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APPENDIX A  -- MA DEP 2001 GRANT AND LOAN PROGRAMS
MA DEP GRANT AND LOAN PROGRAMS
The MA DEP grant and loan programs consist of federal funds from EPA as authorized by the Clean Water Act (sections 604B, 104(b)(3) and 319, and the Drinking Water State Revolving Fund (DWSRF) Set-asides). Other programs are derived through state appropriation. These include the state bond fund for research and demonstration and state loan programs for municipalities (state revolving loan fund, SRF) and homeowners (community septic management program). Each of these programs provides an opportunity for watershed initiative planning and/or implementation.  Other governmental agencies (CZM, EPA, etc.) also offer water quality related funding through grant and loan programs.  For further information on MA DEP managed grant and loan programs refer to Appendix B of this report.

Excerpted from the MA DEP/DWM World Wide Web site, http://www.state.ma.us/dep/brp/wm/wmpubs.htm#other ‘2001 Grant and Loan Programs - Opportunities for Watershed Planning and Implementation’. 
604(b) WATER QUALITY MANAGEMENT PLANNING GRANT PROGRAM

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

· 96-03/604  An Assessment of Urban Stream Restoration:  Tannery Brook (Pioneer Valley Planning Commission 1999).  The project, conducted between 1996 and 1998 by the Pioneer Valley Planning Commission, was conducted to identify potential watershed management practices that will restore water quality in Tannery and Poor Brooks, two degraded urban streams, to a more natural condition.  The project will utilize a comprehensive watershed management approach to assess measures that address stormwater runoff, erosion and sedimentation, wetland degradation, and flooding by using restoration and stormwater control measures.

· 96-06/604  Assessment and Evaluation of Stormwater Source Reduction Practices on Combined Sewer Overflows.  This project conducted between 1997 and 1998 by the Pioneer Valley Planning Commission, to assess the potential impacts of stormwater source reduction projects on a specified Combined Sewer Overflow (CSO) outfall point using a hydraulic model to predict the likelihood of CSO events under different stormwater reduction scenarios.  The modeling results were then to be analyzed to determine the extent to which stormwater best management practices (BMPs) can achieve significant reductions in CSO volume and frequency, an develop a recommended stormwater management plan for the study area. Comparative cost estimates will be used to evaluate the relative advantages and disadvantages of a source reduction approach to CSO abatement, and to develop the recommended stormwater management plan.
· 97-01/604 Stream Classification and Assessment.  This project proposes to use the Rosgen Stream Classification and Assessment Methodology to generally classify and assess stream types in the Deerfield and Connecticut River Basins, to collect data at selected sites on different stream types, and to establish an inventory of different stream types for reference and educational purposes.  The resulting information will be used to make predictions about stream behavior, anticipate problems in the watershed as a result of certain land-uses, identify areas in need of restoration, distinguish between natural stream migration and evidence of stream instability, and improve overall ability to make good watershed planning decisions based on the stability and types of streams in the watershed.
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 MA DEP under this National Environmental Performance Partnership Agreement (NEPPA) with the U.S. Environmental Protection Agency is a results oriented approach that will focus attention on environmental protection goals and the efforts to achieve them. The goals of the NEPPA are to: 1) achieve clean air, 2) achieve clean water, 3) protect wetlands, 4) reduce waste generation, and 5) clean up waste sites.

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

In the Connecticut River Basin, four streams were sampled as part of this project.  

1. Roberts Meadow Brook, 200m upstream of North Road, Westhampton

2. East Branch Mil River, 100m downstream of Bullard Road, Williamsburg

3. Roaring Brook, 125m upstream of Roaring Brook Road, Conway 

4. Scantic River, 115m downstream of Hancock Road, Hampden

A brief overview of the sampling effort: 

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

Vermont Piedmont
Roaring Brook 
VP06ROA

VP03ROA
4 Sept 1996

24 Sept 1997
24 Sept 1996

29 Sept 1997
24 Sept 1996

29 Sept 1997

Berkshire Transition
East Branch Mill River
BT10EMB
23 Sept 1997
25 Sept 1997
25 Sept 1997

Berkshire Transition
Roberts Meadow Brook
BT09RMB
23 Sept 1997
24 Sept 1997
24 Sept 1997

Lower Worcester Plateau – Eastern Connecticut Upland
Scantic River
LW05SCA
14 Sept 1998
 16 Sept 19985
16 Sept 1998

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

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

319 NONPOINT SOURCE GRANT PROGRAM

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

Specific to the Connecticut River Basin -- In the spring of 1994, the Franklin County Commission convened a group of stakeholders to take up the problem of erosion in the Turners Falls Power Pool (Franklin Regional Council of Governments and Connecticut River Streambank Erosion Committee 1999). The Connecticut River Streambank Erosion Committee (CRSEC) is comprised of local officials, state and federal agencies, landowners, and  utility representatives.  A Draft Environmental Impact Report was prepared containing a proposal for the stabilization of several thousand feet of riverbank using soil bioengineering techniques.  This proposal was accepted and permitted, and the utility committed $1.2 million over six years toward the project.  A plan of action called the Phase I Work Plan was drafted and agreed to by all parties.  The Franklin County Commission, now the Franklin Regional Council of Governments, also received $142,000 in s.319 non-point source implementation funding in order to monitor, document and report on the project; to staff the CRSEC; and to provide funding for construction for one of the sites.  
· 96-03/319 Connecticut River Watershed Restoration. Bioengineering techniques were used to repair eroded streambank in the upper Connecticut River at Turners Falls Power Pool.  Implementation of these techniques will reduce sedimentation and the release of erosion-induce pollutants into the river.  The project will demonstrate bioengineering on a large river with steep banks; previous bioengineering projects funded under the Department's S.319 program have been conducted on small low-order streams. 
· 00-04/319 Connecticut River Watershed Restoration Phase II. Continue bioengineering streambank stabilization begun in 96-03/319.  Streambank stabilization will be done at the Turners Falls Power Pool between Turners Falls and the Vermont/New Hampshire border using native vegetation and natural materials.  
· 00-04/319 Connecticut River Streambank Restoration.  This project will continue bioengineering streambank stabilization begun (96-03/319).  Streambank stabilization will be done at the Turners Falls Power Pool, extending from Turners Falls tot he VT/NH border which is experiencing severe erosion.  This nonpoint source pollution is affecting important anadromous and freshwater fisheries habitat and is also causing the loss of prime agricultural land and the loss of woody riparian buffer habitat used by migratory birds, eagles and other wildlife.  Bioengineering techniques using native vegetation and natural materials to stabilize eroding sites will be employed.  The project will also include continued monitoring of the previously completed stabilization project funded through the 39 program.

· 98-05/319 Nashawannuck Pond Watershed Restoration. Nashawannuck Pond has been reduced in size by sedimentation, and heavy phosphorus loading resulting from this constant sediment loading is accelerating aquatic weed growth.  This project will implement recommendations of a 1990 Diagnostic/Feasibility study, and build upon previous activities to improve the water quality of the pond. 
· 01-09/319 Nashawannuck Pond Restoration Phase II.  This project will design and install stormwater BMPs on Broad Brook and the eastern shoreline of the pond to reduce sediment and nutrient loads to the pond and a vacuum system for their maintenance will be purchased.   This restoration will expand on the work done to stabilize the banks of Nashuwannuck Pond proper in project 98-05/319.
· 99-08/319 Mill River Watershed Restoration Project. This project will permanently stabilize portions of the Mill River riverbank using soil bioengineering techniques.  This will prevent erosion which currently threatens the Whately Water Department's water supply well and a monitoring well, and will preserve the values of the natural stable stream form.  Because of the difficulties associated with siting and developing any water supply source and the lack of a clear alternative site for the Whately Water Department, relocating the wells would be difficult.  In addition, a cut through the meander bend at this location may establish a pattern of instability that will spread upstream as a "head cut" resulting from the change in gradient brought about by the channel shortening.  Repair of the bank will not only protect a critical drinking water supply, but it will also prevent what is now a localized instability from spreading through the watershed. 
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.”  A wetland restoration planning project is currently underway in selected subwatershed of the Connecticut River Basin funded jointly by this program and the Army Corps of Engineers under Section 122.

SOURCE WATER AND TECHNICAL ASSISTANCE/LAND MANAGEMENT GRANT PROGRAM

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

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

· 99-10/SWT  Running Gutter Reservoir Source Water Protection Project. This project will develop a Surface Water Supply Protection Plan for the Running Gutter Reservoir, currently providing approximately 60 – 100% of Hatfield’s water requirements.  As development encroaches on crucial areas for this water supply, a completed plan will provide guidance and implementation tools for the town to use in protecting its water supply.

· 99-13/SWT  Roaring Brook Reservoir Source Water Protection Project. This project will develop a Surface Water Supply Protection Plan to provide guidance and implementation tools for the South Deerfield Water Supply District.  The Roaring Brook Reservoir System, comprising the Roaring Brook and Conway Reservoirs, represents the primary source of water for the District.  Under normal conditions, it is the sole source of water because of identified contamination of the wellfield.  This project will be conducted in concert with the Department’s SWAP program, and will incorporate an educational program that targets residents, public officials, community groups, businesses, agricultural entities, and others. 

· 00-09/SWT Source Water Protection Project. This project will develop a protection plan for Atkins Reservoir and update Amherst’s Timber Stand Inventory.  

WELLHEAD PROTECTION GRANT PROGRAM

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

· 99-18/WHP Erving Wellhead Protection Project. This project will develop a Wellhead Protection Plan and an Emergency Response Plan, install four additional monitoring wells (to track previously identified potential contamination sources), develop a database for groundwater monitoring program to protect western Erving’s sole groundwater well.

· 00-01/WHP Green Meadows Wellhead Protection Project. This project will replace sewer lines in the Zone I of the school’s drinking water supply. Project includes replacing sewer lines; cleaning a stormwater drainpipe; and replacing manholes and septic tank components.

· 00-10/WHP Hadley Wellhead Protection Project. This project will install protective fencing around town of Hadley’s wells. 

· 00-15/WHP Whately Wellhead Protection Project. This project will develop a Wellhead Protection Plan and install a lightning protection system for the water systems equipment.  

APPENDIX B -- Connecticut River FISH TOXICS MONITORING

Background Information

Sampling of fish from the mainstem Connecticut River in 1985 was conducted by the Massachusetts Department of Environmental Quality Engineering (DEQE) Division of Water Pollution Control (MDWPC) Technical Services Branch (TSB) (now the Massachusetts Department of Environmental Protection Division of Watershed Management MA DEP DWM) at the request of the United States Fish and Wildlife Service (USFWS) (Maietta 1986).  Composite samples of five whole fish collected from two reaches in Massachusetts (in addition to other reaches in Connecticut), the Connecticut River above the Holyoke Dam and the Chicopee River area, were analyzed for metals, PCB and other organics to assess levels of pollutants in fish tissue.  Based on the results of this sampling, additional monitoring was performed by MDWPC in 1987.  

Channel catfish Ictalurus punctatus, and white catfish Ameiurus catus were collected from three stations on the Connecticut River mainstem in an effort to verify suspected PCB problems in the river (Maietta 1998).  Sampling was conducted above the Turner’s Falls Dam, and above and below the Holyoke Dam.  The edible fillets of individual fish were analyzed for metals, PCB and other organics and percent lipids.  The data were provided to the Massachusetts Department of Public Health (MA DPH) for review.  In April 1988 the MA DPH issued the following advisory: 

The Department of Public Health has reviewed toxic contaminant data generated by the Department of Environmental Quality Engineering for channel catfish taken from the Connecticut River in 1987.   It has been determined that this species contains elevated levels of polychlorinated biphenyls (PCBs). Catfish have been identified as a fish in which PCBs are routinely found at higher levels than most other fish.  The average level of PCBs in the catfish sampled is below the current federal Food and Drug Administration Action Level of 2.0 ppm.  The primary health concern associated with exposure to PCBs is it's potential cancer risk since these compounds have been shown to cause cancer in laboratory animals.   

MA DPH RECOMMENDATIONS

1.  Consumption of catfish (channel and white) from the Connecticut River should be limited to two meals per month per person.

2.   Children, women of childbearing age, and nursing mothers should not eat any catfish from the Connecticut River, in order to minimize PCB body burdens.

As a result of the issuance of this advisory, MDWPC re-sampled the Connecticut River in 1988 in an attempt to collect and analyze other species desirable by fishermen and to expand the sampling area upstream of the Turner's Falls Dam (Maietta 1989).   A total of four stations along the mainstem Connecticut River were  sampled; south of the Vernon, VT dam, between the French King Bridge and Barton Cove in Gill, adjacent to the Oxbow in Northampton, and south of the Holyoke Dam in Chicopee.  In addition to channel and/or white catfish, white sucker Catostomus commersoni, walleye Stizostedion vitreum, smallmouth bass Micropterus dolomieu, yellow perch Perca flavescens, chain pickerel Esox niger, white perch Morone americana, American eel Anguilla rostrata, common carp Cyprinus carpio, largemouth bass Micropterus salmoides, rock bass Ambloplites rupestris, black crappie Pomoxis nigromaculatus, and American shad Alosa sapidissima were collected.  The edible fillets of individual fish were analyzed for metals, PCB and other organics and percent lipids.   A total of five composite samples (each comprised of like-sized individuals of one species) collected at three of the four stations were also analyzed.  These data were also provided to MA DPH for review.  The 1988 survey resulted in the MA DPH modifying their advisory to include both American eel and yellow perch (MA DPH 1999).

The most recent MA DPH Fish Consumption Advisory List for the Connecticut River recommends the following (MA DPH 1999):

1. Children younger than 12 years, pregnant women, and nursing mothers should not eat any fish from the Connecticut River (all towns between Northfield and Longmeadow), and

2. The general public should not consume channel catfish, white catfish, American eel, or yellow perch from the Connecticut River (all towns between Northfield and Longmeadow). 

Current Investigations

A work plan for Fish Tissue Testing in the Connecticut River was developed by the Connecticut River Forum in 1999.  This project is currently being managed by the New England Interstate Water Pollution Control Commission (NEIWPCC) and the United States Environmental Protection Agency New England Regional Laboratory (US EPA NERL).  A summary of this project and its study objectives are presented below (Card and Dakin 2000): 

Connecticut River fish tissue contaminants, most notably PCB’s and mercury, are detectable in certain fish species at levels resulting in State public health issued fish consumption advisories in New Hampshire, Vermont, Massachusetts and Connecticut.  Fish contamination poses a special challenge for the states’ public health authorities: how to manage such a risk while keeping the public informed through appropriate fish consumption advisories.  In areas throughout the four states that comprise the Connecticut River watershed, public health authorities have issued advisories on the potential long-term health risks associated with eating certain quantities and types of fish. 

The fish advisories were based on independent data collected by each State using its own methods for targeting fish species, fish collection, sample preparation, and analytical laboratories.  Similar to most interstate river data, the Connecticut River fish tissue contaminant data are usually not comparable.  Further, most of these data are at least ten years old.  As a result, questions as to whether contamination levels are better or worse today, or whether the levels of contamination are higher in the same fish species in different reaches of the river cannot be answered.

The Connecticut River Forum first began collecting information about water quality roughly three years ago.  Prior to this, there was little effort to coordinate the review of water quality information throughout the four-state river system.  The Forum issued a report in 1998 with a series of recommendations to improve the management of the River.  Improving water quality monitoring collaboration was a key recommendation in this report.  The need for a collaborative fish tissue contaminant survey was chosen to be the first of several collaborative monitoring efforts on which the four States agreed to work.

At the June 16, 1998 meeting of the Connecticut River Forum, a sub‑committee of technical individuals was established to assist in the design of a four-state comprehensive fish tissue monitoring program in the Connecticut River.  The purposes of this study are to: 

1. Determine if the fish are safe for human consumption.

2. Establish an adequate data set for comparative use in five or ten years when other fish tissue contaminant work might be cooperatively performed again to determine if the levels of PCB’s and mercury are changing in the Connecticut River.

3. Enable public health officials to update fish consumption advisories.

4. Enable fish and wildlife ecologists to evaluate the ecological risks of fish tissue contamination.

5. Develop a study that includes comparable sampling, handling, preparation, and analytical methods.

6. Demonstrate the ability of the Connecticut River Forum to perform collaborative interstate monitoring.

The objective of the fish tissue study is to perform a watershed-wide fish tissue monitoring program which would document current conditions with regard to contaminant concentrations of representative fishes from the mainstem of the Connecticut River.  In addition, the monitoring program would allow for subsequent sampling at regular intervals to monitor trends in Connecticut River fish tissue contaminant concentrations.

Necessary information will be obtained to revise human health risk assessments for the Connecticut River.  In addition, sufficient data with reliable quality assurance/quality control will be collected so that statistical comparison of concentrations seen in 2000 can be made to data collected in the future.  

The program will contain the following elements:

1. Representative sites chosen by, and located within, each of the states participating in the project (site locations will be well distributed spatially and will also take into consideration major hydrologic features such as dams and tributaries).  

2. Standard protocols for sample handling, sample preparation, and analytical methods.

3. As consistent a sample type among stations as possible (species, age or size, number in composite).

4. All sampling will be conducted within as small a time frame as possible.

Additional details on this project (field sampling initiated in July 2000) are available from either NEIWPCC or EPA (Card and Dakin 2000).
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APPENDIX C -- NPDES TABLES

National Pollutant Discharge and Elimination System (NPDES) permits are issued jointly by EPA and the Massachusetts DEP to facilities that discharge into surface waters.  According to the MA DEP Division of Watershed Management (DWM) Surface Water Discharge Permit Program, there are generally three types of NPDES facilities Connecticut River Basin (Hogan 2000).  These include municipal, institutional and industrial wastewater treatment plants (Table C1), power plants (Table C2) and aquaculture and fish hatcheries (Table C3).  Permitting information for these facilities is provided in the following tables. 

Table C1.  Connecticut River Basin - Municipal, Institutional & Industrial WWTPs
Permittee
NPDES #
Date of Permit Issuance
Permitted Flow (MGD)
Type of Treatment
Special Conditions for next permit
Available Dilution (7Q10 of river in cfs)

Northfield
MA0100200
9/29/95
0.275
Secondary
-
1517

Montague
MA0100137
9/29/95
1.8
Secondary
CSO/IPT
1675

South Deerfield
MA0101648
9/29/95
0.85
Secondary
-
1687

Sunderland
MA0101079
9/29/95
0.5
Secondary
-
1687

Amherst
MA0100218

7.1
Secondary
-
1692

Hatfield
MA0101290
9/29/95
0.5
Secondary
-
1692

Hadley
MA0100099
9/29/95
0.54
Secondary
-
1711

Northampton
MA0101818
9/29/95
8.6
Secondary
IPT
1725

Easthampton
MA0101478
9/29/95
3.8
Secondary
IPT
1757

Belchertown
MA0102148
7/11/97
1.0
Advanced
TP/NH-3N
0.1

South Hadley
MA0100455
10/10/95
4.2
Secondary
CSO/IPT
1770

Holyoke
MA0101630
9/29/95
17.5
Secondary
CSO/IPT
1775

Chicopee
MA0101508
9/29/95
15.5
Secondary
CSO/IPT
1891

West Springfield
MA0101389
9/28/95
NA
Separate CSO
Will eliminate
NA

Springfield
MA0101613
9/29/95
67.0
Secondary
CSO/IPT
1975

Springfield
MA0103331
9/29/95
NA
CSO
CSO
NA

Agawam
MA0101320
9/29/95
NA
Separate CSO
Will eliminate
NA

Northfield-Mt. Hermon School
MA0032573
9/29/95
0.45
Secondary
-
1517

Esleek Mfg.
MA0005011
New permit in 2000
0.64
Microscreens
-
1675

Note:

1. secondary treatment (BOD/TSS = 30 mg/l monthly average; no metals or ammonia limits)

2. CSO = combined sewer overflows; also nine minimum controls implemented and long-term control strategy being developed/developed/implemented

3. IPT = industrial pre-treatment program required as part of NPDES permit

4. D.F. = dilution factor = effluent flow + 7Q10 flow/ effluent flow

5. Belchertown WWTP discharges to Lampson Brook

6. West Springfield and Agawam permits will be withdrawn in 2000; Montague, South Deerfield, Amherst, Belchertown, Holyoke & Springfield permits will be reissued by 9/30/2000
Table C2.  Connecticut River Watershed- Power Plant Facilities

Permittee
NPDES #
Date of Permit Issuance
Permitted Flow (MGD)
Generation Type
Type discharge/

special conditions
Receiving Water

Northfield Mountain Station
MA0035530
9/30/96
NA
Pump storage/

hydro
Misc. operational flows
Connecticut

Cabot Station
MA0035521
9/30/96
NA
hydro
Misc. operational flows
Connecticut

Mt. Tom
MA0005339
9/18/92
133.2 monthly avg.


coal
Condenser cooling; wastewater treatment
Connecticut



Holyoke Water Power
MA0035564

MA0035882

MA0035866

MA0035874
9/30/96
NA
hydro
Bearing cooling water; flood water pumps; sump pumps
Holyoke Canal/

Connecticut

West Springfield
MA0004707
9/26/88
***
Coal/oil
Condenser cooling/

wastewater treatment
Connecticut

UMass-Amherst Coal Pile
MA0032689
7/28/94
NA
NA
Storm water treatment of runoff from coal pile
Taylor Brook

Holyoke Gas & Electric
MA0001520
9/9/88
10.8 monthly avg.
Gas/oil/
Condenser cooling water
Holyoke Canal/

Connecticut

Table C3.  Connecticut River Watershed: Aquaculture and Fish Hatcheries

Permittee
NPDES #
Permitted Flow (MGD
Type of Treatment
Special Conditions
Receiving Water
Town

Aqua Partners Technologies, LLC
MA0110264
0.5 monthly average


Biological/

ozonation
BMP plan
Connecticut
Montague

Bioshelters
MA0110281
0.086 maximum daily
Biological/

ozonation
BMP plan
Mill River
Amherst

Sunderland National Salmon Station
MA0110191
0.72 monthly average
Settling


NA
Mill River tributary
Sunderland

Sunderland State Hatchery
MA0110035
1.0 monthly average
Stabilization/

settling ponds
BMP plan
Russellville Brook
Sunderland

Red Wing Meadow Farm
MA0027880
1.44 monthly average
Settling ponds
BMP plan
Saw Mill River
Montague

Bitzer Trout Hatchery
MA0110051
1.1 monthly average
Settling Ponds
BMP plan
Connecticut

tributary 
Montague
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APPENDIX D--1998-99 Connecticut river nutrient loading 
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The purpose of this technical memorandum is to document the analysis and results of water quality samples collected as part of the “1998-99 Connecticut River Nutrient Loading” project.  At the time of this writing, the project is ongoing and therefore has not provided a final citable document.

Project Coordinator:
Russell Isaac, Ph.D.




MA DEP/DWM – Worcester




627 Main St., 2nd Floor




Worcester, MA 01608

Project Objective:
Quantify nitrogen loading to and from the Connecticut River

As of November 3rd, 2000 the water sample data had been entered into the DWM database management system and reviewed by the DWM QAQC Officer (MA DEP 2000).  Finalization of data requires that the project coordinator, in consultation with the QAQC officer, reviews data for consistency and addresses any problems or aberrant trends noted by the QAQC officer.  On November 3rd, 2000 Russell Isaac and Thomas Dallaire met to discuss consistency of the data with project objectives as well as address problems and aberrant trends identified (MA DEP 2000).  It was agreed that the data were consistent with project objectives and that aberrant trends could be explained by known environmental factors; therefore, no additional censoring recommendations were offered.

SAMPLING STATIONS:

WESTFIELD RIVER

Station: CT02,  Mile Point: 2.2  

Description: off the downstream/east side of the Route 147 Bridge, Agawam/West Springfield. 
DEERFIELD RIVER

Station: CT04,  Mile Point: 1.1

Description: off the downstream/east side of the Route 5/10 Bridge, Deerfield/Greenfield. 

CONNECTICUT RIVER

Station: CT06,  Mile Point: 62.2

Description: off the upstream/northern side of the Route 10 Bridge, Northfield. 

CONNECTICUT RIVER

Station: CT01,  Mile Point: -1.9

Description: Off the upstream/north side of the Route 190 Bridge Enfield/Suffield.  

MILLERS RIVER

Station: CT05,  Mile Point: 1.7

Description: Off the upstream/east side of the Route 63 Bridge Erving/Montague.

CHICOPEE RIVER

Station: CT03,  Mile Point: 0.8

Description: Off the upstream/east side of the Route 116 Bridge Chicopee.
QA/QC REPORT 

INTRODUCTION

Quality Assurance/Quality Control (QA/QC) activities and review were conducted as part of the MA DEP DWM “1998-99 Connecticut River Nutrient Loading” project.  The QA/QC review was conducted to ensure that the collection and analysis of monitoring data followed approved standard operating procedures (SOPs) and that data collected met data quality objectives (DQO’s).  All discrete water sample data were reviewed independently by the Wall Experiment Station’s (WES) Quality Assurance Program, the Division of Watershed Management’s (DWM) Quality Assurance Officer, Assessment Coordinator, and the DWM database manager.  Data that fell outside established QA/QC acceptance criteria were investigated and may have been subject to censoring.

Field and Laboratory QA/QC Objectives

Data collected by DWM as part of the “1998-99 Connecticut River Nutrient Loading” project were subject to field and laboratory data quality objectives.  Laboratory quality objectives are presented in the1998 QA/QC Assessment Report (MA DEP 2000).

Discrete Water Sample Data


FIELD
A detailed QA/QC assessment of the four data quality objectives and additional DWM quality assurance observations for the “1998-99 Connecticut River Nutrient Loading” project data can be found in the 1998 QA/QC Assessment Report (MA DEP 2000).

The collection of discrete water samples followed DWM Standard Operating Procedures (MA DEP 1999). Four field collection quality control criteria were applied to the 1998-99 Connecticut River Nutrient Loading project discrete water sample data:

1.0
Sampling/Analysis Holding Time: Each analyte has a standard holding time that has been established to ensure sample/analysis integrity.  Refer to DWM Standard Operating Procedure Table 1.0 CN# 1.0 (MA DEP 1999) for a complete listing.  If the standard holding time was exceeded, this objective was violated and data are censored.

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

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

4.0
Field Replicate:  A discrete water sample was collected in a bucket with care taken to prevent settling of solids.  Two samples (split samples) were then taken from the bucket and submitted to WES laboratory “blind”.  In order for this data quality objective to be met, the results must be:

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

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

LABORATORY

Discrete water sample analysis followed EPA-approved laboratory QA/QC methodologies in accordance with WES Standard Operating Procedures (MA DEP 1995). The quality of data generated at WES was determined by analyzing the results of a variety of quality control procedures including but not limited to:

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

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

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

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

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

The WES Laboratory is solely responsible for the administration of its Quality Assurance Program and Standard Operating Procedures.  The frequency of the laboratory’s quality control procedure was at times inconsistent with their Quality Assurance Plan (MA DEP 1995).  In these circumstances additional quality assurance procedures were used.  Refer to WES’s Quality Assurance Plan (MA DEP 1995) for specific laboratory analytical QA/QC criteria.  WES laboratory releases discrete water sample data when their established QA/QC criteria are met.  Any data are released are outside of these criteria are labeled accordingly.
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QA/QC Data

Field blank and field replicate sampling results for the discrete water quality sampling.  MA DEP DWM QA/QC water quality data are managed and maintained in the Water Quality Data Access Database. 

Table D1.  1998-99 Connecticut River Nutrient Loading project QA/QC field blank data.  (All units expressed in mg/L unless otherwise specified.)


Time
Chloride
Suspended
Total
Ammonia
Nitrate
Total 

(24hr)
Solids
Kjeldahl 
Phosphorus

Nitrogen


Field Blank Sample

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

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

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

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

34-0041
BLANK
10/20/98
11:58
<1.0
<1.0
<0.10
<0.02
<0.02
<0.01

34-0049
BLANK
11/17/98
12:10
<1.0
<1.0
<0.10
<0.02
<0.02
<0.01

34-0057
BLANK
12/14/98
11:45
<2.0
<0.5
<0.10
<0.02
<0.02
<0.01

34-0065
BLANK
01/11/99
12:50
<2.0
<0.5
<0.10
<0.02
0.02
0.01

34-0073
BLANK
02/09/99
11:55
<1.0
<1.0
<0.10
<0.02
<0.02
<0.01

34-0081
BLANK
03/10/99
12:35
<2.0
<1.0
<0.10
<0.02
<0.02
<0.01

34-0089
BLANK
03/23/99
12:45
<1.0
<0.5
<0.10
<0.02
<0.02
<0.01

34-0097
BLANK
04/06/99
11:55
<1.0
<1.0
<0.10
<0.02
<0.02
<0.01

34-0105
BLANK
04/21/99
11:55
<1.0
<1.0
<0.10
<0.02
<0.02
<0.01

34-0113
BLANK
05/12/99
12:00
<1.0
<1.0
<0.10
<0.02
<0.02
<0.01

-- = no data 
Table D2.  1998-99 Connecticut River Nutrient Loading project instream physico-chemical QA/QC field replicate data.  (All units expressed in mg/L unless otherwise specified.)

Time
Chloride
Suspended
Total
Ammonia
Nitrate
Total 

(24hr)
Solids
Kjeldahl 
Phosphorus

Nitrogen


CONNECTICUT RIVER,  Station: CT06

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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


-- = no data
Analytical Methods 

Discrete Water Sample Analytes


EPA Method*
SM Methods**
 
Chloride (4500)






SM 4500CL-B

Ammonia-N




EPA 350.1


Nitrate/Nitrite-N




EPA 353.1


Kjeldahl-N




EPA 351.2


Phosphorus-P (MAN)





SM 4500P-E

Suspended Solids





SM 2540D
* =  “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 for the Examination of Water and Wastewater, 20th edition

RESULTS

Table D3. 1998-99 Connecticut River Nutrient Loading project, instream physico/chemical data.  All units in mg/L unless otherwise noted.

Time
Chloride
Suspended
Total
Ammonia
Nitrate
Total 

(24hr)
Solids
Kjeldahl 
Phosphorus

Nitrogen


WESTFIELD RIVER

Station: CT02,  Mile Point: 2.2

Description: off the downstream/east side of the Route 147 bridge, Agawam/West Springfield.  Center stream bucket drop.

34-0002
06/30/98
9:15
--  
--  
--  
0.07
0.30
0.05

34-0010
07/28/98
9:30
--  
<1.0
--  
0.03
0.68
0.04

34-0019
08/26/98
8:45
--  
3.8
--  
0.09
1.0  
0.11

34-0027
09/23/98
8:55
--  
1.4
--  
0.06
1.1  
0.13

34-0035
10/20/98
9:30
14  
1.0
0.24
0.06
0.51
0.07

34-0043
11/17/98
9:17
17  
1.3
0.32
0.17
0.61
0.07

34-0051
12/14/98
9:30
16  
0.8
0.30
0.17
0.62
0.07

34-0059
01/11/99
9:35
48  
1.1
0.38
0.18
0.48
0.04

34-0067
02/09/99
9:35
16  
1.6
0.29
0.15
0.46
0.04

34-0075
03/10/99
9:10
9.0
1.7
0.21
0.11
0.46
0.04

34-0083
03/23/99
9:40
8.0
21  
0.26
0.02
0.21
0.07

34-0091
04/06/99
9:30
10  
1.7
0.17
0.07
0.28
0.03

34-0099
04/21/99
9:25
11  
1.1
0.25
0.09
0.33
0.04

34-0107
05/12/99
9:35
10  
1.7
0.23
0.11
0.25
0.05


DEERFIELD RIVER

Station: CT04,  Mile Point: 1.1

Description: off the downstream/east side of the Route 5/10 bridge, Deerfield/Greenfield.  Center stream bucket drop.

34-0004
06/30/98
10:55
--  
--  
--  
<0.02
0.20
0.02

34-0012
07/28/98
12:45
--  
1.2
--  
0.07
0.30
0.04

34-0017
07/28/98
12:48
--  
26  
--  
0.08
0.29
0.11

34-0021
08/26/98
10:17
--  
--  
--  
<0.02
0.18
0.02

34-0029
09/23/98
11:00
--  
<1.0
--  
0.06
0.28
0.05

34-0037
10/20/98
11:15
7.0
<1.0
0.19
0.03
0.15
0.04

34-0045
11/17/98
11:25
9.0
3.1
0.24
0.08
0.23
0.05

34-0053
12/14/98
11:10
6.0
1.3
0.18
0.03
0.19
0.03

34-0061
01/11/99
11:40
13  
2.4
0.22
0.06
0.29
0.02

34-0069
02/09/99
11:10
8.0
3.2
0.17
<0.02
0.26
0.02

34-0077
03/10/99
11:50
9.0
2.8
0.12
<0.02
0.27
0.02

34-0085
03/23/99
12:00
6.0
36  
0.21
<0.02
0.22
0.06

34-0093
04/06/99
11:10
5.0
2.0
<0.10
<0.02
0.17
0.02

34-0101
04/21/99
11:05
7.0
<1.0
0.21
0.08
0.24
0.03

34-0109
05/12/99
11:15
7.0
1.1
0.21
0.08
0.16
0.03


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

Table D3.  Continued. 1998-99 Connecticut River Nutrient Loading project, instream physico/chemical data.  All units in mg/L unless otherwise noted.

Time
Chloride
Suspended
Total
Ammonia
Nitrate
Total 

(24hr)
Solids
Kjeldahl 
Phosphorus

Nitrogen


CONNECTICUT RIVER

Station: CT06,  Mile Point: 62.2

Description: off the upstream/northern side of the Route 10 bridge, Northfield.  Center stream bucket drop.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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


** = missing/censored data          -- = no data 
Table D3.  Continued. 1998-99 Connecticut River Nutrient Loading project, instream physico/chemical data.  All units in mg/L unless otherwise noted.

Time
Chloride
Suspended
Total
Ammonia
Nitrate
Total 

(24hr)
Solids
Kjeldahl 
Phosphorus

Nitrogen


CONNECTICUT RIVER

Station: CT01,  Mile Point: -1.9

Description: off the upstream/north side of the Route 190 bridge Enfield/Suffield, Connecticut.  Center stream long bucket drop.

(The point in Arcview is as close as MA state coverage allows, actual point is further downstream/south.)


34-0001
06/30/98
8:45
--  
--
--  
0.03
0.17
0.25

34-0009
07/28/98
8:45
--  
<1.0
--  
0.02
0.26
0.02

34-0018
08/26/98
8:15
--  
2.2
--  
0.04
0.33
0.04

34-0026
09/23/98
9:25
--  
<1.0
--  
0.10
0.41
0.10

34-0034
10/20/98
8:55
11  
1.4
0.20
0.03
0.30
0.06

34-0042
11/17/98
8:45
13  
1.1
0.24
0.04
0.34
0.06

34-0050
12/14/98
8:55
8.0
0.8
0.24
0.05
0.34
0.03

34-0058
01/11/99
9:00
30  
1.1
0.31
0.09
0.52
0.05

34-0066
02/09/99
9:00
16  
2.6
0.27
0.05
0.34
0.03

34-0074
03/10/99
8:45
12  
7.3
0.23
0.02
0.31
0.05

34-0082
03/23/99
9:00
10  
180
0.93
0.05
0.30
0.34

34-0090
04/06/99
9:00
6.0
50
0.20
0.02
0.30
0.08

34-0098
04/21/99
9:00
9.0
2.9
0.19
0.04
0.36
0.04

34-0106
05/12/99
9:10
9.0
2.1
0.19
0.08
0.33
0.03


MILLERS RIVER

Station: CT05,  Mile Point: 1.7

Description: off the upstream/east side of the Route 63 bridge, Erving/Montague.  Center stream bucket drop.

34-0005
06/30/98
11:30
--  
--
--  
<0.02
0.20
0.06

34-0013
07/28/98
13:30
--  
1.0
--  
<0.02
0.21
0.04

34-0022
08/26/98
11:35
--  
0.4
--  
<0.02
0.53
0.04

34-0030
09/23/98
11:21
--  
2.4
--  
0.04
0.83
0.07

34-0038
10/20/98
11:35
25  
**
0.35
<0.02
0.31
0.06

34-0046
11/17/98
11:45
31  
1.8
0.28
<0.02
0.59
0.06

34-0054
12/14/98
11:25
24  
1.7
0.32
0.03
0.55
0.06

34-0062
01/11/99
12:25
66  
1.8
0.56
0.15
0.42
0.05

34-0070
02/09/99
11:30
22  
2.0
0.27
0.02
0.18
0.03

34-0078
03/10/99
12:15
21  
2.3
0.27
<0.02
0.15
0.03

34-0086
03/23/99
12:20
13  
4.0
0.20
<0.02
0.10
0.03

34-0094
04/06/99
11:30
20  
1.1
0.17
<0.02
0.13
0.25

34-0102
04/21/99
11:30
24  
1.7
0.81
<0.02
0.18
0.03

34-0110
05/12/99
11:40
28  
3.3
0.34
<0.02
0.34
0.06


** = missing/censored data          -- = no data 
Table D3.  Continued. 1998-99 Connecticut River Nutrient Loading project, instream physico/chemical data.  All units in mg/L unless otherwise noted.

Time
Chloride
Suspended
Total
Ammonia
Nitrate
Total 

(24hr)
Solids
Kjeldahl 
Phosphorus

Nitrogen


CHICOPEE RIVER

Station: CT03,  Mile Point: 0.8

Description: off the upstream/east side of the Route 116 bridge, Chicopee. Center stream bucket drop.

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

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

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

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

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

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

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

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

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

34-0076
03/10/99
9:45
16  
1.6
0.20
<0.02
0.19
0.03

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

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

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

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


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

Connecticut River Basin 1998 Water Quality Assessment Report
                       110
34wqar.doc
DWM CN 45.0

