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APPENDIX A - DEP DWM QA/QC

Introduction
Quality Assurance/Quality Control (QA/QC) activities were conducted as part of the DEP DWM North Coastal Watershed Monitoring Survey in 1997/98.  This QA/QC review was conducted to ensure that the collection and analysis of the monitoring data was of high quality.  The 1997/98 monitoring data subjected to this QA/QC review includes the following: discrete water samples, fish tissue samples and in-situ water quality measurements.  All discrete water sample and fish tissue monitoring data were reviewed independently by the Wall Experiment Station’s (WES) Quality Assurance Program and the Division of Watershed Management’s  (DWM) Quality Assurance Officer and Assessment Coordinator. All in-situ water quality measurements were reviewed independently by DWM’s Hydrolab® Instrument Coordinator and Database Manager.  Data that fell outside established QA/QC acceptance criteria were investigated and may have been subject to censoring. This Quality Assurance/Quality Control appendix is divided into three sections: A.1 field and laboratory data objectives; A.2 QA/QC data; A.3 analytical methods.

A.1 Field and Laboratory QA/QC Objectives

Data collected by DWM in the 1997/98 North Coastal Watershed survey was subject to field and laboratory data quality objectives.  Section A.1.1 outlines the field collection objectives and laboratory quality control for discrete water samples.  Section A.1.2 includes fish tissue laboratory quality control methods and Section A.1.3 includes Hydrolab QA/QC procedures.

A.1.1
Discrete Water Sample Data



FIELD
The collection of discrete water sample analytes followed DWM Standard Operating Procedures (1,2).  Four field collection quality control criteria were applied to the North Coastal Watershed 1997/98 discrete water sample data:

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

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

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

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

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

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

A detailed QA/QC summary of the four data quality objectives and additional DWM quality assurance observations for the 1997/98 North Coastal Watershed data can be found in the 1997/98 Watershed QA/QC Assessment Report (8). 
LABORATORY

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

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

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

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

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

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

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


A.1.2
Fish Tissue Data

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

Laboratory Reagent Blank/Method Blank (LRB) – Clean clam tissue matrix extracted with every sample set to ensure that the extraction and analytical process 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 the extraction and analytical process.  The acceptable laboratory % recovery range is typically 80 – 120%.

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

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

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


A.1.3
In-situ Water Quality Analysis


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

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

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

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

 Table A.1-1.  Hydrolab® Multiprobe Series 3 analyzer pre and post calibration specifications.
Hydrolab® Analyte
Low-Ionic Standard
Instrument Check *

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

pH
6.90 ±1%
5.6 ±0.2 units

Specific Conductance
74 ±1%
1.0 ±1%

Turbidity
0.0 ±5%
0.0 ±5%

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

Depth
Field Calibrated ±0.45m
Field Calibrated ±0.45m

Salinity
Not Applicable
0.0 ±0.2ppt

Redox
Not Applicable
0.0±20mV  


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


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

Field blank and replicate sampling results for the discrete water quality sampling (physico/chemical and bacteriological) are provided in Tables A.2-1 through A.2-4.  Tables A.2-5 and A.2-6 contain laboratory QA/QC data for organics in tissue analyses and metals in tissue analyses, respectively. 

Table A.2-1. 1997/1998 DEP DWM North Coastal Watershed instream bacteriological QA/QC field blank data.  (Units expressed in colonies/100ml.)


Time
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS



(24hr)

Field Blank Sample


93-0012      BLANK          06/25/97
      13:30

       <20

      --

      --

         --  


93-0021
BLANK
06/30/97
13:45
<20
<20
--  
--  


93-0035
BLANK
07/29/97
13:30
<20
<20
--  
--  


93-0048
BLANK
07/29/97
15:44
<20
<20
--  
--  


93-0064
BLANK
09/09/97
13:15
<20
<20
--  
--  


93-0073
BLANK
09/09/97
14:10
<20
<20
--  
--  


93-0097
BLANK
10/21/97
**
<20
<20
--  
--  


93-0105
BLANK
10/21/97
13:21
<20
<20
--  
--  


93-0167
BLANK
11/19/97
**
**  
--  
--  
--  


93-0157
BLANK
11/19/97
11:14
<20
--  
--  
--  


93-0207
BLANK
01/21/98
12:08
<20
<20
--  
--  


93-0217
BLANK
01/21/98
12:25
<20
<20
--  
--  


93-0253
BLANK
03/23/98
**
<20
<20
--  
--  

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

Table A.2-2.  1997/1998 DEP DWM North Coastal Watershed instream bacteriological QA/QC field replicate data.  (Units expressed in colonies/100ml.)

Time
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS



(24hr)

CAT BROOK,  Station: SM01


93-0250
93-0251
03/23/98
8:18
<1.301
<1.301
--  
--  


93-0251
93-0250
03/23/98
8:18
<1.301
<1.301
--  
--  


Relative Percent Difference (RPD):
0.0%
0.0%

FROST FISH BROOK,  Station: PR01


93-0092
93-0093
10/21/97
13:02
3.342
3.146
--  
--  


93-0093
93-0092
10/21/97
13:02
3.602
3.380
--  
--  


Relative Percent Difference (RPD):
7.5%
7.2%


93-0162
93-0163
11/19/97
11:33
**  
--  
--  
--  


93-0163
93-0162
11/19/97
11:33
**  
--  
--  
--  


Relative Percent Difference (RPD):


93-0212
93-0213
01/21/98
11:56
2.204
<1.301
--  
--  


93-0213
93-0212
01/21/98
11:56
1.301
<1.301
--  
--  


Relative Percent Difference (RPD):
51.5%
0.0%

PROCTOR BROOK,  Station: NR01


93-0013
93-0014
06/30/97
14:25
3.041
2.806
--  
--  


93-0014
93-0013
06/30/97
14:25
3.079
2.833
--  
--  


Relative Percent Difference (RPD):
1.2%
0.9%


93-0038
93-0039
07/29/97
15:26
4.505
3.778
--  
--  


93-0039
93-0038
07/29/97
15:26
4.699
3.477
--  
--  


Relative Percent Difference (RPD):
4.2%
8.3%


93-0065
93-0066
09/09/97
11:52
3.176
2.663
--  
--  


93-0066
93-0065
09/09/97
11:52
3.176
2.792
--  
--  


Relative Percent Difference (RPD):
0.0%
4.8%

SAUGUS RIVER,  Station: SR01


93-0001
93-0002
06/25/97
8:36
1.778
--  
--  
--  


93-0002
93-0001
06/25/97
8:36
1.778
--  
--  
--  


Relative Percent Difference (RPD):
0.0%


93-0025
93-0026
07/29/97
8:45
2.792
2.079
--  
--  


93-0026
93-0025
07/29/97
8:45
2.748
2.000
--  
--  


Relative Percent Difference (RPD):
1.6%
3.9%


93-0050
93-0051
09/09/97
7:17
3.447
3.114
--  
--  


93-0051
93-0050
09/09/97
7:17
3.322
3.079
--  
--  


Relative Percent Difference (RPD):
3.7%
1.1%


93-0098
93-0099
10/21/97
10:41
3.079
2.301
--  
--  


93-0099
93-0098
10/21/97
10:41
2.778
2.146
--  
--  


Relative Percent Difference (RPD):
10.3%
7.0%


93-0150
93-0151
11/19/97
9:44
3.230
--  
--  
--  


93-0151
93-0150
11/19/97
9:54
2.934
--  
--  
--  


Relative Percent Difference (RPD):
9.6%


93-0200
93-0201
01/21/98
9:46
<1.301
<1.301
--  
--  


93-0201
93-0200
01/21/98
9:46
1.301
1.301
--  
--  


Relative Percent Difference (RPD):
0.0%
0.0%


** = missing/censored data          -- = no data
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Table A.2-3. 1997/1998 DEP DWM North Coastal Watershed instream physico/chemical QA/QC field blank data.  (All units expressed in mg/L unless otherwise specified.


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

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


(umhos)
Nitrogen

Field Blank Sample


93-0012    BLANK  06/25/97         13:30          2.0
<0.66 
          --

 <1.0
       <2.5                 --
    --  
      --
        <0.02            0.03          <0.01


93-0021
BLANK
06/30/97
13:45
2.0
<0.66 
--
<1.0
<2.5
--
--  
--
<0.02
<0.02
<0.01


93-0035
BLANK
07/29/97
13:30
3.0
<0.66 
--
1.0
**  
--
--  
--
<0.02
<0.02
<0.01


93-0048
BLANK
07/29/97
15:44
1.0
<0.66 
--
1.0
--  
--
--  
--
<0.02
<0.02
<0.01


93-0064
BLANK
09/09/97
13:15
3.0
<0.66 
--
<1.0
<2.5
--
--  
--
<0.02
<0.02
<0.01


93-0073
BLANK
09/09/97
14:10
3.0
<0.66 
--
<1.0
<2.5
--
--  
--
<0.02
<0.02
<0.01


93-0097
BLANK
10/21/97
**
2.0
<0.66 
--
<1.0
<2.5
--
--  
--
<0.02
<0.02
<0.01


93-0105
BLANK
10/21/97
13:21
2.0
<0.66 
--
<1.0
<2.5
--
--  
--
<0.02
<0.02
<0.01


93-0167
BLANK
11/19/97
**
**  
**  
--
**  
**  
--
--  
--
**  
**  
**  


93-0157
BLANK
11/19/97
11:14
1.0
<0.66 
--
<1.0
**  
--
--  
--
<0.02
<0.02
**  


93-0207
BLANK
01/21/98
12:08
<1.0
<0.66 
--
<1.0
<1.0
--
--  
--
<0.02
<0.02
<0.01


93-0217
BLANK
01/21/98
12:25
<1.0
<0.66 
--
<1.0
<1.0
--
--  
--
<0.02
<0.02
0.01


93-0253
BLANK
03/23/98
**
<1.0
<0.66 
--
<1.0
<1.0
--
--  
--
<0.02
<0.02
**  

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

Table A.2-4. 1997/1998 DEP DWM North Coastal Watershed 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

CAT BROOK,  Station: SM01

93-0250
93-0251
03/23/98
8:18
4.0
18  
--
6.3
<1.0
--
--  
--
0.02
0.16
**  

93-0251
93-0250
03/23/98
8:18
4.0
18  
--
6.2
<1.0
--
--  
--
<0.02
0.16
**  

Relative Percent Difference (RPD):
0.0%
0.0%
1.6%
0.0%
0.0%
0.0%
FROST FISH BROOK,  Station: PR01

93-0092
93-0093
10/21/97
13:02
73  
348  
--
651  
<2.5
--
--  
--
1.4  
0.79
0.14

93-0093
93-0092
10/21/97
13:02
73  
348  
--
685  
<2.5
--
--  
--
1.4  
0.75
0.13

Relative Percent Difference (RPD):
0.0%
0.0%
5.1%
0.0%
0.0%
5.2%
7.4%

93-0162
93-0163
11/19/97
11:33
**  
**  
--
**  
**  
--
--  
--
**  
**  
**  

93-0163
93-0162
11/19/97
11:33
**  
**  
--
**  
**  
--
--  
--
**  
**  
**  

Relative Percent Difference (RPD):

93-0212
93-0213
01/21/98
11:56
37  
95  
--
255  
<1.0
--
--  
--
0.02
1.2  
0.01

93-0213
93-0212
01/21/98
11:56
36  
98  
--
225  
<1.0
--
--  
--
0.02
1.2  
0.02

Relative Percent Difference (RPD):
2.7%
3.1%
12.5%
0.0%
0.0%
0.0%
66.7%
** = missing/censored data          -- = no data 

Table A.2-4. Continued. 1997/1998 DEP DWM North Coastal Watershed instream physico/chemical QA/QC field replicate data.  (All units expressed in mg/L unless otherwise specified. 
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Time
Alkalinity
Hardness
Specific 
Chloride
Suspended
Total 
Turbidity
Total 
Ammonia
Nitrate
Total 

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


(umhos)
Nitrogen

PROCTOR BROOK,  Station: NR01

93-0013
93-0014
06/30/97
14:25
70  
117  
--
153  
<2.5
--
--  
--
0.10
1.2  
0.06

93-0014
93-0013
06/30/97
14:25
64  
118  
--
155  
<2.5
--
--  
--
0.11
1.3  
0.07

Relative Percent Difference (RPD):
9.0%
0.9%
1.3%
0.0%
9.5%
4.8%
15.4%

93-0038
93-0039
07/29/97
15:26
86  
123  
--
155  
--  
--
--  
--
0.11
1.7  
0.13

93-0039
93-0038
07/29/97
15:26
86  
128  
--
150  
--  
--
--  
--
0.11
1.7  
0.14

Relative Percent Difference (RPD):
0.0%
4.0%
3.3%
0.0%
0.0%
7.4%

93-0065
93-0066
09/09/97
11:52
80  
126  
--
132  
<2.5
--
--  
--
0.07
1.3  
0.06

93-0066
93-0065
09/09/97
11:52
80  
125  
--
132  
<2.5
--
--  
--
0.06
1.2  
0.06

Relative Percent Difference (RPD):
0.0%
0.8%
0.0%
0.0%
15.4%
8.0%
0.0%

SAUGUS RIVER,  Station: SR01

93-0001
93-0002
06/25/97
8:36
63  
105  
--
126  
5.4
--
--  
--
0.03
1.1  
0.07

93-0002
93-0001
06/25/97
8:36
62  
105  
--
124  
5.2
--
--  
--
0.04
1.1  
0.08

Relative Percent Difference (RPD):
1.6%
0.0%
1.6%
3.8%
28.6%
0.0%
13.3%

93-0025
93-0026
07/29/97
8:45
62  
93  
--
112  
**  
--
--  
--
<0.02
0.99
0.06

93-0026
93-0025
07/29/97
8:45
63  
95  
--
110  
**  
--
--  
--
0.02
0.97
0.06

Relative Percent Difference (RPD):
1.6%
2.1%
1.8%
0.0%
2.0%
0.0%

93-0050
93-0051
09/09/97
7:17
69  
109  
--
114  
<2.5
--
--  
--
<0.02
0.83
0.04

93-0051
93-0050
09/09/97
7:17
68  
107  
--
115  
<2.5
--
--  
--
<0.02
0.82
0.03

Relative Percent Difference (RPD):
1.5%
1.9%
0.9%
0.0%
0.0%
1.2%
28.6%

93-0098
93-0099
10/21/97
10:41
69  
138  
--
120  
<2.5
--
--  
--
<0.02
0.52
0.03

93-0099
93-0098
10/21/97
10:41
70  
138  
--
123  
<2.5
--
--  
--
<0.02
0.51
0.03

Relative Percent Difference (RPD):
1.4%
0.0%
2.5%
0.0%
0.0%
1.9%
0.0%

93-0150
93-0151
11/19/97
9:44
50  
99  
--
170  
**  
--
--  
--
0.10
0.73
**  

93-0151
93-0150
11/19/97
9:54
51  
100  
--
170  
**  
--
--  
--
0.09
0.73
**  

Relative Percent Difference (RPD):
2.0%
1.0%
0.0%
10.5%
0.0%

93-0200
93-0201
01/21/98
9:46
42  
90  
--
235  
4.0
--
--  
--
0.07
0.69
0.02

93-0201
93-0200
01/21/98
9:46
40  
92  
--
235  
4.6
--
--  
--
0.06
0.68
0.03

Relative Percent Difference (RPD):
4.9%
2.2%
0.0%
14.0%
15.4%
1.5%
40.0%

** = missing/censored data          -- = no data
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0.010

DDE

*

*

*

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

LFM - laboratory fortified matrix

LFB - laboratory fortified blank

Table A.2-5.  1997/1998 DEP DWM North Coastal Watershed laboratory QA/QC data for organics in tissue 

analyses.  (Data expressed in 

m

g/g wet weight unless otherwise noted.)

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

analysis of PCBs and Organochlorine Pesticides.



ANALYTE



MINIMUM

DETECTION

LIMIT

Laboratory Fortified Matrix #1

(12/29/98 - 2/25/99)

0.07

ACCURACY
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84

0.040

EPA 200.9

L980381-5

Hg

0.26

0.22

16.7%

0.01

0.0976

102

102

100

0.01

EPA 245.6

L980381-5

Pb

<MDL

<MDL

NA

20.6

18.7

110

110

101

0.14

EPA 200.7

L980381-5

Cd

<MDL

<MDL

NA

16.4

18.7

88

88

98

0.02

EPA 200.7

LFB - Laboratory Fortified Blank

NA - Not Applicable

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

LFM - Laboratory Fortified Matrix

QCS - Quality Control Sample

MDL - Minimum Detection Limit

RPD - Relative Percent Difference

Table A.2-6.  1997/1998 DEP DWM North Coastal Watershed laboratory QA/QC data for metals in tissue analyses.  (Data 

expressed in mg/kg wet weight unless otherwise noted.)

Sample ID

Analyte

Precision

Accuracy

Accuracy*

(% Recovery)

MDL

Analytical

Method



A.3
Analytical Methods

Discrete Water Sample Analytes


EPA Method*
SM Methods**
Other Methods 
Fecal Coliform






SM 9222D

E. Coli, MTEC






SM 9213D

Enterococci






SM 9230C

Aeromonas Hydrophilia





SM 9260L

Alkalinity (titrimetric)



EPA 310.1
SM 2320B

Chloride (titrimetric)






SM 4500CL-B

Hardness (EDTA)




EPA 130.2
SM 2340B

Turbidity





EPA 180.1
SM 2130B

Specific Conductance (wheatstone bridge)

EPA 120.1
SM 2510B

Ammonia-N (Automated – phenate)


EPA 350.1
SM 4500-NH3-H

Nitrate/Nitrite-N (automated – hydrazine)

EPA 353.1
SM 4500 –NO3 -H

Total Kjeldahl Nitrogen (block digester)


EPA 351.2


Total Phosphorus




EPA 365.2
SM 4500P-E

OrthoPhosphorus




EPA 365.2
SM 4500P-E

Suspended Solids






SM 2540D

Biological Oxygen Demand (5 day)


EPA 405.1
SM 5210B

Biological Oxygen Demand (multi-day)




SM 5210C

Fish Tissue Analytes

PCB Arochlor 1242








AOAC 983.21***

PCB Arochlor 1254









“

PCB Arochlor 1260









“

Chlordane









“

Toxaphene









“

a-BHC










“

b-BHC










“

Lindane










“

d-BHC










“

Hexachlorocyclopentadiene








“

Trifluralin










“

Hexachlorobenzene









“

Heptachlor









“

Heptachlor Epoxide









“

Methoxychlor









“

DDD










“

DDE










“

DDT










“

Aldrin










“

Arsenic
 (STGFAA)



EPA 200.9
SM 3113

Lead (ICP)




EPA 200.7
SM 3120B

Selenium (STGFAA)



EPA 200.9
SM 3113

Cadmium (ICP)




EPA 200.7
SM 3120B

Mercury (cold vapor)



EPA 245.1
SM 3112B

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

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

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

APPENDIX B - 1997/1998 DEP DWM NORTH COASTAL WATERSHED SURVEY DATA

MATERIALS AND METHODS
The DWM began sampling in June 1997 and continued through March 1998.  The DWM sampling plan matrix is summarized in Table B1.  Sampling components at river stations included stream discharge, in situ measurements, physico-chemical and nutrient sampling, fecal coliform bacteria sampling, benthic macroinvertebrate sampling, and toxics in fish flesh.  Synoptic surveys of lakes were conducted during August and early September 1997 to coincide with the maximum extent of macrophyte growth.  Each sampling component is briefly described below.

Survey Conditions

Conditions prior to each survey were characterized by analyzing precipitation and streamflow data.  Three weather station precipitation gages were used to determine precipitation and weather conditions in the five days prior to and on the sampling dates: Wakefield Station #706, South Essex Sewerage District Station #613, and Salem/Beverly Station #609.  Data from these stations were provided by the DEM Office of Water Resources (MA DEM 1998).  Discharge (hereinafter referred to as streamflow) and duration data were obtained from the only continuous USGS stream gage in the watershed (see Figure B1), Saugus River at Saugus Iron Works in Saugus (01102345).  Data from this gage was used to calculate streamflow characteristics for the period of record.  These statistical analyses can be found in Water Resources Data Massachusetts and Rhode Island, Water Year 1997 (Socolow et al. 1998), Water Resources Data Massachusetts and Rhode Island, Water Year 1998 (Socolow et al. 1999), and the Gazetteer of Hydrologic Characteristics of Streams in Massachusetts—Coastal River Basins of the North Shore and Massachusetts Bay (Wandle 1984).  The period of record (POR) for the Saugus River gage is from March 1994 to present. 
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Figure B4:

  Flow and precipitation data for the

 

Saugus

 River during the period of 11/14/97 through

11/19/97.  Flow data from USGS

 

Saugus

 Gage.  Precipitation data from

 

Wakefield

 

station #706,

Salem/Beverly station #609 and South

 

Essex

 Sewerage District 

station #613.

Table B1.  1997 North Coastal Watershed Survey DEP DWM sampling matrix.

DRAINAGE SYSTEM
STREAMS SAMPLED
STATION
1997 JUNE
1997 JULY
1997 SEPT
1997  OCT
1997   NOV
1998   JAN
1998   MARCH

Annisquam River System
Alewife Brook
AL01
B, C, N, H







SALEM SOUND

Manchester Bay System
Sawmill Brook and Cat Brook
SM02

B, C, N, H








SM01
B, C, N, H, F*
B, C, N, H, QM, F*
B,C, N, H, F*
B, C, N, H, F* 
B, C, N, H, F
B, C, N, H, F
B, C, N, H, F

SALEM SOUND

Beverly Harbor System
Bass River
BR01






B, C, N, H, F



BR01P









Porter River System

Frost Fish Brook
PR01
B, C, N, H, F*
B, C, N, H, F*
B,C, N, H, F*
B, C, N, H, F*
B, C, N, H, F
B, C, N, H, F
B, C, N, H, F



FF01
H
B, C, N, H, M, P
H
H
H
H
B, C, N, H, F


Unnamed trib to Frost Fish Brook
FF01a






B, C, N, H


Crane River System
Beaver Brook
CR03
B, C, N, H, F
B, C, N, H, F
B, C, N, H, F






Crane Brook


CR04

B, C, N, H, F
B, C, N, H







CR02
B, C, N, H, F
B, C, N, H, F
B, C, N, H, F



B, C, N, H, F


Crane River
CR01
B, C, N, H, F*
B, C, N, H, M, P, F*
B, C, N, H, F*
B, C, N, H, F*
B, C, N, H, F
B, C, N, H, F
B, C, N, H, F


Waters River
WA02

no flow








WA01
B, C, N, H, F*
B, C, N, H, F*, QM, P
B,C, N, H, F*
B, C, N, H, F*
B, C, N, H, F
B, C, N, H, F
B, C, N, H, F


North River System

Proctor Brook 
NR01
B, C, N, H, F*
B, C, N, H, M, P, F*
B,C,N, H, F*
B, C, N, H, F*
B, C, N, H, F
B, C, N, H, F
B, C, N, H, F


Goldthwait Brook
GB01

P (collections near First Ave, Peabody)

no flow
B, C, N, H, F
B, C, N, H, F
B, C, N, H, F

SALEM SOUND
Salem Harbor

Forest River
FR01
B, C, N, H, F*
B, C, N, H, F






B=Bacteria (fecal coliform, E. coli); H=Hydrolab( multiprobe meter (pH, dissolved oxygen, conductivity, temperature, total dissolved solids); N=Nutrients (total phosphorus, ammonia, nitrate-nitrogen, nitrite-nitrogen); C=Chemistry (alkalinity, hardness, chlorides, total suspended solids, turbidity); M=Macroinvertebrate sampling and habitat assessment; QM=Qualitative Macroinvertebrate Sampling (no multimetric analysis); P= Periphyton; F=Flow measurements by DEP-DWM, DEM(, or USGS((.

Table B1.  Continued.  1997 North Coastal Watershed Survey DEP DWM sampling matrix. 
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Figure B5:

  Flow and precipitation data for the

 

Saugus

 River during the period of 1/16/98 through

1/21/98.  Flow data from USGS

 

Saugus

 Gage.  Precipitation data from

 

Wakefield

 

station #706,

Salem/Beverly station #609 and South

 

Essex

 Sewerage District 

station #613.

DRAINAGE SYSTEM
STREAMS SAMPLED
STATION
1997 JUNE
1997 JULY
1997 SEPT
1997  OCT
1997   NOV
1998   JAN
1998   MARCH

Saugus River System
Saugus River
SR04
B, C, N, H, F
B, C, N, H, F








SR03
B, C, N, H, F 
B, C, N, H, M, P, F**
B, C, N, H, F**
B, C, N, H, F**
B, C, N, H, F**
B, C, N, H, F**




SD01

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







SR02
B, C, N, H, F
B, C, N, H, F*, QM
B, C, N, H, F*
F*
B, C, N, H, F
B, C, N, H, F




SR01
B, C, N, H
B, C, N, H, M
B, C, N, H
B, C, N, H
B, C, N, H
B, C, N, H



Beaverdam Brook
BB01
B, C, N, H, F
B, C, N, H, F**
B,C, N, H, F**
B, C, N, H, F**
B, C, N, H, F**
B, C, N, H, F**




BB01A



B, H





Mill River
MR03
B, C, N
B, C, N
B,C, N, H







MR02

F**
B,C, N, H, F**, F
F**
F**
F**




MRP1


B,C, N, H







MRP2


B,C, N, H







MR01
 F 


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


Hawkes Brook
HB02
B, C, N, H, F
B, C, N, H, M, P, F**
B,C, N, H, F**
B, C, N, H, F**
F**





HB01
B, C, N,H, F
B, C, N, H, F**
B,C, N, H, F**
B, C, N, H, F**
B, C, N, H, F**
B, C, N, H, F**


B=Bacteria (fecal coliform, E. coli); H=Hydrolab( multiprobe meter (pH, dissolved oxygen, conductivity, temperature, total dissolved solids); N=Nutrients (total phosphorus, ammonia, nitrate-nitrogen, nitrite-nitrogen); C=Chemistry (alkalinity, hardness, chlorides, total suspended solids, turbidity); M=Macroinvertebrate sampling and habitat assessment; QM=Qualitative Macroinvertebrate Sampling (no multimetric analysis); P= Periphyton; F=Flow measurements by DEP-DWM, DEM(, or USGS((.

In addition to gage data, streamflow was measured at 17 additional stations in the North Coastal Watershed by either DEP-DWM personnel using a Swoffer meter (model 2100) according to standard operating procedures (TSB 1989) or DEM-ORW personnel, using a Price pygmy meter.  Data reduction and stream discharge calculations were performed at either the DEP-DWM office in Worcester or at the DEM-ORW office in Boston.
To characterize survey conditions in the watershed, precipitation data from Wakefield Station #706, South Essex Sewerage District Station #613 and Salem/Beverly Station #609 (MA DEM 1998) along with streamflow data from the USGS Gage 01102345 Saugus Iron Works in Saugus (Socolow et al. 1998,and 1999) were analyzed.

Stream Water Quality Monitoring
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Figure B6:

  Flow and precipitation data for the

 

Saugus

 River during the period of 3/18/98 through

3/23/98.  Flow data from USGS

 

Saugus

 Gage.  Precipitation data from

 

Wakefield

 

station #706,

Salem/Beverly station #609 and South

 

Essex

 Sewerage District 

station #613.

The water quality sampling effort was comprised of a baseline monitoring approach at the stations identified in Figure B2.  Sampling at the baseline monitoring locations included: in situ measurements at each station using a Scout 3 Hydrolab( multiparameter meter (water temperature, dissolved oxygen, conductivity, total dissolved solids, and pH), physico-chemical monitoring (alkalinity, hardness, specific conductivity, chloride, total and suspended solids, and turbidity), nutrients (ammonia and nitrate nitrogen and total phosphorus) and bacteria sampling (fecal coliform).


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

Macroinvertebrates 
Aquatic macroinvertebrates were collected from selected sites (see Figure B3) within the watershed by kick-sampling.  Ten individual kicks taken within a 100 m reach of the selected stream were composited, representing a total sample area of 2 m2.  Collected material was transferred to a plastic jar, labeled, and preserved with denatured 95% ethanol.  Habitat quality was scored at each sampling location following a habitat assessment procedure modified from Plafkin, et al. (1989).  At sites where the kick-sampling methodology could not be applied a qualitative sample was collected by kicking bottom sediments, jabbing under banks, and sweeping through submergent and emergent vegetation.

Specimens were sorted from the sample debris using a randomized sub-sampling technique until a sub-sample containing 100 ( 10 organisms was obtained.  Specimens were identified to family so that RBP II metrics (Plafkin et al. 1989) could be calculated.  No sub-sorting was done for qualitative samples.  Instead, specimens were removed from the sample only if they were different from what had already been removed, thereby giving an indication of the diversity within the sample.  The complete DEP Biomonitoring Technical Memorandum is presented in Appendix C of this report.

Alewife Brook in Gloucester had been selected to serve as the reference for this watershed.  At the time sampling was conducted (July 1997), however, there was no flowing water in its channel between its wetland headwaters and Babson Reservoir.  Though not well suited to serve as reference sites because of the extent of development adjacent to, and upstream from them, the Frost Fish Brook site in Danvers (FF01) and the Saugus River site in Saugus (SR01) were selected to serve as the best alternative references.

Periphyton
During the summer of 1997, DEP/DWM personnel collected periphyton samples from a number of stations in the North Coastal Watershed.  The sampling was conducted as part of the macroinvertebrate/habitat assessment.   Samples were typically collected at least in the riffle zone and would usually be from scrapes of one substrate type.   In the North Coastal Watershed, often both the riffle and the pools were sampled.  Attached are a list of the taxa that were found at the different stations and a listing of abundance.  
The objectives of the qualitative periphyton sampling were limited in scope.  Primarily, the periphyton data was collected to help describe the benthic algal community and its habitat.  The information is used along with the macroinvertebrate data and habitat data to help delineate impacted areas or areas in need of additional protection or remediation.

Sampling was done by DEP/DWM personnel and consisted of scraping rock and cobble substrates with a knife and collecting the material in a labeled glass vial.  The samples were kept in an iced cooler and brought to DEP/DWM-Worcester for identification.  

A vial was shaken to get a uniform sample before subsampling.  If filamentous algae comprised most of the sample they were removed first, identified separately and then the remainder of the sample was examined.  An Olympus BH2 compound microscope with Nomarski optics was used for the identifications.  Slides were typically examined under 200 power.  A modified method for periphyton analysis developed by L. Bahls (1993) was used.  The scheme developed by Bahls for determining abundance is as follows:

R (rare)


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

C (common)

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

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

A (abundant)

more than 25 cells per field, but countable;

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

The periphyton work afforded a qualitative assessment of in-stream water quality and habitats.  The information described above is critical for the determination of dominance in-stream.  However, dominance alone does not provide all the information necessary to evaluate the impacts of algal growth on a stream.  Information on the habitat and on the algal coverage is also helpful.  Our current field collection methods do not include quantitative assessment of algal cover.  Any indication of the extent of algal cover in a particular reach is based on an estimate made during the habitat assessment.  Areas with extensive algal growth are certainly identified in this manner, but areas in transition may be overlooked.  This does limit the usefulness of the data; therefore, the analysis is limited to general comments regarding a particular site.  They may also take into account comparative observations with other streams and habitats.

During the summer of 1997 personnel from the Department deployed artificial substrates in some tributaries in the North Coastal Watershed in order to learn more about the productivity of the periphyton community.   The quantitative assessment was based on the following formula: 

 P=mg ash free weight/slide    

                        tA

where:

p=net productivity, mg ash free weight/m2/day

t=exposure time, days and

A=area of slide, m2

The recommended collection interval for the deployment of these artificial substrates is 2 to 4 weeks.  We had them out for just under 3 weeks.  In some places, the growth on them was prolific, so a longer time period might only have resulted in sloughing of algal material.  One practice is to deploy the substrates over a period of a year, replacing some of the slides at each visit.  Our sampling was a one-time effort so the gain in ash-free weight per unit area from one collection period to another, can not be evaluated.   We also can not tell if we were out there during peak productivity.   However, we can compare P values from station to station and also we can compare it to values from other river systems.  

Periphyton samplers were composed of a wooden tray with slots to hold 8 glass or plastic slides.  The trays were tied onto a cement clock using nylon rope.  The tray and block were put instream so that the slides were parallel to the flow; they were put into pools or runs and needed to be in water at least 8 inches deep to remain covered.  When the slides were retrieved, the two outer slides were discarded.  Two slides were randomly chosen for chlorophyll a analysis, three slides were air dried for determination of ash free dry weights and one slide was air dried for archiving.  The slides were brought to the state laboratory, Wall Experiment Station, Lawrence for analysis of the ash free dry weights.  The periphyton was removed from the glass slides by wetting the slide with a little deionized water and then scraping the surface with a razor blade.  The scrapings were added to tared crucibles. They were dried to a constant weight at 105 (C; cooled in a desiccator and weighed.  They were then ignited for one hour at 500 (C to get the ash free weight.  The ash was then re-wetted and dried to a constant weight at 105 (C.  This reintroduces water of hydration of clay and other minerals.  The material that is volatilized represents the organic biomass that is converted to g/m2.  The ash-free weights from each slide are calculated separately and then averaged.  Typically, two slide trays are deployed at each site and so the results from the two trays are averaged. 

Fish Toxics

Uniform protocols, designed to assure accuracy and prevent cross-contamination of samples, were followed for collecting, processing and shipping fish collected for the fish toxics monitoring of Chebacco Lake in Essex/Hamilton and Lake Quannapowitt in Wakefield. Lake Quannapowitt was sampled with electrofishing gear on 18 May 1998.  Fish were collected from Chebacco Lake on 3 June 1998 using electrofishing gear as well as gill nets. Lengths and weights were measured, and fish were visually inspected for tumors, lesions, or other indications of stress or disease.  Fish included in the sample were placed in ice filled coolers and were brought back to DWM’s laboratory in Worcester for sample processing.  Sampling locations for fish toxics monitoring in the North Coastal Watershed are indicated in Figure B3.

Scale samples or pectoral spines were obtained from each sample to determine the approximate age of the fish.  Fish were filleted (skin off) on glass cutting boards and prepared for freezing.  All equipment used in the filleting process was rinsed 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.  Two to three fillets from like-sized individuals of the same species (composite sample) were wrapped together in aluminum foil or stored in the singe sample container.  Fillets targeted for metals analysis were placed in VWR 32 ounce high density polyethylene (DPDE) cups with covers.  The opposite fillets were wrapped in aluminum foil for % lipids, PCBs and organochlorine pesticide analysis.  Samples were tagged and frozen for subsequent delivery to WES.  

Methods used at WES (MA DEP 1994) for analyzing metals include the cold vapor method using a VGA hydride generator for mercury and Varian 1475 flame atomic absorption for all remaining metals.  PCB/organochlorine pesticides analyses were performed on a gas chromatograph equipped with an electron capture detector.  

Lakes

A series of synoptic surveys were conducted on 43 lakes in the North Coastal Watershed during the summer of 1997.  From the information gathered during these surveys, three types of assessments were made on these lakes.  First, they were assessed against the criteria for use support from the "Summary of Water Quality Report" (MA DEP 1998).  Next, the trophic status (level of nutrient enrichment) of each lake was evaluated.  And last, the presence of non-native aquatic and/or wetland plant species was noted.  Fish advisory information was obtained from the Department of Public Health.

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

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

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

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

RESULTS AND DISCUSSION

Survey Conditions

To fulfill the assessment guidance, information on precipitation (MA DEM 1998) and stream discharge (Socolow et al. 1998, and 1999) and stream discharge measurements Table B2 were analyzed to determine hydrologic conditions during the water quality sampling events.  This review was conducted to determine the streamflow condition in relation to the 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.  Survey conditions are described below for each DWM sampling event reviewed for the assessment.

The first five surveys performed during the summer and fall of 1997 occurred during and following relatively dry weather.  Although some insignificant trace amounts of rain fell sporadically over the study areas preceding some of the surveys, little or no increase in flow resulted from the minor precipitation. Mean monthly discharge over the past five years for the months of June, July, September and October are 6.36 cfs, 4.72 cfs, 10.6 cfs and 48.0 cfs respectively.  Flow rates during each of the survey dates was significantly lower than these averages. Therefore, results of the surveys performed on 6/25/97, 6/30/97, 7/29/97, 9/9/97, and 10/21/97 will be interpreted as being representative of dry weather conditions.  The last three surveys in the series were subject to precipitation and fluctuating flow rates as follows:

19  November 1997 –  An average of one inch of rain fell over the study area during the five-day period preceding the survey (MA DEM 1998).  No rain, however, was reported the day before and the day of the survey.  As illustrated in Figure B4 flow conditions recorded at the Saugus Iron Works Gage on the Saugus River (Socolow et al. 1999) ranged from a steady 11cfs on 11/15 and 11/16 (four and three days prior to the survey) then diminished to 7.6 cfs on the day of the survey.  Although this slight augmentation in flow occurred a few days before the survey, the discharge is still well below 37.2 cfs, the mean monthly average flow for November over the past five years (Socolow et al. 1998).  Therefore, any lingering effects of the precipitation are to be considered insignificant and the results of this survey should be evaluated with this in mind.

21 January 1998 – An average of about an inch of precipitation covered most of the North Coastal Watershed spanning the five days prior to this survey with the majority occurring four or five days preceding the actual sampling (MA DEM 1998).  As illustrated in Figure B5, flow rates (Socolow et al. 1999) at the Saugus Iron Works Station gradually diminished from an estimated 31cfs five days before the survey to 23 cfs on the day of the survey.  The five-year average discharge rate for January at this gage is 49.2 cfs and the three-year, annual daily average is 30.9 cfs (Socolow et al. 1998). The Saugus River sub-watershed drains approximately 23 square miles.  Given this relatively small drainage area, precipitation events undoubtedly result in elevated flows but the swollen river conditions are most likely short lived. Although significant precipitation was recorded for the week prior to the survey and the river discharge was elevated for a few days, the conditions for most of the study area during the survey were probably reflective of streams and rivers approaching normal ambient flow situations. 

23 March 1998 - Varying amounts of rain were recorded at least once at the three stations for each of the five days preceding this survey as well as the day of the survey.  An average of 2.16 inches was recorded among the stations over the period (MA DEM 1998).   As illustrated in Figure B6 flow at the Saugus Iron Works Station (Socolow et al. 1999) increased steadily from 51 cfs on 3/18 to a peak of 116 cfs on 3/20.  Flow diminished slightly over the next couple of days but remained at elevated levels hovering around 90 cfs through the survey date.  The five-year mean flow (Socolow et al. 1998) for March at this station is 56.5 cfs, well below the discharge rate seen for the survey as well as the antecedent period.  The data collected on 3/23 should be interpreted with caution given the prolonged duration of rainy weather prior to the survey, “first flush” conditions most desirable to indicate “run-off” sources of pollution were not achieved.  Another factor to consider during winter months is ice formation and melting.  Even during and after periods of precipitation, if ambient temperatures are low enough to maintain freezing conditions, any precipitation that does not fall directly into the stream will not contribute to increased flow until temperatures rise and melting occurs. Flow measurements Table B2 were calculated at the Waters River in Danvers by DWM staff at two intervals (9:00 and 16:00) during the day of the survey resulting in respective discharge rates of 1.86 cfs and 4.22 cfs, an increase of over 100% in only seven hours.  This increase was attributed to snow-melt runoff.

Table B2.  1997/1998 DEP DWM North Coastal Watershed stream discharge measurements.


Time
Collecting
Sampling 
Velocity 
Discharge 

(24hr)
 Agency
Technique
(fps)
(cfs)
Unnamed and/or Undefined SARIS

Station: ,


Description: Lynn diversion canal, Lynnfield.  (east of the Saugus River at footbridge crossing canal, near country club)
07/29/97
**
DEM
Unknown
**  
0.17

09/09/97
13:00
DEM
Unknown
**  
0.13

10/21/97
9:45
DEM
Unknown
**  
0.07

11/19/97
9:30
DEM
Unknown
**  
8.80
CAT BROOK

Station: SM01


Description: at School Street, Manchester


11/19/97
13:15
DEP
Swoffer 2100
0.84
5.78

01/21/98
12:40
DEP
Swoffer 2100
1.3  
10.1  

03/23/98
10:38
DEP
Swoffer 2100
1.8  
19.3  
BASS RIVER

Station: BR01 


Description: at Route 62, Beverly.  (downstream of Shoe Pond outlet)


03/23/98
3:31
DEP
Swoffer 2100
0.26
9.99

FROST FISH BROOK

Station: FF01


Description: at Cabot Road, Danvers


03/23/98
2:22
DEP
Swoffer 2100
1.2  
4.84

FROST FISH BROOK

Station: PR01 


Description: at Route 62, Danvers


11/19/97
10:59
DEP
Swoffer 2100
0.59
1.89

01/21/98
11:20
DEP
Swoffer 2100
0.92
4.46

03/23/98
1:00
DEP
Swoffer 2100
1.2  
8.96
CRANE RIVER

Station: CR01 


Description: at Ash Street, Danvers


11/19/97
11:51
DEP
Swoffer 2100
0.21
2.12

01/21/98
10:30
DEP
Swoffer 2100
0.46
6.17

03/23/98
11:50
DEP
Swoffer 2100
1.3  
18.6  
BEAVER BROOK

Station: CR03 


Description: at Holten Street, Danvers


06/25/97
13:35
DEP
Swoffer 2100
0.13
0.33

07/29/97
13:50
DEP
Swoffer 2100
0.17
0.11

09/09/97
10:12
DEP
Swoffer 2100
0.40
0.10
CRANE BROOK

Station: CR02 


Description: at Pine Street, Danvers


06/25/97
14:10
DEP
Swoffer 2100
0.24
0.69

07/29/97
12:35
DEP
Swoffer 2100
0.30
0.27

09/09/97
10:35
DEP
Swoffer 2100
0.13
0.38
CRANE BROOK

Station: CR04 


Description: at Barron Chevrolet, Route 114 (Andover Street), Danvers


07/29/97
11:05
DEP
Swoffer 2100
0.38
0.23

09/09/97
11:22
DEP
Swoffer 2100
0.59
0.35

03/23/98
11:02
DEP
Swoffer 2100
1.4  
3.33
** = missing/censored data       e = flow estimated see field sheet for details 

Table B2.  (Continued) 1997/1998 DEP DWM North Coastal Watershed stream discharge measurements.


Time
Collecting
Sampling 
Velocity 
Discharge 

(24hr)
 Agency
Technique
(fps)
(cfs)
WATERS RIVER

Station: WA01 


Description: behind "Linens  & Things", Endicott Street, Danvers


11/19/97
10:10
DEP
Swoffer 2100
0.04
0.16

01/21/98
9:40
DEP
Swoffer 2100
0.24
0.69

03/23/98
4:00
DEP
Swoffer 2100
0.61
4.22

03/23/98
9:00
DEP
Swoffer 2100
0.31
1.86 e
PROCTOR BROOK

Station: NR01 


Description: at Howley Street, Peabody


11/18/97
13:00
DEP
Swoffer 2100
0.55
2.96

01/21/98
15:00
DEP
Swoffer 2100
0.98
14.2  

03/23/98
12:20
DEP
Swoffer 2100
1.5  
39.5  
GOLDTHWAIT BROOK

Station: GB01 


Description: at Foster Street, Peabody


11/18/97
12:06
DEP
Swoffer 2100
0.05
0.03 e

01/21/98
13:45
DEP
Swoffer 2100
0.57
5.29 e

03/23/98
11:37
DEP
Swoffer 2100
2.0  
19.1  
FOREST RIVER

Station: FR01 


Description: approximately 0.4 miles west of Loring Avenue, Salem.   Walk in from Harrison Road, Salem.


03/23/98
2:47
DEP
Swoffer 2100
0.87
6.79
SAUGUS RIVER

Station: SR02


Description: at Route 1, North Saugus


06/25/97
8:05
DEP
Swoffer 2100
0.14
1.59

11/18/97
11:00
DEP
Swoffer 2100
0.24
3.10

01/21/98
11:20
DEP
Swoffer 2100
1.3  
17.0  
SAUGUS RIVER

Station: SR03 


Description: at Salem Street, Wakefield/Lynnfield


06/25/97
11:40
DEP
Swoffer 2100
0.35
0.19

07/29/97
10:15
DEM
Unknown
**  
0.12

09/09/97
8:35
DEM
Unknown
**  
0.11

10/21/97
11:30
DEM
Unknown
**  
0.14

11/19/97
**
DEM
Unknown
**  
0.16

01/21/98
**
DEM
Unknown
**  
5.79
SAUGUS RIVER

Station: SR04 


Description: at Lowell Street, Wakefield.  (downstream of Lake Quannapowitt outlet)


06/25/97
12:20
DEP
Swoffer 2100
0.24
0.05 e

07/29/97
9:35
DEP
Swoffer 2100
0.11
0.02
HAWKES BROOK

Station: HB01 


Description: at Spring Street, North Saugus.  (downstream of Hawkes Pond)


06/25/97
8:55
DEP
Swoffer 2100
0.13
0.05 e

01/21/98
**
DEM
Unknown
**  
0.19
** = missing/censored data       e = flow estimated see field sheet for details 

Table B2.  (Continued) 1997/1998 DEP DWM North Coastal Watershed stream discharge measurements.


Time
Collecting
Sampling 
Velocity 
Discharge 

(24hr)
 Agency
Technique
(fps)
(cfs)
HAWKES BROOK

Station: HB02 


Description: at Salem Street, Lynnfield


06/25/97
10:40
DEP
Swoffer 2100
0.11
0.17

07/29/97
9:30
DEM
Unknown
0.59
0.03

09/09/97
10:00
DEM
Unknown
**  
0.04

10/21/97
11:00
DEM
Unknown
**  
0.07

11/19/97
11:00
DEM
Unknown
**  
0.71
HAWKES BROOK

Station:  


Description: at Camp Nihan access road bridge, Saugus.  (approximately 50 feet downstream from double culvert)


07/29/97
14:30
DEM
Unknown
**  
0.08

09/09/97
11:00
DEM
Unknown
**  
0.10

10/21/97
13:00
DEM
Unknown
**  
0.48

11/19/97
11:00
DEM
Unknown
**  
0.52
MILL RIVER

Station: MR02 


Description: at Route 129, Wakefield  (DEP/DEM)   (near Expert Body Shop (DEP))


07/29/97
12:00
DEM
Unknown
**  
0.88

09/09/97
11:30
DEM
Unknown
**  
0.70

09/09/97
13:23
DEP
Unknown
**  
0.48 e

10/21/97
12:15
DEM
Unknown
**  
0.14

11/19/97
**
DEM
Unknown
**  
2.53

01/21/98
**
DEM
Unknown
**  
6.22
MILL RIVER

Station: MR01 


Description: south of Route 129 near Wakefield/Saugus border, approximately 50 feet upstream of confluence with the 


Saugus River


06/25/97
9:55
DEP
Swoffer 2100
0.24
1.24
BEAVERDAM BROOK

Station: BB01 


Description: at Main Street, Lynnfield.  (Samples also taken at Chestnut Street however stations are within 170 meters 

of each other with no tributaries between them.)


06/25/97
13:50
DEP
Swoffer 2100
0.06
0.09

07/29/97
8:30
DEM
Unknown
0.22
0.06

09/09/97
**
DEM
Unknown
**  
0.05

10/21/97
10:30
DEM       ----------------------- Not enough flow to measure-----------------------------------

11/19/97
**
DEM
Unknown
**  
0.29

01/21/98
**
DEM
Unknown
**  
1.90
** = missing/censored data       e = flow estimated see field sheet for details
Stream Water Quality Monitoring

All Dep water quality data is maintained in an Access Database (Dallaire 1999).  The Hydrolab in-situ results are provided in Table B3.  Discrete water sampling data includes physico/chemical (Table B4) and bacterial data (Table B5).

Table B3.  1997/1998 DEP DWM North Coastal Watershed, 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)

Unnamed and/or Undefined SARIS


Station: FF01 3/98,  Mile Point: 0.2


Description: upstream/west of Cabot Road Danvers.  (unnamed tributary to Frost Fish Brook)


93-0256
03/23/98
09:32
<0.3  
5.2  
6.2  
1,292
0.8
11.5 
90
19

ALEWIFE BROOK


Station: AL01,  Mile Point: 0.1


Description: approximately 100 meters upstream/northeast of Babson Reservoir, Gloucester.


93-0017
06/30/97
10:49
<0.3  
17.8  
5.3  
152
0.10
1.9 
20
--

CAT BROOK


Station: SM02,  Mile Point: 0.5


Description: upstream/east at Norwood Avenue, Manchester.  Midstream wade-in sample.


93-0047
07/29/97
10:36
<0.3  
16.4  
6.3  
255
0.2
5.5 
55
**

CAT BROOK


Station: SM01,  Mile Point: 0.3


Description: upstream/east at School Street, Manchester.  Midstream wade-in sample.


93-0020
06/30/97
11:51
<0.3  
19.2  
6.3  
297
0.2
6.7 
71
--


93-0046
07/29/97
09:56
<0.3  
17.1  
6.6  
256
0.2
6.8 
69
99*


93-0074
09/09/97
10:48
0.3  
15.3  
6.6  
271
0.2
6.5 
64
--


93-0096
10/21/97
13:45
<0.3  
9.4  
6.5  
378
0.2
4.8 
42
53*


93-0166
11/19/97
12:04
<0.3  
2.5  
5.8  
367
0.2
12.6 
90
--


93-0216
01/21/98
11:27
<0.3  
1.0  
5.6  
365
0.2
13.3 
92
--


93-0250
03/23/98
08:18
<0.3  
0.83
5.0  
240
0.2
12.5 
87
8

BASS RIVER/Shoe Pond


Station: BR01,  Mile Point: 1.1


Description: Shoe Pond outlet pipes, just south of Route 62, Beverly.  (Pipes only visible at low tide.)


93-0258
03/23/98
13:47
<0.3  
5.4  
6.6  
1,887*
1.2
12.2 
96
24

Pipe/Discharge to BASS RIVER


Station: BR01P,  Mile Point: 1.09


Description: rusty pipe on the eastern side of Shoe Pond outlet pipes, just south of Route 62, Beverly.  (Pipes only 


visible at low tide.)


93-0262
03/23/98
13:51
**  
**  
**  
**  
** 
** 
**
**

FROST FISH BROOK


Station: FF01 7/97,  Mile Point: 1


Description: downstream/south at Cabot Road, Danvers.  Midstream wade-in sample.


93-0045
07/29/97
11:47
<0.3  
16.8  
7.0  
364
0.2
8.7 
88
**

FROST FISH BROOK


Station: PR01,  Mile Point: 0.01


Description: upstream/north at Route 62, Danvers.  Midstream wade-in sample.


93-0016
06/30/97
12:33
<0.3  
20.2  
7.2  
577
0.4
8.6 
92
--


93-0044
07/29/97
12:15
<0.3  
20.1  
7.3  
985*
0.6
7.8 
85
**


93-0072
09/09/97
12:55
0.4  
16.9  
7.5  
338
0.2
9.2 
94
--


93-0092
10/21/97
13:02
<0.3  
9.1  
7.0  
2,445*
1.6
8.1 
70
**


93-0162
11/19/97
12:33
<0.3  
3.5  
7.2  
693
0.4
13.0 
96
--


93-0212
01/21/98
11:56
<0.3  
2.5  
7.1  
812*
0.5
14.0 
101
--


93-0255
03/23/98
09:01
<0.3  
2.3  
6.5  
729
0.5
13.0 
94
8

* = outside calibrated range, ** = censored data,  -- = no data 

Table B3.  (Continued) 1997/1998 DEP DWM North Coastal Watershed, 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)

CRANE RIVER


Station: CR01,  Mile Point: 1.6


Description: upstream/west at Ash Street, Danvers.  Midstream wade-in sample.


93-0015
06/30/97
13:06
<0.3  
25.5  
7.3  
694
0.4
6.0 
72
--


93-0042
07/29/97
14:21
<0.3  
23.2  
7.4  
748
0.5
6.1 
70
14


93-0068
09/09/97
12:30
0.3  
18.3  
7.4  
693
0.4
7.0 
73
--


93-0091
10/21/97
12:38
<0.3  
9.8  
7.2  
717
0.5
9.2 
80
**


93-0161
11/19/97
13:03
<0.3  
3.6  
7.2  
959*
0.6
11.7 
86
--


93-0211
01/21/98
12:20
<0.3  
2.0  
7.0  
1,521*
1.0
12.9 
92
--


93-0254
03/23/98
10:06
**  
**  
**  
**  
** 
** 
**
**

BEAVER BROOK


Station: CR03,  Mile Point: 0.04


Description: upstream/north at Holten Street, Danvers.  Midstream wade-in sample.


93-0010
06/25/97
14:15
<0.3  
22.0  
7.1  
941*
0.6
9.8 
110
--


93-0037
07/29/97
14:48
<0.3  
22.2  
6.8  
1,004*
0.6
5.7 
65
--


93-0070
09/09/97
14:46
0.3  
18.4  
6.7  
725
0.5
4.8 
51
--

CRANE BROOK


Station: CR04,  Mile Point: 1.2


Description: approximately 20 feet downstream/northeast of Route 114 (in front of Chevrolet dealer), Danvers.  


Midstream wade-in sample.


93-0036
07/29/97
14:11
<0.3  
20.6  
7.1  
985*
0.6
6.3 
70
--


93-0071
09/09/97
15:25
0.4  
17.6  
7.1  
945*
0.6
5.4 
55
--


93-0257
03/23/98
10:45
0.3  
2.9  
6.5  
1,532*
1.0
12.5 
92
10

CRANE BROOK


Station: CR02,  Mile Point: 0.2


Description: downstream/east at Pine Street, Danvers.  Midstream wade-in sample.


93-0011
06/25/97
14:37
<0.3  
18.3  
7.1  
688
0.4
5.9 
61
--


93-0043
07/29/97
14:46
<0.3  
19.4  
7.2  
673
0.4
7.5 
80
**


93-0069
09/09/97
14:08
0.4  
16.5  
7.2  
704
0.5
7.0 
70
--

WATERS RIVER


Station: WA02,  Mile Point: 1.8


Description: upstream/northwest at Mount Pleasant Drive, Peabody.  Midstream wade-in sample.


93-0041
07/29/97
--  
             --------------- Not enough flow to take sample--------------
 

WATERS RIVER


Station: WA01,  Mile Point: 1.5


Description: downstream/east of Sylvan Street, Peabody.  Midstream wade-in sample.


93-0018
06/30/97
13:37
<0.3  
18.2  
7.1  
842*
0.5
8.9 
93
--


93-0040
07/29/97
13:36
<0.3  
17.9  
7.4  
781
0.5
9.4 
98
**


93-0067
09/09/97
11:27
0.4  
16.3  
7.5  
699
0.4
9.1 
92
--


93-0090
10/21/97
09:57
<0.3  
12.1  
7.2  
2,776*
1.8
9.5 
88
**


93-0160
11/19/97
10:42
<0.3  
8.4  
7.2  
1,161*
0.7
8.8 
74
--


93-0210
01/21/98
09:52
0.3  
6.1  
7.0  
1,211*
0.8
10.7 
85
--


93-0261
03/23/98
13:25
<0.3  
6.2  
6.5  
2,336*
1.5
11.6 
93
37

* = outside calibrated range, ** = censored data,  -- = no data 

Table B3.  Continued.  1997/1998 DEP DWM North Coastal Watershed, 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)

PROCTOR BROOK

Station: NR01,  Mile Point: 1.2

Description: downstream/east at Howley Street, Peabody.  Midstream wade-in sample. (At time of sampling in 1997, 

thought to be North River )


93-0013
06/30/97
14:25
<0.3  
23.3  
7.2  
739
0.5
7.4 
85
--

93-0038
07/29/97
15:26
<0.3  
21.6  
7.4  
745
0.5
7.2 
81
**

93-0065
09/09/97
11:52
0.4  
18.1  
7.5  
666
0.4
7.7 
80
--

93-0094
10/21/97
10:36
<0.3  
10.8  
7.2  
876*
0.6
8.0 
71
**

93-0164
11/19/97
11:09
<0.3  
3.7  
7.2  
961*
0.6
11.7 
86
--

93-0214
01/21/98
10:31
0.3  
2.1  
6.9  
1,538*
1.0
13.2 
94
--

93-0260
03/23/98
12:58
<0.3  
3.8  
6.4  
1,390
0.9
12.5 
94
18
GOLDTHWAIT BROOK

Station: GB01,  Mile Point: 0.4

Description: upstream/west at Foster Street, Peabody.  Midstream wade-in sample.

93-0095
10/21/97
--  
             --------------- Not enough flow to take sample--------------
--  
--  
-- 

93-0165
11/19/97
11:25
<0.3  
7.5  
6.7  
491
0.3
4.2 
35
--

93-0215
01/21/98
10:54
<0.3  
2.6  
6.8  
666
0.4
12.6 
91
--

93-0252
03/23/98
11:13
0.3  
3.4  
6.5  
650
0.4
12.7 
94
**
FOREST RIVER

Station: FR01,  Mile Point: 1

Description: upstream/west approximately 4/10 mile from Loring Avenue, Salem.  Midstream wade-in sample.

93-0019
06/30/97
15:07
<0.3  
27.2  
7.3  
2,338*
1.5
6.8 
85
--

93-0259
03/23/98
12:20
<0.3  
3.4  
6.7  
340
0.2
12.5 
93
8
SAUGUS RIVER

Station: SR04,  Mile Point: 13.2

Description: outlet Lake Quannapowitt - downstream/east at Main Street, Wakefield (approximately 15 feet from road).  

Midstream wade-in sample.


93-0009
06/25/97
11:52
<0.3  
21.4  
6.6  
668
0.4
2.3 
25
--

93-0034
07/29/97
13:09
<0.3  
21.6  
6.6  
674
0.4
2.9 
33
--
SAUGUS RIVER

Station: SR03,  Mile Point: 9.7

Description: upstream/north at Salem Street, Wakefield/Lynnfield border.  Midstream wade-in sample.

93-0007
06/25/97
12:37
<0.3  
19.6  
7.0  
738
0.5
6.8 
72
--

93-0031
07/29/97
11:47
<0.3  
16.7  
7.0  
910*
0.6
8.2 
84
--

93-0061
09/09/97
12:18
<0.3  
16.0  
7.0  
899*
0.6
8.2 
81
5

93-0103
10/21/97
11:53
<0.3  
10.5  
6.9  
878*
0.6
7.2 
64
--

93-0155
11/19/97
10:39
<0.3  
7.5  
6.6  
883*
0.6
7.9 
64
1

93-0205
01/21/98
11:28
<0.3  
1.2  
6.3  
432
0.3
8.1 
57
<1
Pipe/Discharge to SAUGUS RIVER

Station: SD01,  Mile Point: 9.66

Description: approximately 10 feet downstream/south of Salem Street, Wakefield.  Stormdrain on western bank.

93-0032
07/29/97
12:05
<0.3  
17.9  
7.3  
1,419*
0.9
7.5 
79
--
SAUGUS RIVER

Station: SR02,  Mile Point: 5.7

Description: upstream/west  at Route 1, Saugus (North Saugus).  Midstream wade-in sample.

93-0003
06/25/97
09:19
<0.3  
18.4  
7.2  
611
0.4
6.2 
65
--

93-0027
07/29/97
09:18
<0.3  
20.9  
7.1  
568
0.4
4.8 
54
--

93-0052
09/09/97
08:02
<0.3  
16.9  
7.2  
614
0.4
5.5 
56
14

93-0152
11/19/97
12:45
<0.3  
2.5  
6.8  
758
0.5
11.6 
83
8

93-0202
01/21/98
10:20
0.4  
1.0  
6.4  
942*
0.6
11.8 
82
3
SAUGUS RIVER

Station: SR01,  Mile Point: 4.2

Description: east of the Saugus River Iron Works,  due west of the end of Bridge Street, Saugus.  Midstream wade-in 

sample.


93-0001
06/25/97
08:39
<0.3  
18.4  
7.5  
602
0.4
8.5 
89
--

93-0025
07/29/97
08:40
<0.3  
20.1  
7.5  
540
0.3
6.9 
75
--

93-0050
09/09/97
07:18
<0.3  
16.6  
7.6  
554
0.4
9.1 
92
12

93-0098
10/21/97
10:41
0.4  
8.5  
7.4  
588
0.4
10.8 
91
--

93-0150
11/19/97
09:53
<0.3  
2.1  
6.8  
729
0.5
12.8 
91
10

93-0200
01/21/98
09:46
0.3  
1.3  
6.5  
917*
0.6
13.0 
91
**
* = outside calibrated range, ** = censored data,  -- = no data
Table B3.  Continued.  1997/1998 DEP DWM North Coastal Watershed, 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)

HAWKES BROOK

Station: HB02,  Mile Point: 2.2

Description: north of Hawkes Pond, downstream/south at Salem Street/Route 129, Lynnfield.  Midstream wade-in sample.

93-0006
06/25/97
11:09
<0.3  
17.2  
7.1  
413
0.3
7.3 
74
--

93-0029
07/29/97
10:46
<0.3  
16.9  
6.8  
836*
0.5
6.1 
63
--

93-0054
09/09/97
09:10
<0.3  
15.7  
6.8  
862*
0.6
6.1 
61
7

93-0101
10/21/97
14:26
<0.3  
10.5  
6.7  
931*
0.6
4.5 
40
--
HAWKES BROOK

Station: HB01,  Mile Point: 0.7

Description: south of Hawkes Pond, upstream/north at Spring Street (which is east off Walnut Street), North Saugus.  

Midstream wade-in sample.


93-0004
06/25/97
09:48
<0.3  
15.3  
6.9  
596
0.4
5.6 
55
--

93-0028
07/29/97
10:20
<0.3  
18.4  
7.1  
502
0.3
7.3 
77
--

93-0053
09/09/97
08:32
<0.3  
15.8  
7.2  
518
0.3
8.0 
79
**

93-0100
10/21/97
11:20
<0.3  
9.5  
6.9  
433
0.3
7.0 
60
--

93-0153
11/19/97
12:23
<0.3  
4.9  
6.8  
490
0.3
10.2 
78
13

93-0203
01/21/98
10:55
<0.3  
2.8  
6.3  
667
0.4
10.1 
73
**
Pipe/Discharge to MILL RIVER

Station: MRP2,  Mile Point: 1.21

Description: upstream/north at Water Street/Route 129, Wakefield.  Pipe entering from western shore, upstream of pipe 

MRP1.


93-0058
09/09/97
10:11
**  
**  
**  
**  
** 
** 
**
**
MILL RIVER

Station: MR02,  Mile Point: 1.2

Description: upstream/north at Water Street/Route 129, Wakefield.  Midstream wade-in sample.

93-0056
09/09/97
09:47
<0.3  
17.7  
9.1  
416
0.3
4.1 
43
9
Pipe/Discharge to MILL RIVER

Station: MRP1,  Mile Point: 1.2

Description: upstream/north at Water Street/Route 129, Wakefield.  Pipe entering from western shore, downstream of 

pipe MRP2.


93-0057
09/09/97
10:02
**  
**  
**  
**  
** 
** 
**
**
MILL RIVER

Station: MR01,  Mile Point: 0.5

Description: just upstream/west of Farm Street (which is south off of Route 129), Wakefield.  Midstream wade-in sample.

93-0055
09/09/97
10:38
<0.3  
17.1  
6.9  
613
0.4
2.3 
23
9

93-0102
10/21/97
12:17
0.4  
8.0  
6.9  
743
0.5
3.3 
28
--

93-0154
11/19/97
11:59
0.5  
2.7  
6.5  
942*
0.6
7.5 
54
12

93-0204
01/21/98
12:41
0.5  
1.8  
6.3  
1,109*
0.7
10.2 
72
4
MILL RIVER

Station: MR03,  Mile Point: 0.01

Description: just upstream/west of confluence with Saugus River,  south of Route 129 near Wakefield/Saugus border, 

Wakefield.


93-0005
06/25/97
10:32
<0.3  
17.9  
8.0  
504
0.3
5.8 
60
--

93-0030
07/29/97
11:17
<0.3  
21.0  
6.8  
516
0.3
2.2 
25
--

93-0059
09/09/97
11:15
<0.3  
16.3  
6.7  
655
0.4
2.0 
20
14
BEAVERDAM BROOK

Station: BB01,  Mile Point: 1.2

Description: upstream/north at Chestnut Street, Lynnfield.  Midstream wade-in sample.

93-0008
06/25/97
13:27
<0.3  
17.3  
7.4  
461
0.3
6.6 
67
--

93-0033
07/29/97
12:36
<0.3  
18.9  
7.4  
447
0.3
6.1 
65
--

93-0063
09/09/97
13:08
<0.3  
16.1  
7.5  
440
0.3
6.0 
60
**

93-0104
10/21/97
13:07
<0.3  
7.9  
7.4  
444
0.3
5.2 
44
--

93-0156
11/19/97
11:12
<0.3  
1.8  
6.9  
403
0.3
9.8 
69
25*

93-0206
01/21/98
12:06
<0.3  
2.0  
6.5  
317
0.2
10.1 
71
3
BEAVERDAM BROOK

Station: BB01A,  Mile Point: 1.16

Description: downstream/south at Chestnut Street and downstream of  pipe under bridge, (approximately 20 feet 

separating this and BB01), Lynnfield.  Midstream wade-in sample.


93-0106
10/21/97
13:18
0.3  
7.3  
7.4  
445
0.3
5.2 
43
--
* = outside calibrated range, ** = censored data,  -- = no data
Table B4.  1997/1998 DEP DWM North Coastal Watershed, 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

Unnamed and/or Undefined SARIS

Station: FF01 3/98,  Mile Point: 0.2

Description: upstream/west of Cabot Road Danvers.  (unnamed tributary to Frost Fish Brook)

93-0256
03/23/98
9:32
31  
93  
--
400  
<1.0
--
--  
--
0.02
1.7  
0.02
ALEWIFE BROOK

Station: AL01,  Mile Point: 0.1

Description: approximately 100 meters upstream/northeast of Babson Reservoir, Gloucester.

93-0017
06/30/97
10:49
7.5
18  
--
30  
8.5
--
--  
--
0.34
0.04
0.09
CAT BROOK

Station: SM02,  Mile Point: 0.5

Description: upstream/east at Norwood Avenue, Manchester.  Midstream wade-in sample.

93-0047
07/29/97
10:36
22  
51  
--
43  
--  
--
--  
--
0.05
1.8  
0.06
CAT BROOK

Station: SM01,  Mile Point: 0.3

Description: upstream/east at School Street, Manchester.  Midstream wade-in sample.

93-0020
06/30/97
11:51
14  
39  
--
64  
<2.5
--
--  
--
0.15
1.1  
0.11

93-0046
07/29/97
9:56
22  
50  
--
45  
--  
--
--  
--
0.03
1.8  
0.03

93-0074
09/09/97
10:48
25  
56  
--
47  
--  
--
--  
--
0.02
1.5  
0.04

93-0096
10/21/97
13:45
30  
67  
--
80  
<2.5
--
--  
--
0.03
0.97
0.06

93-0166
11/19/97
11:04
**  
**  
--
**  
**  
--
--  
--
**  
**  
**  

93-0216
01/21/98
11:27
5.0
27  
--
85  
1.0
--
--  
--
0.04
0.19
0.02

93-0250
93-0251
03/23/98
8:18
4.0
18  
--
6.3
<1.0
--
--  
--
0.02
0.16
**  

93-0251
93-0250
03/23/98
8:18
4.0
18  
--
6.2
<1.0
--
--  
--
<0.02
0.16
**  
BASS RIVER/Shoe Pond

Station: BR01,  Mile Point: 1.1

Description: Shoe Pond outlet pipes, just south of Route 62, Beverly.  (Pipes only visible at low tide.)

93-0258
03/23/98
13:47
37  
120  
--
580  
4.7
--
--  
--
0.25
0.81
0.05
FROST FISH BROOK

Station: FF01 7/97,  Mile Point: 1

Description: downstream/south at Cabot Road, Danvers.  Midstream wade-in sample.

93-0045
07/29/97
11:47
43  
73  
--
58  
--  
--
--  
--
0.03
2.0  
0.03
* = interference           ** = missing/censored data          -- = no data 

Table B4.  Continued.  1997/1998 DEP DWM North Coastal Watershed, 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

FROST FISH BROOK

Station: PR01,  Mile Point: 0.01

Description: upstream/north at Route 62, Danvers.  Midstream wade-in sample.

93-0016
06/30/97
12:35
47  
100  
--
116  
<2.5
--
--  
--
0.04
1.5  
0.04

93-0044
07/29/97
12:15
55  
128  
--
225  
--  
--
--  
--
0.15
1.4  
0.10

93-0072
09/09/97
12:55
43  
73  
--
57  
<2.5
--
--  
--
<0.02
0.93
0.05

93-0092
93-0093
10/21/97
13:02
73  
348  
--
651  
<2.5
--
--  
--
1.4  
0.79
0.14

93-0093
93-0092
10/21/97
13:02
73  
348  
--
685  
<2.5
--
--  
--
1.4  
0.75
0.13

93-0162
93-0163
11/19/97
11:33
**  
**  
--
**  
**  
--
--  
--
**  
**  
**  

93-0163
93-0162
11/19/97
11:33
**  
**  
--
**  
**  
--
--  
--
**  
**  
**  

93-0212
93-0213
01/21/98
11:56
37  
95  
--
255  
<1.0
--
--  
--
0.02
1.2  
0.01

93-0213
93-0212
01/21/98
11:56
36  
98  
--
225  
<1.0
--
--  
--
0.02
1.2  
0.02

93-0255
03/23/98
9:07
31  
68  
--
190  
<1.0
--
--  
--
0.03
1.3  
0.02
CRANE RIVER

Station: CR01,  Mile Point: 1.6

Description: upstream/west at Ash Street, Danvers.  Midstream wade-in sample.

93-0015
06/30/97
13:06
88  
145  
--
134  
5.4
--
--  
--
0.12
0.93
0.07

93-0042
07/29/97
14:21
88  
147  
--
160  
--  
--
--  
--
0.06
0.72
0.06

93-0068
09/09/97
12:30
86  
149  
--
139  
9.9
--
--  
--
0.07
0.63
0.08

93-0091
10/21/97
12:38
95  
195  
--
147  
5.2
--
--  
--
0.05
1.0  
0.06

93-0161
11/19/97
12:03
**  
**  
--
**  
**  
--
--  
--
**  
**  
**  

93-0211
01/21/98
12:20
73  
163  
--
470  
2.0
--
--  
--
0.32
0.93
0.02

93-0254
03/23/98
10:06
52  
110  
--
440  
2.6
--
--  
--
0.16
0.91
0.03
BEAVER BROOK

Station: CR03,  Mile Point: 0.04

Description: upstream/north at Holten Street, Danvers.  Midstream wade-in sample.

93-0010
06/25/97
14:12
53  
141  
--
230  
<2.5
--
--  
--
0.03
1.4  
0.06

93-0037
07/29/97
14:49
61  
156  
--
250  
**  
--
--  
--
0.04
0.74
0.05

93-0070
09/09/97
14:46
49  
122  
--
171  
<2.5
--
--  
--
0.05
0.85
0.04
CRANE BROOK

Station: CR04,  Mile Point: 1.2

Description: approximately 20 feet downstream/northeast of Route 114 (in front of Chevrolet dealer), Danvers.  Midstream wade-in sample.

93-0036
07/29/97
14:11
153  
204  
--
190  
**  
--
--  
--
0.50
0.70
0.04

93-0071
09/09/97
15:25
184  
236  
--
160  
<2.5
--
--  
--
1.7  
0.40
0.02

93-0257
03/23/98
10:47
100  
160  
--
220  
1.4
--
--  
--
0.63
1.5  
0.02
CRANE BROOK

Station: CR02,  Mile Point: 0.2

Description: downstream/east at Pine Street, Danvers.  Midstream wade-in sample.

93-0011
06/25/97
14:35
112  
169  
--
116  
4.0
--
--  
--
0.18
2.0  
0.04

93-0043
07/29/97
14:46
101  
149  
--
125  
--  
--
--  
--
0.03
1.9  
0.04

93-0069
09/09/97
14:08
118  
175  
--
122  
<2.5
--
--  
--
0.14
2.2  
0.05
* = interference           ** = missing/censored data          -- = no data 

Table B4.  Continued.  1997/1998 DEP DWM North Coastal Watershed, 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

WATERS RIVER

Station: WA02,  Mile Point: 1.8

Description: upstream/northwest at Mount Pleasant Drive, Peabody.  Midstream wade-in sample.

93-0041
07/29/97
**
              -------------------------------------------------------------- Not enough flow to take sample---------------------------------------------

WATERS RIVER

Station: WA01,  Mile Point: 1.5

Description: downstream/east of Sylvan Street, Peabody.  Midstream wade-in sample.

93-0018
06/30/97
13:37
74  
158  
--
175  
<2.5
--
--  
--
0.05
2.9  
0.04

93-0040
07/29/97
13:36
77  
143  
--
160  
--  
--
--  
--
0.09
3.3  
0.04

93-0067
09/09/97
11:27
79  
148  
--
143  
--  
--
--  
--
0.02
2.8  
0.03

93-0090
10/21/97
9:57
80  
407  
--
735  
3.4
--
--  
--
0.05
2.8  
0.02

93-0160
11/19/97
9:42
**  
**  
--
**  
**  
--
--  
--
**  
**  
**  

93-0210
01/21/98
9:52
61  
155  
--
325  
1.7
--
--  
--
0.07
1.5  
0.05

93-0261
03/23/98
13:25
34  
99  
--
460  
17  
--
--  
--
0.13
1.3  
0.08
PROCTOR BROOK

Station: NR01,  Mile Point: 1.2

Description: downstream/east at Howley Street, Peabody.  Midstream wade-in sample. (At time of sampling in 1997, thought to be North River )

93-0013
93-0014
06/30/97
14:25
70  
117  
--
153  
<2.5
--
--  
--
0.10
1.2  
0.06

93-0014
93-0013
06/30/97
14:25
64  
118  
--
155  
<2.5
--
--  
--
0.11
1.3  
0.07

93-0038
93-0039
07/29/97
15:26
86  
123  
--
155  
--  
--
--  
--
0.11
1.7  
0.13

93-0039
93-0038
07/29/97
15:26
86  
128  
--
150  
--  
--
--  
--
0.11
1.7  
0.14

93-0065
93-0066
09/09/97
11:52
80  
126  
--
132  
<2.5
--
--  
--
0.07
1.3  
0.06

93-0066
93-0065
09/09/97
11:52
80  
125  
--
132  
<2.5
--
--  
--
0.06
1.2  
0.06

93-0094
10/21/97
10:36
96  
181  
--
176  
<2.5
--
--  
--
0.26
1.4  
0.08

93-0164
11/19/97
10:09
**  
**  
--
**  
**  
--
--  
--
**  
**  
**  

93-0214
01/21/98
10:31
44  
117  
--
460  
1.4
--
--  
--
0.58
1.3  
0.03

93-0260
03/23/98
12:58
33  
90  
--
400  
5.6
--
--  
--
0.33
1.2  
0.05
GOLDTHWAIT BROOK

Station: GB01,  Mile Point: 0.4

Description: upstream/west at Foster Street, Peabody.  Midstream wade-in sample.

93-0095
10/21/97
**
              -------------------------------------------------------------- Not enough flow to take sample---------------------------------------------
--  
--  
--
--  
--  
--
--  
--
--  
--  
--  

93-0165
11/19/97
10:25
**  
**  
--
**  
**  
--
--  
--
**  
**  
**  

93-0215
01/21/98
10:54
38  
85  
--
150  
1.0
--
--  
--
0.49
0.98
0.02

93-0252
03/23/98
11:13
30  
68  
--
180  
1.1
--
--  
--
0.28
1.1  
0.02
* = interference           ** = missing/censored data          -- = no data 


Table B4.  Continued.  1997/1998 DEP DWM North Coastal Watershed, 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

FOREST RIVER

Station: FR01,  Mile Point: 1

Description: upstream/west approximately 4/10 mile from Loring Avenue, Salem.  Midstream wade-in sample.

93-0019
06/30/97
15:07
97  
297  
--
650  
16  
--
--  
--
0.11
0.27
0.09

93-0259
03/23/98
12:20
51  
80  
--
5.5
<1.0
--
--  
--
0.02
0.13
0.02
SAUGUS RIVER

Station: SR04,  Mile Point: 13.2

Description: outlet Lake Quannapowitt - downstream/east at Main Street, Wakefield (approximately 15 feet from road).  Midstream wade-in sample.

93-0009
06/25/97
12:34
47  
74  
--
150  
134  
--
--  
--
0.66
0.36
0.08

93-0034
07/29/97
13:10
55  
74  
--
160  
11  
--
--  
--
0.93
0.36
0.14
SAUGUS RIVER

Station: SR03,  Mile Point: 9.7

Description: upstream/north at Salem Street, Wakefield/Lynnfield border.  Midstream wade-in sample.

93-0007
06/25/97
11:48
89  
136  
--
145  
2.8
--
--  
--
0.17
0.66
0.06

93-0031
07/29/97
11:48
94  
145  
--
215  
**  
--
--  
--
0.17
1.1  
0.04

93-0061
09/09/97
12:18
97  
150  
--
205  
4.0
--
--  
--
0.18
0.88
0.08

93-0103
10/21/97
11:53
100  
171  
--
200  
<2.5
--
--  
--
0.16
0.75
0.10

93-0155
11/19/97
10:39
91  
123  
--
210  
**  
--
--  
--
0.25
0.85
**  

93-0205
01/21/98
11:28
53  
92  
--
83  
<1.0
--
--  
--
0.03
0.37
0.02
Pipe/Discharge to SAUGUS RIVER

Station: SD01,  Mile Point: 9.66

Description: approximately 10 feet downstream/south of Salem Street, Wakefield.  Stormdrain on western bank.

93-0032
07/29/97
12:05
139  
129  
--
340  
**  
--
--  
--
0.09
2.6  
0.04

93-0062
09/09/97
12:36
143  
245  
--
335  
<2.5
--
--  
--
0.09
1.9  
0.07
SAUGUS RIVER

Station: SR02,  Mile Point: 5.7

Description: upstream/west  at Route 1, Saugus (North Saugus).  Midstream wade-in sample.

93-0003
06/25/97
9:15
63  
107  
--
124  
7.0
--
--  
--
0.03
0.92
0.07

93-0027
07/29/97
9:18
69  
94  
--
120  
**  
--
--  
--
0.03
0.65
0.07

93-0052
09/09/97
8:01
77  
115  
--
130  
3.4
--
--  
--
<0.02
0.50
0.07

93-0152
11/19/97
12:46
54  
105  
--
175  
**  
--
--  
--
0.13
0.58
**  

93-0202
01/21/98
10:20
39  
91  
--
247  
1.2
--
--  
--
0.07
0.61
0.03
* = interference           ** = missing/censored data          -- = no data

Table B4.  Continued.  1997/1998 DEP DWM North Coastal Watershed, 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

SAUGUS RIVER

Station: SR01,  Mile Point: 4.2

Description: east of the Saugus River Iron Works,  due west of the end of Bridge Street, Saugus.  Midstream wade-in sample.

93-0001
93-0002
06/25/97
8:36
63  
105  
--
126  
5.4
--
--  
--
0.03
1.1  
0.07

93-0002
93-0001
06/25/97
8:36
62  
105  
--
124  
5.2
--
--  
--
0.04
1.1  
0.08

93-0025
93-0026
07/29/97
8:45
62  
93  
--
112  
**  
--
--  
--
<0.02
0.99
0.06

93-0026
93-0025
07/29/97
8:45
63  
95  
--
110  
**  
--
--  
--
0.02
0.97
0.06

93-0050
93-0051
09/09/97
7:17
69  
109  
--
114  
<2.5
--
--  
--
<0.02
0.83
0.04

93-0051
93-0050
09/09/97
7:17
68  
107  
--
115  
<2.5
--
--  
--
<0.02
0.82
0.03

93-0098
93-0099
10/21/97
10:41
69  
138  
--
120  
<2.5
--
--  
--
<0.02
0.52
0.03

93-0099
93-0098
10/21/97
10:41
70  
138  
--
123  
<2.5
--
--  
--
<0.02
0.51
0.03

93-0150
93-0151
11/19/97
9:44
50  
99  
--
170  
**  
--
--  
--
0.10
0.73
**  

93-0151
93-0150
11/19/97
9:54
51  
100  
--
170  
**  
--
--  
--
0.09
0.73
**  

93-0200
93-0201
01/21/98
9:46
42  
90  
--
235  
4.0
--
--  
--
0.07
0.69
0.02

93-0201
93-0200
01/21/98
9:46
40  
92  
--
235  
4.6
--
--  
--
0.06
0.68
0.03
HAWKES BROOK

Station: HB02,  Mile Point: 2.2

Description: north of Hawkes Pond, downstream/south at Salem Street/Route 129, Lynnfield.  Midstream wade-in sample.

93-0006
06/25/97
11:06
44  
70  
--
77  
5.4
--
--  
--
<0.02
1.6  
0.08

93-0029
07/29/97
10:47
72  
123  
--
205  
**  
--
--  
--
<0.02
1.4  
0.20

93-0054
09/09/97
9:09
69  
128  
--
195  
3.6
--
--  
--
<0.02
0.87
0.07

93-0101
10/21/97
14:25
64  
145  
--
230  
<2.5
--
--  
--
<0.02
0.65
0.05

HAWKES BROOK

Station: HB01,  Mile Point: 0.7

Description: south of Hawkes Pond, upstream/north at Spring Street (which is east off Walnut Street), North Saugus.  Midstream wade-in sample.

93-0004
06/25/97
9:44
72  
109  
--
118  
18  
--
--  
--
0.08
0.97
0.07

93-0028
07/29/97
10:19
78  
106  
--
128  
**  
--
--  
--
0.07
0.99
0.04

93-0053
09/09/97
8:32
73  
103  
--
103  
63  
--
--  
--
0.04
0.63
0.10

93-0100
10/21/97
11:19
72  
117  
--
77  
8.0
--
--  
--
0.05
0.20
0.08

93-0153
11/19/97
12:24
67  
94  
--
90  
**  
--
--  
--
0.15
0.42
**  

93-0203
01/21/98
10:55
47  
96  
--
160  
1.4
--
--  
--
0.09
1.0  
0.04
Pipe/Discharge to MILL RIVER

Station: MRP2,  Mile Point: 1.21

Description: upstream/north at Water Street/Route 129, Wakefield.  Pipe entering from western shore, upstream of pipe MRP1.

93-0058
09/09/97
10:10
66  
117  
--
133  
<2.5
--
--  
--
0.15
0.90
0.03
MILL RIVER

Station: MR02,  Mile Point: 1.2

Description: upstream/north at Water Street/Route 129, Wakefield.  Midstream wade-in sample.

93-0056
09/09/97
9:46
81  
86  
--
71  
3.8
--
--  
--
0.21
0.42
0.06
* = interference           ** = missing/censored data          -- = no data 


Table B4.  Continued.  1997/1998 DEP DWM North Coastal Watershed, 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

Pipe/Discharge to MILL RIVER

Station: MRP1,  Mile Point: 1.2

Description: upstream/north at Water Street/Route 129, Wakefield.  Pipe entering from western shore, downstream of pipe MRP2.

93-0057
09/09/97
10:02
67  
116  
--
134  
<2.5
--
--  
--
0.16
0.91
0.03
MILL RIVER

Station: MR01,  Mile Point: 0.5

Description: just upstream/west of Farm Street (which is south off of Route 129), Wakefield.  Midstream wade-in sample.

93-0055
09/09/97
10:37
76  
106  
--
129  
<2.5
--
--  
--
0.04
0.77
0.11

93-0102
10/21/97
12:17
76  
148  
--
163  
3.6
--
--  
--
0.06
0.76
0.21

93-0154
11/19/97
11:59
57  
115  
--
235  
**  
--
--  
--
0.20
0.68
**  

93-0204
01/21/98
12:41
41  
101  
--
285  
1.2
--
--  
--
0.14
0.87
0.03
MILL RIVER

Station: MR03,  Mile Point: 0.01

Description: just upstream/west of confluence with Saugus River,  south of Route 129 near Wakefield/Saugus border, Wakefield.

93-0005
06/25/97
10:30
69  
95  
--
94  
3.2
--
--  
--
0.25
0.84
0.03

93-0030
07/29/97
11:18
60  
81  
--
105  
**  
--
--  
--
0.03
0.86
0.12

93-0059
09/09/97
11:14
84  
144  
--
138  
29  
--
--  
--
0.34
1.0  
0.13
BEAVERDAM BROOK

Station: BB01,  Mile Point: 1.2

Description: upstream/north at Chestnut Street, Lynnfield.  Midstream wade-in sample.

93-0008
06/25/97
13:25
132  
173  
--
50  
12  
--
--  
--
0.04
2.6  
0.09

93-0033
07/29/97
12:36
139  
128  
--
46  
**  
--
--  
--
0.04
2.1  
0.11

93-0063
09/09/97
13:08
153  
187  
--
41  
9.4
--
--  
--
0.03
1.9  
0.08

93-0104
10/21/97
13:08
165  
250  
--
38  
<2.5
--
--  
--
<0.02
1.3  
0.08

93-0156
11/19/97
11:12
107  
148  
--
38  
**  
--
--  
--
0.02
1.7  
**  

93-0206
01/21/98
12:06
57  
99  
--
42  
1.0
--
--  
--
<0.02
1.7  
0.03
BEAVERDAM BROOK

Station: BB01A,  Mile Point: 1.16

Description: downstream/south at Chestnut Street and downstream of  pipe under bridge, (approximately 20 feet separating this and BB01), Lynnfield.  Midstream 

wade-in sample.


93-0106
10/21/97
13:13
--  
--  
--
--  
--  
--
--  
--
--  
--  
--  
* = interference           ** = missing/censored data          -- = no data
Table B5.  1997/1998 DEP DWM North Coastal Watershed, bacteria data.  Units in colonies/100mls.


Time
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS

(24hr)

Unnamed and/or Undefined SARIS

Station: FF01 3/98,  Mile Point: 0.2

Description: upstream/west of Cabot Road Danvers.  (unnamed tributary to Frost Fish Brook)

93-0256
03/23/98
9:32
100
<20
--  
--  
ALEWIFE BROOK

Station: AL01,  Mile Point: 0.1

Description: approximately 100 meters upstream/northeast of Babson Reservoir, Gloucester.

93-0017
06/30/97
10:49
<20
20
--  
--  
CAT BROOK

Station: SM02,  Mile Point: 0.5

Description: upstream/east at Norwood Avenue, Manchester.  Midstream wade-in sample.

93-0047
07/29/97
10:36
360
20
--  
--  
CAT BROOK

Station: SM01,  Mile Point: 0.3

Description: upstream/east at School Street, Manchester.  Midstream wade-in sample.

93-0020
06/30/97
11:51
440
240
--  
--  

93-0046
07/29/97
9:56
400
20
--  
--  

93-0074
09/09/97
10:48
920
620
--  
--  

93-0096
10/21/97
13:45
800
400
--  
--  

93-0166
11/19/97
11:04
**  
--  
--  
--  

93-0216
01/21/98
11:27
<20
<20
--  
--  

93-0250
93-0251
03/23/98
8:18
<20
<20
--  
--  

93-0251
93-0250
03/23/98
8:18
<20
<20
--  
--  
BASS RIVER/Shoe Pond

Station: BR01,  Mile Point: 1.1

Description: Shoe Pond outlet pipes, just south of Route 62, Beverly.  (Pipes only visible at low tide.)

93-0258
03/23/98
13:47
4,000
1,000
--  
--  
FROST FISH BROOK

Station: FF01 7/97,  Mile Point: 1

Description: downstream/south at Cabot Road, Danvers.  Midstream wade-in sample.

93-0045
07/29/97
11:47
200
100
--  
--  
FROST FISH BROOK

Station: PR01,  Mile Point: 0.01

Description: upstream/north at Route 62, Danvers.  Midstream wade-in sample.

93-0016
06/30/97
12:35
1,300
800
--  
--  

93-0044
07/29/97
12:15
200
140
--  
--  

93-0072
09/09/97
12:55
1,600
1,200
--  
--  

93-0092
93-0093
10/21/97
13:02
2,200
1,400
--  
--  

93-0093
93-0092
10/21/97
13:02
4,000
2,400
--  
--  

93-0162
93-0163
11/19/97
11:33
**  
--  
--  
--  

93-0163
93-0162
11/19/97
11:33
**  
--  
--  
--  

93-0212
93-0213
01/21/98
11:56
160
<20
--  
--  

93-0213
93-0212
01/21/98
11:56
20
<20
--  
--  

93-0255
03/23/98
9:07
<20
40
--  
--  
CRANE RIVER

Station: CR01,  Mile Point: 1.6

Description: upstream/west at Ash Street, Danvers.  Midstream wade-in sample.

93-0015
06/30/97
13:06
240
60
--  
--  

93-0042
07/29/97
14:21
140
<20
--  
--  

93-0068
09/09/97
12:30
280
140
--  
--  

93-0091
10/21/97
12:38
2,400
400
--  
--  

93-0161
11/19/97
12:03
**  
--  
--  
--  

93-0211
01/21/98
12:20
100
40
--  
--  

93-0254
03/23/98
10:06
80
<20
--  
--  
* = interference           ** = missing/censored data          -- = no data
Table B5.  Continued.  1997/1998 DEP DWM North Coastal Watershed, bacteria data. Units in colonies/100mls. 


Time
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS

(24hr)

BEAVER BROOK

Station: CR03,  Mile Point: 0.04

Description: upstream/north at Holten Street, Danvers.  Midstream wade-in sample.

93-0010
06/25/97
14:12
280
--  
--  
--  

93-0037
07/29/97
14:49
540
280
--  
--  

93-0070
09/09/97
14:46
540
340
--  
--  
CRANE BROOK

Station: CR04,  Mile Point: 1.2

Description: approximately 20 feet downstream/northeast of Route 114 (in front of Chevrolet dealer), Danvers.  

Midstream wade-in sample.


93-0036
07/29/97
14:11
900
120
--  
--  

93-0071
09/09/97
15:25
180
20
--  
--  

93-0257
03/23/98
10:47
100
20
--  
--  
CRANE BROOK

Station: CR02,  Mile Point: 0.2

Description: downstream/east at Pine Street, Danvers.  Midstream wade-in sample.

93-0011
06/25/97
14:35
240
--  
--  
--  

93-0043
07/29/97
14:46
80
60
--  
--  

93-0069
09/09/97
14:08
280
80
--  
--  
WATERS RIVER

Station: WA02,  Mile Point: 1.8

Description: upstream/northwest at Mount Pleasant Drive, Peabody.  Midstream wade-in sample.

93-0041
07/29/97
             --------------- Not enough flow to take sample--------------
** 
WATERS RIVER

Station: WA01,  Mile Point: 1.5

Description: downstream/east of Sylvan Street, Peabody.  Midstream wade-in sample.

93-0018
06/30/97
13:37
500
80
--  
--  

93-0040
07/29/97
13:36
840
20
--  
--  

93-0067
09/09/97
11:27
200
40
--  
--  

93-0090
10/21/97
9:57
3,200
1,200
--  
--  

93-0160
11/19/97
9:42
**  
--  
--  
--  

93-0210
01/21/98
9:52
200
20
--  
--  

93-0261
03/23/98
13:25
240
20
--  
--  
PROCTOR BROOK

Station: NR01,  Mile Point: 1.2

Description: downstream/east at Howley Street, Peabody.  Midstream wade-in sample. (At time of sampling in 1997, 

thought to be North River )


93-0013
93-0014
06/30/97
14:25
1,100
640
--  
--  

93-0014
93-0013
06/30/97
14:25
1,200
680
--  
--  

93-0038
93-0039
07/29/97
15:26
32,000
6,000
--  
--  

93-0039
93-0038
07/29/97
15:26
50,000
3,000
--  
--  

93-0065
93-0066
09/09/97
11:52
1,500
460
--  
--  

93-0066
93-0065
09/09/97
11:52
1,500
620
--  
--  

93-0094
10/21/97
10:36
3,600
1,400
--  
--  

93-0164
11/19/97
10:09
**  
--  
--  
--  

93-0214
01/21/98
10:31
800
200
--  
--  

93-0260
03/23/98
12:58
640
260
--  
--  
GOLDTHWAIT BROOK

Station: GB01,  Mile Point: 0.4

Description: upstream/west at Foster Street, Peabody.  Midstream wade-in sample.

93-0095
10/21/97
             --------------- Not enough flow to take sample--------------
** 

93-0165
11/19/97
10:25
**  
--  
--  
--  

93-0215
01/21/98
10:54
40
<20
--  
--  

93-0252
03/23/98
11:13
<20
<20
--  
--  
FOREST RIVER

Station: FR01,  Mile Point: 1

Description: upstream/west approximately 4/10 mile from Loring Avenue, Salem.  Midstream wade-in sample.

93-0019
06/30/97
15:07
540
280
--  
--  

93-0259
03/23/98
12:20
20
<20
--  
--  
* = interference           ** = missing/censored data          -- = no data
Table B5.  Continued.  1997/1998 DEP DWM North Coastal Watershed, bacteria data. Units in colonies/100mls. 


Time
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS

(24hr)

SAUGUS RIVER

Station: SR04,  Mile Point: 13.2

Description: outlet Lake Quannapowitt - downstream/east at Main Street, Wakefield (approximately 15 feet from road).  

Midstream wade-in sample.


93-0009
06/25/97
12:34
40
--  
--  
--  

93-0034
07/29/97
13:10
160
<20
--  
--  
SAUGUS RIVER

Station: SR03,  Mile Point: 9.7

Description: upstream/north at Salem Street, Wakefield/Lynnfield border.  Midstream wade-in sample.

93-0007
06/25/97
11:48
280
--  
--  
--  

93-0031
07/29/97
11:48
160
40
--  
--  

93-0061
09/09/97
12:18
80
<20
--  
--  

93-0103
10/21/97
11:53
400
100
--  
--  

93-0155
11/19/97
10:39
<20
--  
--  
--  

93-0205
01/21/98
11:28
<100
<20
--  
--  
Pipe/Discharge to SAUGUS RIVER

Station: SD01,  Mile Point: 9.66

Description: approximately 10 feet downstream/south of Salem Street, Wakefield.  Stormdrain on western bank.

93-0032
07/29/97
12:05
60
20
--  
--  

93-0062
09/09/97
12:36
20
60
--  
--  
SAUGUS RIVER

Station: SR02,  Mile Point: 5.7

Description: upstream/west  at Route 1, Saugus (North Saugus).  Midstream wade-in sample.

93-0003
06/25/97
9:15
80
--  
--  
--  

93-0027
07/29/97
9:18
520
60
--  
--  

93-0052
09/09/97
8:01
180
80
--  
--  

93-0152
11/19/97
12:46
320
--  
--  
--  

93-0202
01/21/98
10:20
40
20
--  
--  
SAUGUS RIVER

Station: SR01,  Mile Point: 4.2

Description: east of the Saugus River Iron Works, due west of the end of Bridge Street, Saugus.  Midstream wade-in 

sample.


93-0001
93-0002
06/25/97
8:36
60
--  
--  
--  

93-0002
93-0001
06/25/97
8:36
60
--  
--  
--  

93-0025
93-0026
07/29/97
8:45
620
120
--  
--  

93-0026
93-0025
07/29/97
8:45
560
100
--  
--  

93-0050
93-0051
09/09/97
7:17
2,800
1,300
--  
--  

93-0051
93-0050
09/09/97
7:17
2,100
1,200
--  
--  

93-0098
93-0099
10/21/97
10:41
1,200
200
--  
--  

93-0099
93-0098
10/21/97
10:41
600
140
--  
--  

93-0150
93-0151
11/19/97
9:44
1,700
--  
--  
--  

93-0151
93-0150
11/19/97
9:54
860
--  
--  
--  

93-0200
93-0201
01/21/98
9:46
<20
<20
--  
--  

93-0201
93-0200
01/21/98
9:46
20
20
--  
--  
HAWKES BROOK

Station: HB02,  Mile Point: 2.2

Description: north of Hawkes Pond, downstream/south at Salem Street/Route 129, Lynnfield.  Midstream wade-in sample.

93-0006
06/25/97
11:06
1,200
--  
--  
--  

93-0029
07/29/97
10:47
460
120
--  
--  

93-0054
09/09/97
9:09
1,400
700
--  
--  

93-0101
10/21/97
14:25
2,000
300
--  
--  
HAWKES BROOK

Station: HB01,  Mile Point: 0.7

Description: south of Hawkes Pond, upstream/north at Spring Street (which is east off Walnut Street), North Saugus.  

Midstream wade-in sample.


93-0004
06/25/97
9:44
680
--  
--  
--  

93-0028
07/29/97
10:19
2,400
1,000
--  
--  

93-0053
09/09/97
8:32
820
600
--  
--  

93-0100
10/21/97
11:19
800
200
--  
--  

93-0153
11/19/97
12:24
400
--  
--  
--  

93-0203
01/21/98
10:55
<20
<20
--  
--  
* = interference           ** = missing/censored data          -- = no data
Table B5.  Continued.  1997/1998 DEP DWM North Coastal Watershed, bacteria data. Units in colonies/100mls. 


Time
FECAL
E-COLI
ENTEROCOCCUS
AEROMONAS

(24hr)

Pipe/Discharge to MILL RIVER

Station: MRP2,  Mile Point: 1.21

Description: upstream/north at Water Street/Route 129, Wakefield.  Pipe entering from western shore, upstream of pipe 

MRP1.


93-0058
09/09/97
10:10
1,500
320
--  
--  
MILL RIVER

Station: MR02,  Mile Point: 1.2

Description: upstream/north at Water Street/Route 129, Wakefield.  Midstream wade-in sample.

93-0056
09/09/97
9:46
40
40
--  
--  
Pipe/Discharge to MILL RIVER

Station: MRP1,  Mile Point: 1.2

Description: upstream/north at Water Street/Route 129, Wakefield.  Pipe entering from western shore, downstream of 

pipe MRP2.


93-0057
09/09/97
10:02
1,300
480
--  
--  
MILL RIVER

Station: MR01,  Mile Point: 0.5

Description: just upstream/west of Farm Street (which is south off of Route 129), Wakefield.  Midstream wade-in sample.

93-0055
09/09/97
10:37
280
120
--  
--  

93-0102
10/21/97
12:17
600
200
--  
--  

93-0154
11/19/97
11:59
200
--  
--  
--  

93-0204
01/21/98
12:41
100
40
--  
--  
MILL RIVER

Station: MR03,  Mile Point: 0.01

Description: just upstream/west of confluence with Saugus River,  south of Route 129 near Wakefield/Saugus border, 

Wakefield.


93-0005
06/25/97
10:30
420
--  
--  
--  

93-0030
07/29/97
11:18
220
20
--  
--  

93-0059
09/09/97
11:14
60
60
--  
--  
BEAVERDAM BROOK

Station: BB01,  Mile Point: 1.2

Description: upstream/north at Chestnut Street, Lynnfield.  Midstream wade-in sample.

93-0008
06/25/97
13:25
40
--  
--  
--  

93-0033
07/29/97
12:36
2,000
480
--  
--  

93-0063
09/09/97
13:08
1,600
800
--  
--  

93-0104
10/21/97
13:08
200
<20
--  
--  

93-0156
11/19/97
11:12
<20
--  
--  
--  

93-0206
01/21/98
12:06
20
20
--  
--  
BEAVERDAM BROOK

Station: BB01A,  Mile Point: 1.16

Description: downstream/south at Chestnut Street and downstream of  pipe under bridge, (approximately 20 feet 

separating this and BB01), Lynnfield.  Midstream wade-in sample.


93-0106
10/21/97
13:13
400
400
--  
--  
* = interference           ** = missing/censored data          -- = no data
Macroinvertebrates 
Results from DEP’s 1997/1998 benthic macroinvertebrate study are presented in Appendix C of this report.

Periphyton

The dominant algal groups found in the subbasins of the North Coastal Watershed during 1997 were typically green algae (Chlorophyceae) although blue-green Cyanobacteria were also found (Cyanophyceae).  In many cases, pools were sampled as well as riffles.   In the low velocity runs and pools of enriched streams, the algal community is usually dominated by filamentous green algae (Biggs 1996), in areas with phosphorus enrichment, the benthic community can sometimes be dominated by the Cyanophyceae (Borchardt 1996).  The pools and floating algal mats of Hawkes Brook at HB02, downstream from Salem St., Lynnfield and Goldthwait Brook (GB01, upstream from First Ave., Peabody, had abundant blue-green genera: Lyngbya, and Oscillatoria.   In the North Coastal Watershed, the pools typically had the opportunistic filamentous green alga Spirogyra sp. as the dominant alga.  Frost Fish Brook at FF01 (upstream from Route 62, Danvers) had the marine green, Enteromorpha spp. which was dominant in the pool but was not abundant overall.  It was more abundant on the downstream side of Route 62.  Because the area just above Route 62 is a smelt spawning area, it is important to monitor the proliferation of green algae in the pools and riffles of this tributary as well as Porter River.  Large algal biomass would indicate nutrient enrichment and can affect dissolved oxygen levels.  Also, when the alga breaks down the particles can clog the interstitial spaces that leads to alteration of the invertebrate community.  The survival of the smelt eggs can also be affected by algal growth, particularly if the fast growing blue-green Cyanobacteria and the filamentous green algae proliferate and cover the eggs.

Periphyton samplers were deployed at two systems in the North Coastal Watershed in 1997.  Others would have been included if there were sufficient flow to cover the samplers.  The two systems were the Crane Brook system and the Porter River system.  The Crane Brook (CR04) station on the upstream side of Route 114, just above CR04, was located in an area of open canopy.  The riparian zone was entirely planted in grass.  The station was located in front of the Chevrolet dealership.  The productivity was P=93.33 mg ash free weight/m2/day (Table B6).  This was the lowest P value of the three stations sampled in this basin. The Crane Brook system periphyton production increased between CR04 and CR02 to 116 mg/m2/day.  CR02 had a partially open canopy.  

Production was the highest in the Porter River system at 270  mg/m2/day ash free dry weight.  The station located at Route 62, Danvers has a partially open canopy and is tidally affected.  Its main tributary, Frost Fish Brook, has one of the few remaining smelt spawning areas in the Danvers River system.  It is important to monitor its biological communities and habitats so that the smelt spawning ground will not be further impaired.   To provide some perspective for this P value for the Porter River, an enriched site on the Charles River at the Watertown Dam, Watertown was chosen for comparison.  It had a P of 400 mg/m2/day.  All the rock surfaces at this station had long streamers of green algae and is considered to be highly impacted.  The Porter River is not degraded to that point yet but algal production is relatively high.  The pools on the upstream side of Route 62 were dominated by the green filamentous alga Enteromorpha spp. and growth was also observed in the area where the artificial substrates were deployed.  Prolific growth of this opportunistic alga can alter benthic habitats by filling in interstitial spaces with organic matter and reducing the available attachment sites for other slower growing algae or other invertebrates to grow. 

Table B6.  North Coastal Watershed Periphyton Production in Ash Free Weight (mg/m2/day) Sampled from 5 - 25 August 1997

Location
Ash Free Weight mg/m2/day

Crane Brook upstream @ Rte 114, Danvers
93.3

Crane River upstream @ Ash St., Danvers
116

Porter River  downstream @ Route 62, Danvers
270

Fish Toxics

Sampling at Lake Quannapowitt resulted in the collection (Table B7) of largemouth bass (Micropterus salmoides), yellow perch (Perca flavescens), white perch (Morone americana), common carp (Cyprinus carpio), brown bullhead (Ameirus nebulosis), and black crappie (Pomoxis nigromaculatus).  Species collected from Chebacco Lake were; largemouth bass, chain pickerel (Esox niger), brown bullhead, yellow perch, and bluegill (Lepomis macrochirus).  In most cases fish selected for analysis represented species and sizes desirable by the angling public for consumption, as well as fish from different feeding guilds (i.e., predator, invertivore, omnivore).

Lead and cadmium levels were below minimum detection limits (Table B7) defined by EPA analytical methods (Pb=<0.14 mg/kg, and Cd=<0.02 mg/kg) in all samples analyzed from both ponds.  Mercury ranged from 0.09 mg/kg in a composite sample of brown bullheads to 0.74 mg/kg in a composite sample of largemouth bass from Chebacco Lake.  In Lake Quannapowitt, mercury ranged from below detection (0.02 mg/kg) in a composite sample of brown bullheads as well as one individually analyzed common carp to a high of 0.22 mg/kg in a sample of white perch.    Arsenic levels were mostly undetectable (<0.04 mg/kg) in fish from Chebacco Lake, although values of 0.046 mg/kg and 0.058 mg/kg were revealed in composite samples of yellow perch and largemouth bass respectively.  Arsenic levels in fish from Lake Quannapowitt ranged from <0.04 mg/kg in white perch and largemouth bass to 0.22 mg/kg in brown bullheads.  Selenium was detected in all samples from both ponds.   In fish from Chebacco Lake, levels ranged from 0.071 mg/kg in a sample of brown bullheads to 0.235 mg/kg in a sample of yellow perch.  Levels in Lake Quannapowitt fish ranged between 0.22 mg/kg in a composite of brown bullheads to 0.347 mg/kg in a composite sample of largemouth bass. Neither PCB nor organochlorine pesticides were detected in any of the samples analyzed 

Table B7.  1997/1998 DEP DWM North Coastal Watershed fish toxics monitoring data (mg/kg unless otherwise noted).  All concentrations are in wet weight.
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Lake Quannapowitt, Station F0061: in Wakefield.

98001

LQF98-01

5/18/98

C

I

43.7

1200

<0.020

<0.140

<0.020

0.090

0.345

0.59

ND

0.027*

98002

LQF98-02

5/18/98

LMB

C

34.5

630

<0.020

<0.140

0.08

<0.040

0.347

0.20

ND

ND

LQF98-03

5/18/98

LMB

C

34.5

590

LQF98-04

5/18/98

LMB

C

33.7

610

98003

LQF98-05

5/18/98

BB

C

30.5

340

<0.020

<0.140

<0.020

0.220

0.220

0.10

ND

ND

LQF98-06

5/18/98

BB

C

28.3

300

LQF98-07

5/18/98

BB

C

26.6

260

98004

LQF98-08

5/18/98

YP

C

27.7

220

<0.020

<0.20

0.060

0.043

0.327

0.12

ND

ND

LQF98-09

5/18/98

YP

C

27.4

240

LQF98-10

5/18/98

YP

C

25.5

200

98005

LQF98-11

5/18/98

WP

C

30.1

390

<0.020

<0.20

0.220

<0.040

0.324

0.31

ND

0.025*

LQF98-12

5/18/98

WP

C

31.5

480

LQF98-13

5/18/98

WP

C

29.3

340

98006

LQF98-14

5/18/98

BC

C

28.4

360

<0.020

<0.20

0.040

0.049

0.332

0.10

ND

ND

LQF98-15

5/18/98

BC

C

25.3

240

Chebacco Lake, Station F0062: in Essex/Hamilton.

98007

CHF98-01

6/3/98

LMB

C

40.6

840

<0.02

<0.14

0.74

0.058

0.127

0.06

ND

ND

CHF98-02

6/3/98

LMB

C

39.8

840

CHF98-03

6/3/98

LMB

C

35.7

540

98008

CHF98-04

6/3/98

CP

C

40.6

400

<0.02

<0.14

0.37

<0.040

0.126

0.06

ND

ND

CHF98-05

6/3/98

CP

C

43.2

440

CHF98-06

6/3/98

CP

C

41.9

400

98009

CHF98-07

6/3/98

BB

C

31.3

400

<0.02

<0.14

0.09

<0.040

0.071

0.23

ND

ND

CHF98-08

6/3/98

BB

C

30.5

370

CHF98-09

6/3/98

BB

C

33.1

470

98010

CHF98-10

6/3/98

YP

C

23.0

140

<0.02

<0.14

0.29

0.046

0.235

0.14

ND

ND

CHF98-11

6/3/98

YP

C

23.5

160

CHF98-12

6/3/98

YP

C

22.6

140

98011

CHF98-13

6/3/98

B

C

22.4

220

<0.02

<0.14

0.29

<0.040

0.208

0.05

ND

ND

CHF98-14

6/3/98

B

C

19.2

170

CHF98-15

6/3/98

B

C

19.6

170

1

Species:

bluegill (B) 

Lepomis macrochirus 

2

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

*DDE

brown bullhead (BB)

 Ameiurus nebulosus

Composite (C)

black crappie (BC) 

Pomoxis nigromaculatus 

Individual (I)

common carp (C) 

Cyprinus carpio

chain pickerel (CP) 

Esox niger

largemouth bass (LMB) 

Micropterus salmoides

white perch (WP) 

Morone americana 

yellow perch (YP) 

Perca flavescens

ND - not detected or analytical result is at or below 

established minimum detection limit (MDL)



Lakes
Lake synoptic survey results (MA DEP 1997) are presented in Table B8.

Table B8.  1997 DEP DWM North Coastal Watershed lake survey data.

Lake

Location
Size

(Acres)
Trophic

State
Observations and/or Objectionable Conditions
Potential Threats To Water Quality

Babson Reservoir, 1
Gloucester
29
U
Non-native plant (Lythrum salicaria),  Floating scum and bird waste 
Gulls

Beck Pond,

Hamilton
40
E
Non-native plant (Lythrum salicaria)
Residential development

Birch Pond Reservoir, 1
Lynn/ Saugus
80
U
Non-native plant (Lythrum salicaria)
Road runoff

Breeds Pond 1
Lynn
177
U
Non-native plant (Lythrum salicaria),  LWSC Public Water Supply (PWS) 
Gulls and geese, water withdrawal

Browns Pond 1
Peabody
25
M
Non-native plant (Lythrum salicaria)
Residential development

Buswell Pond

Gloucester
7
E
Moderate algal bloom, floating scum and sheen, silt, excessive, noxious plants occupy 90% of lake
None noted

Cape Pond 1
Rockport
41
E
Non-native plants (Lythrum salicaria, Phragmites australis), moderate turbidity (grey/green), algal blooms, floating scum and birdwaste, silt, low transparency, Rockport DPW PWS
Gulls and cormorants, water withdrawal

Chebacco Lake

Hamilton/ Essex
204
E
Non-native plants (Lythrum salicaria, Potamogeton crispus, and excessive growth of Cabomba caroliniana) 
Residential development

Cedar Pond

Peabody
11
U
Non-native plant (Phragmites australis) encroachment – 50% of pond consumed
Road runoff

Coy Pond

Wenham
25
E
Non-native plant (Lythrum salicaria), excessive turbidity/low transparency, algal blooms, very dense weed cover
None noted

Crane River Pond

Danvers
18
U
Non-native plant (Phragmites australis) 
Urban development

Crystal Lake 1
Wakefield/ Stoneham
80
M
Non-native plant (Lythrum salicaria), Wakefield Water Department
Urban development, water withdrawal

Days Pond

(Fugro East, Inc., ‘95)

Gloucester
1
H
None noted
None noted

Fernwood Lake 1
Gloucester
26
U
Non-native plant (Lythrum salicaria)
Residential development

Flax Pond

Lynn
49
E
Non-native plants (Lythrum salicaria Potamogeton crispus),  moderate turbidity/low transparency, algal blooms 
Urban development

Floating Bridge Pond

Lynn
10
E
Non-native plants (Lythrum salicaria, Phragmites australis),  excessive turbidity/low transparency, algal blooms, siltation
Urban development

Goose Cove Reservoir 1
Gloucester
58
U
Non-native plant (Lythrum salicaria), Gloucester PWS, floating bird waste, water-level very low
Gulls and cormorants, water withdrawal

Gravelly Pond 1
Hamilton
46
U
Non-native plant (Lythrum salicaria), siltation, water-level very low, Manchester PWS
Waterfowl

Griswold Pond 2 (First Lake)

Saugus
13
E
Non-native plants (Lythrum salicaria, Myriophyllum heterophyllum, Cabomba caroliniana), excessive weed growth covers entire pond 
Residential development, road runoff

Haskell Pond 1
Gloucester
48
U
Non-native plant (Lythrum salicaria), PWS, algal blooms 
Road runoff, water withdrawal

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

2 Outstanding Resource Water (ORW); Area of Critical Environmental Concern (ACEC); PWS = Public Water Supply.  

Trophic State: O= Oligotrophic, M= Mesotrophic, E= Eutrophic, H= Hypereutrophic, U= Undetermined.
Table B8.  Continued.  1997 DEP DWM North Coastal Watershed lake survey data.

Lake

Location
Size

(Acres)
Trophic

State
Observations and/or Objectionable Conditions
Potential Threats To Water Quality

Hawkes Pond 1
Lynnfield/ Saugus
73
E
Non-native plant (Lythrum salicaria), water level lowered for dam repair, algae, excessive turbidity/low transparency 
Dam project (MEPA), road runoff (Rt. 1)

Lily Pond

Gloucester
31
H
Non-native plant (Lythrum salicaria), excessive turbidity/low transparency, moderate algal blooms, siltation, trash and debris, excessive weed growth
Railroad tracks, road/parking lot runoff

Lower Pond (Pearce Lake)

Saugus
19
E
Breakheart Reservation (MDC),  public beach,  excessive weed growth
Beach, waterfowl

Mill Pond

Gloucester
21
U
Non-native plant (Phragmites australis), tidal pond, moderately turbid, algae, 
Residential development

Niles Pond

Gloucester
35
E
Non-native plant (Phragmites australis) encroachment 90 % of shoreline, heavy algae, moderate turbidity, excessive weed growth, siltation, surface sheen/film
Residential development, gulls

Pillings Pond

Lynnfield
96
E
Non-native plant (Lythrum salicaria), pond mostly drained for dredging, heavy equipment operating, high turbidity/low transparency, siltation
Residential development, construction

Porters Pond

Danvers
20
U
Non-native plant (Phragmites australis), Tidal pond, slightly turbid, algae, 
Road runoff, urban development

Lake Quannapowitt

Wakefield
250
E
Non-native plant (Lythrum salicaria), high turbidity/low transparency, heavy algae, 
Urban development

Quarry Reservoir 1
Rockport
5
U
Rockport PWS, bird waste, slight algal bloom
Water withdrawal, gulls

Round Pond

Hamilton
37
U
Non-native plant (Lythrum salicaria), Manchester PWS
Water withdrawal

Rum Rock Lake

Rockport
9
U
Non-native plant (Lythrum salicaria)
Residential development, horse farm

Seaplane Basin

Revere
53
U
Non-native plant (Phragmites australis) surrounds pond, tidal pond
Heavy urban development, road runoff

Shoe Pond

Beverly
8
E
High turbidity/low transparency, algae, siltation
Industrial park renovation

Sluice Pond

Lynn
39
E
Slight turbidity and algae
Residential development

Spring Pond 2

Saugus
9
H
Non-native plants (Lythrum salicaria, Myriophyllum heterophyllum, Cabomba caroliniana),  100 % weed cover, siltation
Residential development, high tension lines

Spring Pond

Lynn/ Peabody/ Salem
59
M
Non-native plants (Lythrum salicaria, Eichornia crassipes),  Peabody PWS,  slight turbidity and algae
Water withdrawal

Spring Pond (Upper) 1
Peabody
10
E
Peabody PWS, slight turbidity and algae, siltation
High tension lines, water withdrawal

Strangman Pond

Gloucester
3
H
High turbidity/low transparency, algae, siltation, surface sheen, excessive weed growth
Sportsman’s club runoff

Upper Banjo Pond

Gloucester
11
E
Non-native plant (Lythrum salicaria), high turbidity/low transparency, algae, siltation, excessive weed growth 
None noted

Upper Pond (Silver Lake)

Saugus
13
M
Breakheart Reservation MDC, slight turbidity and algae
Waterfowl

Walden Pond 1
Lynn/ Lynnfield/ Saugus
231
U
Non-native plant (Lythrum salicaria), LWSC Public Water Supply 
Water withdrawal

Wallace Pond 1
Gloucester
23
U
Non-native plant (Lythrum salicaria), Gloucester PWS, moderate algal bloom, siltation
Water withdrawal

Waters River Pond

Danvers
57
U
Non-native plant (Phragmites australis), tidal pond, slight turbidity
Urban development

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

2 Outstanding Resource Water (ORW); Area of Critical Environmental Concern (ACEC) PWS = Public Water Supply.  

Trophic State: O= Oligotrophic, M= Mesotrophic, E= Eutrophic, H= Hypereutrophic, U= Undetermined.
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APPENDIX C - DEP BIOMONITORING TECHNICAL MEMORANDUM
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North Coastal Watershed Team; Larry Gil, EOEA Watershed Team Leader
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Robert Nuzzo, DEP/DWM
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6 August 1998




NORTH COASTAL WATERSHED 1997 BIOMONITORING RESULTS




INTRODUCTION

Aquatic macroinvertebrates were collected from the North Coastal Watershed of Massachusetts as part of  “year two” monitoring activities.  Together with habitat quality evaluations conducted in conjunction with the collections these data will help the watershed team screen for some of the more serious water quality problems within the watershed.  Distinguishing grades of impairment from these data, however, is difficult or impossible because no suitable reference site was found.

Attached at the end of this report are a glossary of terms, abbreviations, and acronyms used in this report (Attachment A) and a list showing the common names and classification of organisms collected at the North Coastal Watershed sites (Attachment B).

METHODS

Aquatic macroinvertebrates were collected from selected sites within the watershed by kick-sampling.  Ten individual kicks taken within a 100 m reach of the selected stream were composited, representing a total sample area of 2 m2.  Collected material was transferred to a plastic jar, labeled, and preserved with denatured 95% ethanol.  Habitat quality was scored at each sampling location following a habitat assessment procedure modified from Plafkin, et al. (1989).  At sites where the kick-sampling methodology could not be applied a qualitative sample was collected by kicking bottom sediments, jabbing under banks, and sweeping through submergent and emergent vegetation.

Specimens were sorted from the sample debris using a randomized subsampling technique until a subsample containing 100 ( 10 organisms was obtained.  Specimens were identified to family so that RBP II metrics (Plafkin et al. 1989) could be calculated.  No subsorting was done for qualitative samples.  Instead, specimens were removed from the sample only if they were different from what had already been removed, thereby giving an indication of the diversity within the sample.

Alewife Brook in Gloucester had been selected to serve as the reference for this watershed.  At the time sampling was conducted (July 1997), however, there was no flowing water in its channel between its wetland headwaters and Babson Reservoir.  Though not well suited to serve as reference sites because of the extent of development adjacent to, and upstream from them, the Frost Fish Brook site in Danvers (FF01) and the Saugus River site in Saugus (SR01) were selected to serve as the best alternative references.

RESULTS AND DISCUSSION

Alewife Brook between Eastern Ave./Main St. (Gloucester/Rockport) and Babson Reservoir, Gloucester, MA

At the time of reconnaissance (23 June 1997) Alewife Brook upstream from Babson Reservoir appeared to be an excellent choice to serve as a reference site for biomonitoring.   Though it drained a relatively small area (many of the North Coastal Watershed streams of interest to the team drained fairly small areas) a good portion of this reach offered good habitat for stream macroinvertebrates.  About 500 m upstream from Babson Reservoir the brook descended from wetlands to flow swiftly at the edge of the woods along the flank of Railcut Hill.  At about 300 m upstream from Babson Reservoir the brook emerged from the woods to flow through mud flats (pond bottom at higher water) before crossing under the railroad tracks and entering the reservoir.  The portion flowing through the woods offered many good habitat qualities: riffles, rocky substrates, channel sinuosity, and an undisturbed riparian zone.

When we returned to sample Alewife Brook on 29 July 1997 there was no flowing water—only isolated pools in the flowing water reach and standing water in the upstream wetland portions of the brook.  The mudflat area appeared to be completely dry, thus the brook was not conveying any water to the reservoir.  The water level in the reservoir itself appeared to have dropped about 3 m since the month prior.  No water was flowing out of Babson Reservoir; the outlet channel had water but it appeared stagnant.  

Sawmill Brook (SM01) from confluence with Cat Brook to School Street, Manchester, MA

The brook was generally shallow, with laminar flow and mucky to sandy substrates—save for a very limited stretch of riffle over gravelly substrates—downstream to Norwood Street.  From Norwood Street downstream to School Street the substrates were generally rocky and the flow velocity improves to create riffles.  Still, the habitat in this reach was not ideal because of the fact that houses were perched along the banks throughout.  

At the time of sampling (29 July 1997) water volume had dropped to the point that there was insufficient flowing water to provide adequate habitat for applying RBP assessments, but qualitative samples were collected.  Nine different families of macroinvertebrates were found at this site (listed in Table C1).  This was better than we might have anticipated, considering the severe habitat limitations we witnessed on that date.  The total habitat score was 90 (out of a possible 200 points), with nearly all habitat considerations scoring low because of effects from insufficient flow.

Table C1.     List of benthic macroinvertebrates collected (qualitative) in July 1997 at three sites in the North Coastal Watershed of Massachusetts:  Sawmill Brook (SM01) upstream from School St., Manchester, MA; Waters River downstream from Sylvan St., Peabody/Danvers, MA; Saugus River at Camp Nihan, Saugus, MA.  Presence at a site is marked with an “X.”

TAXON*
SM01
WA01
SR02B

Unionidae


X

Enchytraeidae

X


Tubificidae

X


Naididae
X



Lumbricina

X


Glossiphoniidae


X

Asellidae
X



Gammaridae
X
X
X

Aeshnidae
X

X

Corydalidae
X



Philopotamidae
X



Polycentropodidae


X

Hydropsychidae
X



Dytiscidae

X


Chironomidae
X
X
X

Empididae
X



*See Attachment B.

Frost Fish Brook (FF01) downstream from Hemlock Street, Danvers, MA

The salt marsh and tidal flats associated with the Porter River extend right up to Route 62 in Danvers.  There was evidence that the tide may influence water levels for another 200 m upstream from the Route 62 bridge (presumed to be the downstream limit of Frost Fish Brook).  I only saw this brook when the tide was out so I cannot attest to what degree the tide may be an influence here.  Salt water probably does not intrude upstream from the road, however, since midges and caddisflies were seen in the stream almost immediately upstream from the bridge.  This watershed is extensively developed with suburban single-family  homes but the stream offers very good aquatic habitat at least as far upstream as the cul-de-sac at the end of Hemlock Street and running parallel to Sycamore Street.  We chose a 100 m sample reach just downstream from Hemlock Street because it was clearly above any tidal influence and because of the good habitat it offered (score: 138).

The assemblage of macroinvertebrates from this site was represented by 10 families—as good, or better, richness as at any of the six RBP sites from this biomonitoring survey (Table C2).  Lacking a truly suitable reference site for the North Coastal Watershed the best site for comparisons of RBP II results (Table C3) was the Saugus River downstream from Elm Street, Saugus (SR01); but the drainage area at that point on the Saugus River is much greater than for Frost Fish Brook at FF01.  The resultant RBP II analysis ranked FF01 as moderately impaired.  The biotic index was a little higher (higher BI values indicate worse impairment) than at SR01 but the RBP II ranking was most influenced by the paucity of EPT taxa (only one).  SR01 itself only had two EPT taxa, however.  Under these circumstances the RBP II results should not be interpreted to support a case for or against any significant impairment of aquatic life in Frost Fish Brook.

Crane River (CR01) upstream from Ash Street, Danvers, MA

The sample reach was a short distance upstream from Ash Street in a stretch that appeared to offer very good habitat (habitat score: 145).  The stream channel seemed to have a natural sinuosity, there were well developed riffles over coarse substrates, and snags of fallen tree limbs provided additional habitat for invertebrates and fish.  An abundance of bricks (a lot of the “cobble” substrate instream was actually brick) and old pipes in the riparian zone/flood plain was evidence that the land adjacent to the stream was once the site of a mill of some kind.

The riparian zone on both sides of the stream was mostly wooded with good bank vegetative coverage, yet there was much evidence of bank erosion within the sample reach.  Instream the vegetative coverage was minimal, consisting mainly of mosses.  The substrates were covered with fine particulate organic matter (FPOM).

The sample from this site yielded fewer families (Table C2) than four of the other five RBP sites, yet it had one of the two highest habitat scores.  When RBP II metrics are calculated using SR01 as the reference (Table C3) CR01 falls within the moderately impaired category (as did FF01).  When gaged against FF01 (Table C4), a site more comparable in habitat quality and watershed area than SR01, this Crane River site ranks as nonimpaired.  

Waters River downstream from Sylvan Street, Peabody, MA

The watershed of Waters River is quite small and heavily developed.  Downstream from Sylvan Street the stream channel is bordered by parking lots until it enters the salt marsh—a stretch of about only 100 m or so.  The aquatic habitat in the freshwater portion of this river was poor (score: 80), with little flow at the time of sampling.  This reach is little more than an open rubbish trough with water trickling through it.  There was lots of trash cascading down the steep embankments from the parking lots.  A storm drain coming in at the south side of the lower portion of this reach was bringing in a heavy load of silt and sand—suggesting that some attention to storm water management may be needed.

Though the availability of suitable substrate was adequate the current velocity was generally insufficient in this reach to apply RBP sampling.  Macroinvertebrates were collected qualitatively, however, to inventory the groups present (Table C1).  Representatives of six different families were found. 

Table C2.     List of benthic macroinvertebrates collected (RBP kick-samples) in July 1997 at six biomonitoring stations in the North Coastal Watershed of Massachusetts: North River downstream from Howley St., Peabody (NR01); Crane River upstream from Ash St., Danvers (CR01); Frost Fish Brook upstream from Route 62, Danvers (FF01); Hawkes Brook at the inlet to Hawkes Pond, Lynnfield (HB02); Saugus River downstream from Elm St., Saugus (SR01); Saugus River upstream from Lowell St./Salem St., Wakefield/Lynnfield (SR03).

TAXON1
FFG2
TOLVAL3
NR01
CR01
FF01
HB02
SR01
SR03

Hydrobiidae (?)
SC
8





1


Physidae
GC
8




4
1
1

Pisidiidae 
FC
6


3

1



Enchytraeidae
GC
10




1
1


Tubificidae
GC
10


14

5

2

Naididae
GC
9



6
4
3
1

Lumbriculidae
GC
7



8




Asellidae
GC
8




6
2
20

Gammaridae
GC
6

108
17
15
72
10
24

Hydropsychidae
FC
4


40
16
4
47
49

Glossosomatidae
SC
0





9


Psephenidae 
SC
4



1




Elmidae 
SC
4


29
19




Tipulidae 
SH
5



1


1

Simuliidae
FC
6



3
1
1
1

Chironomidae 
GC
6


4
32
7
23
3

Empididae
PR
6



5


1

TOTAL


108
107
106
105
98
103

HBI


6.0
5.2
5.6
6.5
4.7
5.6

FAMILIES


1
6
10
10
10
10

1See Attachment B.

2FFG—
Functional feeding group: scrapers (SC), gathering collectors (GC), filtering collectors (FC), predators (PR).  (See Attachment A.)

3TOLVAL—Pollution tolerance value in the range 0 to 10: 0=very pollution intolerant; 10=very  pollution tolerant.  (See Attachment A.)


Goldthwaite Brook and North River (NR01) downstream from Howley Street, Peabody, MA

Goldthwaite Brook was examined with the hopes of identifying a biomonitoring site downstream from Eastman Gelatin as well as a site well above downtown Peabody that might serve as something of a reference.  Nearly the entire length of Goldthwaite Brook, however, had very poor macroinvertebrate habitat and was not suitable for application of the RBP methodologies.  Downstream from Eastman Gelatin there was a very low volume of water (even in June) flowing over substrates that at best were gravelly.  As it passes through downtown Peabody the brook is typically contained in concrete channels or runs underground.   When we saw it in July (1997) there was only standing water in the channel between Foster Street and Oak Street, often broken into isolated pools.  Looking upstream from Foster Street the water was stagnant and putrid-looking.  Stretches of the brook between here and the upstream railroad crossing at Eastman Gelatin were completely dry.  

Table C3.     Summary of RBP II data analysis for macroinvertebrate communities sampled in the North Coastal Watershed during July 1997.  Seven biological metrics were calculated and scored (in italic) for taxa collected at each station.  Scores were then totaled and compared to an upstream reference station (SR01 – Saugus River downstream from Elm Street, Saugus, MA).  The percent comparability to the reference station yields a final impairment score for each study site.

Station #
SR01
SR03
FF01
CR01
NR01
HB02

Stream
Saugus River Saugus, MA
Saugus River Wakefield/Lynnfield, MA
Frost Fish Brook Danvers, MA
Crane River Danvers, MA
North River Peabody, MA
Hawkes Brook Lynnfield, MA

Habitat Score
186/200
97/186=52% nonsupporting
138/186=74% supporting
145/186=78% supporting
95/186=51% nonsupporting
124/186=67% partially supporting

Taxa Richness
10
6
10/10
6
10/10
6
6/10
3
1/10
0
10/10
6

Biotic Index
4.7
6
4.7/5.6
3
4.7/5.6
3
4.7/5.2
6
4.7/6.0
3
4.7/6.5
3

Ept Index 
2
6
½
0
½
0
½
0
0
0
½
0

Ept/Chironomidae
2.4
6
16/2.4
6
0.5/2.4
0
10/2.4
3
0
0
0.57/2.4
0

Riffle Community:

Scrapers/Filt. Coll.
0.21
6
0
0
1.1/0.21
6
0.67/0.21
6
0
0
0
0

% Contribution

(Dom. Fam.)
48
3
48
3
30
3
37
3
100
0
69
0

Community Similarity
--
6
66%
3
52%
3
51%
3
10%
0
29%
0

Total Metric Score

39

21

21

24

3

9

% Comparability To Reference Station

54%
54%
62%
8%
23%

Biological Condition – Degree Impairment
Reference Station
Moderately impaired
Moderately impaired
Moderately impaired
Severely impaired
Moderately/severely impaired

From reconnaissance (24 June 1997) we had determined that the aquatic habitat in a reach just downstream from First Avenue, Peabody could probably serve as a reference for the North River sampling site.  The water depth and flow velocity appeared to be adequate and the rocky bottom substrates would have been ideal.  When we arrived to sample on 29 July 1997, however, we found the portion upstream from the road looking more like a hypereutrophic lake—dense growths of rooted aquatic vegetation, attached filaments and floating mats of algae, and soft bottom sediments—than a brook.  Downstream from the road, where we had intended to sample, the streambed was completely dry, presumably because of blockage under the bridge.  

The only sample collected in this system, then, was in the North River downstream from Howley Street in a heavily industrialized section of Peabody.  The habitat there was relatively poor (score: 95) but adequate to collect samples.  Nonpoint source pollution from runoff, trash, and the bordering industrial uses (historical and current) are potentially serious impacts to the aquatic community at this site.  

In spite of any limitations inherent in the reference sites selected, and even taking into account the poor rating of the habitat, this site was clearly degraded (Table C3 and Table C4).  Though abundant in the sample the only family represented in the RBP subsample was the amphipod crustacean Gammaridae (Table C2).  After extended picking through the sample only six non-amphipod invertebrates were found including: 1-Pisidiidae (fingernail clams); 2-Chironomidae (midges), and 3-Oligochaeta (aquatic earthworms).  This river deserves further attention.

Hawkes Brook upstream from Hawkes Pond (HB02), Lynnfield; and from Hawkes Pond downstream to Saugus River, Saugus, MA

During reconnaissance conducted on 25 June 1997 the first 100 m or so of Hawkes Brook upstream from Salem Street, Lynnfield was a narrow, shallow stream with adequate velocity to create riffle habitats.  Continuing upstream the brook skirted the yard of Don Mills.  Mr. Mills showed us where a fence at the base of an embankment of a Route 128 ramp (MassHighways?) was installed such that it crossed the brook in two places.  He said that during high runoff events large branches and debris collect on the fence (still evident at the time of our visit) impeding flow and causing the brook to flood his back yard and basement.  It appeared that the problem could be remedied easily by moving a section of the fence a meter and thereby avoiding crossing the stream at all.

When we returned on 30 July 1997 to sample we discovered that Hawkes Brook through the Salem Street area was reduced to a thin trickle of water until it reached the inlet of Hawkes Pond.  Following the brook down to Hawkes Pond, however, we discovered that the water height had dropped about 2 m and the pond area had shrunk since our June visit.  The brook’s channel was exposed flowing through what had been pond bottom a month earlier.  In the vicinity of the pipeline crossing the riparian zone was the pond flood plain, and this was covered with purple loosestrife.  The benthic invertebrate habitat in this reach was actually fairly good (score:124) with sufficiently coarse substrates and good current velocity (though the reach was fairly uniformly shallow riffle/run).  This site was represented by 10 families (the best richness encountered in this watershed—Table C2) but it also had the highest biotic index (higher index values indicating greater impairment, often from organic enrichment).  The RBP II ranking of this site was: moderately impaired (compared to FF01, Table C4).  The poor performance of this site may well be due to its split lentic/lotic nature.

In spite of our efforts we could not find a suitable sampling site downstream from Hawkes Pond.  There was too little water in the brook, even in June, with only a sluggish current.  On 30 July 1997 we found the brook to be shallow and stagnant at Spring Street (Saugus).  From Walnut Street downstream, through Camp Nihan, to the confluence with the Saugus River the water was shallow with little evidence of current.  In fact, for most of this distance the bottom of the brook was heavily silted.  The water in the channel was stagnant and putrid.  According to the representation on the 1956 USGS topographic map the brook once flowed through the pond at the Camp.  The brook was rerouted sometime prior to the 1971 USGS topographic map work to pass between the pond and what are now strip malls along Route 1 (perhaps to prevent contamination of the pond from these properties?).  

Saugus River upstream from Lowell Street/Salem Street, Wakefield/Lynnfield (SR03), at Camp Nihan, Saugus (SR02B), and downstream from Elm Street, Saugus, MA (SR01)

The Saugus River drains wetlands in Reading and Wakefield without picking up much volume or velocity.  The outlet of Quanapowit Lake also drains to the Saugus River in Wakefield, but at the time of our reconnaissance in June the flat, sandy-bottomed outlet channel had barely any water in it (just leakage from the outlet structure), i.e., most of the channel bottom was exposed.  The first site we came to in the upper part of the river that appeared to have enough water and current velocity to allow us to conduct RBP sampling was at Lowell Street/Salem Street, Wakefield/Lynnfield (SR03).  This reach was located downstream from a golf course and Route 128, which it passes under.  In addition, the reach was bordered by residential/commercial properties (with maintained lawns) on the west bank and a strip mall and associated pavement on the east bank.  There was notable erosion on both banks.

Even this site was marginally suited for RBP benthos work (habitat score: 97).  The stream was shallow but had sufficient depth, coarse substrate, and riffle area to allow application of the RBP.  SR03 matched Frost Fish Brook for number of families (10) and family biotic index value (5.6) though the assemblages had notable differences (Table C2).  In particular, SR03 was heavily dominated by the filter-feeding Hydropsychidae—probably an indication that the combined effects of an upstream impoundment at the golf course, runoff from the highway, and erosion within the sample reach contribute to a high particulate loading that these organisms can exploit as a food source.  RBP II analysis ranked this site as non/moderately impaired (Table C4) when compared against FF01, moderately impaired when compared against SR01 (Table C3).  Though there is evidence that this reach is vulnerable to nonpoint source pollution and has obvious erosion problems it is likely that habitat limitations (partially supporting when compared to FF01 and nonsupporting when compared to SR01) related to the low volume of water in the river at this point plays a large role in the RBP II outcome.

Most of the river downstream from this point is low-gradient, flowing sluggishly through wetlands.  We were able to access a wadeable stretch of the river at Camp Nihan (SR02B) to make a qualitative collection of the resident macroinvertebrates (Table C1).  This reach was more lentic than lotic, with soft bottom substrates and submerged aquatic vegetation providing the majority of productive invertebrate habitat.  The wetland was densely covered with the invader, purple loosestrife.

The most downstream site sampled on the Saugus River was downstream from Elm Street in Saugus (SR01).  Somewhat ironically, this site provided the best lotic macroinvertebrate and fish habitat (score: 186) of all the North Coastal Watershed sites.  The river channel appeared to have an unaltered natural pattern and there was a wide vegetated zone on both banks providing a good buffer.  The head of the reach, however, did pass within a few meters of  a factory (Centerless Grinding/N.E. Screw Machine).  The river had well developed riffles and runs and a variety of water depths.  The dominance of cobble and boulder in the reach provided excellent substrate for macroinvertebrates.  

The richness of macroinvertebrate families (Table C2) was as high at this site as at any of the North Coastal Watershed sites and the biotic index value was the lowest (lower values indicating better health).  The RBP II comparison with FF01 produced a score in the grey area between nonimpaired and moderately impaired (Table C4).  All things considered, my judgement is that these results are not indicative of any problems in this reach.

Table C4.     Summary of RBP II data analysis for macroinvertebrate communities sampled in the North Coastal Watershed during July 1997.  Seven biological metrics were calculated and scored (in italic) for taxa collected at each station.  Scores were then totaled and compared to an upstream reference station (FF01 – Frost Fish Brook downstream from Hemlock Street, Danvers, MA).  The percent comparability to the reference station yields a final impairment score for each study site.

Station #
SR01
SR03
FF01
CR01
NR01
HB02

Stream
Frost Fish Brook Danvers, MA
Crane River

Danvers, MA
North River 

Peabody, MA
Hawkes Brook Lynnfield, MA
Saugus River Saugus, MA
Saugus River Wakefield/Lynnfield, MA

Habitat Score
138/200
145/138

comparable
95/138

partially supporting
124/138

comparable
186/138

comparable
97/138

partially supporting

Taxa Richness
10
6
6/10
3
1/10
0
10/10
6
10/10
6
10/10
6

Biotic Index
5.6
6
5.6/5.2
6
5.6/6.0
6
5.6/6.5
6
5.6/4.7
6
5.6/5.6
6

Ept Index 
1
6
1/1
6
0
0
1/1
6
2/1
6
1/1
6

Ept/Chironomidae
0.5
6
10/0.5
6
0
0
0.57/0.5
6
2.4/0.5
6
16/0.5
6

Riffle Community:

Scrapers/Filt. Coll.
1.1
6
0.67/1.1
6
0
0
0
0
0.21/1.1
0
0
0

% Contribution

(Dom. Fam.)
30
3
37
3
100
0
69
0
48
3
48
3

Community Similarity
--
6
51%
3
14%
0
30%
3
52%
3
36%
3

Total Metric Score
--
39

33

6

27

30

30

% Comparability To Reference Station

85%
15%
69%
77%
77%

Biological Condition – Degree Impairment
Reference
Nonimpaired
Severely

impaired
Moderately impaired
Non/Moderately impaired
Non/Moderately impaired

CONCLUSIONS

In general our examination of selected sites within the North Coastal Watershed led to the conclusion that freshwater benthic macroinvertebrate communities are limited most by habitat.  In some cases the predominant habitat features were natural and characteristic of the region (low gradient, low discharge), in others they no doubt reflected the impacts of development (channelization, elimination or reduction of buffer zones).  

1. The one exception to the general conclusions was the North River in Peabody (NR01).  Even considering its poor habitat—suffering from the effects of urbanization—this stream shows symptoms of a toxic impact.  The assemblage of macroinvertebrates was, for all practical purposes, limited to a single taxon, Gammaridae.  It is not unusual for polluted sites to exhibit hyperdominance by one or two particularly tolerant groups, but usually there are a variety of tolerant taxa also present in lower densities.  In this case, extended picking through the sample failed to turn up more than a half dozen individuals that were not gammarids.  A passerby who watched us sample suggested that an upstream tannery (or two?) may have poisoned the river.  There may be merit to that assertion based on our findings.  That conclusion, however, is based on the belief that the sample reach (immediately downstream from Howley Street) is above any tidal influence that might occasionally bring brackish waters into this reach.  If this assumption is not correct it may account for the results obtained.  If the assumption is correct, sediment analysis and/or sediment toxicity tests and/or instream toxicity tests may be appropriate to better define the problem here and identify possible remedies.

2. Though not detectable from the biomonitoring results, sites in the Crane River (CR01), Waters River (Sylvan Street, Peabody), Goldthwaite Brook, Hawkes Brook (at Camp Nihan just upstream from confluence with the Saugus River), and Saugus River (SR03), showed evidence of vulnerability to nonpoint source pollution contamination.  The symptoms were erosion scars on stream banks, heavy deposits of silt and FPOM coating bottom substrates, heavy deposits of silt and sand at or downstream from stormwater pipes or runoff points, and accumulations of trash on stream banks and in the stream channels.

3. Impediments to flow should probably be addressed in Hawkes Brook upstream from Salem Street, Lynnfield, and Goldthwaite Brook at First Avenue, Peabody.  Moving the fence along the Route 128 ramp so that it does not cross Hawkes Brook will prevent unnecessary flooding of properties along the brook.  Removing any blockage that may exist under the First Avenue bridge similarly may help avoid unnecessary flooding and restore the lotic nature of the brook in this vicinity.  It is unknown to what extent these actions will actually improve habitat for aquatic life, but they surely won’t hurt.
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ATTACHMENT A

Glossary of Commonly Used Biomonitoring Terms, Abbreviations, and Acronyms

aquatic macroinvertebrates—broadly defined as freshwater (aquatic) animals large enough to be seen by the naked eye (macro) and lacking a backbone (invertebrate).  The technical specification for this category is invertebrates retained on a U.S. Standard No. 30 sieve (590 (m opening). aquatic).

benthic invertebrates—those invertebrate organisms in or on the bottom or other substrates of surface waters.  This term is often used interchangeably with aquatic macroinvertebrate in this report and other documents.  As used in this report either term refers to those macroinvertebrates that are both aquatic and benthic.  For practical purposes our application of aquatic macroinvertebrate assessments considers only aquatic members of the Mollusca (clams, mussels, snails), Annelida (worms), and Arthropoda (arachnids, crustaceans, and insects) because of considerations of both taxonomy and availability of information on environmental tolerances.  Only life stages of the Insecta that are obligated to an aquatic existence are used in the analysis—typically the larval and pupal stages.  All true bugs (Hemiptera), all Collembola (spring tails), and all adult Insecta, except the family Elmidae (riffle beetles), are excluded from the analysis because they use atmospheric air (instead of dissolved oxygen) for breathing and/or are capable of leaving the aquatic environment for dispersal or feeding (i.e., they are not truly benthic or aquatic).

benthos—the community of benthic macroinvertebrates.

EPT—An index calculated by adding up the number of different taxa present from each of the orders Ephemeroptera, Plecoptera, and Trichoptera.  The members of these orders typically are intolerant of pollution.

functional feeding group—a classification of an organism’s feeding habits.  Scrapers typically feed by scraping microbes of hard substrates, filtering collectors spin nets or use morphological adaptations to collect particulates carried in the water, gathering collectors forage among deposited organic matter, shredders feed on live or dead plant materials (reducing from coarse to fine particulate organic matter), and predators engulf animals.

HBI—the Hilsenhoff biotic index (HBI).  This are index requires assignment of a pollution tolerance value for each taxon.  The index is then calculated by the equation:



[image: image4.wmf]n

c

v

*

S


where v = the pollution tolerance value assigned to an organism in a subsample; c = the count of the organism occurring in the subsample; and n = the total number of organisms making up the subsample.

 EQ 
RBP—rapid bioassessment protocols.  The protocols typically employ a kick-sampling method (less often rock baskets or multiplates) of collecting benthos, field assessment of habitat quality (to produce a habitat score), sorting to obtain a subsample of 100 organisms, calculation of indicator metrics and scores relative to a reference site.  The result is categorization of the site as nonimpaired, moderately impaired, or severely impaired if taxonomy was performed to the family level (RBP II); or as nonimpaired, slightly impaired, moderately impaired, or severely impaired if taxonomy was performed to the genus/species level (RBP III).

riffle—areas of a stream where bottom substrates are coarse enough and current velocity is fast enough to cause turbulent flow.  These areas are evident from the broken appearance of the water surface and standing waves. 

richness—the number of different taxa present.

tolerance value—a pollution score assigned to each taxon based on what is known about its pollution ecology.  The values range from 0 for organisms very sensitive to organic enrichment/dissolved oxygen depletion to 10 for organisms that are extremely tolerant.  The values are used to calculate an index value based on Hilsenhoff’s biotic index (see HBI above).

taxa and taxonomy—taxa (singular: taxon) refers to the identity of organisms at any given level of classification.  Taxonomy is the discipline of determining the proper placement (identification) of an organism into a particular level of classification (e.g., family or genus).
ATTACHMENT B

Common Names and Classification of Collected Benthic Macroinvertebrates

Mollusca (mollusks)


Gastropoda (snails)




Hydrobiidae 




Physidae (pouch snails)


Pelecypoda (clams and mussels)




Unionidae (freshwater mussels)




Pisidiidae (fingernail clams)

Annelida (segmented worms)


Oligochaeta (aquatic earthworms)


Lumbricina



Tubificida



Enchytraeidae




Naididae



Tubificidae


Lumbriculida




Lumbriculidae

Hirudinea (leeches)



Rhyncobdellida




Glossiphoniidae
Arthropoda (jointed-legged animals)

Crustacea (crustaceans)



Isopoda (sow bugs)




Asellidae


Amphipoda (side-swimmers, brine shrimp)




Gammaridae

Insecta (insects)



Odonata (dragonflies and damselflies)




Aeshnidae


Megaloptera




Corydalidae (dobsonflies)


Trichoptera (caddisflies)




Philopotamidae




Polycentropodidae




Hydropsychidae




Glossosomatidae


Coleoptera (beetles)




Dytiscidae (predacious diving beetles)




Psephenidae (water pennies)




Elmidae (riffle beetles)



Diptera (flies)




Tipulidae (crane flies)




Simuliidae (black flies)




Chironomidae (midges)




Empididae (dance flies)

APPENDIX D - SEWAGE POLLUTION PROBLEMS CITY OF SALEM 
Sewage Pollution Problems Corrected by the City of Salem DPW

1994 - 1998

Location 






Repair


Volume*

Ward St. – Outfall at S. River, South Side



Removed 20 + units

3,000 gpd
Harbor St. – Outfall at S. River, South Side



Removed 1 bar + 6 units
1,000 gpd
Peabody St. – Outfall at S. River, South Side



Removed 8 units

1,200 gpd
Congress St. – Outfall at S. River, North Side



Re-laid Sewer Networks
500 gpd
Pingree St. – Outfall at Palmer Cove, Shetland



Re-laid Sewer

100 gpd
Curtis St. – Outfall at NEPCO cooling canal



Removed 10 units

1,500 gpd
Orange St. - Outfall at NEPCO cooling canal



Removed 15 units

2,300 gpd
Essex St. - Outfall at NEPCO cooling canal



Removed 4 units

600 gpd
Derby St. – Outfall at Derby Wharf (site 630)



Removed 20 units

3,000 gpd
Herbert St. – Outfall at Derby Wharf (630)



Removed 20 units

3,000 gpd
Chestnut St. – Outfall to S. River via Gedney St.



Repaired sewer

15,000gpd
Hathorne Crescent – Outfall to S. River via Police Station Siphon

Repaired sewer

800 gpd

Beckford St. – Outfall to N. River by Burnham’s 



Repaired sewer

5,000 gpd

Boston St. – “   “at bend in canal closest to Boston St.(upstream of site 501)
Repaired sewer

7,000 gpd

Beacon St. – Outfall at Conners Rd. (525)



Removed 2 units

500 gpd

Abbott St. – Outfall to N. River upstream of Howley St. (upstream of site 500)
Removed 6 units

1,980 gpd

Summit Ave. – Outfall to Glendale Cove at Willow Ave. (642)

Removed 1 unit

330 gpd

Connors Rd. – Outfall to Collins Cove(site 525)



Removed 2 units

500 gpd

Leach St. – Outfall to Glendale Cove (site 632)



Removed 1 unit

250 gpd

Boston St. and Goodhue St., Grove St. Bridge (536)


Removed connections
3,500 gpd


Total

Numerous sewer repairs and removed >115 units + 1 bar       

51,060 gpd

* - Volume based on an assumption of 110 gpd per bedroom in a unit (house) and 2-3 bedrooms unless the house size is known.
Areas of On-going Investigation and Repair

· North River 

· Palmer Cove 

· South River 

· Salem Harbor 

· Glendale Cove

· Collins Cove 

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. 

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.

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.

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.

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.

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.

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). This month, DEP will solicit 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.

APPENDIX F - DMF SHELLFISH DATA, NORTH COASTAL WATERSHED

It is the mission of the Division of Marine Fisheries (DMF) to manage, develop, and protect the Commonwealth's renewable living marine resources to provide the greatest public benefit. DMF fosters protection of the marine environment by cooperating with other state and federal agencies on pollution abatement, coastal wetlands protection and other programs concerning coastal waters and marine life. DMF monitors coastal contaminant levels in fish and shellfish, operates a shellfish depuration facility, and evaluates the impacts of coastal development on marine fish and their habitats. DMF provides assistance to local shellfish officers on matters affecting the management of shellfish, and provides expertise on

anadromous fish and construction assistance on fishways. Other DMF programs assist commercial and recreational fishermen and educate the public on marine resource issues and values.

The DMF Shellfish Management Program manages shellfish growing areas in compliance with the National Shellfish Sanitation Program (NSSP).  The NSSP is a federal/state cooperative program recognized by the U.S. Food and Drug Administration (FDA) and the Interstate Shellfish Sanitation Conference (ISSC).  One goal of this program is the sanitary control of shellfish harvested and sold for human consumption. Growing areas are managed with respect to shellfish harvest for direct human consumption, and comprise at least one or more classification areas.  The classification areas are the management units, and range from being approved to prohibited (six different classification types in all) with respect to shellfish harvest (Tables F1 and F3). 

Table F1. DMF Shellfish Management Program Managed Shellfish Growing Area Classifications.

Classification Type
Definition

Approved
Open for harvest of shellfish for direct human consumption.



Conditionally Approved
During the time the area is approved, it is open for harvest of shellfish for direct human consumption subject to local rules and state regulations.



Conditionally Restricted
During the time the area is restricted, it is only open for the harvest of shellfish with depuration subject to local rules and state regulations.



Restricted
Open for harvest of shellfish with depuration subject to local rules and state regulations for the relay of shellfish.



Management Closure
Closed for the harvest of shellfish. Not enough testing has been done in the area to determine whether it is fit for shellfish harvest or not.



Prohibited
Closed for the harvest of shellfish.



Classification area codes and town names identify each DMF shellfish area.  The North Coastal Watershed 1997/1998 Water Quality Assessment Report describes each shellfishing area by its classification area code and the assessed region is defined in square miles within the DEP/DWM water body system segment.  As of 1 January 1999 DMF classified a total of 132742.1 acres in the North Coastal Watershed (Table F2).

Table F2.  Summary Shellfish Classification Area Information as of 1 January 1999. 

Classification Type
Area (acres)

Approved
18777.44 

Conditionally Approved
2575.16 

Management Closure
45720.53 

Prohibited
65668.92 

Table F3.  DMF - Shellfish Project Classification Area Information as of 1January 1999.
Town
Classification Area Code
Classification Type
Area (acres)

Beverly
N16.0
Prohibited
4097.65

Beverly
N17.0
Prohibited
488.80

Beverly
N19.0
Prohibited
4.71

Danvers
N17.0
Prohibited
250.21

Essex
N7.0
Conditionally Approved
689.05

Essex
N7.2
Prohibited
72.65

Essex
N7.3
Prohibited
28.94

Essex
N7.4
Prohibited
35.85

Essex
N7.5
Conditionally Approved
141.67

Essex
N7.6
Conditionally Approved
189.12

Gloucester
N10.0
Approved
8395.46

Gloucester
N10.1
Prohibited
2.30

Gloucester
N10.2
Prohibited
4.50

Gloucester
N10.3
Prohibited
3.04

Gloucester
N10.4
Prohibited
32.34

Gloucester
N12.0
Approved
2665.43

Gloucester
N12.1
Prohibited
62.83

Gloucester
N13.0
Management Closure
7639.49

Gloucester
N13.1
Prohibited
11.86

Gloucester
N14.0
Management Closure
6019.62

Gloucester
N7.0
Conditionally Approved
201.67

Gloucester
N7.1
Prohibited
4.93

Gloucester
N7.6
Conditionally Approved
205.03

Gloucester
N8.0
Approved
2117.53

Gloucester
N9.0
Prohibited
1472.44

Gloucester
N9.1
Prohibited
66.02

Gloucester
N9.10
Conditionally Approved
50.25

Gloucester
N9.11
Conditionally Approved
48.09

Gloucester
N9.12
Conditionally Approved
97.86

Gloucester
N9.13
Prohibited
18.88

Gloucester
N9.14
Prohibited
57.72

Gloucester
N9.15
Prohibited
17.20

Gloucester
N9.16
Conditionally Approved
8.32

Gloucester
N9.17
Prohibited
6.89

Gloucester
N9.18
Prohibited
13.96

Gloucester
N9.3
Conditionally Approved
54.32

Gloucester
N9.5
Conditionally Approved
9.71

Gloucester
N9.6
Conditionally Approved
36.36

Gloucester
N9.7
Conditionally Approved
370.37

Gloucester
N9.8
Prohibited
96.95

Gloucester
N9.9
Conditionally Approved
25.99

Ipswich
N10.0
Approved
271.72

Ipswich
N5.1
Prohibited
50.98

Ipswich
N6.0
Approved
4751.27

Ipswich
N6.1
Prohibited
119.25

Ipswich
N7.4
Prohibited
35.95

Ipswich
N7.5
Conditionally Approved
88.46

Ipswich
N7.6
Conditionally Approved
358.89

Table F3.  (Continued) DMF - Shellfish Project Classification Area Information as of 1January 1999.
Town
Classification Area Code
Classification Type
Area (acres)

Ipswich
N8.0
Approved
576.03

Lynn
N23.0
Prohibited
3394.45

Lynn
N24.0
Prohibited
0.02

Lynn
N26.0
Prohibited
435.08

Manchester
N15.0
Prohibited
11354.49

Manchester
N15.1
Prohibited
212.82

Manchester
N16.0
Prohibited
2.62

Marblehead
N18.0
Prohibited
329.63

Marblehead
N18.1
Prohibited
41.13

Marblehead
N19.0
Prohibited
2317.50

Marblehead
N20.0
Prohibited
476.62

Marblehead
N20.1
Prohibited
12.77

Marblehead
N21.0
Prohibited
10940.68

Marblehead
N21.1
Prohibited
44.74

Nahant
N24.0
Prohibited
3001.28

Nahant
N25.0
Prohibited
6626.88

Nahant
N26.0
Prohibited
1698.24

Peabody
N17.0
Prohibited
18.35

Revere
N26.0
Prohibited
2546.39

Revere
N26.1
Prohibited
71.33

Revere
N26.3
Prohibited
42.55

Revere
N26.4
Prohibited
56.74

Revere
N26.5
Prohibited
29.61

Revere
N26.6
Prohibited
57.83

Rockport
N11.0
Management Closure
28332.37

Rockport
N11.1
Prohibited
43.10

Salem
N17.0
Prohibited
590.45

Salem
N18.0
Prohibited
140.28

Salem
N18.1
Prohibited
424.09

Salem
N19.0
Prohibited
5993.87

Saugus
N26.0
Prohibited
163.71

Saugus
N26.3
Prohibited
43.09

Saugus
N26.4
Prohibited
1.06

Saugus
N26.6
Prohibited
27.57

Swampscott
N21.0
Prohibited
32.78

Swampscott
N22.0
Prohibited
6098.40

Swampscott
N22.1
Prohibited
33.01

Swampscott
N23.0
Prohibited
0.02

Territorial Waters
N11.0
Management Closure
3729.05

Winthrop
N25.0
Prohibited
713.90

Winthrop
N26.0
Prohibited
494.88

Winthrop
N26.2
Prohibited
100.11
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Figure B1.  USGS gaging station location in the North Coastal Watershed.
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Figure B2. 1997/1998 DEP/DWM water quality sampling station locations in the North Coastal Watershed.
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Figure B3. 1997/1998 DEP/DWM benthic macroinvertebrate and fish toxics monitoring station locations in the North Coastal Watershed.
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Concord

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

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

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

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

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

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

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

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

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

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

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

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

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

		LFM - Laboratory Fortified Matrix								QCS - Quality Control Sample

		MDL - Minimum Detection Limit								RPD - Relative Percent Difference





Ten Mile

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

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

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

		97-3232		As		<MDL		<MDL		NA		17.9		19.68		91		88		76		0.040		EPA 200.9

		97-3232		Pb		<MDL		<MDL		NA		18.9		19.68		96		98		100		0.140		EPA 200.7

		97-3232		Se		0.147		0.125		16.2%		19.1		19.68		97		94		84		0.040		EPA 200.9

		97-3232		Cd		<MDL		<MDL		NA		18.7		19.68		95		91		100		0.020		EPA 200.7

		97-3234		Hg		0.150		0.140		6.9%		1.12		1.25		90		97		88		0.020		EPA 245.6

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

		LFM - Laboratory Fortified Matrix								QCS - Quality Control Sample

		MDL - Minimum Detection Limit								RPD - Relative Percent Difference





Hudson

		Table A.2-6.  1997 DEP DWM Hudson River Basin laboratory QA/QC data for metals in tissue analyses.  (Data expressed in mg/kg wet weight unless otherwise noted.)

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

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

		97-3108		As		<MDL		<MDL		NA		1.78		2.0		89		92		95		0.040		EPA 200.9

		97-3108		Pb		<MDL		<MDL		NA		18.0		20.0		90		93		98		0.140		EPA 200.7

		97-3108		Se		0.184		0.203		9.8%		1.88		2.0		94		103		84		0.040		EPA 200.9

		97-3108		Cd		<MDL		<MDL		NA		20.8		20.0		104		102		93		0.020		EPA 200.7

		97-3108		Hg		0.16		0.16		0.0%		0.171		0.18		95		97		112		0.020		EPA 245.6

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

		LFM - Laboratory Fortified Matrix								QCS - Quality Control Sample

		MDL - Minimum Detection Limit								RPD - Relative Percent Difference





Housatonic

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

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

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

		97-3118		As		<MDL		<MDL		NA		1.86		2.30		81		92		91		0.040		EPA 200.9

		97-3118		Pb		<MDL		<MDL		NA		19.3		23.0		84		93		98		0.140		EPA 200.7

		97-3118		Se		0.214		0.210		1.9%		2.12		2.30		92		103		84		0.040		EPA 200.9

		97-3118		Cd		<MDL		<MDL		NA		22.5		23.0		98		102		93		0.020		EPA 200.7

		97-3118		Hg		0.360		0.460		24.4%		0.38		0.46		84		97		112		0.020		EPA 245.6

		97-4001		As		<MDL		<MDL		NA		1.80		2.0		90		101		92		0.040		EPA 200.9

		97-4001		Pb		<MDL		<MDL		NA		2.30		2.0		115		90		**		0.140		EPA 200.7

		97-4001		Se		0.147		0.139		5.6%		2.34		2.0		117		114		94		0.040		EPA 200.9

		97-4001		Cd		<MDL		<MDL		NA		2.20		2.0		110		90		85		0.020		EPA 200.7

		97-4003		Hg		0.126		0.143		12.6%		0.110		0.125		88		105		112		0.010		EPA 245.6

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

		LFM - Laboratory Fortified Matrix								QCS - Quality Control Sample

		MDL - Minimum Detection Limit								RPD - Relative Percent Difference								** target compound not spiked





Charles

		Table A.2-6.  1997/1998 DEP DWM Charles River Basin Survey laboratory QA/QC data for metals in tissue analyses.  (Data expressed in mg/kg wet weight unless otherwise noted.)

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

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

		97-3766		As		<MDL		<MDL		NA		1.64		1.97		83		110		95		0.040		EPA 200.9

		97-3766		Pb		<MDL		<MDL		NA		1.83		1.97		93		109		106		0.140		EPA 200.7

		97-3766		Se		0.172		0.101		52.0%		1.81		1.97		92		99		85		0.040		EPA 200.9

		97-3766		Cd		<MDL		<MDL		NA		1.95		1.97		99		95		96		0.020		EPA 200.7

		97-3769		Hg		0.17		0.15		12.5%		0.068		0.085		80		98		82		0.020		EPA 245.6

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

		LFM - Laboratory Fortified Matrix								QCS - Quality Control Sample

		MDL - Minimum Detection Limit								RPD - Relative Percent Difference





North Coastal

		Table A.2-6.  1997/1998 DEP DWM North Coastal Watershed laboratory QA/QC data for metals in tissue analyses.  (Data expressed in mg/kg wet weight unless otherwise noted.)

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

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

		L980381-5		As		<MDL		<MDL		NA		15.1		18.7		81		88		80		0.040		EPA 200.9

		L980381-5		Se		0.208		0.213		2.4%		14.6		18.7		78		80		84		0.040		EPA 200.9

		L980381-5		Hg		0.26		0.22		16.7%		0.01		0.0976		102		102		100		0.01		EPA 245.6

		L980381-5		Pb		<MDL		<MDL		NA		20.6		18.7		110		110		101		0.14		EPA 200.7

		L980381-5		Cd		<MDL		<MDL		NA		16.4		18.7		88		88		98		0.02		EPA 200.7

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

		LFM - Laboratory Fortified Matrix								QCS - Quality Control Sample

		MDL - Minimum Detection Limit								RPD - Relative Percent Difference
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Housatonic

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

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

		Konkapot River

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

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

				KRF97-17		35717.0		BT		C		28.6		260

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

				KRF97-19		35717.0		BT		C		26.2		200

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

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

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

				KRF97-9		35717.0		BT		C		31.0		290

				KRF97-10		35717.0		BT		C		27.9		240

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

				KRF97-12		35717.0		BT		C		22.1		130

				KRF97-13		35717.0		BT		C		22.4		140

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

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

				KRF97-15		35717.0		WS		C		24.2		150

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

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

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

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

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

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

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

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

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

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

				largemouth bass (LMB) Micropterus salmoides										Composite (C)

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

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





Hudson

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

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

		Hoosic River

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

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

																												0.27**

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

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

				HRF97-23		35653.0		BT		C		24.1		***

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

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

				HRF97-26		35653.0		BT		C		20.3		***

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

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

		North Branch Hoosic River

		Station F0051: upstream of Henderson Road, Clarksburg.

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

				HRF97-02		35653.0		WS		C		21.4		***

				HRF97-03		35653.0		WS		C		23.7		***

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

				HRF97-05		35653.0		RT		C		32.3		***

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

				HRF97-07		35653.0		EBT		C		23.8		***

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

		Station F0050: upstream of Route 8, North Adams.

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

				HRF97-31		35668.0		LNS		C		21.0		***

				HRF97-32		35668.0		LNS		C		22.6		***

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

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

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

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

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

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

				rainbow trout (RT) Oncorhynchus mykiss																								ND - not detected

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





Charles

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

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

		Charles River

		Station F0053: at South Natick.

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

				CRF97-2		35712.0		LMB		C		42.5		1220

				CRF97-3		35712.0		LMB		C		38.8		880

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

				CRF97-5		35712.0		C		C		76.2		6340

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

				CRF97-7		35712.0		WP		C		30.5		480

				CRF97-8		35712.0		WP		C		27.2		390

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

				CRF97-10		35712.0		YP		C		18.7		100

				CRF97-11		35712.0		YP		C		17.1		90

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

				CRF97-13		35712.0		B		C		19.8		200

				CRF97-14		35712.0		B		C		19.5		170

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

				CRF97-16		35712.0		BB		C		27.9		340

				CRF97-17		35712.0		BB		C		18.5		320

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

				brown bullhead (BB) Ameiurus nebulosus												Composite (C)

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

				largemouth bass (LMB) Micropterus salmoides

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

				yellow bullhead (YB) Ameiurus natalis

				yellow perch (YP) Perca flavescens





Ten Mile

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

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

		Falls Pond (north basin)

		Station F0044

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

				NFPF97-2		35682.0		LMB		C		36.6		740

				NFPF97-3		35682.0		LMB		C		35.5		760

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

				NFPF97-5		35682.0		WP		C		27.8		340

				NFPF97-6		35682.0		WP		C		28.9		360

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

				NFPF97-8		35682.0		BC		C		25.4		290

				NFPF97-9		35682.0		BC		C		25.2		280

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

				largemouth bass (LMB) Micropterus salmoides														Composite (C)

				white perch (WP) Morone americana														Individual (I)

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

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





North Coastal 

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

		Lake Quannapowitt, Station F0061: in Wakefield.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

		Chebacco Lake, Station F0062: in Essex/Hamilton.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

				brown bullhead (BB) Ameiurus nebulosus												Composite (C)

				black crappie (BC) Pomoxis nigromaculatus												Individual (I)

				common carp (C) Cyprinus carpio

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

				largemouth bass (LMB) Micropterus salmoides

				white perch (WP) Morone americana

				yellow perch (YP) Perca flavescens
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Concord first half

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

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

		Assabet River

		Station F0041: downstream of Route 2, Concord.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

		Station F0042: at Woods Park, Hudson.

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

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

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

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

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

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

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

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

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

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

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

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

		Station F0043: White Pond Road, Maynard.

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

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

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

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

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

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

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

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

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

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

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

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

				bluegill (B) Lepomis macrochirus																Composite (C)

				brown bullhead (BB) Ameiurus nebulosus																Individual (I)

				black crappie (BC) Pomoxis nigromaculatus

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

				white perch (WP) Morone americana

				white sucker (WS) Castomus commersoni

				yellow bullhead (YB) Ameiurus natalis

				yellow perch (YP) Perca flavescens														*Arochlor 1254

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





Concord second half

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

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

		Warners Pond

		Station F0040: Concord.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

				bluegill (B) Lepomis macrochirus																Composite (C)

				brown bullhead (BB) Ameiurus nebulosus																Individual (I)

				black crappie (BC) Pomoxis nigromaculatus

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

				white perch (WP) Morone americana

				white sucker (WS) Castomus commersoni

				yellow bullhead (YB) Ameiurus natalis

				yellow perch (YP) Perca flavescens														*Arochlor 1254

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

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

		ANALYTE		ACCURACY		ACCURACY		ACCURACY		ACCURACY		ACCURACY		ACCURACY		ACCURACY		MINIMUM
DETECTION LIMIT

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

		PCB A1242		ND		ND		ND		ND		ND		ND		ND		0.06

		PCB A1254		ND		ND		ND		ND		ND		ND		ND		0.17

		PCB A1260		ND		ND		ND		ND		ND		ND		ND		0.16

		Chlordane		ND		ND		ND		ND		ND		ND		ND		0.11

		Toxaphene		ND		ND		ND		ND		ND		ND		ND		0.11

		a-BHC		ND		ND				ND		ND		ND		ND		0.0062

		b-BHC		ND		ND		ND		ND		ND		ND		ND		0.0019

		Lindane		ND		ND		ND		ND		ND		ND		ND		0.0059

		d-BHC		ND		ND		ND		ND		ND		ND		ND		0.020

		Hexachlorocyclopentadiene		ND		ND		ND		ND		ND		ND		ND		0.0077

		Trifluralin		ND		ND		ND		ND		ND		ND		ND		0.0062

		Hexachlorobenzene		ND		ND		ND		ND		ND		ND		ND		0.0091

		Heptachlor		ND		ND		ND		ND		ND		ND		ND		0.012

		Heptachlor Epoxide		ND		ND		ND		ND		ND		ND		ND		0.030

		Methoxychlor		ND		ND		ND		ND		ND		ND		ND		1.07

		DDD		ND		ND		ND		ND		ND		ND		ND		0.0052

		DDE		ND		ND		ND		ND		ND		ND		ND		0.015

		DDT		ND		ND		ND		ND		ND		ND		ND		0.0083

		Aldrin		ND		ND		ND		ND		ND		ND		ND		0.0075

		% Lipid		0.51		0.08		0.21		0.45		0.54		0.46		0.34

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

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





all spikes 1997

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

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

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

		% Lipid		0.41						0.38						0.58						0.48

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

		LFM - lab fortified matrix





hudson

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

		ANALYTE		ACCURACY												MINIMUM
DETECTION
LIMIT

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

		% Lipid		0.51		0.08		0.21		0.41

										EXPECTED		LFM		RECOVERY  (%)

		PCB A1242		ND		ND		ND		ND		ND		ND				0.06

		PCB A1254		ND		ND		ND		ND		ND		ND				0.17

		PCB A1260		ND		ND		ND		ND		ND		ND				0.16

		Chlordane		ND		ND		ND		ND		ND		ND				0.11

		Toxaphene		ND		ND		ND		2.5		3.0		120				0.11

		a-BHC		ND		ND		ND		ND		ND		ND				0.0062

		b-BHC		ND		ND		ND		ND		ND		ND				0.0019

		Lindane		ND		ND		ND		ND		ND		ND				0.0059

		d-BHC		ND		ND		ND		ND		ND		ND				0.020

		Hexachlorocyclopentadiene		ND		ND		ND		ND		ND		ND				0.0077

		Trifluralin		ND		ND		ND		ND		ND		ND				0.0062

		Hexachlorobenzene		ND		ND		ND		ND		ND		ND				0.0091

		Heptachlor		ND		ND		ND		ND		ND		ND				0.012

		Heptachlor Epoxide		ND		ND		ND		ND		ND		ND				0.030

		Methoxychlor		ND		ND		ND		ND		ND		ND				1.07

		DDD		ND		ND		ND		ND		ND		ND				0.0052

		DDE		ND		ND		ND		ND		ND		ND				0.015

		DDT		ND		ND		ND		ND		ND		ND				0.0083

		Aldrin		ND		ND		ND		ND		ND		ND				0.0075

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

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





Charles

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

		ANALYTE		ACCURACY		MINIMUM
DETECTION LIMIT

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

		PCB A1242		ND				0.06

		PCB A1254		ND				0.17

		PCB A1260		ND				0.16

		Chlordane		ND				0.11

		Toxaphene		ND				0.11

		a-BHC		ND				0.0062

		b-BHC		ND				0.0019

		Lindane		ND				0.0059

		d-BHC		ND				0.020

		Hexachlorocyclopentadiene		ND				0.0077

		Trifluralin		ND				0.0062

		Hexachlorobenzene		ND				0.0091

		Heptachlor		ND				0.012

		Heptachlor Epoxide		ND				0.030

		Methoxychlor		ND				1.07

		DDD		ND				0.0052

		DDE		ND				0.015

		DDT		ND				0.0083

		Aldrin		ND				0.0075

		% Lipid		0.54

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

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





ten mile

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

		ANALYTE		ACCURACY		MINIMUM
DETECTION LIMIT

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

		% Lipid		0.51

		PCB A1242		ND				0.06

		PCB A1254		ND				0.17

		PCB A1260		ND				0.16

		Chlordane		ND				0.11

		Toxaphene		ND				0.11

		a-BHC		ND				0.0062

		b-BHC		ND				0.0019

		Lindane		ND				0.0059

		d-BHC		ND				0.020

		Hexachlorocyclopentadiene		ND				0.0077

		Trifluralin		ND				0.0062

		Hexachlorobenzene		ND				0.0091

		Heptachlor		ND				0.012

		Heptachlor Epoxide		ND				0.030

		Methoxychlor		ND				1.07

		DDD		ND				0.0052

		DDE		ND				0.015

		DDT		ND				0.0083

		Aldrin		ND				0.0075

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

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





housatonic

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

		ANALYTE		ACCURACY										MINIMUM
DETECTION
LIMIT

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

		% Lipid		0.21		0.45		0.38

								EXPECTED		LFM		RECOVERY
(%)

		PCB A1242		ND		ND		2.5		2.9		116				0.06

		PCB A1254		ND		ND		ND		ND		ND				0.17

		PCB A1260		ND		ND		ND		ND		ND				0.16

		Chlordane		ND		ND		ND		ND		ND				0.11

		Toxaphene		ND		ND		ND		ND		ND				0.11

		a-BHC		ND		ND		ND		ND		ND				0.0062

		b-BHC		ND		ND		ND		ND		ND				0.0019

		Lindane		ND		ND		ND		ND		ND				0.0059

		d-BHC		ND		ND		ND		ND		ND				0.020

		Hexachlorocyclopentadiene		ND		ND		ND		ND		ND				0.0077

		Trifluralin		ND		ND		ND		ND		ND				0.0062

		Hexachlorobenzene		ND		ND		ND		ND		ND				0.0091

		Heptachlor		ND		ND		ND		ND		ND				0.012

		Heptachlor Epoxide		ND		ND		ND		ND		ND				0.030

		Methoxychlor		ND		ND		ND		ND		ND				1.07

		DDD		ND		ND		ND		ND		ND				0.0052

		DDE		ND		ND		ND		ND		ND				0.015

		DDT		ND		ND		ND		ND		ND				0.0083

		Aldrin		ND		ND		ND		ND		ND				0.0075

		LFM - Laboratory Fortified Matrix

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

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





concord

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

		ANALYTE		ACCURACY																MINIMUM
DETECTION
LIMIT

				Blank #6
(7/27 - 9/29/98)		Blank #7
(8/4 - 9/29/98)		Lab Spike #3
(6/17 - 9/29/98)						Lab Spike #4
(8/6 - 9/29/98)

		% Lipid		0.46		0.34		0.58						0.48

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

		PCB A1242		ND		ND		ND		ND		ND		ND		ND		ND				0.06

		PCB A1254		ND		ND		2.4		1.8		75		ND		ND		ND				0.17

		PCB A1260		ND		ND		ND		ND		ND		2.5		2.6		104				0.16

		Chlordane		ND		ND		ND		ND		ND		ND		ND		ND				0.11

		Toxaphene		ND		ND		ND		ND		ND		ND		ND		ND				0.11

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

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

		Lindane		ND		ND		ND		ND		ND		ND		ND		ND				0.0059

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

		Hexachlorocyclopentadiene		ND		ND		ND		ND		ND		ND		ND		ND				0.0077

		Trifluralin		ND		ND		ND		ND		ND		ND		ND		ND				0.0062

		Hexachlorobenzene		ND		ND		ND		ND		ND		ND		ND		ND				0.0091

		Heptachlor		ND		ND		ND		ND		ND		ND		ND		ND				0.012

		Heptachlor Epoxide		ND		ND		ND		ND		ND		ND		ND		ND				0.030

		Methoxychlor		ND		ND		ND		ND		ND		ND		ND		ND				1.07

		DDD		ND		ND		ND		ND		ND		ND		ND		ND				0.0052

		DDE		ND		ND		ND		ND		ND		ND		ND		ND				0.015

		DDT		ND		ND		ND		ND		ND		ND		ND		ND				0.0083

		Aldrin		ND		ND		ND		ND		ND		ND		ND		ND				0.0075

		LFM - Laboratory Fortified Matrix

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

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





north coastal

		Table A.2-5.  1997/1998 DEP DWM North Coastal Watershed laboratory QA/QC data for organics in tissue analyses.  (Data expressed in mg/g wet weight unless otherwise noted.)

		ANALYTE		ACCURACY								MINIMUM
DETECTION
LIMIT

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

		% Lipid		0.15		0.07

						EXPECTED		LFM		RECOVERY  (%)

		PCB A1242		*		*		*		*				0.26

		PCB A1254		*		*		*		*				0.37

		PCB A1260		*		0.92		0.78		85				0.11

		Chlordane		*		*		*		*				0.044

		Toxaphene		*		*		*		*				0.11

		a-BHC		*		*		*		*				0.017

		b-BHC		*		*		*		*				0.014

		Lindane		*		*		*		*				0.012

		d-BHC		*		*		*		*				0.029

		Hexachlorocyclopentadiene		*		*		*		*				0.0077

		Trifluralin		*		*		*		*				0.0062

		Hexachlorobenzene		*		*		*		*				0.0091

		Heptachlor		*		*		*		*				0.013

		Heptachlor Epoxide		*		*		*		*				0.013

		Methoxychlor		*		*		*		*				1.07

		DDD		*		*		*		*				0.010

		DDE		*		*		*		*				0.014

		DDT		*		*		*		*				0.013

		Aldrin		*		*		*		*				0.0092

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

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

		LFM - laboratory fortified matrix

		LFB - laboratory fortified blank





1998 blanks

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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





1998 matrix spikes

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

		ANALYTE		ACCURACY						ACCURACY						ACCURACY						ACCURACY						ACCURACY						ACCURACY						MINIMUM DETECTION LIMIT

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

		% Lipid		0.07						0.09						0.25						0.06						0.07						0.07

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

		LFM - laboratory fortified matrix

		LFB - laboratory fortified blank
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Figure B6:







  Flow and precipitation data for the







 Saugus







 River during the period of 3/18/98 through







3/23/98.  Flow data from USGS







 Saugus







 Gage.  Precipitation data from







 Wakefield







 station #706,







Salem/Beverly station #609 and South







 Essex







 Sewerage District station #613.
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Figure B4:







  Flow and precipitation data for the







 Saugus







 River during the period of 11/14/97 through







11/19/97.  Flow data from USGS







 Saugus







 Gage.  Precipitation data from







 Wakefield







 station #706,







Salem/Beverly station #609 and South







 Essex







 Sewerage District station #613.
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