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APPENDIX A – DATA VALIDATION REPORT FOR 1999 DEP/DWM Narragansett/MT. HOPE BAY watershed MONITORING DATA

PREFACE:

The objective of Division of Watershed Management (DWM) data validation is to provide final, usable data, based on a thorough review of draft data and associated field and laboratory quality control information.  This report includes evaluation of all 1999 data collected in the Narragansett/Mt. Hope Bay Watershed. 

INTRODUCTION

The following data were collected in 1999 as part of the DEP/DWM Narragansett/Mt. Hope Bay Watershed assessment:

· In –situ Hydrolab readings at three stations (two in the Palmer River and one in Lewin Brook Impoundment) 

· Fish tissue toxics data on two lakes (Burrs Pond and Lewin Brook Impoundment)

· Benthic macroinvertebrates and aquatic habitat assessment at a total of seven biomonitoring stations (Lewin Brook, East Branch Palmer River, Palmer River, two on Rocky Run, and two on the Runnins River)   

· Periphyton sampling at five stations (Lewin Brook, Palmer River,  Rocky Run, and two on the Runnins River)

· Bacteria sampling at 38 stations

· Fluorescent Whitening Agent (FWA) sampling at 21 stations

In-situ water quality measurements were reviewed independently by the DWM Hydrolab Coordinator, Database Manager and DWM Quality Control Officer.  Fish tissue, bacteria and FWA monitoring data were reviewed independently by the Wall Experiment Station’s (WES) Quality Assurance Program, the DWM Quality Control Officer, DWM Assessment Coordinator, and the DWM Database Manager.  Programmatic QA/QC was performed for benthic macroinvertebrate, aquatic habitat assessment and periphyton data, consistent with the 1999 benthic macroinvertebrate QAPP (now CN 7.0).  

Data that fell outside established QA/QC acceptance criteria were investigated and may have been subject to censoring or qualification.

Quality assurance and quality control (QA/QC) activities conducted before, during and after the survey included:

· Production of a 1999 Quality Assurance Project Plan (QAPP) for fish contaminant monitoring (now CN 13.0)

· Production of a 1999 QAPP for benthic macroinvertebrate collection (now CN 7.0)

· Production of a 1999 QAPP for grab sample collection (CN 1.0)

· Implementation of field and lab quality control procedures, including that for Hydrolab multiprobe use (now CN 4.0), sample collection (CN 1.0), and fish collection/preparation for fish tissue analysis (now CN 40.0)

· Coordination with the WES laboratory regarding sample delivery, analysis and reporting 

· Post-monitoring data review and validation.   

This QA/QC Report is divided into four main parts: Field and Laboratory QA/QC Objectives, Criteria and Procedures (A.1); Data Validation (A.2); Analytical Methods and MDLs (A.3), and Conclusions (A.4).

A.1   Field and Laboratory QA/QC Objectives, Criteria and Procedures

Data collected by DWM in 1999 in the Narragansett/Mt. Hope Bay Watershed were reviewed for conformance to field and laboratory data quality objectives.  Section A.1.1 outlines the Hydrolab QA/QC procedures.  Section A.1.2 provides discrete water sample information.  Section A.1.3 provides fish tissue laboratory quality control data.  Section A.1.4 briefly discusses quality control for the benthic macroinvertebrate, fish population and aquatic habitat assessment monitoring.

A.1.1
In-situ Water Quality Data


Trained DWM staff members conducted in-situ measurements using a Hydrolab® Series 3 Multiprobe instrument that simultaneously measures dissolved oxygen, temperature, pH, conductivity, and depth and provides calculated estimates for total dissolved solids and % saturation of oxygen.

To ensure the quality of the in-situ data, the following QA/QC steps were taken:

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

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

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

A.1.2
Discrete Water Sample Data

A.1.2.1  Field Sample QC

The collection of bacteria and FWA samples followed DWM SOP for grab sampling, CN 1.0 (MA DEP 1999b).  Although buckets were used as necessary for sample collection from drop locations in 1999, this technique has been discontinued.

Four field collection quality control criteria were applied to the Narragansett/Mt. Hope Bay Watershed drainage area 1999 discrete water sample data.  Using the following criteria, as well as other considerations and input from data reviewers, data were accepted, accepted with qualification or censored.

1) 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 CN# 1.0 (MA DEP 1999b) for a complete listing.  If the standard holding time was exceeded, the data may be censored, depending on the extent of exceedance.

2) 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 10% was collected for blanks and/or replicates, this criterion is not met, and the data may be censored or qualified.

3) Field Blanks:  Field blanks were prepared at the DWM Worcester Laboratory.  Reagent grade water was transported into the field in a sample container where it was transferred into a different sample container and fixed where necessary using the same method as its corresponding field sample.  All blanks were submitted to the WES laboratory “blind”.  If the field blanks showed concentrations greater than the method detection limit, the data may be censored or qualified.

4) Field Replicates:  In 1999, the field QC duplicates were prepared by splitting one large volume sample into two separate samples.  Both samples were submitted to WES laboratory “blind”.  In order for this data quality criterion to be met, the results must generally be:

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

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

If this criterion is not met, the data may be censored or qualified.

A.1.2.2  Laboratory QC
Analysis of discrete samples followed EPA-approved laboratory QA/QC methodologies in accordance with WES Standard Operating Procedures (MA DEP 1995).  The QA/QC procedures used to ensure acceptance of lab data included:

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

2) Reference Standards  – Generally, a second source standard (a standard different from the calibration stock standard) that analyzes the method accuracy.
3) Laboratory Reagent Blank/Method Blank (LRB) – Reagent grade water (de-ionized) extracted with every sample set used to ensure that the system is free of target analytes (< Method Detection Limit, MDL) and to assess potential blank contamination.

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

5) 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.  Refer to WES’s Quality Assurance Plan (MA DEP 1995) for specific laboratory analytical QA/QC criteria.  WES laboratory releases discrete water sample data when their established QA/QC criteria are met.  When criteria cannot be met (even upon re-analysis), data are qualified as “estimated” (“J”) if appropriate, or no data (“ND”) is reported.
A.1.3
Fish Tissue Data

Fish were collected and processed according to the DWM 1999 Standard Operating Procedure (SOP) for fish contaminant monitoring (now CN 40.0).  This SOP adheres to EPA-approved laboratory QA/QC methodologies (EPA 823-R-95-007).  Laboratory data quality was assessed at WES by analyzing the following quality control samples:

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

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

3) Laboratory Fortified Matrix (LFM) – Tissue matrix spiked with a low concentration of a target compound.  LFM and LFM duplicate 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.

4) 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%.

5) Laboratory sample duplicates – A second lab sample is taken the blended fish tissue slurry for analysis of all analytes.  Used to estimate analytical precision, the acceptable laboratory relative percent difference (RPD) for lab duplicates is typically 80 – 120%.

The WES Laboratory is solely responsible for the administration of its Quality Assurance Program and Standard Operating Procedures.  WES laboratory releases tissue data when their established QA/QC criteria are met.  Refer to WES’s Quality Assurance Plan (MA DEP 1995) for specific laboratory analytical QA/QC criteria and acceptance limits.  
A.1.4
Benthic Macroinvertebrate and Aquatic Habitat Monitoring

Macroinvertebrate monitoring and aquatic habitat assessments were conducted by DWM biologists.  All macroinvertebrate collections in this watershed were qualitative because the flow characteristics and water volume did not allow the application of Rapid Bioassement Protocol (RBP) kick-sampling.  The kick-net was used for kick-sampling when bottom substrates allowed, but was also used for jabs into bottom muds, snags, and vegetation.  The QAPP for 1999 biomonitoring outlined the following QC steps that were implemented with regard to the macroinvertebrate monitoring:

1) Thorough rinsing of sampling equipment between stations to prevent inter-station effects.

2) Duplication and checking (for transcription errors) of documentation and database entries. 

3) In-house spot-checking (among two DWM biologists) of taxa identifications for accuracy.

No specific quality control steps were undertaken with regard to the aquatic habitat assessments.

A.1.5
1999 Data Symbols and Qualifiers

	Symbol/  Qualifier
	Data Source
	Definition

	**
	All
	Censored or missing data

	--
	All
	No data

	<mdl
	All
	Less than method detection limit (MDL).   Denotes a sample result that went undetected using a specific analytical method.    The actual, numeric MDL is typically specified (e.g.  <0.2).

	i
	Hydrolab
	inaccurate readings from Hydrolab multiprobe likely; may be due to significant pre-survey calibration problems, post-survey calibration readings outside typical acceptance range for the low ionic check and for the deionized blank water check, or lack of calibration of the depth sensor prior to use.

	m
	Hydrolab
	method not followed; one or more protocols contained in the DWM Hydrolab SOP not followed, i.e. operator error (e.g. less than 3 readings per station (rivers) or per depth (lakes), or instrument failure not allowing method to be implemented.

	s
	Hydrolab
	Field sheet recorded data were used to accept data, not data electronically recorded in the Hydrolab surveyor unit, due to operator error or equipment failure.

	u
	Hydrolab
	unstable readings, due to lack of sufficient equilibration time prior to final readings, non-representative location, highly-variable water quality conditions, etc. 

	c
	Hydrolab
	Greater than calibration standard for conductivity (>718, 1,413, 2,760, 6,668 or 12,900 uS/cm, depending on calibration standard used) or turbidity (10, 20 or 40 NTU).  Also used for conductivity-dependent, calculated TDS and Salinity readings 

	?
	Hydrolab
	Light interference on Turbidity sensor (Hydrolab error message).  Data is typically censored.

	a
	Discrete samples
	accuracy as estimated at WES Lab via matrix spikes, PT sample recoveries, internal check standards and lab-fortified blanks did not meet project data quality objectives identified for program or in QAPP.

	b
	Discrete samples
	blank Contamination in lab reagent blanks and/or field blank samples (indicating possible bias high and false positives).

	d
	Discrete samples
	Precision of field duplicates  (as RPD) did not meet project data quality objectives identified for program or in QAPP.

	f
	Discrete samples
	frequency of quality control duplicates did not meet data quality objectives identified for program or in QAPP.

	h
	Discrete samples
	holding time violation (usually indicating possible bias low)

	j
	Discrete samples
	‘estimated’ value; used for lab-related issues where certain lab QC criteria are not met and re-testing is not possible (as identified by the WES lab only).  Also used by WES to report sample data where the sample concentration is less than the ‘reporting’ limit or RDL and greater than the method detection limit or MDL  (mdl< x <rdl).

	m
	Discrete samples
	method SOP not followed or fully implemented, due to complications with sample matrix (e.g. sediment in sample, floc formation), lab error (e.g. cross-contamination between samples), or additional steps taken by the lab to deal with matrix complications.  

	p
	Discrete samples
	Samples not preserved per SOP or analytical method requirements.

	r
	Discrete samples
	Samples collected not representative of actual field conditions.


A.2   Data Validation

Data validation procedures, as now outlined in DWM’s draft Data Validation SOP (draft, 2001; CN 56.0) were applied to in-situ Hydrolab, discrete water quality, and fish tissue data.  The 1999 Data Validation Report (MADEP 2000a; CN 73.0) summarizing 1999 DWM monitoring QA/QC results is also available as a separate evaluation of 1999 data as a whole (for the “yellow” basins:  Merrimack, Boston Harbor, Cape Cod, Narragansett/Mt. Hope Bay, French/Quinebaug and Parker).

Assessment and validation of the benthic macroinvertebrate, periphyton and habitat data collected for the Narragansett/Mt. Hope Bay Watershed drainage area is not covered here.  DWM QA/QC assessment of benthic/habitat data is typically more general in nature (i.e., adherence to the SOP and QAPP, discussions with primary staff on QAPP implementation). 

A.2.1
In-situ Hydrolab Data

Hydrolab profiles taken in September 1999 at two Palmer River locations and at one location on Lewin Brook Impoundment accurately captured representative water quality conditions at the time of sampling.  Data for dissolved oxygen, depth, conductivity, pH and temperature were accepted without qualification. 

Total dissolved solids (TDS) values were calculated from conductivity readings using a multiplier of 0.64.  Percent oxygen saturation values were calculated by comparing ambient D.O. readings to saturation values.     

A.2.2
Discrete Water Sample Data

The 1999 Narragansett/Mt. Hope Bay Watershed drainage area quality control data for discrete water samples (bacteria and fluorescent whitening agents in rivers; no lake water quality samples) were reviewed using the four main Field QC criteria, as well as other information, such as laboratory QC data, field notes, personal communication, etc.  Decisions regarding the acceptance, acceptance with qualification or censoring of data were based on the DWM draft Data Validation SOP (CN 69.0).

Data censored, qualified or accepted without qualification (for clarification) are presented in Table A.2.2.1.  All other data were accepted.

Table A.2.2.1.  Censored/Qualified Discrete Water Sample Data Narragansett/Mt. Hope Bay Watershed.
	Watershed/ water body 
	Sample Date
	OWMID #s
	Analyte
	Censored/ Qualified
	Reason

	Narragansett
	9/27
	53-0501, 502, 504, 506, 511, 512 and 513
	FWA analytes
	Accept without qualification
	Blank QC sample not taken; previous 4 surveys for FWA showed all blanks < MDLs; assume similar results for 9/27 survey

	Narragansett
	8/9
	53-0051, and 0052
	FWAs OB-2, FWA-4, FWA-1 and FWA-2
	Censor (d)
	Split rpd’s = 136, 136, 91 and 79%, respectively (major exceedances of acceptable DQOs for precision)

	Narragansett
	8/9
	53-0050, 0053, 0054, 0055, 0056 and 0057
	FWAs OB-2, FWA-4, FWA-1 and FWA-2
	Qualify (d) (h)
	Split sample results for 8/9 survey indicate lack of reproducibility for the split station (above), and potentially for all other survey stations on that date; survey run qualified.

FWA samples taken on 8/9/99 were analyzed from “8/12-18/99”.  The analytical holding time for the WES SOP at that time was 7 days; any analysis begun on 8/17 or 8/18 would have been beyond the recommended holding time.  (possible, minor exceedance of analytical holding time)


Table A.2.2.1.  (Continued) Censored/Qualified Discrete Water Sample Data Narragansett/Mt. Hope Bay Watershed.
	Watershed/ water body 
	Sample Date
	OWMID #s
	Analyte
	Censored/ Qualified
	Reason

	Narragansett
	8/23
	53-0086 and 0097
	FWAs OB-2, FWA-4, FWA-1 and FWA-2
	Accept without qualification
	Split rpd’s = 38, 32, 15 and 43%, respectively; these rpd values are within the range of acceptable precision for FWA samples

	Narragansett
	8/23
	53-0096
	Any and all
	Censor (m)
	Sampling location could not be determined 


1) Sample/Analysis Holding Time:  See Table A.2.2.1 with regard to FWA samples.

2) QC Sample Frequency:

• All bacteria surveys (6/29, 7/29, 8/9, 8/23, 8/31 and 9/27) in 1999 included QC blanks and QC splits at a frequency of 10 % of the total samples per survey, and a minimum of one each per survey.  This is consistent with the (then) draft SOP for grab sampling and the taking of QC samples (CN 1.0).

• The four FWA sample dates (7/29, 8/9, 8/23 and 9/27) in 1999 each included a QC split sample at a frequency of 10 % of the total samples per survey, and a minimum of one each per survey.  Field FWA blanks were taken on 7/29, 8/9, 8/23.  No blank was taken on the 9/27 survey.  The fact that the three previous surveys showed non-detectable FWA for field blanks generally indicates clean field sampling techniques.  There is good reason to have predicted that the field blank on 9/27 would also have been non-detectable.  Because there was not enough evidence to censor the results for this omission, all FWA data were accepted.

3) Field Blank Results:

• All bacteria field blank samples taken during the 1999 surveys (6/29, 7/29, 8/9, 8/23, 8/31 and 9/27) showed no analyte concentrations detected above the method detection limit or mdl.

• For three surveys (out of four) where field FWA blanks were taken, FWA blank samples showed no analyte concentrations detected above the method detection limit or mdl.  As stated above, there is good reason to have predicted that the field blank on 9/27 would also have been non-detectable.

Table A.2.2.2.  1999 DEP DWM Narragansett/Mt. Hope Bay Watershed instream bacteria/FWA QA/QC field blank data.


Date
OWMID
QA/QC 
Time
Fecal 
E. coli
Fluorescent Whitening Agents (ug/L)

OWMID
(24hr)
Coliforms 
(cfu/100mL)
OB-1
OB-2
FWA-4
FWA-1
FWA-2

(cfu/100mL)
Field Blank Sample

06/29/99
53-0023
BLANK
10:14
<16
<16
--  
--  
--  
 --  
--  

07/29/99
53-0039
BLANK
11:51
<6
<6
<0.22
<0.13
<0.13
<0.019
<0.20

08/09/99
53-0054
BLANK
10:50
<6
<6
<0.22dh
<0.13dh
<0.13dh
<0.019dh
<0.20dh

08/23/99
53-0092
BLANK
9:46
<6
<6
<0.22
<0.13
<0.13
<0.019
<0.20

08/31/99
53-0205
BLANK
11:34
<6
<6
--  
--  
--  
 --  
--  

09/27/99
53-0506
BLANK
11:05
<9
<9
--  
--  
--  
 --  
--  ----  

-- = no data  (no sample collected)

QUALIFIERS:  d = precision of field duplicate did not meet project data quality objectives; h = holding time violation

4) Field Split Results:  

For 1999 surveys in the Narragansett/Mt. Hope Bay Watershed drainage area, the method used to estimate overall precision for bacteria and FWA sampling was the taking of field splits (not duplicates), where a large volume sample is split into two separate sample bottles.

Small differences between replicate values at or near a low MDL will result in an increase in relative percent difference (%RPD) value.  This increase can create a false impression that replicate data are not meeting their set quality control limits.  For replicate values at or near method detection limits (<1 mg/L), a 30% RPD data quality objective was applied to help counter this statistical effect.  Replicate values > 1mg/L were reviewed independently against other quality control factors (i.e., field blank data, documentation) and a decision made on their validity.  For similar reasons, bacteria rpd’s were calculated based on log-10 transformed data.

• All field split samples taken during the 1999 surveys (6/29, 7/29, 8/9, 8/23, 8/31 and 9/27) for bacteria (fecal coliform and E. coli) were within acceptable limits (typically less than 30% relative percent difference, or rpd, for bacteria).  E. coli split data for the 6/29/99 survey at OWMID #53-0008 and –0009 showed the highest rpd of 23 %, based on log-transformed, “real” values of 33 and 82 CFUs/100 mls.

• FWA split results for the 8/9 survey show very poor reproducibility, resulting in censoring of the sample and split, and qualification (D) for the strong potential for poor precision for other survey samples.

Table A.2.2.3.
1999 DEP DWM Narragansett/Mt. Hope Bay Watershed instream bacteria/FWA QA/QC field replicate data


OWMID
OWMID
Date
TIME
Fecal 
E. coli
Fluorescent Whitening Agents (μg/L)

 QA/QC
Coliforms 
(cfu/100mL)
OB-1
OB-2
FWA-4
FWA-1
FWA-2

(cfu/100mL)
Unnamed Tributary
Station: UN01, Mile Point: 0.2
Description: unnamed tributary to Runnins River upstream/east at Leavitt Street, Seekonk

53-0040
53-0044
7/29/1999
11:07
2.531
2.505
<0.22
<0.13
<0.13
<0.019
<0.20

53-0044
53-0040
7/29/1999
11:07
2.544
2.568
<0.22
<0.13
<0.13
<0.019
<0.20

Relative Percent Difference (RPD):
0.5%
2.5%
0.0%
0.0%
0.0%
0.0%
0.0%
PALMER RIVER (Saris: 5334050)
Station: PM06, Mile Point: 9.8
Description: downstream/south at Winthrop Street (Route 44), Rehoboth

53-0200
53-0201
8/31/1999
9:40
2.415
2.362
--  
--  
--  
 --  
--  

53-0201
53-0200
8/31/1999
9:40
2.447
2.176
--  
--  
--  
 --  
--  

Relative Percent Difference (RPD):
1.3%
8.2%
Station: PM08, Mile Point: 5.4
Description: upstream/west at Reed Street, Rehoboth

53-0008
53-0009
6/29/1999
11:08
2.415
1.519
--  
--  
--  
 --  
--  

53-0009
53-0008
6/29/1999
11:08
2.362
1.914
--  
--  
--  
 --  
--  

Relative Percent Difference (RPD):
2.2%
23.0%
ROCKY RUN (Saris: 5334100)
Station: RR01, Mile Point: 2.5
Description: downstream/west at pumping station road off Vinnicum Road, Swansea.  (within water withdrawals)

53-0033
53-0034
7/29/1999
**
             --------------- Not enough flow to take sample--------------


53-0034
53-0033
7/29/1999
**
             --------------- Not enough flow to take sample-------------- 

COLE RIVER (Saris: 6134550)
Station: CO01, Mile Point: 2.5
Description: upstream/north at Route 6, Swansea

53-0511
53-0512
9/27/1999
12:00
2.839
2.556
<0.22
0.20
<0.13
0.022
0.53

53-0512
53-0511
9/27/1999
12:00
2.826
2.633
<0.22
0.18
<0.13
0.023
0.38

Relative Percent Difference (RPD):
0.5%
3.0%
0.0%
10.5%
0.0%
4.4%
33.0%
Station: CO02, Mile Point: 0.8
Description: upstream/north at Route 103, Swansea

53-0051
53-0052
8/9/1999
9:40
1.398
0.778
<0.22
**d  
** d  
** d  
** d  

53-0052
53-0051
8/9/1999
9:40
1.279
0.778
<0.22
** d  
** d  
** d  
** d  

Relative Percent Difference (RPD):
8.9%
0.0%
0.0%
Unnamed Tributary
Station: LR07, Mile Point: 0.15
Description: unnamed tributary to Lee River, downstream/southwest at Elm Street, Swansea

53-0086
53-0097
8/23/1999
11:22
3.041
2.322
<0.22
0.19
0.18
0.022
0.68

53-0097
53-0086
8/23/1999
11:22
3.146
2.079
<0.22
<0.13
<0.13
<0.019
0.44

Relative Percent Difference (RPD):
3.4%
11.0%
0.0%
37.5%
32.3%
14.6%
42.9%
** = censored data - d = precision of field duplicate did not meet project data quality objectives
A.2.3
1999 Fish Tissue Data

Tables A.2.3.1 through A.2.3.5 provide specific 1999 QA/QC data for laboratory fish tissue analysis.  Since there were no field duplicates (additional three fish composite of one species) taken, estimates of overall precision (as RPD) were not possible; precision data provided here is based on lab duplicates.  Although DWM now typically collects two same-specie, three-fish composites from the same waterbody at a rate of 10% of waterbodies sampled (as a field “duplicate”), this was not performed in 1999 for the Narragansett/Mt. Hope Bay Watershed drainage area.  While this information would have been helpful in assessing in-lake/in-river variability in tissue concentrations for same-specie fish, lack of field duplicates does not render the 1999 fish tissue data unusable.  
Although a basin QAPP detailing specific data quality objectives (DQOs) for the 1999 Narragansett/Mt. Hope Bay Watershed fish contaminant monitoring was not produced, the analytical QC data generally showed lack of blank contamination, blank and matrix spike recoveries ranging from 80-128 % for all analyte groups and RPDs less than 30 % for lab duplicates.  (For comparison, DWM’s current, 2001 DQO’s for overall precision of metal/PCB/pesticide monitoring are generally 30% RPD).  The quality control acceptance limits of WES for analytical accuracy and precision were met for all samples.  Sample holding times prior to analysis and extract holding times prior to GC injection were met for all samples.

Data for fish tissue contaminants at Burrs Pond and Lewin Brook Impoundment accurately represented catchable/edible fish in these lakes at the time of sampling.  Data for tissue metals, PCB and organochlorine pesticides were accepted without qualification.  There was not sufficient information to require censoring of any of the data.

There were no fish sampled in the Narragansett/Mt. Hope Bay Watershed in 1999 as part of the mercury research study conducted by DEP’s Office of Research and Standards (ORS).  This report does not include external validation of ORS study data.

Table A.2.3.1.  1999 DEP DWM laboratory QA/QC blank data for organics in fish tissue.  The analytes were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCB Aroclors and Congeners and Organochlorine Pesticides.  (Data expressed in µg/g wet weight unless otherwise noted.) 

	DATE ANALYZED
	LABORATORY

SAMPLE NUMBER
	ANALYTE

	
	
	% Lipid
	Pesticides
	PCB

	2 December 1999
	BLANK - 1
	0.07
	ND
	ND

	3 December 1999
	BLANK - 2
	0.09
	ND
	ND

	7 December 1999
	BLANK - 3
	0.09
	ND
	ND

	8 December 1999
	BLANK - 4
	0.08
	ND
	ND

	9 December 1999
	BLANK - 5
	0.07
	ND
	ND

	10 December 1999
	BLANK - 6
	0.09
	ND
	ND

	14 December 1999
	BLANK - 7
	0.07
	ND
	ND

	15 December 1999
	BLANK - 8
	0.15
	ND
	ND

	16 December 1999
	BLANK - 9
	0.16
	ND
	ND

	17 December 1999
	BLANK - 10
	0.10
	ND
	ND

	21 December 1999
	BLANK - 11
	0.12
	ND
	ND

	22 December 1999
	BLANK - 12 
	0.09
	ND
	ND

	ND - Not detected or the analytical result is at or below the established method detection limit (listed in section A.3).

	NOTE: Narragansett/Mt. Hope Bay Watershed samples were batched with others.  These laboratory QA/QC blank data for organics in fish tissue are pertinent to Narragansett/Mt. Hope Bay Watershed samples.


Table A.2.3.2.  1999 DEP DWM laboratory QA/QC duplicate data for organics in fish tissue.  The analytes were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCB Aroclors and Congeners and Organochlorine Pesticides.  (Data expressed in µg/g wet weight unless otherwise noted.)  
	DATE ANALYZED
	LABORATORY

SAMPLE NUMBER
	ANALYTE

	
	
	Pesticides*
	PCB*
	% Lipid

	3 December 1999
	L990067-7
	DDE   0.012

DDT   0.012
	BZ# 118   0.0030
	0.22

	
	L990067-7  duplicate
	DDE   0.012

DDT   0.014
	BZ# 118   0.0027
	0.19

	
	relative percent difference
	DDE   0%

DDT   15.4%
	BZ# 118   10.53%
	15%

	10 December 1999
	L990178-24
	ND
	ND
	0.20

	
	L990178-24  duplicate
	ND
	ND
	0.23

	
	relative percent difference
	NA
	NA
	14%

	15 December 1999
	L990212-3
	ND
	ND
	0.63

	
	L990212-3  duplicate
	ND
	ND
	0.63

	
	relative percent difference
	NA
	NA
	0%

	NA - not applicable

ND - not detected
*  Fish tissue organic analytes (listed in Section A.3) not appearing in the above table were included in the analysis and were not detected.

NOTE: Narragansett/Mt. Hope Bay Watershed samples were batched with others.  These laboratory QA/QC duplicate data for organics in fish tissue are pertinent to Narragansett/Mt. Hope Bay Watershed samples.


Table A.2.3.3.  1999 DEP DWM laboratory QA/QC lab fortified matrix and matrix spike duplicate data for organics in fish tissue.  The analytes were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCB Aroclors and Congeners and Organochlorine Pesticides.  (Data expressed in µg/g wet weight unless otherwise noted.)

	DATE ANALYZED
	21 December

1999
	21 December

1999
	23 December

1999
	23 December

1999

	LABORATORY SAMPLE NUMBER
	Matrix Spike
L990227-2
	Matrix Spike

Duplicate

L990227-2
	Matrix Spike
L990271-1
	Matrix Spike

Duplicate
L990271-1

	%LIPIDS
	0.20
	0.19
	0.11
	0.20

	ANALYTE
	PCB A1260

MDL  0.11
	PCB A1260

MDL  0.11
	Lindane   MDL 0.009

Heptachlor   MDL 0.012
Aldrin   MDL 0.016
DDT   MDL 0.011
	Lindane   MDL 0.009

Heptachlor   MDL 0.012
Aldrin   MDL 0.016
DDT   MDL 0.011

	SPIKE AMOUNT
	1.14
	1.14
	Lindane  0.025

Heptachlor  0.025

Aldrin  0.025

DDT  0.050
	Lindane  0.025

Heptachlor  0.025

Aldrin  0.025

DDT  0.050

	SPIKE RECOVERED
	1.08
	1.07
	Lindane  0.026

Heptachlor  0.024

Aldrin  0.026

DDT  0.052
	Lindane  0.026

Heptachlor  0.027

Aldrin  0.028

DDT  0.060

	SPIKE % RECOVERY
	95
	94
	Lindane  104

Heptachlor  96

Aldrin  104

DDT  104
	Lindane  104

Heptachlor  108

Aldrin  112

DDT  120

	MDL – method detection limit
NOTE: Narragansett/Mt. Hope Bay Watershed samples were batched with others.  These laboratory QA/QC lab fortified matrix results are pertinent to Narragansett/Mt. Hope Bay Watershed samples.


[image: image3.wmf]#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

P

W

0

1

P

E

0

3

P

E

0

4

P

W

0

2

C

A

0

1

P

M

0

5

P

M

1

2

R

U

0

1

U

N

0

1

R

U

0

3

C

R

0

2

C

R

0

3

P

M

0

8

P

M

1

0

R

R

0

3

R

R

0

6

R

R

0

5

R

R

0

4

R

R

0

2

C

O

0

6

C

O

0

7

R

R

0

1

C

O

0

5

L

R

0

5

L

R

0

6

C

O

0

4

C

O

0

1

C

O

3

A

C

O

0

3

L

R

0

4

L

R

0

3

L

R

0

9

L

R

0

2

L

R

0

8

L

R

0

7

A

L

R

0

7

L

R

0

1

P

M

0

6

C

O

0

2

N

2

0

2

4

M

i

l

e

s

D

E

P

 

W

a

t

e

r

 

Q

u

a

l

i

t

y

 

S

t

a

t

i

o

n

s

#

E

s

t

u

a

r

i

e

s

/

 

P

o

n

d

s

R

i

v

e

r

s

 

&

 

S

t

r

e

a

m

s

L

e

g

e

n

d

Table A.2.3.4.  1999 DEP DWM Narragansett/Mt. Hope Bay Watershed laboratory QA/QC data for metals in fish tissue.  (Data expressed in mg/Kg wet weight unless otherwise noted.)

	
	
	Precision
	LFM Accuracy
	Accuracy*

(% Recovery)
	
	

	Sample

ID
	Analyte
	Sample
	Duplicate
	RPD
	Spike

Amount
	Spike

Recovered
	Spike

Recovery (%)

(WES LFM) 
	Sample

Mean
	LFM

(spike + sample)
	LFB
	QCS
	MDL
	Analytical

Method

	L990210-1
	As
	<MDL
	<MDL
	NA
	2.0
	1.50
	75
	NA
	NA
	96
	92
	0.04
	EPA 200.9

	L990210-1
	Se
	0.099
	0.094
	5.2
	2.0
	2.24
	112
	0.097
	2.34
	92
	94
	0.04
	EPA 200.9

	L990210-1
	Pb
	<MDL
	<MDL
	NA
	20
	17.8
	89
	NA
	NA
	95
	105
	0.20
	EPA 200.7

	L990210-1
	Cd
	<MDL
	<MDL
	NA
	20
	18.2
	91
	NA
	NA
	92
	100
	0.02
	EPA 200.7

	L990213-4
	As
	<MDL
	<MDL
	NA
	2.0
	1.48
	74
	NA
	NA
	95
	91
	0.04
	EPA 200.9

	L990213-4
	Se
	0.051
	0.040
	24.2
	2.0
	1.74
	87
	0.046
	1.79
	88
	84
	0.04
	EPA 200.9

	L990213-4
	Pb
	<MDL
	<MDL
	NA
	20
	17.4
	87
	NA
	NA
	94
	110
	0.20
	EPA 200.7

	L990213-4
	Cd
	<MDL
	<MDL
	NA
	20
	17.8
	89
	NA
	NA
	95
	100
	0.02
	EPA 200.7

	L990213-1
	Hg
	0.82
	0.92
	11.5
	2.0
	2.14
	107
	0.870
	3.01
	115
	105
	0.02
	EPA 245.6

	L990213-1
	Hg
	0.92
	0.82
	11.5
	2.0
	2.14
	107
	0.870
	3.01
	115
	105
	0.02
	EPA 245.6

	LFB - Laboratory Fortified Blank
	
	QCS - Quality Control Sample
	*See Appendix A, section A.1.2. for further details

	LFM - Laboratory Fortified Matrix
	
	RPD - Relative Percent Difference
	

	MDL - Method Detection Limit
	
	
	LFM Accuracy calculations: SA * %SR= SR      SR+SM=LFM

	NA - Not Applicable
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Table A.2.3.5.  1999 DEP DWM laboratory QA/QC lab fortified blank data for organics in fish tissue.  The analytes were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCB Aroclors and Congeners and Organochlorine Pesticides.  (Data expressed in µg/g wet weight unless otherwise noted.)
	DATE ANALYZED
	2 December 1999
	7 December 1999
	8 December 1999
	14 December 1999
	16 December 1999

	LABORATORY SAMPLE NUMBER
	Laboratory Fortified Blank #1
	Laboratory Fortified Blank #2
	Laboratory Fortified Blank #3
	Laboratory Fortified Blank #4
	Laboratory Fortified Blank #5

	%LIPIDS
	0.10
	0.07
	0.10
	0.07
	0.08

	ANALYTE
	PCB A1260   MDL 0.11
	Chlordane   MDL 0.11
	PCB A1242   MDL 0.26
	Toxaphene   MDL 0.59
	Lindane   MDL 0.009
Heptachlor   MDL 0.012
Aldrin   MDL 0.016
DDT   MDL 0.011

	Spike Amount
	0.96
	0.98
	1.0
	0.96
	Lindane  0.010

Heptachlor  0.010

Aldrin  0.010

DDT  0.020

	Spike Recovered
	0.95
	1.0
	0.67
	0.91
	Lindane  0.0098

Heptachlor  0.0115

Aldrin  0.0120

DDT  0.0255

	Spike % Recovery
	99
	102
	67
	95
	Lindane  98

Heptachlor  115

Aldrin  120

DDT  128

	MDL – method detection limit

NOTE: Narragansett/Mt. Hope Bay Watershed samples were batched with others.  These laboratory QA/QC lab fortified blank data for organics in fish tissue are pertinent to Narragansett/Mt. Hope Bay Watershed samples.


A.2.4
1994 Fish Tissue Data

DWM finds all 1994 fish tissue data for Cook Pond (7/25/94 samples) to be acceptable and usable.  Users should take the age of the data into account; 1994 data may not represent present (2001) conditions.   
All 1994 fish tissue data passed QC acceptance limits of the WES laboratory and lab-validated data were reported by WES without qualification.  Similar to the 1999 data, an extensive, external validation of 1994 fish tissue data was not performed.  Lab duplicate precision estimates for batched metals (Hg, Pb, Cd, As and Se) analyses were generally 24% RPD or less, except for one sample for arsenic, where the RPD was 181% (.041 and <MDL).  This sheds questions on the arsenic results for that batch run.  Lab accuracy estimates for batched metals analyses using lab-fortified blanks ranged from 75-132 % recovery, and for QC samples ranged from <MDL (Pb on two occasions) to 120 % recovery for all analytes.  The two occasions where QC samples for Pb showed < MDL indicate that sample results for lead for the associated batches may have significant error.  Lab accuracy estimates for metals using fortified sample matrix samples ranged from 72 to 127 % recovery for all analytes, except for one Se matrix sample at 64% recovery.  All lab organics blanks showed non-detectable concentrations.  Lab duplicate data showed non-detectable concentrations for all analytes tested.  Lab fortified matrix sample spike/spike duplicate recovery using PCB arochlor 1260 was 146%, and that for lindane, heptochlor, aldrin and DDT were 63%, 91%, 109% and 64%, respectively.  This indicates potential significant error in the associated batch analysis of lindane and DDT.  Although the metals and organics data have been accepted without qualification, potential users of data involving poor quality control (as referenced above) are advised to consider the potential error in sample data for specific analytes.

Relevant QC information for 1994 fish toxics data are provided in the tables below.  There were no field duplicate QC samples taken in 1994.

Table A.2.4.1.  1994 Fish Tissue Analytical Methods and MDLs 

	Fish Tissue Analytes
	EPA Method*
	Method**
	MDLs

	PCB Arochlor 1242
	
	AOAC 983.21
	0.06 (g/g wet wt

	PCB Arochlor 1254
	
	AOAC 983.21
	0.17 (g/g wet wt

	PCB Arochlor 1260
	
	AOAC 983.21
	0.16 (g/g wet wt

	Chlordane
	
	AOAC 983.21
	0.11 (g/g wet wt

	Toxaphene
	
	AOAC 983.21
	0.11 (g/g wet wt

	a-BHC
	
	AOAC 983.21
	0.19 (g/g wet wt

	b-BHC
	
	AOAC 983.21
	0.09 (g/g wet wt

	Lindane
	
	AOAC 983.21
	0.16 (g/g wet wt

	d-BHC
	
	AOAC 983.21
	0.02 (g/g wet wt

	Hexachlorocyclopentadiene
	
	AOAC 983.21
	0.10 (g/g wet wt

	Trifluralin
	
	AOAC 983.21
	0.11 (g/g wet wt

	Hexachlorobenzene
	
	AOAC 983.21
	0.04 (g/g wet wt

	Heptachlor
	
	AOAC 983.21
	0.08 (g/g wet wt

	Heptachlor Epoxide
	
	AOAC 983.21
	0.59 (g/g wet wt

	Methoxychlor
	
	AOAC 983.21
	1.07 (g/g wet wt

	DDD
	
	AOAC 983.21
	0.13 (g/g wet wt

	DDE
	
	AOAC 983.21
	0.39 (g/g wet wt

	DDT
	
	AOAC 983.21
	0.25 (g/g wet wt

	Aldrin
	
	AOAC 983.21
	0.15 (g/g wet wt

	Arsenic
	EPA 200.9
	
	0.040, 0.04,mg/kg   0.002 mg/L

	Lead
	EPA 239.1
	
	1.0, 1.00 mg/kg   0.03, 0.05 mg/L

	Lead
	EPA 200.7A
	
	0.05 mg/L

	Selenium
	EPA 270.2
	
	0.04, 0.040 mg/kg   0.002 mg/L

	Cadmium
	EPA 213.1
	
	0.01, 0.20, 0.03 mg/kg

	Cadmium
	EPA 200.7A
	
	0.03mg/L

	Mercury
	EPA 245.1
	
	0.0002 mg/L


*  =  “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.

**  = AOAC Official Methods of Analysis, 1990.  (Samples were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCB Aroclors and Congeners and Organochlorine Pesticides.)
Table A.2.4.2.  1994 DEP OWM laboratory QA/QC blank data for organics in fish tissue.  The analytes were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCB Aroclors and Congeners and Organochlorine Pesticides.  (Data expressed in µg/g wet weight unless otherwise noted.) 

	DATE ANALYZED
	LABORATORY

SAMPLE NUMBER
	ANALYTE

	
	
	% Lipid
	Pesticides
	PCB

	15 February 1995
	BLANK - 50
	0.19
	ND
	ND

	16 February 1995
	BLANK - 51
	0.26
	ND
	ND

	17 February 1995
	BLANK - 52
	0.17
	ND
	ND

	ND - Not detected or the analytical result is at or below the established method detection limit (listed in section A2).

NOTE: Narragansett/Mt. Hope Bay Watershed samples were batched with others.  These laboratory QA/QC blank data for organics in fish tissue are pertinent to Narragansett/Mt. Hope Bay Watershed samples


Table A.2.4.3.  1994 DEP OWM laboratory QA/QC lab fortified matrix data for organics in fish tissue.  The analytes were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCB and Organochlorine Pesticides.  (Data expressed in µg/g wet weight unless otherwise noted.)

	DATE ANALYZED
	14 February 1995
	15 February 1995

	LABORATORY SAMPLE NUMBER
	Laboratory Spike - 29
	Laboratory Spike - 30

	%LIPIDS
	0.35
	0.22

	ANALYTE*
	PCB A1260   MDL 0.16
	Lindane   MDL 0.16

Aldrin   0.15

Heptachlor   0.08

DDT   0.25

	SPIKE AMOUNT
	NR
	Lindane   NR

Aldrin   NR

Heptachlor   NR   

DDT   NR

	SPIKE RECOVERED
	NR
	Lindane   NR 

Aldrin   NR

Heptachlor   NR   

DDT   NR

	SPIKE % RECOVERY
	146
	Lindane   63

Aldrin   109

Heptachlor   91

DDT   64

	MDL – method detection limit
	
	

	NR - not reported
	
	

	*   Fish tissue organic analytes listed in Table A.2.4.1 and not appearing in the above table were included in the analysis and were not detected.

	NOTE: Narragansett/Mt. Hope Bay Watershed samples were batched with others.  These laboratory QA/QC lab fortified matrix data for organics in fish tissue are pertinent to Narragansett/Mt. Hope Bay Watershed samples
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Table A.2.4.4.  1994 DEP OWM laboratory QA/QC data for metals in fish tissue.  (Data expressed in mg/kg wet weight unless otherwise noted.)

	
	
	Precision
	LFM Accuracy
	Accuracy

(% Recovery)
	
	

	Sample

ID
	Analyte
	Sample
	Duplicate
	RPD
	Spike

Amount
	Spike

Recovered
	Spike

Recovery (%)

(WES LFM)
	Sample

Mean
	LFM

(spike + sample)
	LFB
	QCS
	MDL


	Analytical

Method

	94-4636
	As 
	<MDL
	<MDL
	NA
	NR
	NA
	78
	NA
	NA
	75
	98
	0.040
	EPA 200.9

	94-4636
	Se
	0.169
	0.172
	2
	NR
	NA
	72
	NA
	NA
	132
	92
	0.040
	EPA 270.2

	94-4636
	Cd
	<MDL
	<MDL
	NA
	NR
	NA
	116
	NA
	NA
	106
	96
	0.20
	EPA 213.1

	94-4636
	Pb
	<MDL
	<MDL
	NA
	NR
	NA
	110
	NA
	NA
	96
	90
	1.00
	EPA 239.1

	94-4254
	As 
	<MDL
	<MDL
	NA
	NR
	NA
	84
	NA
	NA
	73
	111
	0.04
	EPA 200.9

	94-4254
	Pb
	<MDL
	<MDL
	NA
	NR
	NA
	113
	NA
	NA
	117
	97
	1.0
	EPA 239.1

	94-4254
	Cd
	<MDL
	<MDL
	NA
	NR
	NA
	87
	NA
	NA
	101
	115
	0.20
	EPA 213.1

	94-4254
	Se
	0.084
	0.078
	7
	NR
	NA
	72
	NA
	NA
	87
	76
	0.04
	EPA 270.2

	94-3967
	Se
	0.203
	0.178
	13
	NR
	NA
	104
	NA
	NA
	118
	87
	0.002
	EPA 270.2

	94-3967
	As
	0.041
	<MDL
	181
	NR
	NA
	80
	NA
	NA
	70
	109
	0.002
	EPA 200.9

	94-3967
	Pb
	<MDL
	<MDL
	NA
	NR
	NA
	70
	NA
	NA
	80
	80
	0.05
	EPA 200.7A

	94-3967
	Cd
	<MDL
	<MDL
	NA
	NR
	NA
	110
	NA
	NA
	80
	100
	0.03
	EPA 200.7A

	94-3613
	As 
	<MDL
	<MDL
	NA
	NR
	NA
	96
	NA
	NA
	117
	67
	0.002
	EPA 200.9

	94-3613
	Se
	0.14
	0.13
	7
	NR
	NA
	127
	NA
	NA
	91
	114
	0.002
	EPA 270.2

	94-3613
	Cd
	<MDL
	<MDL
	NA
	NR
	NA
	100
	NA
	NA
	100
	100
	0.03
	EPA 213.1

	94-3613
	Pb
	<MDL
	<MDL
	NA
	NR
	NA
	110
	NA
	NA
	110
	<MDL
	0.05
	EPA 239.1

	94-2530
	Se
	<MDL
	<MDL
	NA
	NR
	NA
	64
	NA
	NA
	93
	80
	0.002
	EPA 270.2

	94-2529
	As
	<MDL
	<MDL
	NA
	NR
	NA
	75
	NA
	NA
	89
	91
	0.002
	EPA 200.9

	94-2529
	Pb
	<MDL
	<MDL
	NA
	NR
	NA
	98
	NA
	NA
	97
	98
	0.03
	EPA 239.1

	94-2529
	Cd
	<MDL
	<MDL
	NA
	NR
	NA
	102
	NA
	NA
	90
	100
	0.01
	EPA 213.1

	94-3064
	As
	<MDL
	<MDL
	NA
	NR
	NA
	85
	NA
	NA
	89
	90
	0.002
	EPA 200.9

	94-3064
	Cd
	<MDL
	<MDL
	NA
	NR
	NA
	100
	NA
	NA
	100
	100
	0.01
	EPA 213.1

	94-3064
	Pb
	<MDL
	<MDL
	NA
	NR
	NA
	90
	NA
	NA
	110
	<MDL
	0.03
	EPA 239.1

	94-3064
	Se
	0.09
	0.09
	0
	NR
	NA
	118
	NA
	NA
	92
	80
	0.002
	EPA 270.2

	94-3975
	Hg
	0.16
	0.16
	0
	NR
	NA
	108
	NA
	NA
	110
	110
	0.0002
	EPA 245.1

	94-4228
	Hg
	1.07
	1.05
	2
	NR
	NA
	98
	NA
	NA
	104
	110
	0.0002
	EPA 245.1

	94-3062
	Hg
	0.064
	0.063
	2
	NR
	NA
	96
	NA
	NA
	100
	110
	0.0002
	EPA 245.1

	94-3540
	Hg
	0.082
	0.102
	22
	NR
	NA
	88
	NA
	NA
	99
	115
	0.0002
	EPA 245.1

	94-4160
	Hg
	0.373
	0.333
	11
	NR
	NA
	90
	NA
	NA
	110
	120
	0.0002
	EPA 245.1

	94-4650
	Hg
	0.090
	0.115
	24
	NR
	NA
	92
	NA
	NA
	105
	110
	0.0002
	EPA 245.1

	94-2530
	Hg
	0.112
	0.100
	11
	NR
	NA
	99
	NA
	NA
	90
	100
	0.0002
	EPA 245.1

	LFB - Laboratory Fortified Blank
	
	NR - Not Reported
	

	LFM - Laboratory Fortified Matrix
	
	QCS - Quality Control Sample
	LFM Calculation: SA  x %SR = SR; SR + SM = LFM

	MDL - Method Detection Limit
	
	RPD - Relative Percent Difference
	

	NA - Not Applicable
	
	
	

	NOTE: Narragansett/Mt. Hope Bay Watershed samples were batched with others.  These laboratory QA/QC data for metals in fish tissue are pertinent to Narragansett/Mt. Hope Bay Watershed samples


Table A.2.4.5.  1994 DEP OWM laboratory QA/QC duplicate data for organics in fish tissue.  The analytes were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCB Aroclors and Congeners and Organochlorine Pesticides.  (Data expressed in µg/g wet weight unless otherwise noted.)  
	DATE ANALYZED
	LABORATORY

SAMPLE NUMBER
	ANALYTE

	
	
	Pesticides*
	PCB*
	% Lipid

	16 February 1995
	94-4164
	ND
	ND
	1.1%

	
	94-4164  duplicate
	ND
	ND
	1.1%

	
	relative percent difference
	NA
	NA
	0%

	17 February 1995
	94-4653
	ND
	ND
	0.68

	
	94-4653  duplicate
	ND
	ND
	0.49

	
	relative percent difference
	NA
	NA
	32

	NA - not applicable

ND - not detected
* Fish tissue organic analytes listed in Table 2.4.1 and not appearing in the above table were included in the analysis and were not detected.

NOTE: Narragansett/Mt. Hope Bay Watershed samples were batched with others.  These laboratory QA/QC duplicate data for organics in fish tissue are pertinent to Narragansett/Mt. Hope Bay Watershed samples


A.3   1999 Analytical Methods and MDLs 

The analytical methods and associated method detection limits (MDLs) used for water sample analysis at WES/DWM, and to estimate the levels of metals, PCB and organochlorine pesticides in tissues of largemouth bass, perch and bullhead (three fish composites of each game fish, with substitutions of similar species as necessary) at WES are provided in Table A.3.1. 

Table A.3.  Analytical Methods and MDLs for 1999 DWM Sampling.
	Analyte
	EPA Method*
	SM Methods**
	Other Methods
	MDLs

	Water Quality Analytes
	
	
	
	

	Apparent Color (DWM)
	
	SM 2120 B
	
	15 PCU

	Chlorophyll a (DWM)
	
	SM 10200 H
	
	ND

	E. coli - MTEC
	
	SM9213D
	
	<6, <9, <16 CFU/100mL

	Fecal Coliform
	
	SM 9222D
	
	<6, <16 CFU/100ml

	Fluorescent Whitening Agents (FWA) OB-1

OB-2

FWA-1

FWA-2

FWA-4
	
	
	Modification of method found in Occurrence of FWAs in Sewage and River Water Determined by Solid-Phase Extraction and HPLC (EST, 1996)
	0.22 ug/l

0.13 ug/l

0.019 ug/l

0.20 ug/l

0.13 ug/l



	Fish Tissue Analytes
	
	
	
	

	PCB Arochlor 1242
	
	
	AOAC 983.21***
	0.26 (g/g wet wt

	PCB Arochlor 1254
	
	
	AOAC 983.21***
	0.37 (g/g wet wt

	PCB Arochlor 1260
	
	
	AOAC 983.21***
	0.11 (g/g wet wt

	Chlordane
	
	
	AOAC 983.21***
	0.11 (g/g wet wt

	Toxaphene
	
	
	AOAC 983.21***
	.59 (g/g wet wt

	a-BHC
	
	
	AOAC 983.21***
	0.009 (g/g wet wt


*  = “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

***  = AOAC Official Methods of Analysis, 1990.   (Samples were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCB Aroclors and Congeners and Organochlorine Pesticides.) 

NA  = Not Applicable
ND = no data

Table A.3.  (Continued).

	Analyte
	EPA Method*
	SM Methods**
	Other Methods
	MDLs

	b-BHC
	
	
	AOAC 983.21***
	0.011 (g/g wet wt

	Lindane
	
	
	AOAC 983.21***
	0.009 (g/g wet wt

	d-BHC
	
	
	AOAC 983.21***
	0.043 (g/g wet wt

	Hexachlorocyclopentadiene
	
	
	AOAC 983.21***
	0.33 (g/g wet wt

	Trifluralin
	
	
	AOAC 983.21***
	0.18 (g/g wet wt

	Hexachlorobenzene
	
	
	AOAC 983.21***
	0.18 (g/g wet wt

	Heptachlor
	
	
	AOAC 983.21***
	0.012 (g/g wet wt

	Heptachlor Epoxide
	
	
	AOAC 983.21***
	0.015 (g/g wet wt

	Methoxychlor
	
	
	AOAC 983.21***
	0.029 (g/g wet wt

	DDD
	
	
	AOAC 983.21***
	0.011 (g/g wet wt

	DDE
	
	
	AOAC 983.21***
	0.010 (g/g wet wt

	DDT
	
	
	AOAC 983.21***
	0.011 (g/g wet wt

	Aldrin
	
	
	AOAC 983.21***
	0.016 (g/g wet wt

	BZ#81
	
	
	AOAC 983.21***
	0.0005 (g/g wet wt

	BZ#77
	
	
	AOAC 983.21***
	0.0005 (g/g wet wt

	BZ#123
	
	
	AOAC 983.21***
	0.0011 (g/g wet wt

	BZ#118
	
	
	AOAC 983.21***
	0.0025  ug/g wet wt

	BZ#114
	
	
	AOAC 983.21***
	0.0008 (g/g wet wt

	BZ#105
	
	
	AOAC 983.21***
	0.0019 (g/g wet wt

	BZ#126
	
	
	AOAC 983.21***
	0.0004 (g/g wet wt

	BZ#167
	
	
	AOAC 983.21***
	0.0009 (g/g wet wt

	BZ#156
	
	
	AOAC 983.21***
	0.0007 (g/g wet wt

	BZ#157
	
	
	AOAC 983.21***
	0.0007 (g/g wet wt

	BZ#180
	
	
	AOAC 983.21***
	0.0007 (g/g wet wt

	BZ#169
	
	
	AOAC 983.21***
	0.0003 (g/g wet wt

	BZ#170
	
	
	AOAC 983.21***
	0.0007 (g/g wet wt

	BZ#189
	
	
	AOAC 983.21***
	0.0007 (g/g wet wt

	Arsenic
	EPA 200.9
	
	
	0.04 (g/g wet wt

	Lead
	EPA 200.7
	
	
	0.20 (g/g wet wt

	Selenium
	EPA 200.9
	
	
	0.04 (g/g wet wt

	Cadmium
	EPA 200.7
	
	
	0.02 (g/g wet wt

	Mercury
	EPA 245.6
	
	
	0.02 (g/g wet wt

	% Lipids
	
	
	WES SOP
	NA

	In-Situ Water Quality Analytes
	
	
	
	

	Hydrolab® Multiprobe Series 3
	
	
	DWM SOP (CN 4.0)
	NA


*  = “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

***  = AOAC Official Methods of Analysis, 1990.   (Samples were extracted and analyzed according to the modified AOAC 983.21 procedure for the analysis of PCB Aroclors and Congeners and Organochlorine Pesticides.) 

NA  = Not Applicable
ND = no data

A.4
CONCLUSIONS

The 1999 Narragansett/Mt. Hope Bay Watershed water quality, fish tissue and benthic macroinvertebrate data were reviewed with regard to DWM data quality objectives (DQOs) and adherence to DEP/DWM and WES Laboratory SOPs for collection and analysis.  At a minimum, the primary DQO elements of precision, accuracy, representativeness, completeness and comparability (PARCC) were evaluated.

The majority of samples collected and measurements taken in the Narragansett/Mt. Hope Bay Watershed in 1999 (and in 1994 for fish toxics) resulted in usable data.  With few exceptions, the precision and accuracy of sampling and analysis met performance criteria.  Where exceptions occurred, there was often not enough justification to censor or qualify the data, and data were accepted without qualification.  Where problems were significant for individual datum and/or for entire surveys or batched analyses, data were censored or qualified, as appropriate. 

The 1999 Narragansett/Mt. Hope Bay Watershed data is comparable with past and future data collected by DWM and others, based on the use of standardized methods and procedures.  Although buckets were used as necessary for sample collection from drop locations in 1999, this technique has been discontinued.  Use of the bucket method has been noted and, while its use may affect data quality for solids-related analytes (e.g., TSS, turbidity, nutrients, etc.), the 1999 Narragansett/Mt. Hope Bay Watershed data is considered comparable to other data collected via other and current grab sampling methods.

The following additional conclusions are evident based on the validation of all 1999 DWM data, and are relevant to Narragansett/Mt. Hope Bay Watershed data.  For specific censoring/qualification, see relevant section(s) of this report:

• All qualitative and quantitative fish tissue toxics, benthic macroinvertebrate, aquatic habitat, fish population and miscellaneous biological data were accepted without qualification.  Specific considerations in using this data are:

1) Macroinvertebrate samples were obtained using modifications of the RBP protocol; specifically, since water volume did not allow the exclusive application of Rapid Bioassessment Protocol (RBP) kick-sampling, the kick-net was also used for jabs into bottom muds, snags, and vegetation. 

2) Age of 1994 fish tissue data; this data may not represent present (2001) conditions in Cook Pond.
• Despite the brief holding time for bacteria, all 1999 DWM Narragansett/Mt. Hope Bay Watershed samples were analyzed within the holding time and the data were accepted without qualification. 

• Hydrolab depth data was frequently compromised (censored/qualified) due to lack of proper depth calibration prior to use.

• The accuracy of Hydrolab conductivity readings was often reduced by using a calibration standard out of the range of all/most survey station conductivities.

• In many instances, the necessary equilibration time was not afforded for the taking of stable Hydrolab readings, resulting in censored/qualified data.

• No light interference problems were noted in 1999 in using the Hydrolab turbidity sensor, as had been observed in 1998.  This lack may have been a benefit of DWM Hydrolab training. 

• The reproducibility for FWA QC samples was often very poor, resulting in censored/qualified data for some samples.
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APPENDIX B - 1999 DEP DWM Narragansett/MT. HOPE BAY watershed SURVEY REPORT 

MATERIALS AND METHODS 

The DWM began sampling in June 1999 and continued through September 1999.  The DWM sampling plan matrix is summarized in Table B1.  Sampling components included, fecal coliform bacteria sampling, benthic macroinvertebrate sampling, in-situ Hydrolab® Multiprobe Series 3 analyzer (hereafter referred to as Hydrolab®) measurements, periphyton sampling, chlorophyll a sampling, fluorescent whitening agent (FWA), and toxics in fish flesh.  Each sampling component is described in the sections that follow.

Table B1.  1999 DEP DWM Narragansett/Mt. Hope Bay Watershed sampling matrix.

	WATERBODY
	STATION1
	June
	July
	August
	September

	Runnins River MA53-01
	RU01
	
	B, FWA
	
	

	
	RU04
	
	
	M, P
	

	Burrs Pond  Segment MA53001 (impoundment of Runnins River)
	F0077
	T
	
	
	

	
	RU05
	
	
	M, P
	

	
	RU03
	
	B, FWA
	
	

	Unnamed tributary to Runnins River
	UN01
	
	B, FWA
	
	

	Palmer River MA53-04
	PM05
	B
	
	
	

	
	PM06
	
	B, FWA
	B, FWA
	H

	
	PM12
	
	
	P
	H, M

	East Branch Palmer River 

(upstream of MA53-04)
	PE03
	B
	
	
	

	
	PE04
	B
	
	B
	

	
	PE05
	
	
	
	M

	West Branch Palmer River

(upstream of MA53-04)
	PW01
	B
	
	
	

	
	PW02
	B
	
	B
	

	Carpenter Brook (tributary to MA53-04)
	CA01
	
	
	B
	

	Clear Run Brook (tributary to MA53-04)
	CR02
	B
	
	B
	

	
	CR03
	B
	
	B
	

	Palmer River MA53-05
	PM08
	B
	
	
	

	
	PM10
	
	
	B
	

	Rocky Run (tributary to MA53-02)
	RR02
	
	B, FWA
	M, P
	

	
	RR01
	
	B, FWA
	
	

	
	RR04
	
	B
	M
	

	
	RR06
	
	B, FWA
	B
	

	Oak Swamp Brook (tributary to Rocky Run)
	RR03
	
	B, FWA
	
	

	Unnamed tributary to Rocky Run
	RR05
	
	B
	B
	


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

B=Bacteria (fecal coliform, E. coli, Enterococcus); FWA= Fluorescent Whitening Agents;  H= Hydrolab® multiprobe meter (pH, dissolved oxygen, conductivity, temperature, total dissolved solids, percent saturation, depth, turbidity);  M=Macroinvertebrate kick sampling and habitat assessment;  P=Periphyton;  T=Toxics in fish tissue (Cd, Pb, Hg, As, Se, % lipids, PCB, organochlorine pesticides).  Macroinvertebrate kick sampling and habitat assessment (M) results are provided in the 1998 DEP DWM Biomonitoring Technical Memorandum TM-53/61-1 (Appendix C).
Table B1.  Continued. 1999 DEP DWM Narragansett/Mt. Hope Bay Watershed sampling matrix.

	WATERBODY
	STATION1
	June
	July
	August
	September

	Cole River (upstream of MA61-03)
	CO07
	
	
	B
	B

	Unnamed tributary to Cole River 
	CO06
	
	
	B, FWA
	B

	Cole River MA61-03
	CO05
	
	
	B
	B

	
	CO04
	
	
	B, FWA
	

	
	CO01
	
	
	B, FWA
	B, FWA

	Cole River MA61-04
	CO02
	
	
	B, FWA
	

	
	CO3A
	
	
	B
	

	Mt. Hope Bay  MA61-07
	CO03
	
	
	B, FWA
	

	Lee River MA61-01
	LR02
	
	
	B, FWA
	

	Unnamed tributary to Lewin Brook
	LR06
	
	
	B
	

	Lewin Brook (tributary to MA61-01)
	LR05
	
	
	B
	B

	
	LR04
	
	
	B
	B, FWA

	Lewin Brook Pond MA52024 (impoundment of Lewin Brook)
	F0078
	T
	
	
	

	Lewin Brook (tributary to MA 61-01)
	LR01
	
	
	B, FWA, M, P
	H, B

	Unnamed tributary to MA61-01
	LR07A
	
	
	
	B, FWA

	
	LR07
	
	
	B, FWA
	B, FWA

	 Lee River MA61-02
	LR03
	
	
	B, FWA
	

	Unnamed tributary to MA61-02
	LR08
	
	
	B, FWA
	B, FWA

	Unnamed tributary to MA61-02
	LR09
	
	
	B, FWA
	B, FWA


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

B=Bacteria (fecal coliform, E. coli, Enterococcus); FWA= Fluorescent Whitening Agents;  H= Hydrolab® multiprobe meter (pH, dissolved oxygen, conductivity, temperature, total dissolved solids, percent saturation, depth, turbidity);  M=Macroinvertebrate kick sampling and habitat assessment;  P=Periphyton;  T=Toxics in fish tissue (Cd, Pb, Hg, As, Se, % lipids, PCB, organochlorine pesticides).  Macroinvertebrate kick sampling and habitat assessment (M) results are provided in the 1998 DEP DWM Biomonitoring Technical Memorandum TM-53/61-1  (Appendix C).

Note:  In the Narragansett/Mt. Hope Bay Watershed data were also collected as part of the 97-09/104 Project on Numeric Biocriteria authorized under the 104(b)(3) Wetlands and Water Quality Grant Program (see Appendix E of this report).  While these five stations are not included in this matrix, the water quality data are presented in Table B4 and the stations are depicted in Figure B2.

SURVEY CONDITIONS
DEM precipitation data from stations located within the towns of Attleboro, Lakeville, and Taunton, MA were reviewed to determine if sampling conditions during, and five-days prior to, DWM bacteria sampling events were representative of wet or dry weather.  These stations, located within the Taunton River Basin, were selected because of their close proximity to DWM sampling stations within the Narragansett/Mt. Hope Bay Watershed. 

	Precipitation Station
	Address
	Latitude
	Longitude

	810 Lakeville
	Taunton Water Treatment Plant

91 Precinct St., Lakeville, MA 02347
	41° 51’ 10.2”
	70° 58’ 10.5”

	801 Attleboro
	Attleboro Water Department

1296 West St., Attleboro, MA 02703
	41° 55’ 47.5”
	71° 20’ 14.1”

	806 Taunton
	PSG

285 West Water St., Taunton, MA 02780
	41° 52’ 24.2”
	71° 5’ 46.3”


For the purposes of this report, individual rain events greater than or equal to 0.5 inches with corresponding increase in stream flow will be interpreted as wet weather conditions.
STREAM WATER QUALITY MONITORING

The water quality sampling effort was conducted at the stations identified in Figures B1 and B2.  Samples collected in June, July, August, and September 1999 (Figure B1) included bacteria (fecal coliform and E. coli), fluorescent whitening agent (FWA) and in situ measurements using a Scout 2 Hydrolab® multiparameter meter (water temperature, dissolved oxygen, conductivity, total dissolved solids, and pH).  


Figure B1.  Locations of DEP DWM 1999 water quality sampling stations in the Narragansett/Mt. Hope Bay Watershed.

The water quality sampling effort conducted during September and October 1996 (Figure B2) included in situ measurements at each station using a Scout 2 Hydrolab® multiparameter meter (water temperature, dissolved oxygen, conductivity, total dissolved solids, and pH).  

Figure B2.  Location of 1996 DEP DWM stations sampled as part of the 104(b)3 Numeric Biocriteria project (97-09/104).

Procedures used for water sampling and sample handling are described in the Grab Collection Techniques for DWM Water Quality Sampling Standard Operating Procedure (MA DEP 1999a) and Hydrolab® Series 3 Multiprobe, Standard Operating Procedure (MA DEP 1999b).  The Wall Experiment Station (WES), the Department’s analytical laboratory, supplied all sample bottles and field preservatives, which were prepared according to the WES Laboratory Quality Assurance Plan and Standard Operating Procedures (MA DEP 1995).  Samples were preserved in the field as necessary, transported on ice to WES, and analyzed according to the WES Standard Operating Procedure (SOP).  The quality control protocol that was followed for field and equipment blank samples is described in Appendix A of this report.  Both quality control samples (field blanks, trip blanks, and split samples) and raw water quality samples were transported on ice to WES on each sampling date; they were analyzed subsequently according to the WES SOP.

MACROINVERTEBRATES

Aquatic macroinvertebrates were collected from seven sites (Figure B3) within the Narragansett/Mt. Hope Bay Watershed.  Due to weather conditions affecting flow characteristics and water volume, specimens were obtained using a variety of methods.  Since water volume did not allow the exclusive application of Rapid Bioassessment Protocol (RBP) kick-sampling, the kick-net was also used for jabs into bottom muds, snags, and vegetation.  Specimens were also obtained by removing them directly from rocks, vegetation, or other substrates.  When two clearly distinct habitats were recognized, specimens were grouped by the habitat type they were collected from.  Mollusks were preserved in denatured 95% ethanol, everything else was placed in vials or jars that had been pre-filled with denatured 70% ethanol.  The collections were returned to the DWM laboratory for determination to family.

Figure B3.  Locations of 1999 DEP DWM benthic macroinvertebrate and 1994/1999

fish toxics monitoring stations in the Narragansett/Mt. Hope Bay Watershed.

A technical memorandum (Appendix C) by Robert Nuzzo of DEP DWM entitled 1999 Narragansett/Mt. Hope Bay Watershed Biomonitoring Results presents the aquatic macroinvertebrate analysis (as well as details related to sample handling and processing) of samples collected from selected sites in the Narragansett/Mt. Hope Bay Watershed.

PERIPHYTON
Periphyton samples were collected in the vicinity of the macroinvertebrate biomonitoring locations by the MA DEP DWM biologists during August of 1999.  Periphyton samples were collected at a total of five stations, two along the Runnins River (RU04, RU05) and one each on the Rocky Run (RR02), Palmer River (PM12), and Lewin Brook (LR01).  See Figure B3 for macroinvertebrate biomonitoring locations.  The samples were collected in order to learn more about the biota in the Narragansett/Mt. Hope Bay Watershed, to document problem areas, to offer a means of comparing biological communities, to examine community changes and to provide a record of taxa found in Massachusetts.

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

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

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

R    (rare)


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

C    (common)

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

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

A    (abundant)

more than 25 cells per field, but countable;

VA  (very abundant)
number of cells per field too numerous to count.
FISH TOXICS
Fish toxics monitoring is aimed primarily at assessing human health risks associated with the consumption of freshwater fishes.  The program is a cooperative effort between three DEP Offices/Divisions, (Watershed Management, Research and Standards, and Environmental Analysis), the Department of Fisheries, Wildlife, and Environmental Law Enforcement (DFWELE), and the Department of Public Health (MDPH).  Fish tissue monitoring is typically conducted to assess the concentrations of toxic contaminants in freshwater fish, identify waterbodies where those concentrations may pose a risk to human health, and identify waters where toxic chemicals may impact fish and other aquatic life.  Fish tissue analysis has been restricted to edible fillets.  The fish toxics monitoring was designed to screen the edible fillets of several species of fish representing different feeding guilds (i.e., bottom dwelling omnivores, top-level predators, etc.) for the presence of heavy metals (Pb, Cd, Se, Hg, As), PCBs and organochlorine pesticides and to assess human health risks associated with the consumption of freshwater fishes (MA DEP 1999c).

In 1999, as part of Year 2 monitoring activities, the Narragansett/Mt. Hope Bay Watershed Team requested that two impoundments (Figure B3) be sampled; Lewin Brook Pond, an impoundment of Lewin Brook, Swansea (F0078) and Burrs Pond, an impoundment of the Runnins River, Seekonk (F0077).  Of particular concern was the proximity of a landfill to the western shore of Burrs Pond.

Fish were collected by DWM and DFWELE staff via gill nets and boat mounted electrofishing gear at Lewin Brook Pond, Swansea on 21 June 1999 and Burrs Pond, Seekonk on 22 June 1999.  Fish were held in an onboard livewell until an appropriate sample number was reached, at which time the samples were placed in an ice filled cooler and brought back to the DWM laboratory for processing.

Protocols designed to assure accuracy and prevent cross-contamination of samples were followed for collecting, processing and shipping fish (MA DEP 1999b).  Lengths and weights were measured and fish were visually inspected for tumors, lesions, or other anomalies.  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, and then re-rinsed in deionized water before (and/or after) each sample.  Composite samples (single fillets from three like-sized individuals of the same species) targeted for % lipids, PCB and organochlorine pesticide analysis were wrapped together in aluminum foil.  The opposite fillets targeted for metals analysis were placed in VWR 32-ounce high density polyethylene (HDPE) cups with covers.  Samples were tagged and frozen for subsequent delivery to the Department’s Wall Experiment Station (WES).

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

PCB/organochlorine pesticide analysis was performed on a gas chromatograph equipped with an electron capture detector.  Additional information on analytical techniques used at WES is available from the laboratory (MA DEP 1995). 

In response to 1994 public requests, MADEP personnel using boat mounted electroshocking gear sampled Cook Pond, Fall River (F0086) in July 1994 (Figure B3).  The goal of the 1994 fish toxics monitoring was to screen resident fishes for PCB’s, organochlorine pesticides, percent lipids, and selected metals (As, Cd, Pb, Hg and Se).  Where possible, fish selected for analysis represented species and sizes desired by the angling public for consumption, as well as different feeding guilds (i.e., predator, invertivore, omnivore).  Fish selected for analysis were placed in an ice filled cooler and brought back to the DWM laboratory for processing.  Data for Cook Pond is presented in Table B8.

RESULTS

SURVEY CONDITIONS

Precipitation data from DEM stations in Attleboro (801), Taunton (806), and Lakeville (810) are presented in Table B2.

A review of the DEM data from all sampling dates and the five days preceding sampling indicated only three occasions (all occurring in August) where the precipitation was approximately 0.5 inches.  The 1999 DWM field notes indicated decreased to no-flow conditions in the Narragansett/Mt. Hope Bay Watershed and the Technical Memorandum 1999 Narragansett/Mt. Hope Bay Biomonitoring Results (TM-53/61-1 presented as Appendix C of this report) cited USGS confirmation of drought conditions.  

9 August 2000: Precipitation of up to one half of an inch was recorded in the Narragansett/Mt. Hope Bay Watershed five days, four days and one day prior to the sampling event (Table B4).  Streamflow data was not available for this watershed.  These data are, therefore, to be interpreted with caution as representative of wet weather conditions. 

It is best professional judgment that survey conditions on 29 June, 29 July, 23 August, 31 August, and 27 September 2000 were representative of dry weather conditions since precipitation was extremely low during the period before DWM’s sampling events.

Table B2.  1999 MA DEM Precipitation Data Summary (MA DEM 1999).

	Narragansett/Mt. Hope Bay Watershed Survey 

	Precipitation Data Summary (reported in inches of rain)

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

	Attleboro #801

	6/29/99
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	7/29/99
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	8/9/99
	0.51
	0.00
	0.00
	0.00
	0.43
	0.00

	8/23/99
	0.00
	0.00
	0.11
	0.12
	0.01
	0.00

	8/31/99
	0.46
	0.08
	0.00
	0.00
	0.00
	0.00

	9/27/99
	0.01
	0.00
	0.00
	T*
	0.00
	0.00

	Taunton #806
	
	
	
	
	

	6/29/99
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	7/29/99
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	8/9/99
	0.00
	0.48
	0.01
	0.00
	0.34
	0.00

	8/23/99
	0.01
	0.00
	0.00
	0.06
	0.04
	0.00

	8/31/99
	0.00
	0.07
	0.00
	0.00
	0.00
	0.00

	9/27/99
	0.07
	0.03
	0.00
	0.02
	0.00
	0.00

	Lakeville #810

	6/29/99
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	7/29/99
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	8/9/99
	0.00
	0.11
	0.00
	0.00
	0.40
	0.00

	8/23/99
	T*
	0.00
	0.02
	0.10
	0.03
	0.00

	8/31/99
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00

	9/27/99
	0.10
	0.40
	0.00
	0.05
	T*
	0.00


* T= trace amount of precipitation noted
STREAM WATER QUALITY MONITORING 
Hydrolab® data were collected from three stations in the Narragansett/Mt. Hope Bay Watershed during the 1999 DWM survey.  Data are provided in Table B3.  Hydrolab® data were collected from five stations in the Narragansett/Bristol Lowland Subecoregion as part of the 97-09/104 Project on Numeric Biocriteria authorized under the 104(b)(3) Wetlands and Water Quality Grant Program.  Data are presented in Table B4.
Table B3.  1999 DWM Narragansett/Mt. Hope Bay Watershed Hydrolab® data.
Date
OWMID
Time
 Depth 
Temp
pH 
Cond @ 
TDS 
DO 
SAT 
Turbidity 

(24hr)
(m)
(°C)
(SU)
25 °C 
(mg/L)
(mg/L)
(%)
(NTU)

((S/cm) ---

PALMER RIVER (Saris: 5334050)
Station: PM06, Mile Point: 9.8      Description: downstream/south at Winthrop Street (Route 44), Rehoboth
09/01/99
53-0231
13:55
0.2
16.9
6.5
216
138
7.6
76
2.2

PALMER RIVER (Saris: 5334050)
Station: PM12, Mile Point: 8.7      Description: downstream/west at Wilmarth Bridge Road, Rehoboth
09/01/99
53-0232
14:38
0.4
18.0
6.6
233
149
8.6
88
2.2

LEWIN BROOK (Saris: 6134600)
Station: LR01, Mile Point: 0.5      Description: downstream/south at Stevens Road, Swansea.  (downstream/south of 
Lewin Reservoir outlet)
09/01/99
53-0230
11:35
     0.2
      15.2
    6.7
   132
    84.1
5.9
57
27.4

Table B4.  1996 DEP DWM Narragansett/Mt. Hope Bay Watershed 97-09/104 Project on Numeric Biocriteria in-situ Hydrolab® data.


Date
OWMID
OWMID 
Time
 Depth 
Temp
pH 
Cond ((S/cm) 
TDS 
DO 
SAT
Turb 

QA/QC
(24hr)
(m)
(°C)
(SU)
@ 25 °C
(mg/L)
(mg/L)
(%)
(NTU)
ROCKY RUN (Saris: 5334100)
Station: NB08ROC, Mile Point: 4.8      Description: Rehoboth, approximately 200 meters north (upstream) of Martin Street.
10/04/96
BC-0029
11:03
0.2
10.5
4.8
61.6
39.4
8.2
72
3.0

WEST BRANCH (PALMER RIVER) (Saris:5334275)
Station: NB01WBP, Mile Point: 1.5      Description: approximately 500 meters south (downstream) of Danforth Street.
10/07/96
BC-0033
10:35
**  i
 9.7
6.5
106
68.1
10.5
91
6.0
EAST BRANCH (PALMER RIVER ) (Saris: 5334350)
Station: NB07EBP, Mile Point: 2.2      Description: Rehoboth, approximately 300 meters east (upstream) of Route 118.
10/07/96
BC-0034
12:33
0.1  i
 9.7

6.0
107
68.5
9.7
84
6.7
COLE RIVER (Saris: 6134550)
Station: NB11COL, Mile Point: 5.9      Description: Swansea, approximately 150 meters east/northeast (upstream) of Hortonville Road.
10/04/96
BC-0030
13:46
0.2
10.9
5.5
72.5
46.4
7.8
69
4.5
LEWIN BROOK (Saris: 6134600)
Station: NB02LEW, Mile Point: 0.2      Description: Swansea, just south (downstream) of Main Street.
10/04/96
BC-0031
16:30
0.1  i
15.2
6.5
88.5
56.7
9.3
91
4.6
**  =  Censored or missing data

 i   =
  inaccurate readings from Hydrolab® multiprobe likely; may be due to significant pre-survey calibration problems, post-survey calibration readings outside typical acceptance range for the low ionic check and for the deionized blank water check, or lack of calibration of the depth sensor prior to use.

Bacterial and Fluorescent Whitening Agent (FWA) data are presented in Table B5.  DEP DWM water quality data is managed and maintained in the Water Quality Data Access Database.

Table B5.  1999 DWM Narragansett/Mt. Hope Bay Watershed bacteria and FWA data.


Date
OWMID
QA/QC 
Time
Fecal 
E. coli
Fluorescent Whitening Agents (μg/L)

OWMID
(24hr)
Coliforms 
(cfu/100mL)
OB-1
OB-2
FWA-4
FWA-1
FWA-2

(cfu/100mL) 

Unnamed Tributary
Station: UN01, Mile Point: 0.2
Description: unnamed tributary to Runnins River upstream/east at Leavitt Street, Seekonk

07/29/99
53-0040
53-0044
11:07
340
320
<0.22
<0.13
<0.13
<0.019
<0.20

53-0044
53-0040
11:07
350e
370e
<0.22
<0.13
<0.13
<0.019
<0.20
RUNNINS RIVER (Saris: 5334025)
Station: RU01, Mile Point: 4.3
Description: upstream/north at Brook Hill Drive, Seekonk

07/29/99
53-0042
11:52
4,400
760
<0.22
<0.13
<0.13
<0.019
<0.20
Station: RU03, Mile Point: 1.1
Description: upstream/north at School Street, Seekonk

07/29/99
53-0038
11:22
7,900
3,900
<0.22
<0.13
<0.13
<0.019
<0.20
EAST BRANCH (PALMER RIVER) (Saris: 5334350)
Station: PE03, Mile Point: 3.2
Description: downstream/south at Williams Street, Rehoboth

06/29/99
53-0001
8:39
130
<16
--  
--  
--  
 --  
--  
Station: PE04, Mile Point: 3.1
Description: downstream/south at Route 44, Rehoboth.  (east of Route 118, south of Williams Street)

06/29/99
53-0002
9:00
1,300e
1,400e
--  
--  
--  
 --  
--  

08/31/99
53-0202
             ---------------------------------- Not enough flow to take sample---------------------------------
 
** = Censored or missing data        -- = no data (no sample collected)

QUALIFIERS: 

d = precision of field duplicate did not meet project data quality objectives  

e = not theoretically possible; specifically, used for bacteria data where colonies per unit volume for E. coli bacteria > fecal coliform bacteria 

h = holding time violation 

Table B5.  Continued.  1999 DWM Narragansett/Mt. Hope Bay Watershed bacteria and FWA data.


Date
OWMID
QA/QC 
Time
Fecal 
E. coli
Fluorescent Whitening Agents (μg/L)

OWMID
(24hr)
Coliforms 
(cfu/100mL)
OB-1
OB-2
FWA-4
FWA-1
FWA-2

(cfu/100mL) 

WEST BRANCH (PALMER RIVER) (Saris: 5334275)
Station: PW01, Mile Point: 2.3
Description: upstream/north at Perryville Road, Rehoboth

06/29/99
53-0003
9:23
33
<16
--  
--  
--  
 --  
--  
Station: PW02, Mile Point: 0.8
Description: upstream/north at Carpenter Street, Rehoboth

06/29/99
53-0004
9:36
66
66
--  
--  
--  
 --  
--  

08/31/99
53-0203
9:58
130
81
--  
--  
--  
 --  
--  
PALMER RIVER (Saris: 5334050)
Station: PM05, Mile Point: 10.3
Description: downstream/west at Danforth Street, Rehoboth

06/29/99
53-0005
9:50
220
33
--  
--  
--  
 --  
--  
Station: PM06, Mile Point: 9.8
Description: downstream/south at Winthrop Street (Route 44), Rehoboth

07/29/99
53-0030
8:50
4,800
4,100
<0.22
<0.13
<0.13
<0.019
<0.20

08/31/99
53-0200
53-0201
9:40
260
230
--  
--  
--  
 --  
--  

53-0201
53-0200
9:40
280
150
--  
--  
--  
 --  
--  
Station: PM08, Mile Point: 5.4
Description: upstream/west at Reed Street, Rehoboth

06/29/99
53-0008
53-0009
11:08
260
33
--  
--  
--  
 --  
--  

53-0009
53-0008
11:08
230
82
--  
--  
--  
 --  
--  
Station: PM10, Mile Point: 4.3
Description: upstream/north at Providence Street, Rehoboth

08/31/99
53-0204
11:08
1,600
1,100
--  
--  
--  
 --  
--  
CARPENTER BROOK (Saris: 5334250)
Station: CA01, Mile Point: 0.1
Description: upstream/north at River Street, Rehoboth

08/31/99
53-0214
**
410
210
--  
--  
--  
 --  
--  
CLEAR RUN BROOK (Saris: 5334150)
Station: CR02, Mile Point: 0.6
Description: upstream/south at Miller Street, Seekonk

06/29/99
53-0021
10:40
3,400
2,500
--  
--  
--  
 --  
--  

08/31/99
53-0208
             ---------------------------------- Not enough flow to take sample---------------------------------
 
Station: CR03, Mile Point: 0.1
Description: upstream/south at Providence Street, Rehoboth

06/29/99
53-0022
10:20
540
380
--  
--  
--  
 --  
--  

08/31/99
53-0209
10:45
410
150
--  
--  
--  
 --  
--  
Unnamed Tributary
Station: RR05, Mile Point: 0.1
Description: unnamed tributary to Rocky Run downstream/north at Davis Street, Rehoboth.  (west of Mason Street)

07/29/99
53-0036
             ---------------------------------- Not enough flow to take sample---------------------------------
 

08/31/99
53-0206
11:20
8,200
5,700
--  
--  
--  
 --  
--  
** = Censored or  missing data        -- = no data (no sample collected)

QUALIFIERS: 

d = precision of field duplicate did not meet project data quality objectives  

e = not theoretically possible; specifically, used for bacteria data where colonies per unit volume for E. coli  bacteria > fecal coliform bacteria 

h = holding time violation 

Table B5.  Continued.  1999 DWM Narragansett/Mt. Hope Bay Watershed bacteria and FWA data.


Date
OWMID
QA/QC 
Time
Fecal 
E. coli
Fluorescent Whitening Agents (μg/L)

OWMID
(24hr)
Coliforms 
(cfu/100mL)
OB-1
OB-2
FWA-4
FWA-1
FWA-2

(cfu/100mL) 

ROCKY RUN (Saris: 5334100)
Station: RR02, Mile Point: 3
Description: upstream/north at Pleasant Street, Rehoboth.  (above water withdrawals)

07/29/99
53-0032
                      ---------------------------------- Not enough flow to take sample---------------------------------
 
Station: RR01, Mile Point: 2.5
Description: downstream/west at pumping station road off Vinnicum Road, Swansea.  (within water withdrawals)

07/29/99
53-0033
53-0034
             ---------------------------------- Not enough flow to take sample---------------------------------

53-0034
53-0033
             ---------------------------------- Not enough flow to take sample---------------------------------
Station: RR04, Mile Point: 1.6
Description: downstream/north at power lines crossing Davis Street, Rehoboth.  (just east of First Street)

07/29/99
53-0035
             ---------------------------------- Not enough flow to take sample---------------------------------
 
Station: RR06, Mile Point: 0.04
Description: at confluence with Palmer River upstream/east at Mason Street, Rehoboth

07/29/99
53-0037
10:20
3,500
3,500
<0.22
<0.13
<0.13
<0.019
<0.20

08/31/99
53-0207
             ---------------------------------- Not enough flow to take sample---------------------------------
 
OAK SWAMP BROOK (Saris: 5334125)
Station: RR03, Mile Point: 0.8
Description: upstream/north at Providence Street, Rehoboth.  (upstream of golf course and farms)

07/29/99
53-0031
             ---------------------------------- Not enough flow to take sample---------------------------------
 
Unnamed Tributary
Station: CO06, Mile Point: 0.2
Description: unnamed tributary to Cole River upstream/north at Locust Street, Swansea

08/23/99
53-0090
             ---------------------------------- Not enough flow to take sample---------------------------------
 

09/27/99
53-0508
11:34
81
45
--  
--  
--  
 --  
--  
COLE RIVER (Saris: 6134550)
Station: CO07, Mile Point: 5.9
Description: upstream/northeast at Hortonville Road, Swansea

08/23/99
53-0091
10:33
44
13
--  
--  
--  
 --  
--  

09/27/99
53-0507
11:21
880
720
--  
--  
--  
 --  
--  
Station: CO05, Mile Point: 4.0
Description: downstream/south of Wood Street (in Milford Pond), Swansea

08/23/99
53-0089
10:48
240
140
--  
--  
--  
 --  
--  

09/27/99
53-0509
11:50
190
41
--  
--  
--  
 --  
--  
Station: CO04, Mile Point: 2.8
Description: outlet of Milford Pond upstream/north at Milford Road, Swansea

08/23/99
53-0080
9:16
290
230
<0.22
0.22
0.16
0.033
0.29
Station: CO01, Mile Point: 2.5
Description: upstream/north at Route 6, Swansea

08/09/99
53-0050
9:20
1,500
560
<0.22dh
<0.13dh
<0.13dh
<0.019dh
<0.20dh

09/27/99
53-0511
53-0512
12:00
690
360
<0.22
0.20
<0.13
0.022
0.53

53-0512
53-0511
12:00
670
430
<0.22
0.18
<0.13
0.023
0.38
Station: CO02, Mile Point: 0.8
Description: upstream/north at Route 103, Swansea

08/09/99
53-0051
53-0052
9:40
25
6
<0.22
** d  
** d  
** d  
** d  

53-0052
53-0051
9:40
19
6
<0.22
** d  
** d  
** d  
** d  
Station: CO3A, Mile Point: 1.7
Description: cove area south off of Pearse Road, Swansea.

08/09/99
53-0058
10:20
4,500
1,300
--  
--  
--  
 --  
--  
MT. HOPE BAY (CAMIS: 61901)
Station: CO03
Description: east off Pearse Road, Swansea.  (Mount Hope Bay/Cole River opposite Ocean Grove Beach)

08/09/99
53-0053
10:15
6
<6
<0.22dh
<0.13dh
<0.13dh
<0.019dh
<0.20dh
** = Censored or  missing data        -- = no data (no sample collected)

QUALIFIERS: 

d = precision of field duplicate did not meet project data quality objectives  

e = not theoretically possible; specifically, used for bacteria data where colonies per unit volume for E. coli  bacteria > fecal coliform bacteria 

h = holding time violation 

Table B5.  Continued.  1999 DWM Narragansett/Mt. Hope Bay Watershed bacteria and FWA data.


Date
OWMID
QA/QC 
Time
Fecal 
E. coli
Fluorescent Whitening Agents (μg/L)

OWMID
(24hr)
Coliforms 
(cfu/100mL)
OB-1
OB-2
FWA-4
FWA-1
FWA-2

(cfu/100mL) 

Unnamed Tributary
Station: LR07A, Mile Point: 0.17
Description: unnamed tributary to Lee River, upstream/northeast at Elm Street, Swansea

09/27/99
53-0513
9:48
2,900
2,100
<0.22
<0.13
<0.13
<0.019
0.81
Unnamed Tributary
Station: LR07, Mile Point: 0.15
Description: unnamed tributary to Lee River, downstream/southwest at Elm Street, Swansea

08/23/99
53-0086
53-0097
11:22
1,100
210
<0.22
0.19
0.18
0.022
0.68

53-0097
53-0086
11:22
1,400
120
<0.22
<0.13
<0.13
<0.019
0.44

09/27/99
53-0502
9:46
910
500
<0.22
<0.13
<0.13
<0.019
0.58
Unnamed Tributary
Station: LR08, Mile Point: 0.3
Description: unnamed tributary to Lee River upstream/east at Read Street, Somerset

08/23/99
53-0087
             ---------------------------------- Not enough flow to take sample---------------------------------
 

09/27/99
53-0501
**
330
90
<0.22
0.45
<0.13
0.093
0.57
Unnamed Tributary
Station: LR09, Mile Point: 0.3
Description: unnamed tributary to Lee River downstream/west of Lee River Avenue, Somerset

08/23/99
53-0088
             ---------------------------------- Not enough flow to take sample---------------------------------
 

09/27/99
53-0500
             ---------------------------------- Not enough flow to take sample---------------------------------
 
LEE RIVER (Saris: 6134575)
Station: LR02, Mile Point: 2.6
Description: upstream/north at Route 6, Swansea/Somerset

08/09/99
53-0056
11:30
50
13
<0.22dh
0.29dh
0.40dh
0.063dh
0.31dh

08/23/99
53-0095
9:29
75
6
--  
--  
--  
 --  
--  
Station: LR03, Mile Point: 1.6
Description: upstream/north at Route 103, Swansea/Somerset

08/09/99
53-0057
11:45
81
44
<0.22dh
<0.13dh
<0.13dh
<0.019dh
<0.20dh

08/23/99
53-0081
9:44
69
13
<0.22
<0.13
<0.13
<0.019
<0.20
LEWIN BROOK (Saris: 6134600)
Station: LR06, Mile Point: 3.4
Description: upstream/south at Sharps Lot Road, Swansea

08/23/99
53-0085
             ---------------------------------- Not enough flow to take sample---------------------------------
 
Station: LR05, Mile Point: 2.2
Description: upstream/north at Robin Brook Road, Swansea

08/23/99
53-0084
             ---------------------------------- Not enough flow to take sample---------------------------------
 

09/27/99
53-0505
11:02
210
130
--  
--  
--  
 --  
--  
Station: LR04, Mile Point: 1.1
Description: downstream/south on Daniels Road (east off of Hailes Hill Road), Swansea

08/23/99
53-0083
             ---------------------------------- Not enough flow to take sample---------------------------------
 

09/27/99
53-0504
10:40
9
<9
<0.22
<0.13
<0.13
<0.019
0.41
Station: LR01, Mile Point: 0.5
Description: downstream/south at Stevens Road, Swansea.  (downstream/south of Lewin Reservoir outlet)

08/09/99
53-0055
10:55
540
100
<0.22dh
<0.13dh
<0.13dh
<0.019dh
<0.20dh

09/27/99
53-0503
10:05
27
9
--  
--  
--  
 --  
--  
** = Censored or  missing data        -- = no data (no sample collected)

QUALIFIERS: 

d = precision of field duplicate did not meet project data quality objectives  

e = not theoretically possible; specifically, used for bacteria data where colonies per unit volume for E. coli  bacteria > fecal coliform bacteria 

h = holding time violation 

MACROINVERTEBRATES

Results from MA DEP DWM 1999 benthic macroinvertebrate studies in the Narragansett/Mt. Hope Bay Watershed are presented in Appendix C (Technical Memorandum -TM-53/61-1 1999 Narragansett/Mt. Hope Bay Watershed Biomonitoring Results, author: Robert Nuzzo). 

pERIPHYTON

The periphyton population and abundance data summarized in Table B6 afforded a qualitative assessment of in-stream water quality and habitats (MA DEP 1999d).  The information described is critical for the determination of dominance in-stream.  However, dominance alone does not provide all the information necessary to evaluate the impacts of algal growth on a stream.  Information on the habitat and on the algal coverage is also helpful.  Current field collection methods do not include a quantitative assessment of algal cover.  Any indication of the extent of algal cover in a particular reach is based on an estimate made during the habitat assessment.  Areas with extensive algal growth are certainly identified in this manner, but areas in transition may be overlooked.  This does limit the usefulness of the data; therefore, the analysis is limited to general comments regarding a particular site.  Comparative observations with other streams and habitats are described.

Table B6.  Narragansett/Mt. Hope Bay Watershed periphyton from stations sampled in August 1999.
	STATION
	DATE
	HABITAT
	CLASS
	GENUS
	ABUNDANCE

	Runnins River -RU04
	30-Aug-99
	cobble/riffle
	Chlorophyceae
	Tetraspora
	common

	downstream from 
	
	cobble/riffle
	Cyanophyceae
	Nostoc
	very abundant

	Rte 114A, Seekonk
	
	
	Cyanophyceae
	Coelosphaerium
	very abundant

	Runnins River -RU05
	30-Aug-99
	mats
	Chlorophyceae
	Spirogyra
	very abundant

	downstream from 
	
	
	Chlorophyceae
	Mougeotia
	common

	Burrs Pond, Seekonk
	
	
	Cyanophyceae
	Lyngbya
	common

	 
	
	
	Cyabophyceae
	Nostoc
	common

	 
	
	
	Bacillariophyceae
	Melosira
	common

	 
	
	
	
	fungal hyphae
	rare

	Rocky Run-RR02
	31-Aug-99
	wood, rock/run
	Chlorophyceae
	Mougotia
	common

	downstream from 
	
	
	Bacillariophyceae
	Navicula
	rare

	Pleasant St., Rehoboth
	
	
	Cyanophyceae
	Oscillatoria
	rare

	 
	
	
	Eubacteria
	Flexibacter
	abundant

	Palmer River-PM12
	31-Aug-99
	mats/pool
	Rhodophyceae
	Batratospermum
	common

	downstream from 
	
	
	Bacillariophyceae
	Cocconeis
	rare

	Wilmouth St., Rehoboth
	
	
	Bacillariophyceae
	Amphipleura
	rare

	 
	
	
	Bacillariophyceae
	Navicula
	common

	 
	
	moss/riffle
	Bacillariophyceae
	Melosira
	common

	 
	
	
	Bacillariophyceae
	Cymbella
	rare

	 
	
	
	Bacillariophyceae
	Navicula
	rare

	 
	
	
	Bacillariophyceae
	Gyrosigma
	rare

	 
	
	
	Bacillariophyceae
	Lyngbya
	rare

	 
	
	
	Bacillariophyceae
	Amphipleura
	rare

	 
	
	
	Bacillariophyceae
	Fragilaria
	rare

	 
	
	
	Bacillariophyceae
	Surirella
	rare

	 
	
	
	Cyanophyceae
	Oscillatoria
	rare

	Lewin Brook-LR01
	31-Aug-99
	mat/pool
	Cyanophyceae
	Lyngbya
	common

	downstream from 
	
	
	Cyanophyceae
	Oscillatoria
	rare

	Stevens St., Swansea
	 
	 
	 
	some fungal hyphae
	rare


FISH TOXICS

1999 fish toxics

Survey results (MA DEP 1999e) are presented in Table B7.

Samples of largemouth bass, yellow perch, black crappie, brown bullhead, and bluegill were collected from Lewin Brook Pond (F0078), Swansea.  Largemouth bass, yellow perch and bluegill were collected from Burrs Pond (F0077), Seekonk.  For each pond, fish were sorted by type and processed at the DWM laboratory as composite samples comprising three like sized individual fish. 

Cadmium, arsenic, and lead were not detected in the edible fillets of any sample analyzed from these impoundments.  Selenium was detected in all samples analyzed ranging from 0.05 to 0.17 mg/kg wet weight.  Mercury in the fish tissue from Burrs Pond ranged from 0.30 to 0.51 mg/kg wet weight and from 0.12 to 0.82 mg/kg wet weight from the Lewin Brook Pond fish samples.

PCBs were below detection in all samples analyzed from Lewin Brook Pond and Burrs Pond.  With the exception of the yellow perch sample from Burrs Pond, which contained a detectable level of DDE (0.010(g/g), pesticide levels in all other samples were below detection.  The % lipids content of the fish analyzed ranged between 0.04 and 0.16. 

According to standard practice, all laboratory analytical results were forwarded to the Massachusetts Department of Public Health (MDPH) for review.  The data triggered site-specific advisories against the consumption of fish from both impoundments (MDPH 1999).

1994 fish toxics

Survey results (MA DEP 1994) are presented in Table B8.

Samples of largemouth bass, yellow perch, and brown bullhead were collected from Cook Pond, Fall River (F0086).  The lipids content ranged between 0.14 and 0.57%.  Cadmium, lead, arsenic, PCB, and pesticides were not detected in the edible fillets of any sample analyzed.  Selenium levels ranged from 0.04 to 0.09 mg/kg wet weight.  Mercury in the fish tissue ranged from 0.064 to 0.309 mg/kg wet weight.  

No site-specific advisory against the consumption of fish from Cook Pond was triggered by these data.

Table B7.  1999 DEP DWM fish toxics monitoring data for Burrs Pond, Seekonk (F0077), and Lewin Brook Pond, Swansea (F0078).  Results, reported in wet weight, are from composite samples of fillets with skin off.

	Sample

ID
	Collection

Date
	Species1
Code
	Length

(cm)
	Weight

(g)
	Sample ID

(laboratory sample #)
	Cd

(mg/kg)
	Pb

(mg/kg)
	Hg

(mg/kg)
	As

(mg/kg)
	Se

(mg/kg)
	Lipids

(%)
	PCB

((g/g)
	Pesticides

((g/g)

	Burrs Pond, Seekonk (F0077)
	
	
	
	
	
	
	
	
	
	

	BUR99-01
	6/22/99
	LMB
	33.9
	510
	99244

(L990210-1)
	
	
	
	
	
	
	
	

	BUR99-02
	6/22/99
	LMB
	36.0
	620
	
	<0.02
	<0.20
	0.51
	<0.04
	0.10
	0.04
	ND
	ND

	BUR99-03
	6/22/99
	LMB
	36.9
	670
	
	
	
	
	
	
	
	
	

	BUR99-04
	6/22/99
	YP
	28.7
	320
	99245

(L990210-2)
	
	
	
	
	
	
	
	

	BUR99-05
	6/22/99
	YP
	23.5
	170
	
	<0.02
	<0.20
	0.30
	<0.04
	0.15
	0.16
	ND
	0.010*

	BUR99-06
	6/22/99
	YP
	23.0
	170
	
	
	
	
	
	
	
	
	

	BUR99-07
	6/22/99
	B
	18.1
	100
	99246

(L990210-3)
	
	
	
	
	
	
	
	

	BUR99-08
	6/22/99
	B
	17.2
	100
	
	<0.02
	<0.20
	0.36
	<0.04
	0.17
	0.11
	ND
	ND

	BUR99-09
	6/22/99
	B
	17.1
	100
	
	
	
	
	
	
	
	
	

	Lewin Brook Pond, Swansea (F0078)
	
	
	
	
	
	
	
	

	LBF99-01
	6/21/99
	LMB
	34.3
	510
	99239

(L990213-1)
	
	
	
	
	
	
	
	

	LBF99-02
	6/21/99
	LMB
	34.0
	500
	
	<0.02
	<0.20
	0.82
	<0.04
	0.09
	0.05
	ND
	ND

	LBF99-03
	6/21/99
	LMB
	34.8
	570
	
	
	
	
	
	
	
	
	

	LBF99-04
	6/21/99
	YP
	30.6
	410
	99240

(L990213-2)
	
	
	
	
	
	
	
	

	LBF99-05
	6/21/99
	YP
	31.1
	420
	
	<0.02
	<0.20
	0.43
	<0.04
	0.16
	0.07
	ND
	ND

	LBF99-06
	6/21/99
	YP
	30.2
	370
	
	
	
	
	
	
	
	
	

	LBF99-07
	6/21/99
	BC
	24.9
	180
	99241

(L990213-3)
	
	
	
	
	
	
	
	

	LBF99-08
	6/21/99
	BC
	23.6
	170
	
	<0.02
	<0.20
	0.59
	<0.04
	0.10
	0.05
	ND
	ND

	LBF99-09
	6/21/99
	BC
	23.2
	170
	
	
	
	
	
	
	
	
	

	LBF99-10
	6/21/99
	BB
	38.3
	700
	99242

(L990213-4)
	
	
	
	
	
	
	
	

	LBF99-11
	6/21/99
	BB
	37.9
	720
	
	<0.02
	<0.20
	0.12
	<0.04
	0.05
	0.14
	ND
	ND

	LBF99-12
	6/21/99
	BB
	31.5
	400
	
	
	
	
	
	
	
	
	

	LBF99-13
	6/21/99
	B
	19.6
	150
	99243

(L990213-5)
	
	
	
	
	
	
	
	

	LBF99-14
	6/21/99
	B
	19.0
	150
	
	<0.02
	<0.20
	0.42
	<0.04
	0.13
	0.09
	ND
	ND

	LBF99-15
	6/21/99
	B
	19.0
	140
	
	
	
	
	
	
	
	
	

	1Species
	bluegill (B) Lepomis macrochirus   
	largemouth bass (LMB) Micropterus salmoides

	
	brown bullhead (BB) Ameiurus nebulosus
	yellow perch (YP) Perca flavescens

	
	black crappie (BC) Pomoxis nigromaculatus
	

	* DDE
	
	

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

	NOTE: mg/kg = (g/g = ppm = mg/l


Table B8.  1994 DEP OWM fish toxics monitoring data for Cook Pond, Fall River (F0086).  Results, reported in wet weight, are from composite samples of fish fillets with skin off. 

	Sample

ID
	Collection

Date
	Species1
Code
	Length

(cm)
	Weight

(g)
	Sample ID

(laboratory sample #)
	Cd

(mg/kg)
	Hg

(mg/kg)
	Pb

(mg/kg)
	As

(mg/kg)
	Se

(mg/kg)
	Lipids

(%)
	PCB

((g/g)
	Pesticides

((g/g)

	CPF94-1
	7/25/94
	LMB
	35.0
	760
	94004

(94-3063)
	
	
	
	
	
	
	
	

	CPF94-2
	7/25/94
	LMB
	35.2
	700
	
	
	
	
	
	
	
	
	

	CPF94-3
	7/25/94
	LMB
	36.5
	760
	
	<0.01
	0.309
	<0.03
	<0.002
	0.09
	
	
	

	CPF94-4
	7/25/94
	LMB
	36.4
	780
	(94-3667)
	
	
	
	
	
	0.14
	ND
	ND

	CPF94-5
	7/25/94
	LMB
	37.3
	770
	
	
	
	
	
	
	
	
	

	CPF94-6
	7/25/94
	YP
	28.3
	220
	94005

(94-3064)
	<0.01
	0.257
	<0.03
	<0.002
	0.09
	
	
	

	CPF94-7
	7/25/94
	YP
	28.5
	260
	
	
	
	
	
	
	
	
	

	CPF94-8
	7/25/94
	YP
	28.6
	320
	
	
	
	
	
	
	
	
	

	CPF94-9
	7/25/94
	YP
	29.1
	310
	(94-3069)
	
	
	
	
	
	0.19
	ND
	ND

	CPF94-10
	7/25/94
	YP
	29.0
	300
	
	
	
	
	
	
	
	
	

	CPF94-11
	7/25/94
	BB
	36.4
	680
	94006

(94-3062)
	
	
	
	
	
	
	
	

	CPF94-12
	7/25/94
	BB
	37.0
	700
	
	
	
	
	
	
	
	
	

	CPF94-13
	7/25/94
	BB
	30.5
	440
	
	<0.01
	0.064
	<0.03
	<0.002
	0.04
	
	
	

	CPF94-14
	7/25/94
	BB
	31.5
	520
	(94-3068)
	
	
	
	
	
	0.57
	ND
	ND

	CPF94-15
	7/25/94
	BB
	33.5
	580
	
	
	
	
	
	
	
	
	

	1Species
	brown bullhead (BB) Ameiurus nebulosus
	

	
	largemouth bass (LMB) Micropterus salmoides
	

	
	yellow perch (YP) Perca flavescens
	

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

	NOTE: mg/kg = (g/g = ppm = mg/l
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Introduction

The Mount Hope/Narragansett Bay watershed is located in southeastern Massachusetts and straddles the Massachusetts/Rhode Island state line.  Biological assessments using aquatic macroinvertebrates were requested as part of the Department of Environmental Protection/Division of Watershed Management’s (DWM’s) monitoring activities in the watershed.  The only method of macroinvertebrate assessments we currently have, however, is restricted in its application to wadable streams with well-developed riffles/runs.  Streams in this watershed tend to be low gradient (i.e., with inherently slow current velocities) and have small drainages.  Complicating matters further was the fact that New England was in the grips of a drought, as documented by U.S. Geological Survey (USGS) gage and groundwater data showing water levels were below normal in southeastern Massachusetts and Rhode Island from April through August of 1999 (Socolow, et al. 2000).  Rhode Island, in fact, endured its driest summer (June-August) on record (Le Comte 2000).  It was decided to sample qualitatively, where possible, to inventory the aquatic macroinvertebrates present in these systems.  DWM last sampled in this watershed in 1996.  Of the sites sampled then, Lewin Brook and East Branch Palmer River were resampled in 1999.  Other sites from 1996 were considered for repeat sampling but had too little water.

Methods

All macroinvertebrate collections in this watershed were qualitative because the flow characteristics and water volume did not allow the application of Rapid Bioassement Protocol (RBP) kick-sampling.  The kick-net was used for kick-sampling when bottom substrates allowed, but was also used for jabs into bottom muds, snags, and vegetation.  Specimens were also obtained by removing them directly from rocks, vegetation, or other substrates.  The objective was to include as many different kinds of aquatic macroinvertebrates as could be detected in the field.  When two clearly distinct habitats were recognized, specimens were grouped by the habitat type they were collected from.  Mollusks were preserved in denatured 95% ethanol, everything else was placed in vials or jars that had been pre-filled with denatured 70% ethanol.  The collections were returned to the DWM laboratory for determination to family. 

Only limited analysis of the data were attempted because of the nature of the habitat most of these waterbodies provided and the lack of a suitable analytical methodology for these situations.  The assemblage of macroinvertebrates was nevertheless examined for presence of families traditionally considered indicators of healthy aquatic systems—such as those in the orders Ephemeroptera, Plecoptera, and Trichoptera (often referred to as EPT taxa)—and groups typically considered to be tolerant of pollution stresses (particularly dissolved oxygen), when it appeared to be unrelated to habitat limitations.

Results and discussion

The drought conditions that prevailed through the summer of 1999 caused many of the requested sampling sites to be screened-out at the time of reconnaissance because they had little or no water.  Only seven of the requested sites had enough water to justify sampling; but even these had very little water—with little or no moving water.  Even a heavy rain event in the 7-day period prior to sampling did not improve water levels over the conditions observed during the reconnaissance (conducted three weeks earlier).  

The qualitative nature of the benthos results makes it difficult to provide much analysis of the health of these streams.  The list of macroinvertebrate families serves mainly to demonstrate that these waterbodies support aquatic life.  The complete list of macroinvertebrates collected during this survey are shown in Appendix A, Table A1.

LR01—Lewin Brook, Swansea, MA
Drainage area: 3.044 mi2; 1948 ac

Habitat

Lewin Brook drains a relatively small area in Swansea, MA to Mount Hope Bay via the Lee River.  The sampled reach was downstream from Main Street.   The canopy was about 95% closed.  The stream width was no more than about 2 m, the deepest “riffle” was only about 10 cm, and the deepest “pool” was only 30 cm.  Flow velocity was sluggish at best, often imperceptible, through most of the reach except for a very short segment where the stream constricted, creating a very shallow riffle.  

About 40% of the reach had instream vegetation.  Bur-reed (Sparganium sp.) was by far the dominant, with lesser amounts of milfoil (Myriophyllum sp.), pond weed Potamogeton sp.), and duckweeds (Lemna spp.).  Mosses were also present. The downstream half of the western bank was very high, very steep, and very eroded. The eroded bank area and an area of erosion at the bridge are contributing fine particulates that may be detrimental to instream habitat.  The remaining bank and riparian buffer areas were well vegetated and reasonably stable.  Ash (Fraxinus sp.), maples (Acer spp.), and willows (Salix spp.) were the predominant trees present.  The woody vegetation in the understory included grape (Vitis sp.), elderberry (Sambucus sp.),  bittersweet (Celastrus sp.), and poison ivy (Rhus radicans).  Herbaceous cover was largely jewel weed (Impatiens sp.) and greenbrier (Smilax sp.).

Benthos

Specimens from 15 different families of aquatic macroinvertebrates (counting two hemipteran families) were collected at this station.  Samples collected from this site in 1996 yielded 16 families (excluding hemipterans).  Nine of the families (Physidae, Pisidiidae, Erpobdellidae, Glossiphoniidae, Asellidae, Gammaridae, Hydropsychidae, Elmidae, and Chironomidae) were collected in both years; seven were collected in 1996 but not  in 1999 (Hydrobiidae, Lymnaeidae, Tubificidae, Lumbriculidae, Ceratopogonidae, Empididae, and Simuliidae); and four were collected in 1999 that were not in 1996 (Lumbricina, Calopterygidae, Gomphidae, and Tipulidae).  both collections had only one EPT family represented: Hydropsychidae.

PE05—East Branch Palmer River, Rehoboth, MA
Drainage area: 12.38 mi2; 7,923 ac

Habitat

The East Branch Palmer River was sampled upstream from Route 118 along a reach also sampled in 1996 by DWM.   At the time of the 1996 sampling there was sufficient current velocity to consider it riffle/run habitat; at the time of the 1999 sampling the water covered most of the bed substrates but was stagnant.  Indeed, walking through the water sent ripples as easily—and as far—upstream as downstream.  The stream was approximately 3 to 4 m wide through most of the reach and ranged in depth from about 20 to 50 cm.  The water was clear but “tea stained.”  There was no evidence of erosion or nonpoint source (NPS) pollution and the only potential sources appeared to be a nearby horse farm and a couple of dwellings.

The canopy cover was estimated to be 98%.  Trees identified in the riparian buffer were red maple (Acer rubrum), ash, and white pine (Pinus strobus).  Among the shrubs present were elderberry and grape.  The herbaceous layer included Joe-pye weed (Eupatorium sp.) and various ferns and grasses.  The only signs of instream vegetation were sparse coverages by mosses and algal mats.  

Benthos

There was quite a contrast in the assemblage of benthos collected in 1996 and 1999 at this station (Table 1).  Particularly striking was that in 1996 there was a richness of 29—including 15 EPT families—in a 300 organism subsample, and only 19 families (including 6 EPT families, but excluding Cambaridae and hemipteran families) were found in the 1999 sample—where the objective was to sort out and record as many different macroinvertebrates as were present at the site (not just in a subsample).   This apparent reduction in total and EPT family richness was most likely a result of the impact the drought had on the flow and habitat character of this site.  

Table 1.  List of aquatic macroinvertebrate taxa collected at PE05—East Branch Palmer River upstream from Route 118, Rehoboth, MA—in 1996 and 1999.  The 1996 data were generated from a 300 organism subsample of an RBP-type kick-sample in mid-channel bottom substrates in flowing water.  Though there was no real indication of flowing water in August of 1999, kick-samples (PE05-1999 kick) were collected mid-channel along the same reach as in 1996—but were picked in the field with the intent of identifying maximum richness.  PE05-1999 jab was collected by jabbing the net into the stream banks.

	Taxa
	PE05-1996
	PE05-1999 kick
	PE05-1999 jab

	Planorbidae
	
	x
	

	Unionidae
	
	x
	x

	Pisidiidae
	x
	
	

	Glossiphoniidae
	
	x
	

	Asellidae
	x
	x
	x

	Gammaridae
	x
	x
	

	Cambaridae1
	
	X2
	

	Baetidae
	x
	
	

	Ephemerellidae
	x
	
	

	Heptageniidae
	x
	x
	x

	Leptophlebiidae
	x
	
	

	Metretopodidae
	
	
	x

	Calopterygidae
	x
	x
	

	Coenagrionidae
	x
	x
	x

	Libellulidae
	
	x
	

	Taeniopterygidae
	x
	
	

	Belostomatidae1
	
	X2
	

	Corixidae1
	
	X2
	

	Notonectidae1
	
	X2
	

	Corydalidae
	x
	
	

	Sialidae
	x
	x
	x

	Sisyridae
	x
	
	

	Brachycentridae
	x
	
	

	Helicopsychidae
	x
	
	

	Leptoceridae
	x
	x
	

	Limnephilidae
	x
	x
	

	Molannidae
	x
	
	

	Odontoceridae
	x
	x
	

	Philopotamidae
	x
	
	

	Phryganeidae
	x
	
	

	Polycentropodidae
	x
	x
	x

	Psychomyiidae
	x
	
	

	Uenoidae
	
	x
	

	Elmidae
	x
	
	x

	Gyrinidae
	
	x
	

	Hydraenidae
	
	
	x

	Hydrophilidae
	
	x
	

	Psephenidae
	x
	
	

	Ceratopogonidae
	x
	
	x

	Chaoboridae
	
	x
	


Table 1. (Continued)

	Taxa
	PE05-1996
	PE05-1999 kick
	PE05-1999 jab

	Chironomidae
	x
	x
	x

	Simuliidae
	x
	
	

	Tipulidae
	x
	
	

	Fam. Richness
	29
	19
	11

	EPT
	15
	6
	3


1 Protocols in use for the 1996 sampling called for the exclusion of cambarids and hemiptera.

2 These are not included in the total richness count because they were excluded from the 1996 results.

pm12—Palmer River, Rehoboth, MA
Drainage area: 25.24 mi2; 16,151 ac

Habitat

The mainstem Palmer River was sampled downstream from Wilmarth Bridge Road.  There were some short riffle stretches near the top of the sample reach but most of the water moved slowly or was stagnant.  Depth in riffle and run areas ranged from 10 to 40 cm, pools were up to 1 m deep. The width varied between 3 and 6 m.  The water here had a “tea-stain” color.  About 45% of the 

bottom substrates were cobble or larger, the remainder were gravel size or smaller.  Moderate erosion, particularly along the southern bank, was observed.  The erosion at the road crossing 

indicated a potential threat of NPS pollution, but erosion and trash along the fisherman’s paths and a beach-like area would seem to be more imposing sources.

The surrounding land was predominantly forested.  The river’s canopy was about 60% closed.  Oaks (Quercus spp.) and ash were the most prominent trees.  Other woody vegetation in the riparian zone included poison ivy, grape, and elderberry.  Herbaceous cover included grasses, ferns, Joe-pye weed, and cardinal flower (Lobelia cardinalis).  Instream vegetation covered only about 5% of the reach with representatives of bur-reed, arrowhead (Sagittaria sp.), pickerelweed (Pontederia cordata), and water starwort (Callitriche sp.).  Algal mats and filaments were present in about 40% of the reach.  

Benthos

Though restricted, the riffles were the most productive habitat in this reach.  The richness and EPT totals here were among the highest for this watershed.  All things considered, these data would appear to be indicative of healthy aquatic life status. 

RR02—Rocky Run, Rehoboth, MA
Drainage area: 6.41 mi2; 4,102 ac

Habitat

This stretch of Rocky Run was sampled downstream from Pleasant Street in Rehoboth.  Water moved very slowly through this section giving the appearance of one long pool.  Upstream, at Martin Street, there was little or no water covering the streambed; and farther upstream, at Route 118, the streambed was dry.

The surrounding lands were mostly forested, with red maple and elm (Ulmus sp.) most evident.  The canopy was about 40%.  Grape, elderberry, and poison ivy dominated the understory.  Conspicuous components of the herbaceous layer were Joe-pye weed, cardinal flower, and ferns.  The instream vegetation mostly was pickerelweed, arrow arum (Peltandra virginica), and arrowhead—with some duckweed present, also.  Filamentous green algae were on submerged woody substrates, but coverage in the reach was sparse.

The bottom substrates were very fine; about 90% of the streambed was silt or finer particles.  There was no evidence of erosion and potential nonpoint sources of pollution, other than the road crossing, were not apparent.  Overall the habitat here was more like that of a pond than a stream.

Benthos

It is difficult to offer much analysis of these data because of their qualitative nature, the nature of the habitat, and the lack of any previous data from this site.  The families collected from this site, however, do seem to be consistent with what would be expected from this type of habitat.  Though not recorded on the taxa lists, sponges were also observed at this site.

rr04—Rocky Run, Rehoboth, MA
Drainage area: 7.11 mi2; 4,550 ac

Habitat

Rocky Run just upstream from Davis Street was also more lentic than lotic in character, before draining under the road into a cow pasture (where cows were observed standing in the stream).  Between Pleasant Street and Davis Street there was a segment, running in proximity to the Swansea town wells (off Vinnicum Road), that was “bone dry.”  Streambed materials were mostly silt, although about 20% of the material was in the pebble and cobble size ranges.  No evidence of erosion or potential NPS pollution were observed.

The area surrounding the stream was about 50% forested and 50% wetland (all pastureland downstream).  High-tension power lines also ran along the stream in this segment.  The canopy was open but dense beds of smartweed (Polygonum spp.) covered parts of the surface.  Other instream vegetation present was pickerelweed, arrowhead, and mosses.  Herbaceous cover in the adjacent wetland/riparian areas included cattail (Typha sp.), Joe-pye weed, jewel-weed (Impatiens sp.), cardinal flower, and ferns.  Among the woody vegetation was willow (Salix sp.), staghorn sumac (Rhus typhina), grape, and elderberry.

Benthos

As with RR02, the aquatic macroinvertebrates collected here are representative of what would be expected from a lentic habitat like this.  With no previous data from this site it is difficult to offer any analysis of these data—except to say they are comparable to the upstream site, in spite of the intervening dry segment of the river.

ru04—Runnins River, Seekonk, MA
Drainage area: 5.86 mi2; 3,752 ac

Habitat

This sample location was just downstream from River Avenue in the upper part of a segment linking Old Grist Mill Pond and Burrs Pond.  The Runnins River flows through Old Gristmill Pond, exiting beneath Mill Pond Restaurant. The pond appears to be quite enriched and has a population of ducks.  A pipe from the restaurant was observed discharging directly to the stream. 

On the downstream side of the road embankment serious erosion was evident.  The erosion tracks led down to the stream channel, joining it about 10 m downstream from the road crossing.  Straw bails had been staked at the river bank and straw had been scattered over the embankment between the bails and the guard rail at the shoulder of the road.  It appears that the road embankment had a storm drain outlet that had been covered over with stone, but that water was still working its way through the surrounding soils.

For a short distance downstream from the road there was enough gradient to create shallow (10 cm) riffles.  The velocity quickly slowed and the depth increased (30 to 60 cm).  Bottom substrates in the sample area were about 60% cobble, 40% sand and gravel.

The surrounding land was about half in commercial usage and half forested.  The canopy was open at the top of the reach but was about 90% closed overall.  Trees in the riparian zone were oak and red maple.  Grape and poison ivy were in the woody understory, while jewel weed and skunk cabbage (Symplocarpus foetidus) constituted the herbaceous cover.  The only instream macrophytes observed were duckweed and watermeal (Wolffia sp.).  Algal coverage was about 25%, but most of it appeared moribund.

Benthos

Sampling from mid-channel cobbles in both riffles and pools produced only 11 families, none of them EPT families.  Sampling from root mats at the margins of the pool/glide portions of the sample reach yielded 20 families, only 2 of which were EPTs.  These results suggest a productive waterbody that may be stressed by low oxygen.

ru05—Runnins River, Seekonk, MA
Drainage area: 5.99 mi2; 3,835 ac

Habitat

 In the reach immediately downstream from Burrs Pond there were several stretches of shallow (10-30 cm) riffles and runs.  A couple of large pools were also present (up to 40 cm deep).  Substrates in the sampling area were about 70% cobble and pebble, and about 30% gravel and sand.  The east bank along this reach had a severe erosion problem, at least partly because of its steepness.  Dumping of refuse and a storm drain along this bank compound the threat to the health of the stream.  At the time of sampling the water lacked any obvious turbidity, but sediment deposits forming bars across the streambed are almost certainly the consequence of the erosion problem.  

The surrounding land was mostly forested, although residences could be seen through the woods at the top of the east bank.  Among the trees making up the woods were oak, red maple, and beech (Fagus grandifolia).  The woody understory had grape, elderberry, and poison ivy and the herbaceous cover included grasses, jewel weed, and greenbrier.  About 25% of the reach had accumulations of duckweed, but no other macrophytes were observed instream.  Algae were observed in mats or as filaments in about 50% of the area, but most appeared moribund.

Benthos

The richness and EPT index from mid-channel, cobble substrate riffles at this site were comparable to the upstream site (RU04).  The families represented tended to be pollution tolerant groups.  Only seven different families—and none from EPT groups—were detected in the samples collected at the margins of the pools and slow-moving stretches.

summary and Conclusions

Under the circumstances of the 1999 sampling the habitat observations proved to be more useful than the benthos data in identifying problem areas within this watershed.  For most of the stream sites there were no previous macroinvertebrate data for comparison; for a few, previous data revealed a drastic difference in habitat conditions within the same reach.  

LR01—Field observations recorded severe erosion along a very high, very steep bank. The eroded bank area and an area of erosion at the bridge are contributing fine particulates that may be detrimental to instream habitat.  The extreme low water condition altered the habitat characteristics of this site as they were observed in 1996—an obvious impact of the drought.

PE05—This site was also sampled in 1996.  There was a substantial reduction in richness in 1999 (19 families, including 6 EPT families, but excluding Cambaridae and hemipteran families) in comparison to samples collected at this site in1996 (29 families, including 15 EPT families).  Drought-induced habitat degradation was probably to blame.

PM12—Erosion and litter were the two most evident problems here.  For the most part, the erosion is probably caused by recreational uses (fishing, swimming) and may require a creative protection plan that allows the recreational uses to continue without further deterioration of vegetative protection of the banks.
RR04—There was no evidence of erosion, and potential nonpoint sources of pollution, other than the road crossing, were not apparent.
Ru04—This reach receives water from an obviously enriched impoundment.  It is not surprising then that the benthos results suggest a productive waterbody that may be stressed by low oxygen yielded.  A direct discharge that was observed coming from the restaurant should be investigated.

RU05—Perhaps the most obvious impairment to this segment comes from erosion.  Substantial deposits instream—forming bars across the stream, and filling pools—were evident at the base of, and downstream from erosional scars across the east bank.  This area could also benefit from removal of refuse in the riparian zone.
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Sialis sp.  with partially engulfed midge.

Table A1.  List of macroinvertebrate taxa encountered at sampling sites in the Narragansett/Mt. Hope Bay watershed.  All samples were qualitative, collected with the aid of nets or by direct picking from substrate materials.  LR01 was in Lewin Brook near Main St., Swansea, MA; PE05-1 and PE05-2 were in the East Branch Palmer River near Rte. 118, Rehoboth, MA—taken from the bottom substrates (PE05-1) and the stream banks (PE05-2); PM12-1 and PM12-2 were in the Palmer River near Wilmarth Bridge Road, Rehoboth, MA—collected from riffles (PM12-1) and from gravel in slow-moving areas (PM12-2); RR02-1 and RR02-2 were in Rocky Run near Pleasant St., Rehoboth, MA—collected from vegetation in pools (RR02-1) and from banks along the pools; RR04 was in Rocky Run near Davis St., Rehoboth, MA—collected from macrophytes; RU04-1 and RU04-2 were in Runnins River upstream from Burrs Pond, Seekonk, MA—collected from root mats at margins of pool/glide (RU04-1) and from midstream in a pool and cobble-bottom riffle; RU05-1 and RU05-2 were in Runnins River downstream from Burrs Pond, Seekonk, MA—collected in snags at the margin of a pool with fine sediments (RU05-1) and from a cobble-bottomed riffle.

	Taxa
	LR01
	PE05-1
	PE05-2
	PM12-1
	PM12-2
	RRO2-1
	RR02-2
	RR04
	RU04-1
	RU04-2
	RU05-1
	RU05-2

	Bithyniidae
	
	
	
	
	
	
	
	
	Q
	Q
	Q
	

	Ancylidae
	
	
	
	
	
	
	
	Q
	
	
	Q
	

	Physidae
	Q
	
	
	
	
	
	
	
	Q
	
	
	

	Planorbidae
	
	Q
	
	
	
	Q
	
	Q
	Q
	
	Q
	

	Unionidae
	
	Q
	Q
	
	
	
	
	
	
	
	
	

	Pisidiidae
	Q
	
	
	
	
	
	
	
	Q
	
	
	Q

	Lumbricina
	Q
	
	
	
	
	
	
	
	
	
	
	

	Naididae
	
	
	
	
	
	
	Q
	Q
	Q
	Q
	
	

	Tubificidae
	
	
	
	
	
	
	
	
	
	Q
	Q
	

	Lumbriculidae
	
	
	
	
	
	
	
	
	
	Q
	
	Q

	Glossiphoniidae
	Q
	Q
	
	
	
	
	
	
	Q
	
	
	

	Erpobdellidae
	Q
	
	
	
	
	
	
	
	
	Q
	
	Q

	Asellidae
	Q
	Q
	Q
	
	
	Q
	
	Q
	Q
	Q
	Q
	Q

	Crangonyctidae
	
	
	
	
	
	
	
	
	Q
	Q
	
	

	Gammaridae
	Q
	Q
	
	
	Q
	
	
	
	Q
	
	
	Q

	Hyalellidae
	
	
	
	
	
	Q
	
	Q
	
	
	
	

	Cambaridae
	
	Q
	
	
	
	Q
	
	Q
	Q
	Q
	
	Q

	Caenidae
	
	
	
	
	
	
	
	
	Q
	
	
	

	Ephemeridae
	
	
	
	Q
	
	
	
	
	
	
	
	

	Heptageniidae
	
	Q
	Q
	Q
	Q
	
	
	
	
	
	
	

	Leptophlebiidae
	
	
	
	
	
	
	
	
	
	
	
	Q

	Metretopodidae
	
	
	Q
	
	
	
	
	
	
	
	
	

	Tricorythidae
	
	
	
	
	
	
	
	
	Q
	
	
	

	Aeschnidae
	
	
	
	Q
	
	Q
	Q
	Q
	
	
	
	

	Calopterygidae
	Q
	Q
	
	Q
	
	
	Q
	
	
	
	
	Q

	Coenagrionidae
	
	Q
	Q
	
	
	Q
	
	Q
	Q
	
	
	

	Corduliidae
	
	
	
	
	
	
	
	
	Q
	
	
	

	Gomphidae
	Q
	
	
	Q
	
	
	
	
	
	
	
	

	Lestidae
	
	
	
	
	
	Q
	
	Q
	
	
	
	

	Libellulidae
	
	Q
	
	
	
	Q
	
	Q
	Q
	
	
	

	Perlidae
	
	
	
	Q
	
	
	
	
	
	
	
	

	Belostomatidae
	
	Q
	
	
	
	
	
	Q
	
	
	
	

	Corixidae
	
	Q
	
	
	
	Q
	
	Q
	
	
	
	

	Gerridae
	Q
	
	
	
	
	
	
	Q
	
	Q
	
	

	Nepidae
	
	
	
	
	
	
	
	Q
	
	
	
	

	Notonectidae
	
	Q
	
	
	
	Q
	
	Q
	Q
	
	Q
	

	Veliidae
	Q
	
	
	
	
	
	
	
	
	
	
	

	Corydalidae
	
	
	
	Q
	
	
	
	
	
	
	
	

	Sialidae
	
	Q
	Q
	Q
	Q
	Q
	
	Q
	Q
	
	
	

	Brachycentridae
	
	
	
	Q
	
	
	
	
	
	
	
	

	Hydropsychidae
	Q
	
	
	Q
	
	
	
	
	
	
	
	Q

	Leptoceridae
	
	Q
	
	Q
	
	
	
	
	
	
	
	

	Limnephilidae
	
	Q
	
	
	
	
	Q
	Q
	
	
	
	

	Molannidae
	
	
	
	
	Q
	
	
	
	
	
	
	

	Odontoceridae
	
	Q
	
	Q
	
	Q
	
	
	
	
	
	

	Philopotamidae
	
	
	
	Q
	
	
	
	
	
	
	
	

	Polycentropodidae
	
	Q
	Q
	Q
	
	
	
	
	
	
	
	

	Uenoidae
	
	Q
	
	
	
	
	
	
	
	
	
	

	Pyralidae
	
	
	
	
	
	Q
	
	
	Q
	
	
	

	Curculionidae
	
	
	
	
	
	Q
	Q
	
	
	
	
	

	Dytiscidae
	
	
	
	
	
	
	
	Q
	
	
	
	

	Elmidae
	Q
	
	Q
	
	
	Q
	
	
	
	Q
	
	Q

	Gyrinidae
	
	Q
	
	
	
	Q
	
	Q
	
	
	
	Q

	Haliplidae
	
	
	
	
	
	
	
	Q
	
	
	
	

	Hydraenidae
	
	
	Q
	
	
	
	
	
	
	
	
	

	Hydrophilidae
	
	Q
	
	
	
	
	
	Q
	
	
	
	

	Psephenidae
	
	
	
	Q
	
	
	
	
	
	
	
	

	Ceratopogonidae
	
	
	Q
	Q
	
	
	
	
	
	
	
	

	Chaoboridae
	
	Q
	
	
	
	
	
	
	Q
	
	
	

	Chironomidae
	Q
	Q
	Q
	Q
	Q
	Q
	Q
	
	Q
	Q
	Q
	Q

	Simuliidae
	
	
	
	Q
	
	
	
	
	
	
	
	

	Tipulidae
	Q
	
	
	Q
	
	
	
	
	
	
	
	

	Family Richness
	15
	23
	11
	19
	5
	17
	6
	21
	20
	11
	7
	12

	EPT
	1
	6
	3
	9
	2
	1
	1
	1
	2
	0
	0
	2


APPENDIX D- Public Water supply Information

Excerpted from Bristol County Water Authority System Operation website:

http://www.bcwa-ri.com/System%20Operation.html
Bristol County Water Authority:  System Operation
Raw water for the Bristol-Warren system is obtained from four impounding reservoirs: Kickamuit, Swansea, Warren Upper (Also known as Anawan) and Shad Factory, which have a combined storage capacity of 460 million gallons, and from wells at the Nayatt Road Plant in Barrington.  Raw water is treated at the Child Street Treatment Plant in Warren, and at the Nayatt Road Treatment Plant in Barrington.

Supply is provided by a system of four reservoirs in two watersheds (Palmer and Kickamuit rivers) that feed into the Kickamuit Reservoir.  The Palmer River watershed consists of Warren Upper Reservoir, which flows by stream to Shad Factory Reservoir.  Water is then transferred to the Kickamuit Reservoir through seven miles of pipeline that can carry 0.7 MGD by gravity.  The Kickamuit River watershed consists of Swansea Reservoir, which flows by stream to the Kickamuit Reservoir.  This reservoir, the original source of supply, is located upon the Kickamuit River in the Town of Warren and has a capacity of 41 million gallons at spillway elevation of 4.2'.  Water is impounded by an earth filled rubble faced dam.  The concrete spillway is a 50' gravity type concrete weir, over which are placed twenty cast iron tide gates topped by a 24" steel plate flashboard.  The dam was originally built in 1883 and improved several times since. 

The Swansea reservoir is located in the Town of Swansea, and has a capacity of 154 million gallons at spillway elevation of 66'.  Water from this reservoir is released when needed and flows through a natural streambed (~3.5 miles) to the Kickamuit Reservoir.  Water is impounded by a rip-rap faced, clay core, earth embankment dam, constructed in 1883.  The dam section is approximately 1100' long and has an average height of 9'.  The spillway is a simple concrete crested weir, 124' long with a rubble wing wall. 

Shad Factory Pond is located in the Town of Rehoboth, Massachusetts, on the Palmer River, 5.5 miles north of Warren, and has a capacity of 39 million gallons at 15.3' elevation.  Water from this reservoir flows into the Kickamuit Reservoir through a transmission main (34,000' long).  The dam, constructed in 1912, is earth embankment, 10' wide at the top by 400' long, with a concrete spillway and outlet at each end. 

Warren Upper Reservoir is located in Rehoboth, Massachusetts, and has a capacity of 226 million gallons at the top of the wickets at elevation 99.75'.  When Shad Factory Pond is full, no water is drained from storage at Warren Upper Reservoir however, when water is required, it is released through the outlet pipe and flows through the natural channels of Bad Luck Brook and the Palmer River to the Shad Factory Pond.  Water is impounded by an earth filled dam, 750' long, with a 55' gravity type concrete spillway, constructed in 1912, with steelplate wickets being added in 1945. 

Table D1.  List of PWS average annual withdrawals in the Narragansett/Mt. Hope Bay Watershed.

	Facility
	PWS ID#
	Source
	Type of Supply
	Segment Number

	Anawan School
	4247001
	01G
	Non-transient non-community (NTNC)
	53-04

	Dorothy L.Beckwith Middle School
	4247002
	01G
	NTNC
	53-04

	Rehoboth Country Club
	4247011
	01G
	Transient non-community (TNC)
	53-04

	Rehoboth Family Pub
	4247014
	01G
	TNC
	53-04

	Sun Valley C.C./Restaurant
	4247016
	01G
	TNC
	53-04

	Hillside Country Club
	4247017
	01G
	TNC
	53-04

	Country Dairy
	4247018
	01G
	TNC
	53-04

	Plaza Pizza
	4247041
	01G
	TNC
	53-04

	Plaza Pizza
	4247048
	01G
	TNC
	53-04

	Lincoln Schools Faxon Farm
	4247054
	01G

02G
	TNC
	53-04

	Plaza 118
	4247021
	01G
	TNC
	53-04

	North Rehoboth School
	4247004
	01G
	NTNC
	53-04

	The Ledge Pub
	4247029
	01G
	TNC
	53-04

	Cedar Brook School
	4247028
	01G
	NTNC
	53-04

	Gladys L. Hurrell Senior Center
	4247049
	01G
	TNC
	53-04

	Rehoboth Public Safety
	4247047
	01G
	TNC
	53-04

	L&M Diner
	4247008
	01G
	TNC
	53-04

	Cumberland Farms
	4247043
	01G
	TNC
	53-04

	Dighton Rehoboth Regional School
	4076003
	02G
	NTNC
	53-04

	Francis Farm Inc.
	4247009
	01G

02G
	TNC
	53-04

	KP Diner
	4247003
	01G
	
	53-04

	Pine Valley Country Club
	4247007
	01G
	TNC
	53-05

	Lighthouse Seafood
	4247012
	01G
	TNC
	53-05

	Lighthouse Seafood
	4247012
	01G
	TNC 
	53-03

	Christian Life Fellowships
	4247025
	01G
	NTNC
	61-03

	Our Lady of Grace Church
	4334035
	01G
	TNC
	61-05

	East End’s Sportsmen’s Club
	4095001
	01G
	TNC
	61-05


APPENDIX E - DEP 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’ and projects specific to the Narragansett/Mt. Hope Bay Watershed.  
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.  

· 00-02/604(b) Runnins River Watershed Bacterial and Nutrient Source Assessment and Water Quality Management Project:  This project will focus on the assessment of water quality along the Runnins River and will identify significant sources of bacterial pollution to sections of the Runnins River and two tributaries with know water quality problems.  Recommended management actions and conceptual designs for remedial measures will be provided.   

Specific tasks to be conducted include:   

1) Existing data compilation and subwatershed reconnaissance.  Property ownership, zoning, site plans for large impervious areas, septic system location, existing planning/management reports (e.g. catch basin cleaning and street sweeping frequency), and water quality data reports/information will be compiled and summarized;  

2) Develop an EPA/DEP approved Quality Assurance Project Plan (QAPP);  

3) Conduct field sampling and analysis. Sampling will include wet and dry weather work plus groundwater sampling for fecal coliform and nutrients;  

4) Prepare conceptual designs for remedial measures; and  

5) Prepare draft and final reports and conduct public presentation of final results.

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 Massachusetts Department of Environmental Protection (MADEP) under this National Environmental Performance Partnership Agreement (NEPPA) with the U.S. Environmental Protection Agency is a results oriented approach that will focus attention on environmental protection goals and the efforts to achieve them.  The goals of the NEPPA are to: 1) achieve clean air, 2) achieve clean water, 3) protect wetlands, 4) reduce waste generation, and 5) clean up waste sites.

· 97-09/104 Numeric Biocriteria. This project is designed to address two issues relating to the current Biocriteria Pilot Study; specifically, to evaluate subecoregion difference in stream biota, if any, and formulate the biological indicators (fish and macroinvertebrates) that are essential to assess conditions and monitor changes in streams.  Study expects to establish reference streams in five of the 13 Massachusetts Ecological Subregions.  The study streams are located in the Connecticut, Westfield, Chicopee, Millers and Quinebaug River Basins.
A brief overview of this sampling effort in the Narragansett/Mt. Hope Bay Watershed include: 

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

	Narragansett/Bristol Lowland
	Rocky Run
	NB08ROC
	1 October 1996
	4 October 1996
	4 October 1996

	Narragansett/Bristol Lowland
	West Branch (Palmer River)
	NB01WBP
	25 September 1996
	7 October 1996
	7 October 1996

	Narragansett/Bristol Lowland
	East Branch (Palmer River)
	NB07EBP
	1 October 1996
	7 October 1996
	7 October 1996

	Narragansett/Bristol Lowland
	Cole River
	NB11COL
	2 October 1996
	4 October 1996
	4 October 1996

	Narragansett/Bristol Lowland
	Lewin Brook
	NB02LEW
	25 September 1996
	4 October 1996
	4 October 1996


MA DEP DWM.  2001.  Open file.  Massachusetts Department of Environmental Protection, Division of Watershed Management, Worcester, MA.

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.

massachusetts watershed initiative program

51 projects were financed under the Massachusetts Watershed Initiative Program and administered by the MADEP in State fiscal years 1999 through 2001.  Each year Executive Office Environmental Affairs (EOEA) Watershed Team Leaders, in conjunction with State and Federal agencies, municipal governments and regional planning agencies, universities, local watershed associations, businesses and other groups develop work plans that identify the most important goals for each watershed and the specific projects and programs which are needed to meet those goals.  The Massachusetts Department of Environmental Protection is designated as a “Lead Agency” to implement some of these MWI priority projects identified by the Teams.  Other EOEA agencies such as the Departments of Environmental Management, Fisheries, Wildlife and Environmental Law Enforcement, Food and Agriculture, and the Metropolitan District Commission are serving as leads on implementing other projects and activities.  Activities performed for DEP’s watershed priority projects described in this report include hydrologic and water quality monitoring and assessment, habitat assessment, nonpoint source assessment, hydrologic modeling, open space and growth planning, technical assistance and outreach.

· 01-06/MWI Narragansett and Mount Hope Bays and Ten Mile Basin Nonpoint Source Pollution Assessment.  This project conducted by Environmental Science Services, Inc.  will conduct a comprehensive environmental and land use assessment,  inventory, map, and assess nonpoint source pollution sources, collect data to develop a TMDL for the Palmer River, and evaluate and model pollutant loadings in the Ten Mile and Palmer River Watersheds.  
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.

· 00-10/SWT Tellus Institute was awarded a Source Water and Technical Assistance grant to assist the Seekonk SWP. 

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.

· The communities of Dighton (1999) and Seekonk (2000) were awarded Title 5 funding under the community septic management program. 

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, MA DEP and the Massachusetts Water Pollution Abatement Trust (Trust).  This month, MA 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:

Narragansett/Mt. Hope Bay 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 Narragansett/Mt. Hope Bay Watershed 1999 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 October 2000 DMF classified a total of 3362.921 acres in the Narragansett/Mt. Hope Bay Watershed (Table F2).

Table F2.  Summary Shellfish Classification Area Information as of October 2000. 

	Classification Type
	Area (acres)

	Approved
	0 

	Conditionally Approved
	0 

	Management Closure
	0 

	Prohibited
	334.35 

	Restricted
	3028.571


Table F3.  DMF - Shellfish Project Classification Area Information as of October 2000.
	Town
	Classification Area Code
	Classification Type
	Area (acres)

	Fall River
	MNB1.1
	Restricted
	139.234

	Fall River
	MHB1.2
	Prohibited
	118.947

	Fall River
	MHB2.1
	Restricted
	78.763

	Fall River
	MHB2.3
	Prohibited
	9.215

	Somerset
	MHB1.1
	Restricted
	813.997

	Somerset
	MHB2.1
	Restricted
	500.625

	Somerset
	MHB3.1
	Restricted
	159.783

	Somerset
	MHB3.2
	Prohibited
	9.279

	Swansea
	MHB1.1
	Restricted
	502.371

	Swansea
	MHB3.1
	Restricted
	174.137

	Swansea
	MHB3.2
	Prohibited
	4.015

	Swansea
	MHB4.1
	Restricted
	660.201

	Swansea
	MHB4.2
	Prohibited
	31.366

	Swansea
	MHB5.0
	Prohibited
	107.464

	Rehoboth
	MHB5.0
	Prohibited
	54.601
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