FNBDN, located a short distance downstream, in an attempt to bracket the effects of the North Brookfield WWTP (NPDES # MA0101061) on the downstream aquatic community. The wastewater treatment facility is a secondary treatment facility engaged in the collection and treatment of municipal wastewater for the Town of North Brookfield. Below the treatment plant, the stream’s size severely limits its assimilative capacity and has historically resulted in numerous violations of Class “B" criteria (MADEP 1978; MADEP 1991; MADEP 1992; Warren Kimball, MADEP, personal communication). An added concern during the 1998 biomonitoring survey was that discharge-related water quality degradation and its affect on downstream biota would be exacerbated by the lower-than-average flow conditions witnessed during the sampling period.

Habitat

The 36-FNBUP sampling reach began approximately 10 m upstream (northeast) from E. Brookfield Road in N. Brookfield and about 200 m upstream from the North Brookfield Wastewater Treatment Plant. A small first-order stream, this portion of Forget-me-not Brook meandered through an undeveloped and forested area offering a mostly shaded canopy throughout the sampling reach. An abundance of cobble substrates offered good epifaunal habitat for macroinvertebrates; however, shallow instream conditions (water filled less than 50% of the available channel) resulted in less than optimal fish cover. Moderate sediment deposition in pool areas led to a further reduction in fish habitat. Both stream banks were well-vegetated and stable, and an undisturbed riparian zone offered good protection from potential overland NPS inputs. Hardwoods, especially red maple (Acer rubrum), alder (Alnus sp.), and ash (Fraxinus sp.) dominated the riparian zone. Herbaceous vegetation, most notably forget-me-not (Myosotis scorioides), goldenrod (Solidago sp.), ferns, and grasses were observed in the understory and along the stream banks. 36-FNBUP received a total habitat assessment score of 149/200 (Table A4).

Benthos
The 36-FNBUP macroinvertebrate assemblage displayed optimum community structure (composition and dominance), with a richness of 15, and EPT index of 8, and a dominant taxon percentage of only 21% (Table A3). Trophic structure also appeared balanced, with filter-feeders, gatherers, and scrapers well-represented. The benthos received a total metric score of 42—the highest score possible—and represented the highest biological potential in the Forget-me-not Brook/Dunn Brook sub-basin. 

36-FNBDN—Forget-me-not Brook, mile point 3.3, downstream from East Brookfield Road, North Brookfield, MA. 

Habitat

As with the upstream station, the 36-FNBDN sampling reach contained an abundance of cobble substrates in well developed, albeit shallow, riffle areas. While slight increases in baseflow resulted from discharge contributions from the treatment plant and improved macroinvertebrate and fish habitat slightly, the channel remained only about half full. Instream deposition and associated substrate embeddedness were fairly substantial, with the upstream road crossing a possible source of runoff. Again the riparian zone was undisturbed and heavily wooded, with birch (Betula sp.), poplar (Populus sp.), and alder (Alnus sp.) the dominant trees. Grasses, ferns, forget-me-not (Myosotis scorioides), goldenrod (Solidago sp.), blackberry (Rubus sp.), and asters (Aster sp.) comprised the herbaceous layer along the stream margins. Both banks were stable and well-vegetated. 36-FNBDN received a total habitat assessment score of 151/200 (Table A4).

Most habitat parameters at 36-FNBDN scored similarly to reference conditions at 36-FNBUP. The high comparability to upstream reference conditions in terms of habitat type and quality, coupled with similar stream flow conditions, allowed for a direct comparison of biological condition between upstream and downstream stations. 

Benthos

Results of the RBPII assessment indicated “moderate impairment” to the benthic community relative to upstream reference conditions. A total metric score of 18 out of a possible 42 was only 43% comparable to metric scores at 36-FNBUP (Table A3). That habitat quality is similar at both Forget-me-not Brook sites implies that detected impacts at the 36-FNBDN study site can be attributed to water quality factors. Significant reductions in richness, particularly the pollution-sensitive EPTs, are indicative of water quality degradation and potentially low levels of dissolved oxygen. The hyperdominance of filter-feeders—specifically Hydropsychidae, which comprised 76% of the benthos sample—in the macroinvertebrate assemblage found here appears to reflect the effects of considerable organic enrichment, and is indicative of an unbalanced community responding to an overabundance of a food resource (in this case, suspended FPOM). Shifts in trophic structure at 36-FNBDN are also evident in the low scraper/filterer metric score, as well as the abundance of filamentous algae observed throughout the reach. 

The 36-FNBDN aquatic community appears to be structured in response to—and notably stressed from—water quality conditions related to the N. Brookfield WWTP. The hyperdominance of one filter-feeding taxon in a habitat that should support a diverse benthic community, species reduction due to loss of intolerant forms, and substantial instream algal cover suggest the effects of nutrient loading and organic enrichment often associated with an inadequately treated wastewater discharge.

RECOMMENDATIONS

36-WAREUP—Efforts should be made to reduce sediment inputs from the Route 32 bridge that appear to be causing instream deposition and substrate embeddedness. Other NPS inputs in the form of trash appear to enter the river from the road crossing as well. Implementing structural or non-structural Best Management Practices (BMPs) and a river cleanup would address both issues respectively. 

36-WAREDN—Again, the Route 32 crossing appears to be the source of sediment inputs to the sampling reach just downstream. BMPs may alleviate the effects of runoff.

36-QUABUP—While NPS pollution was not evident in the sampling reach, a rather dubious 55 gal container was observed in the stream approximately 150 m upstream from the top of the reach. The contents of the container are unknown, but it should be removed as soon as possible.

36-FNBUP and 36-FNBDN—Biological integrity has been reduced downstream from the N. Brookfield WWTP, with resident biota structured in response to organic enrichment, nutrient loading, and possibly low levels of dissolved oxygen. DEP may wish to consider reinstating an instream dissolved oxygen monitoring program at the N. Brookfield WWTP, with results of monthly DO monitoring to be submitted along with the plant’s Discharge Monitoring Report Forms (DMRs). Previously required by the facility in their 1995 NPDES permit, DEP authorized the plant to discontinue dissolved oxygen monitoring in June of 1997 based on results of the year long monitoring program. At the very least, DEP should conduct a site visit of the treatment facility, review its existing NPDES permit limits, note recent compliance or violations, and make permit modifications where necessary. Biomonitoring should be conducted at 36-FNBUP and 36-FNBDN during the next monitoring year (i.e., “year 2”) in the 5-year basin cycle for the Chicopee River watershed.

Instream sediment deposition compromises epifaunal habitat for macroinvertebrates and fish spawning habitat at both upstream and downstream stations. Road runoff, especially from any of the several E. Brookfield Road river crossings, should be investigated as a possible source. 
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APPENDIX

Macroinvertebrate taxa list, RBPII data analysis, and Habitat evaluation

Table A1. Family-level taxa list and counts, functional feeding group (FFG), and tolerance values (TV) for macroinvertebrates collected from 7 stream sites in the Chicopee River watershed between 16 and 21 September 1998. Sampling stations were in: Swift River (36-SWIFT), Ware River (36-WAREUP; 36-WAREDN), Quaboag River (36-QUABUP; 36-QUABDOWN), and Forget-me-not Brook (36-FNBUP; 36-FNBDN).

TAXON 
FFG1
TV2
36-

SWIFT
36-

WAREUP
36-

WAREDN
36-

QUABUP
36-

QUAB

DOWN
36-

FNBUP
36-

FNBDN

Hydrobiidae
SC
8


1





Ancylidae 
SC
7



1
2



Pisidiidae 
FC
6
8

1

3



Naididae
GC
9





2


Lumbriculidae
GC
7
4





1

Baetidae
GC
4
8
23
25
27
30
5
7

Oligoneuriidae
GC
4

3
2
3
2



Heptageniidae
SC
4
9
6
18
4
3
6


Ephemerellidae
GC
1
14
4
1
11
6
1
1

Calopterygidae
PR
5





1


Coenagrionidae
PR
9



1




Perlidae
PR
1

1






Perlodidae
PR
2
2



1
7


Corydalidae 
PR
5

1






Philopotamidae
FC
3

29
11
1
1
18


Hydropsychidae
FC
4
41
14
13
14
24
20
81

Rhyacophilidae
PR
0
2
1
4


4


Glossosomatidae
SC
0



3
5
4
2

Brachycentridae
FC
1




1



Lepidostomatidae
SH
1


1
1




Leptoceridae
PR
4




1



Pyralidae
SH
5




1



Psephenidae
SC
4




1
7


Elmidae 
SC
4

7
14
21
4
5
1

Tipulidae
SH
5





1


Simuliidae
FC
6
1
1
1
10
2
1
2

Chironomidae
GC
6
5
17

8
9
22
11

Empididae
PR
6



2
1



TOTAL


94
107
92
107
97
104
106

1 Functional feeding group (FFG) 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 that are very tolerant.

Table A2. Summary of RBP II data analysis for macroinvertebrate communities sampled at stations in the Chicopee River watershed between 16 and 21 September 1998. 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 (36-SWIFT). The percent comparability to the reference station yields a final impairment score for each study site.

STATION #
36-

SWIFT
36-

WAREUP
36-

WAREDN
36-

QUABUP
36-QUABDOWN

STREAM
Swift River
Ware River

(upst of Ware and Ware WWTP)
Ware River

(dnst of Ware and Ware WWTP)
Quaboag River

(upst of Warren WWTP)
Quaboag River

(dnst of Warren WWTP)

Habitat Score
161
139
154
134
144

Taxa Richness
10
6
12
6
12
6
14
6
18
6

Biotic Index
3.85
6
3.90
6
3.72
6
3.99
6
3.93
6

Ept Index
6
6
8
6
8
6
8
6
10
6

Ept/Chironomidae
15.20
6
4.76
3
undefined
6
8.00
3
8.22
3

Scrapers/Filterers
0.18
6
0.30
6
1.32
6
1.16
6
0.48
6

% Dominant Taxon
44%
3
27%
6
27%
6
25%
6
31%
3

Community Similarity
100%
6
38%
3
37%
3
42%
3
53%
3

Total Metric Score
39
36
39
36
33

% Comparability To Reference Station

92%
100%
92%
85%

Biological Condition-Degree Impairment
REFERENCE
NON-IMPAIRED
NON-IMPAIRED
NON-IMPAIRED
NON-IMPAIRED

Table A3. Summary of RBP II data analysis for macroinvertebrate communities sampled at stations in the Chicopee River watershed between 16 and 21 September 1998. Seven biological metrics were calculated and scored (in italics) for taxa collected at each station. Scores were then totaled and compared to an upstream reference station (36-WAREUP; 36-QUABUP; 36-FNBUP). The percent comparability to the reference station yields a final impairment score for each study site.

STATION #
36-

WAREUP
36-

WAREDN
36-

QUABUP
36-QUABDOWN
36-

FNBUP
36-

FNBDN

STREAM
Ware River

(upst of Ware and Ware WWTP)
Ware River

(dnst of Ware and Ware WWTP)
Quaboag River

(upst of Warren WWTP)
Quaboag River

(dnst of Warren WWTP)
Forget-me-not Brook

(upst of N.Brookfied WWTP)
Forget-me-not Brook

(dnst of N.Brookfied WWTP)

Habitat Score
139
154
134
144
149
151

Taxa Richness
12
6
12
6
14
6
18
6
15
6
8
3

Biotic Index
3.90
6
3.72
6
3.99
6
3.93
6
3.91
6
4.17
6

Ept Index
8
6
8
6
8
6
10
6
8
6
4
0

Ept/Chironomidae
4.76
6
undefined
6
8.00
6
8.22
6
2.95
6
8.27
6

Scrapers/Filterers
0.30
6
1.32
6
1.16
6
0.48
3
0.56
6
0.04
0

% Dominant Taxon
27%
6
27%
6
25%
6
31%
3
21%
6
76%
0

Community Similarity
100%
6
64%
3
100%
6
69%
3
100%
6
39%
3

Total Metric Score
42
39
42
33
42
18

% Comparability To Reference Station

93%

79%

43%

Biological Condition-Degree Impairment
REFERENCE
NON-IMPAIRED
REFERENCE
NON-IMPAIRED
REFERENCE
MODERATELY IMPAIRED

Table A4. Habitat assessment summary for macroinvertebrate biomonitoring stations sampled during the 1998 Chicopee River watershed survey. For those primary parameters, scores ranging from 16-20 = optimal; 11-15 = sub-optimal; 6-10 = marginal; 0-5 = poor. For those secondary parameters, scores ranging from 9-10 = optimal; 6-8 = sub-optimal; 3-5 = marginal; 0-2 = poor. 

STATION
36-

SWIFT
36-

WAREUP
36-

WAREDN
36-

QUABUP
36-QUABDOWN
36-

FNBUP
36-

FNBDN

Primary Parameters (range is 0-20)

Instream Cover
15
12
16
11
14
12
15

Epifaunal Substrate
19
14
18
14
14
16
17

Embeddedness
10
15
17
17
19
16
10

Channel Alteration
18
13
14
13
16
20
20

Sediment Deposition
20
15
13
14
14
10
10

Velocity-Depth Combinations
17
13
16
12
13
10
13

Channel Flow Status
16
14
11
13
14
7
8

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

Bank Vegetative Protection
17
14
18
15
15
20
20

Bank Stability
16
18
15
18
14
18
18

Riparian Vegetative Zone Width
13
11
16
7
11
20
20

Total Score
161
139
154
134
144
149
151

APPENDIX D – SUMMARY OF NPDES and WMA PERMITTING INFORMATION, 

 CHICOPEE RIVER BASIN 

Table D1.  Chicopee River Basin Municipal Treatment Plants. [Note: All general NPDES permits (MAG######) have a flow limit of 1.0 MGD.  Volumes in the permitted flow (MGD) column for the general permittees were taken from their NPDES general permit applications.]

Permittee
NPDES #
Last Date of permit issuance
Permitted Flow (MGD)
Type of Treatment
Special Notes/Conditions for next permit

Barre WWTP
MA0103152
10/21/1997
0.3
secondary
Permit expired 30 September 2000, permit will be reissued in 2001;

Facility utilizes UV for disinfection

Charles L. McLaughlin State Fish Hatchery, Belchertown
MA0110043
2/29/1996 
Outfall 001:

6.4 average monthly 7.0 maximum daily
Aerated lagoons
Discharge to Swift River, permit had limits for total phosphorus (1.0 mg/L daily maximum), total ammonia (4.2 mg/L monthly average) and Formaldehyde (0.74 mg/L daily maximum).

Chicopee WWTP
MA0101508
9/29/1995
17 active CSOs that discharge into the Chicopee River
secondary
To be reissued in 2001, Combined sewer overflow (CSO) control

Hardwick WPCF-Gilbertville
MA0100102
9/11/1995
0.23
secondary
Chlorine for disinfection

Hardwick WPCF-Wheelwright
MA0102431
9/11/1995
0.043
secondary
Chlorine for disinfection

Ludlow Sewage Collection System
MA0101338
8/26/1985
Outfalls 003, 004, 007, 008, and 009

CSOs to Chicopee River being eliminated, permit will likely be eliminated

North Brookfield WWTP
MA0101061
9/11/1995
0.76
AWT; NH3N & TP
To be reissued in early 2001; possible that the facility will be regionalized (sewering of Lake Lashaway and part of Brookfield)

Palmer WWTP
MA0101168
9/29/2000
5.6 via outfall 027 and multiple CSOs
secondary; TP
The permit lists 21 active CSOs to the Quaboag, Ware, Swift and Chicopee rivers.  The town’s long term CSO control plan has been completed and approved. 

Spencer WWTP
MA0100919
1/12/1993
1.08
AWT; NH3N & TP (year-round)
Discharge will require highest degree of phosphorus removal; discharges to Quaboag Pond; to be reissued 2001

Ware WWTP
MA0100889
9/29/2000
1.0
AWT; NH3N & TP
Discharge to Ware River Dechlorination is required. 

Warren WWTP
MA0101567
9/29/2000
1.5
secondary
Discharge to Quaboag River, monitoring of Total Phosphorus

Springfield Water and Sewer Commission (Ludlow Reservoir), Ludlow
MAG640022
2/21/2001
--

Water treatment facility discharge to Higher Brook 

Table D2.  Chicopee River Basin Industrial Treatment Plants. [Note: All general NPDES permits (MAG######) have a flow limit of 1.0 MGD.  Volumes in the permitted flow (MGD) column for these facilities were taken from their NPDES general permit applications.]

Permittee
NPDES #
Last Date of permit issuance
Permitted Flow (MGD)
Type of Discharge
Special Notes/Conditions for next permit

Brookfield Wire Co. Inc., West Brookfield
MA0004715
6/27/1986
Outfall 001 - 0.003

Outfall 002 approx. 180 gal/day
NCCW,

treated wastewater from wire rinsing, cleaning and coating operations
Discharge to unnamed tributary to Willow Brook

Cascades Diamond, Inc., Thorndike
MAG250963
2/23/2001
Outfall 002:  average monthly flow of 0.13

Outfall 003: average monthly flow of 0.116
NCCW
Discharge to Ware River

Concrete Block Insulating Systems, West Brookfield
MAG250121
6/6/1995
Average monthly flow of 0.37 
NCCW
Discharge to wetland adjacent to Coys Brook near confluence with Quaboag River

Connecticut Valley Sanitary Waste Disposal, Inc. (Chicopee Sanitary Landfill), Chicopee
MA0033847
9/23/1994
Outfall 001: 0.29 

SW1 - SW5 storm water outfalls
Outfall 001:  uncontaminated groundwater to Fuller Brook
This permit required the development of a Storm water Pollution Prevention Plan (SWPPP)

Consolidated Edison Energy Massachusetts, Inc., Chicopee and Ludlow
MA0035777

MA0035815

MA0035823

MA0035831
9/30/1996

primarily turbine bearing seal leakage, thrust bearing leakage, floor drains, wheelpit drains.  Dwight Station also has thrust bearing oil cooler – NCCW 
Power plant facilities (Dwight Station, Indian Orchard Station, Red Bridge Station, and Putts Bridge Station in Chicopee and Ludlow) along Chicopee River. These permits required the development of a BMP for pollution prevention. It should also be noted that these hydropower stations are listed as exempt from FERC permits

Dan Wesson Arms, Inc., Palmer
MA0026891
3/21/1979
0.005 daily average of process wastewater

Facility gone, permit will be terminated

Doncasters Inc., Storm Forge Division, Springfield
MAG250947
12/1/2000
Average monthly flow 0.057
NCCW
Discharge is to Poor Brook, acute toxicity test will be required (May 2001)

Eastern Etching & Manufacturing Company, Chicopee
MA0000647
9/29/1995
0.0035 average monthly

0.007 maximum daily
-
Treated wire rinsing, cleaning and coating operations wastewater; facility was required to conduct acute whole effluent toxicity tests

The Hanson Group (formerly Glendale Plastics)
MA0032913
1989 application 
Not applicable 
Storm water
Issue either general or individual NPDES permit

Polymer Injection Molding (formerly Montec Plastics), Monson
MAG250376
12/1/2000
Maximum daily flow of 0.375
NCCW
Discharge is to Chicopee Brook, application identified two outfalls 

Quabbin Wire & Cable Co. Inc., Ware
MA0030571
8/14/1997
No limit
Contact cooling water, maximum daily temperature of 83(F
Discharge is to the Ware River

Table D2.  Continued.  Chicopee River Basin Industrial Treatment Plants. [Note: All general NPDES permits (MAG######) have a flow limit of 1.0 MGD.  Volumes in the permitted flow (MGD) column for these facilities were taken from their NPDES general permit applications.]

Permittee
NPDES #
Last Date of permit issuance
Permitted Flow (MGD)
Type of Discharge
Special Notes/Conditions for next permit

Solutia,Inc., Springfield (formerly Monsanto Company, Indian Orchard Plant)
MA0001147
11/3/1993
Outfall 017 - 6.0 Outfall 018  - 0.9 7 Outfalls (003, 004, 006, 007, 009, 014 and 015) - 0.5  

Outfalls: 004W, 006W, 009W, and 010: overflow from cooling towers and storm water - 0.16 
NCCW and storm water runoff, and overflow from cooling towers Maximum daily temperatures of 90(F, and free chlorine residual of 0.5 mg/L


Westover AFB, Chicopee 
MA0005444
12/09/76
No limits
Runway runoff and wash water
Discharges to Cooley Brook, terminate individual permit if they receive coverage under their general storm water permit

Wm. E. Wright Limited Partnership, West Warren
MA0001074
9/18/1984
0.008 
NCCW and storm water runoff
Discharge to Quaboag River

Table D3.  List of WMA registered and permitted average annual water withdrawals in the Chicopee River Basin (LeVangie, D. 2001.  Water Management Act Database.  Massachusetts Department of Environmental Protection, Division of Watershed Management, Database Manager.  Boston, MA.).
Permit
Registration
PWSID
System Name
Registered Volume (mgd)
20 Year Permitted Volume (mgd)
Source
G or S
Well/Source Name
Withdrawal location


10802401
1024000
Belchertown Water District
0.19

024-01G
G
Tubular Wells Tap
Belchertown


10802401
1024000
Belchertown Water District
0.19

024-05G
G
PS-1 (Daigle)
Belchertown

9P210830903
10806101
1309000
Ware Water Department
0.95
0.44
1309000-01G
G
Well #2
Ware

9P210830903
10806101
1309000
Ware Water Department
0.95
0.44
1309000-01G
G
Well #1
Ware

9P210830903
10806101
1309000
Ware Water Department
0.95
0.44
1309000-01G
G
Well #3
Ware

9P210830903
10806101
1309000
Ware Water Department
0.95
0.44
1309000-03G
G
Dismal Swamp Well
Ware

9P210830903
10806101
1309000
Ware Water Department
0.95
0.44
1309000-02G
G
Well #4
Ware


10819101
1191000
Monson Water & Sewer Department
0.92

191-02S
S
Conant Pond
Monson


10819101
1191000
Monson Water & Sewer Department
0.92

191-05G
G
Bunyan Road Well
Monson


10819101
1191000
Monson Water & Sewer Department
0.92

191-03G
G
Bethany Road Well
Monson


10819101
1191000
Monson Water & Sewer Department
0.92

191-04G
G
Palmer Road Well
Monson

9P210822701**
10822701
1227003
Three Rivers Fire District
0.4
0
1227003-03G
G
Well #3
Three Rivers

9P210822701**
10822701
1227003
Three Rivers Fire District
0.4
0
1227003-01G
G
Well #1
Three Rivers


10828101
1161000
Springfield Water&Sewer Commission
1.82

161-01S
S
Ludlow Reservoir
Ludlow


10822702
1227000
Palmer Water Department
0.65

227-01S
S
Upper Graves Brook Res.
Palmer


10822702
1227000
Palmer Water Department
0.65

227-02G
G
Gravel Pack Well #2
Palmer


10822702
1227000
Palmer Water Department
0.65

227-02S
S
Lower Graves Brook Res.
Palmer


10822704
1227002
Bondsville Water District
0.36

1227002-02G 
G
Well #2
S. Belchertown


10822704
1227002
Bondsville Water District
0.36

1227002-03G 
G
Well #3
S. Belchertown


10822704
1227002
Bondsville Water District
0.36

1227002-01G 
G
Well #1
S. Belchertown


10833901

Dauphinais & Son, Inc*.
0.34







20802101
2021000
Barre Water Department
0.26

2021000-01G
G
Well #1
South Barre


20802101
2021000
Barre Water Department
0.26

2021000-03G
G
South Barre Well
South Barre


20802101
2021000
Barre Water Department
0.26

2021000-01S
S
Town Reservoir
Barre


20802101
2021000
Barre Water Department
0.26

2021000-02G
G
Well #2
Barre


20804501
2045000
Brookfield Water Department
0.09

2045000-02G
G
Quaboag St. Pumping Sta.
East Brookfield


20808401
2084000
East Brookfield Water Department
0.11

2084000-01G
G
West Street Well
East Brookfield

*  indicates average withdrawal over less than 365 days, ** permit for new source no change in withdrawal volume, G – ground water, S – surface water, PWS – Public Water Supply

Table D3.  Continued.  List of WMA registered and permitted average annual water withdrawals in the Chicopee River Basin (LeVangie 2001).

Permit
Registration
PWSID
System Name
Registered Volume (mgd)
20 Year Permitted Volume (mgd)
Source
G or S
Well/Source Name
Withdrawal location


20821201
2212000
North Brookfield Water Department
0.43

2212000-02S
S
North Pond
North Brookfield


20828002

Bond Construction Corporation*
0.27






9P20828001
20828001
2280000
Spencer Water Department
0.48
0.49
280-02G
G
Meadow Rd. Well
Spencer

9P20828001
20828001
2280000
Spencer Water Department
0.48
0.49
280-01G
G
Cranberry Brook Well
Spencer

9P20828001
20828001
2280000
Spencer Water Department
0.48
0.49
280-01S
S
Shaw Pond
Leicester

9P220831101
20831101

Hardwick Knitted Fabrics, Inc
0.23
0.5






20832301
2323000
West Brookfield Water Department
0.26

2323000-01G
G
#1 Well
West Brookfield


20832301
2323000
West Brookfield Water Department
0.26

2323000-02G
G
#2 Well
West Brookfield


10822705

Cascades Diamond Inc
1.17







20831102
2311000
Warren Water District
0.2

311-01G
G
Tub Wells, Comins Pond
Warren


10830901
MWRA
MDC/MWRA 
186.7


S
Ware River Intake
Barre


10830901
MWRA
MDC/MWRA 
186.7


S
Chicopee Valley Aqueduct
Ware


10830901
MWRA
MDC/MWRA 
186.7


S
Quabbin Aqueduct
Hardwick

9P20809701
20809701
2097000
Fitchburg Water Department
0.67
0.11
2097000-06S
S
Mare Meadow Reservoir
Hubbardston

9P20809701

2097000
Fitchburg Water Department

0.11
2097000-09S
S
Bickford Reservoir
Hubbardston


10802402

DFW 
6.43


G
Palmer Hatchery-Well #2
Palmer


10802402

DFW 
6.43


S
McLaughlin Hatchery
Belchertown


10802402

DFW 
6.43


G
McLaughlin Hatchery #3
Ware


10802402

DFW 
6.43


G
McLaughlin Hatchery #2
Belchertown


10802402

DFW 
6.43


S
Palmer Hatchery-Reservoir
Palmer


10802402

DFW 
6.43


G
Palmer Hatchery-Well 1
Palmer


10802402

DFW 
6.43


G
McLaughlin Hatchery #1
Belchertown

9P10802401


DFW
0
1.03

G
McLaughlin Hatchery #4
Belchertown

9P10830901


Ware Fiber Recovery Associates

0.5





9P210802402

1024013
Coldspring Golf Course, Inc.

0.16

G
PW-1
Belchertown

9P210802402

1024013
Coldspring Golf Course, Inc.

0.16

G
PW-2
Belchertown

9P210802402

1024013
Coldspring Golf Course, Inc.

0.16
1024013-01G
G
PW-3
Belchertown

9P210802402

1024013
Coldspring Golf Course, Inc.

0.16
1024013-02G
G
PW-4
Belchertown

*  indicates average withdrawal over less than 365 days, ** permit for new source no change in withdrawal volume, G – ground water, S – surface water, PWS – Public Water Supply

APPENDIX E - DEP 1999 GRANT AND LOAN PROGRAMS  
Excerpted from the DEP/DWM World Wide Web site, http://www.state.ma.us/dep/brp/wm/wmpubs.htm#other ‘1999 Grant and Loan Programs - Opportunities for Watershed Planning and Implementation’. 
604(b) WATER QUALITY MANAGEMENT PLANNING GRANT PROGRAM

This grant program is authorized under the federal Clean Water Act Section 604(b) for water quality assessment and management planning.  604(b) projects in the Connecticut River Watershed include:

· 96-03/604  Tannery Brook Urban Stream.  The project objective is to identify potential watershed management practices that will restore water quality in Tannery and Poor Brooks, two degraded urban streams, to a more natural condition.  The project will utilize a comprehensive watershed management approach to assess measures that address storm water runoff, erosion and sedimentation, wetland degradation, and flooding by using restoration and storm water control measures.
· 99-04/604  Chicopee River Watershed Basin Assessment.  The project objective is to address watershed assessment needs in the communities of Chicopee, Ludlow, Springfield and Wilbraham that fall within the Chicopee River basin.  The project will identify, compile and map existing storm water infrastructure components, BMPs, water quality data, and local water quality protection ordinances and bylaws to facilitate the generation of lists of BMP recommendations, sampling efforts needed for filling data gaps, and draft water protection bylaws for communities within the study area. 
104(b)(3) WETLANDS AND WATER QUALITY GRANT PROGRAM

This Grant Program is authorized under Wetlands and Clean Water Act Section 104(b)(3) of the federal Clean Water Act.  The Water Quality proposals received by DEP under this National Environmental Performance Partnership Agreement (NEPPA) with the U.S. Environmental Protection Agency is a results oriented approach that will focus attention on environmental protection goals and the efforts to achieve them.  The goals of the NEPPA are to: 1) achieve clean air, 2) achieve clean water, 3) protect wetlands, 4) reduce waste generation, and 5) clean up waste sites.

· 97-09/104  Numeric Biocriteria.  This project is designed to address two issues relating to the current Biocriteria Pilot Study; specifically, to evaluate subecoregion difference in stream biota, if any, and formulate the biological indicators (fish and macroinvertebrates) that are essential to assess conditions and monitor changes in streams.  Study expects to establish reference streams in 5 of the 13 Massachusetts Ecological Subregions.  The study streams are located in the Connecticut, Westfield, Chicopee, Millers and Quinebaug River Basins.
Numeric Biocriteria sampling in the Chicopee River Basin.  Subecoregion = Worcester Monadnock Plateau: 

Candidate Reference Stream
Station
Benthic Macroinvertebrate
Fish Population
Insitu Hydrolab® Measurements

Prince River
WM06PRI
10 September 96
3 October 96
3 October 96

Swift River-East Branch
WM07EBS
10 September 96

16 September 98
3 October 96
3 October 96

21 September 98

Moccasin Brook
WB08MOC
10 September 96
3 October 96
3 October 96

Swift River-West Branch
WM01WBS
9 September 96

16 September 98
27 September 96
27 September 96

21 September 98

Sibley Brook
WM02SIB
9 September 96
27 September 96
27 September 96

Swift River-Middle Branch
WM03MBS
9 September 96
27 September 96
27 September 96

Foskett Mill Stream
LW04FOS
14 September 98
Not conducted
16 September 98

Turkey Hill Brook
LW06TUR
15 September 98
Not conducted
17 September 98

Muddy Brook
LW07MUD
15 September 98
Not conducted
17 September 98

Moose Brook
LW08MOO
15 September 98
Not conducted
17 September 98

Parkers Brook
LW09PAR
16 September 98
Not conducted
17 September 98

MA DEP DWM.  2000.  Open file.  Massachusetts Department of Environmental Protection, Division of Watershed Management, Worcester, MA.

· 98-10/104  Connecticut River Land Use & Nutrient Study.  This project will collect water quality and hydrologic data from selected sub-basins with uniform land use in the Connecticut River Basin.  These data will be used to refine nutrient loadings expected from selected land uses.  The information generated from this study will assist the Department to better identify nutrient sources and prioritize those for mitigation.

319 NONPOINT SOURCE GRANT PROGRAM

This grant program is authorized under Section 319 of the CWA for implementation projects that address the prevention, control, and abatement of nonpoint source (NPS) pollution.  In order to be considered eligible for funding projects must: implement measures that address the prevention, control, and abatement of NPS pollution; target the major source(s) of nonpoint source pollution within a watershed/subwatershed; have a 40 percent non-federal match of the total project cost (match funds must meet the same eligibility criteria as the federal funds); contain an appropriate method for evaluating the project results; address activities that are identified in the Massachusetts NPS Management Program Plan.

· 96-04/319  Demonstration of Urban Stream Stabilization.  Bioengineering will be used to restore an urban stream that has been adversely impacted by development within its watershed.  The existing erosion problem has caused disturbance to the streambed and banks, resulting in loss of wetlands.  In addition, the brook will be further impacted by increased storm water flows once combined sewer separation occurs; the bioengineering designs for the project will take into consideration this increase in flow.
· 97-01/319  Development of Storm water Utilities.  Bioengineering will be used to restore an urban stream that has been adversely impacted by development within its watershed.  The existing erosion problem has caused disturbance to the streambed and banks, resulting in loss of wetlands.  In addition, the brook will be further impacted by increased storm water flows once combined sewer separation occurs; the bioengineering designs for the project will take into consideration this increase in flow.
· 00-06/319  Management Strategies for Massachusetts Dairy Farms to Reduce the Risk of Nonpoint Source Pollution.  Outreach efforts (including: on-farm demonstrations, educational programs, and technical assistance) together with inter-agency advisory committee recommendations will reduce the risk of nonpoint source pollution from dairy farms by developing and helping to implement nutrient management plans for 15-25 dairy farms.  
RESEARCH AND DEMONSTRATION GRANT PROGRAM

The Research and Demonstration Program (R&D) is authorized by section 38 of Chapter 21 of the Massachusetts General Laws and is funded by proceeds from the sale of Massachusetts bonds. Specifically, the R&D Program was established to enable the Department to conduct a program of study and research and demonstration relating to water pollution control and other scientific and engineering studies “...so as to insure cleaner waters in the coastal waters, rivers, streams, lakes and ponds of the Commonwealth.”

SOURCE WATER AND TECHNICAL ASSISTANCE/LAND MANAGEMENT GRANT PROGRAM

The Source Water Protection Technical Assistance/Land Management Grant Program provides funds to

third party technical assistance organizations that assist public water suppliers in protecting local and regional ground and surface drinking water supplies.

· 99-11/SWT  Palmer Source Water Protection Project.  This project will develop a Surface Water Supply Protection Plan for the Palmer Fire District No. 1 and Water District No. 1.  The Upper and Lower Reservoirs are interconnected and represent the primary source of water for the District.  The other water supply sources (groundwater) are currently threatened by gasoline release.  This project will develop a completed protection plan that will provide guidance and implementation tools for use in protecting its water supply. 

· 00-03/SWT  Mass. Watershed Coalition.  This project will develop protection plans for eleven drinking water reservoirs and forest management plans for the associated town-owned (Rutland) watershed lands, and design storm water improvements for Rutland.  For the city of Worcester, a land prioritization plan and landowner outreach program and conservation toolbox (including a conservation restriction program) will be developed.

WELLHEAD PROTECTION GRANT PROGRAM

The Wellhead Protection Grant Program provides funds to assist public water suppliers in addressing wellhead protection through local projects and education.

· 99-05/WPH  Warren Wellhead Protection Project.  This project will upgrade a fuel storage tank located in Zone I.  Upgrade will include an appropriate secondary containment structure.  The project will also develop Wellhead Protection and Emergency Response Plans, and install additional fencing around Zone I access locations.

· 99-06/WHP  Meadowbrook Acres Wellhead Protection Project.  This project will properly abandon septic tanks located in the Zone I and II.  The septic systems are being abandoned in favor of the installation of a new wastewater treatment facility that will address the needs of the community and protect their sole well.  This project will also restore the Park landscape as per Department letter.

· 99-16/WHP  Gilbertville Wellhead Protection Project.  This project will implement wellhead protection, reduce the risk of aquifer contamination, and develop a Wellhead Protection Plan and an Emergency Response Plan.  Installation of a new fence and gate will prevent unauthorized access to the Zone I area.

· 99-17/WHP  Cool Sandy Beach Wellhead Protection Project.  This project will develop a Wellhead Protection Plan and help address the threat of on-site wastewater treatment systems located within the zone I and IWPA.  This project also will identify and map potential sources of pollution in the Zone I and IWPA, develop and EPA approved QAPP for sampling, sample as per QAPP, conduct a nitrogen loading analysis, and complete a wastewater management study to evaluate wastewater management options. 

· 00-12/WHP  Ware Wellhead Protection Project.  This project will develop and implement an Emergency Response Plan.

CLEAN WATER STATE REVOLVING LOAN FUND (SRF) PROGRAM

The Massachusetts State Revolving Fund for water pollution abatement projects was established to provide a low-cost funding mechanism to assist municipalities seeking to comply with federal and state water quality requirements.  The SRF Program is jointly administered by the Division of Municipal Services of the Department of Environmental Protection and the Massachusetts Water Pollution Abatement Trust. Each year the Department solicits projects from Massachusetts municipalities and wastewater districts to be considered for subsidized loans, which are currently offered at 50% grant equivalency (approximates a no-interest loan).  In recent years the program has operated at an annual capacity of $150 to $200 million per year, representing the financing of 40 to 50 projects annually.  The SRF Program now provides increased emphasis on watershed management priorities.  A major goal of the SRF Program is to provide incentives to communities to undertake projects with meaningful water quality and public health benefits and which address the needs of the communities and the watershed.

COMMUNITY SEPTIC MANAGEMENT PROGRAM

The enactment of the Open Space Bond Bill in March of 1996 provided new opportunities and stimulated new initiatives to assist homeowners with failing septic systems.  The law appropriated $30 million to the DEP to assist homeowners.  The Department will use the appropriation to fund loans through the Massachusetts Water Pollution Abatement Trust.  The fund will provide a permanent state/local administered revolving fund to assist income-eligible homeowners in financing necessary Title 5 repairs. Working together, the DEP and the Trust have created the Community Septic Management Program to help Massachusetts’ communities protect threatened ground and surface waters while making it easier to comply with Title 5.  This loan program offers three options from which a local governmental unit can choose.

The following municipalities in the Chicopee Watershed have participated in the comprehensive Community Septic Management Program:

Municipality
Bond Amount
Amount Spent
Account Balance as of December 2000

Barre
$200,000
$155,000
$ 45,000

Belchertown
$200,000
$ 75,000
$125,000

Brookfield
$200,000
$200,000
$    -0-

Hardwick
$200,000
$200,000
$    -0-

Paxton
$200,000
$200,000
$    -0-

Phillipston
$200,000
$138,000
$ 62,000

Sutton
$200,000
$175,000
$ 25,000

Spencer
$200,000
$200,000
$    -0-

Ware
$200,000
$ 50,000
$150,000

MASSACHUSETTS DRINKING WATER STATE REVOLVING FUND PROGRAM 

The Massachusetts Drinking Water State Revolving Fund (DWSRF) provides low-cost financing to help community public water suppliers comply with federal and state drinking water requirements.  The DWSRF Program’s goals are to protect public health and strengthen compliance with drinking water requirements, while addressing the Commonwealth’s drinking water needs.  The Program incorporates affordability and watershed management priorities.  The DWSRF Program is jointly administered by the Division of Municipal Services of the Department of Environmental Protection (DEP) and the Massachusetts Water Pollution Abatement Trust (Trust).  DEP solicits projects from Massachusetts municipalities and community water systems (with at least 15 residential connections) to be considered for subsidized loans. The current subsidy level is equivalent to a 50% grant, which approximates a no-interest loan.  The Program will initially operate with approximately $50 million in financing capacity.  For calendar years 1998 through 2003, up to $400 million may be available through the loan program.

MASSACHUSETTS WATERSHED INITIATIVE PROGRAM

The Massachusetts Watershed Initiative Program projects are financed under the Massachusetts Watershed Initiative Program and administered by the Massachusetts Department of Environmental Protection (DEP) in State fiscal years 1999 through 2001.  EOEA Watershed Team Leaders, in conjunction with State and Federal agencies, municipal governments and regional planning agencies, universities, local watershed associations, businesses and other groups develop work plans that identify the most important goals for each watershed and the specific projects and programs which are needed to meet those goals. 

· 00-04/MWI  Quaboag Sub-Basin Nonpoint Source Assessment.  The purpose of this project is to identify ways to protect and improve water quality in the Quaboag Sub-basin, with particular focus on the Wickaboag Pond watershed.  This project will provide the link between various land uses and the sources of any water quality problems within the Quaboag Sub-basin.

· 01-04/MWI  Chicopee Inventory of Storm water Structures.  This project will conduct an inventory of storm water structures in selected communities in the Chicopee River Watershed.
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