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627  Main St., 2nd floor, Worcester, MA 01608
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iv   
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30 High St., Shelburne Falls, MA 01370
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vi. Jerry Schoen, MassWWP
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vii. Arthur Screpetis, DEP

627 Main St., 2nd floor, Worcester, MA 01608


(508)767-2875   fax: (508)839-3469


viii. Marie-Françoise Walk, DRWA

63 Washington St.

Greenfield, MA 01301
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4.  Project/Task Organizationtc \l1 "Project/Task Organization
Key project personnel and their corresponding responsibilities:

Name
Project Title/Responsibility

Christine Duerring, Sandy Shields, Marie-Françoise Walk, Marie Jose Iken, Peter Kerr
Technical Advisory Committee

Robert May, Theodore Merrill, Marie-Françoise Walk, Christine Duerring, Jerry Schoen
DRWA Water Quality Monitoring Committee: Program oversight

Marie Jose Iken
Project Coordinator/Lab Director/: See Appendix B for description of responsibilities.

Marie-Françoise Walk
QC Officer: Writes QAPP and run QC program

Arthur Screpetis
DEP QA Officer: Reviews QAPP

5.  Problem Definition/Backgroundtc \l1 "Problem Definition/Background

The Deerfield River Watershed lies in north western Massachusetts and south-central Vermont. It has a total drainage area of 663 square miles. The main stem runs for 70 miles and drains an area of 650 square miles including most of Franklin County and parts of Berkshire and Hampshire Counties in Massachusetts and Windham and Bennington Counties in Vermont. The watershed area covers all or part of sixteen Vermont towns and twenty Massachusetts municipalities. In both states, the river basin is rural, with little commercial or industrial development, except within the town of Greenfield, located in the lower MA watershed. In 1990, the population was about 35,300 in the Massachusetts section of the watershed, with more than half of that coming from the town of Greenfield. Predominant land use in the basin breaks down to be forest (81%), agriculture (13%), urban development (4%), and surface water (2%).

The watershed's rugged topography boasts spectacular scenic settings and exciting recreational opportunities, used by several whitewater businesses as well as independent kayakers, canoers, tubers and swimmers. 

This topography has also attracted large electric utilities and their accompanying dams: There are ten hydroelectric developments on the mainstem, some built as far back as 1911.

One of the coldest and cleanest rivers in the region, the Deerfield River is home to native and stocked trout and is the site for Atlantic salmon restoration. Listed in the 1999 Trout Unlimited's Guide to America's 100 Best Trout Streams, the Deerfield River is now less attractive to fishermen due to frequent and unannounced dam releases by the electric utilities as a result of electric generation deregulation.

A.  Problem Statement
The Deerfield River Watershed Association (DRWA) has been in existence since 1988. Its purpose is to preserve, protect and enhance the natural resources of the Deerfield River Watershed. Its goals include:

1.  Improving and protecting water quality throughout the river basin;

2.  Protecting open space within the basin to safeguard habitat and rural features;

3.  Managing the river for multi-purpose uses;

4.  Developing and implementing a Comprehensive Management Plan;

5.  Ensuring that all development occurs in a manner that protects resources and does not exceed infrastructure of the towns.

In order to meet goal 1, we have monitored the water quality of the river mainstem and some major tributaries since 1990 to document the current quality of our river system. At this point we feel we have a good handle on the quality of  the river, as far as dissolved oxygen and acidity are concerned. Our results indicate that the river system is generally in good shape and meets its designated uses for aquatic life and aesthetics. 

Monitoring done by the EOEA Basin Team in 1995 (Division of Water Management, unpublished water quality assessment report) identified a threat to recreation by bacterial pollution. Because the State DEP/Division of Watershed Management monitors the water quality in our watershed once every five years only, in accordance with the Massachusetts Watershed Initiative five-year basin cycle of activities, we started monitoring fecal coliform bacteria at popular recreation sites to provide data in the intervening years and to ensure that those sites are safe to use by the general public. In 1999 we monitored bacteria above and below waste water treatment plants (WWTP) and at a few recreational sites. WWTPs did not seem to pollute the streams, but high counts of bacteria were found at at least one recreational site, exceeding the Massachusetts Surface Water Quality Standards Class B standards for primary contact recreation. The Massachusetts Year 2002 Integrated List of Waters pertaining to the Deerfield River can be found in Appendix F. According to this list, pathogens were found in 1997 in the Chickley River, the Green River, the North River, and the South River. We will limit our monitoring to sites known as popular swimming holes as our concern is with recreation health and safety.

B.  Intended Usage of Data
Data will be used to raise public awareness of the condition of the Deerfield River with respect to recreational use (specifically, possible bacterial contamination and consequent human health issues); of watershed ecology and human impacts on river health and use; and to spur public dialogue and action on identifying and addressing problems and causes. We are working with the Massachusetts Department of Environmental Protection (DEP) so that it has access to water quality data during non-monitoring years. DEP's use of our data is however entirely up to the agency according to its specifications, and is not a goal of the DRWA program.

Quality control-approved results will be promptly reported during the sampling season to the volunteers and to the public through our web site (www.deerfieldriver.org). Samples will be taken on Sunday, results read on Monday, and results posted on the web and emailed to volunteers on Wednesday of the same week. Colony counts will be compared to the Massachusetts Surface Water Quality Standards Class B standards for primary and secondary contact recreation. Several times during the sampling season, the monitoring program's general results accompanied by educational background information will be sent to the media. This is intended to give river users and the public at large a general sense of the levels of bacteria (i.e. fecal coliforms) in the river at locations and times of high use, as well as to raise awareness and support of our program. As we obtain more data, we begin to detect patterns in the watershed, such as high counts at certain sites consistently after large storms, and we plan to use our data to illustrate those patterns, as an indication to the public of times and locations that may not be good choices for swimming, fishing or boating. We will always include the caveat that biological conditions change very quickly in rivers and that our results are meant to be used as guidance rather than insurance of safe versus unsafe conditions.

Following the sampling season, a report will be distributed to local boards and the regional planning agency as well as to Commonwealth officials.
6.  Project/Task Descriptiontc \l1 "Project/Task Description
A.  General Overview of Project
The Deerfield River Watershed Association will coordinate the project. Volunteers will be trained by the project's QC Officer and Project Coordinator to collect pH/alkalinity, dissolved oxygen, and bacteria samples as well as to take field temperature measurements and make weather and river use observations at 10 to 12 sites on the Deerfield River and tributaries in Massachusetts and Vermont. Dissolved oxygen and pH/alkalinity samples will be collected at our traditional 12 sites in April only. The bacteria samples will be collected at 10 recreational sites twice a month in June, July, and August only. Air and water temperature will be measured for every collection. Sampling will take place at pre-determined dates, regardless of weather. In other words, no special effort will be made to sample during dry or wet weather. Over a period of years, we will have sampled in a good variety of weather conditions and may be able to detect what size storm results in high bacteria counts. However, on a yearly basis we may or may not sample under all possible weather conditions and our conclusions will reflect that. The only time weather will affect our sampling is when volunteers feel unsafe collecting samples and therefore skip the collection rather than endanger themselves. Safety will also dictate whether volunteers collect samples in case of high flow. Only two sites (Wilcox Hollow and the Potholes) are closely downstream of a dam (Gardner Falls and Number 3, respectively) and well within hearing of the siren announcing a dam release. Volunteers will be warned of this possibility and advised to avoid sampling while the siren blows.

Samples will be kept cool and transported to the DRWA Lab in Shelburne Falls for analysis of pH/alkalinity and dissolved oxygen in April, and for analysis of fecal coliform bacteria (and E. coli if funds allow) in June through August .  

B. Analytical Parameters
Samples for the analysis of pH, alkalinity, dissolved oxygen, and bacteria will be collected, water and air temperature will be field-measured, and accompanying visual observations of weather, river use, etc. will be recorded (see Field Data Sheet, Appendix D).  

Rationale: Bacterial contamination of the Deerfield River was documented by the Deerfield River Basin Team in its 1995 monitoring season and could pose significant problems to human health as the river is used heavily for recreation. The Massachusetts Surface Water Quality Standards use fecal coliform as the indicator to determine if primary and secondary contact recreational use is impaired by bacterial contamination. The Mass. Department of Public Health now requires that freshwater public beaches be tested for E. coli, which has been determined to be a better indicator of pathogens. Water temperature will be collected to assist investigators during the data interpretation process, as it is known to affect the survival and activity of  bacteria organisms. It is also a water quality standard for aquatic life, and necessary information to compute percent saturation of dissolved oxygen. Air temperature will be measured because it is easy to do and it provides potentially useful supplemental information pertaining to weather conditions, amount of recreational use, etc. Dissolved oxygen will be measured to evaluate the capacity of the river to support aquatic life. pH and alkalinity will be monitored to determine any effects of acid precipitation on the river and again to evaluate whether the river is adequate habitat for wildlife.

C. Sampling Sites
Twelve sites will be sampled in April, and ten sites in the summer. See Appendix A for the list of all the sites. In April we will monitor the sites which have been monitored by DRWA in Massachusetts since 1990 plus two sites in Vermont that were added to our program in 2000. Those samples will be analyzed for DO, pH and alkalinity. 

In June, July, and August, we will monitor 10 popular recreational sites. We have a total of 11 these Aswimming holes@ (recreational) sites in Massachusetts and Vermont, all unofficial but popular beaches not tested by local Departments of Public Health; since our laboratory set-up can only accommodate 10 river samples, we will rotate which sites are sampled each collection. The main decision factor in choosing which site will be skipped each collection will depend on which collectors are available. The obvious site to skip will be the one whose collector is unable to sample. However, we will make sure that each site is sampled at least five times during the season.

None of the recreational sites is located directly downstream of a wastewater treatment plant, so our bacteria samples will not be compromised by any residual chlorine.

Four of the 12 historical sites where we monitor water chemistry happen to also be popular recreational sites (Stillwater, North River above Veratec, Cold River, and Zoar Gap), so they will be sampled both in April and in the summer.

D.  Project Timetable
Activity
Projected Start Date
Anticipated Date of Completion

Recruit participants
March 1, 2003
April 1, 2003

Volunteer training workshop
April 12, 2003
April 12, 2003

Sampling for chemical testing occurs
April 26, 2003
May 18 potential makeup
April 26, 2003
May 18, 2003

Sampling for bacteria testing occurs
June 15 & 29, July 13 & 27, August 10 & 24 2003
August 23, 2003

Quality Control procedures conducted
April 12, 2003
August 23, 2003

Data entry
April 2003
September 2003

Distribute results to participants and media
April 2003


September 2003

Write and distribute report
October 2003
December 2003

7.  Measurement Quality Objectivestc \l1 "Measurement Quality Objectives
A.  Data Precision, Accuracy, Measurement Range
Matrix
Parameter
Measurement Range
Accuracy
Precision

River Water
Temperature
0-30C
1C
 10%

River Water
E. coli
0-30C
Blanks show no colonies, positives show colonies
lab duplicates are within 3 std deviations of the mean

River Water
Fecal Coliform Bacteria
0-200,000
Blanks show no colonies, positives show colonies
lab duplicates are within 3 std deviations of the mean

River Water
pH
0-14
0.3 pH unit
10%

River Water
Alkalinity
0-1000mg/l
3mg/l
10%

River Water
Dissolved Oxygen
0-15mg/l
0.5mg/l if <5mg/l, 10% if >5mg/l
10%

Air
Temperature
0-40C
1C
 10%

These objectives will be measured as follows:

Temperature: All thermometers will be calibrated against the Standard NIST thermometer kept at the Environmental Analysis Lab at UMass Amherst. Only thermometers that agree within 1C of the NIST thermometer will be used. The thermometers will be used to take readings of a water bath at freezing and at room temperatures. Thermometers that do not meet the objective will not be used. Collectors will be trained by the DRWA QC Officer and the Project Coordinator on how to use the thermometer and how to read it at a training session before the project begins. Volunteers will be given written instructions to bring along each collection (see Appendix C, Sampling Instructions). In the field, a  randomly chosen volunteer collector will be checked by the DRWA QC Officer or the Project Coordinator at least once each collection to assess that proper procedures are being followed, and the volunteer readings will be compared to the trainer's readings. If the volunteers readings do not agree within 1C of the trainer=s reading, the volunteer's readings will be discarded and they will be retrained at that time.

Bacteria: One blank field sample (sterile solution poured in a sterilized bottle in the field) and one blank lab sample will be run every collection by the lab. The plates should show no colonies. If they do, the equipment and methods will be examined by the Program Coordinator to determine the source of contamination, and the data will be discarded if necessary.

For a positive check, a sample will be collected every summer collection from the Green River at Meade Street, a site known for its historical high counts of bacteria. We have used that site successfully for the past two years as a positive sample. One hundred milliliters of that sample will be run and the plate should show colony growth. Usually we expect to have too numerous to count (TNTC) results, but on rare occasions (if the weather has been extremely dry for weeks) we have seen countable results on the plates. If there are no colonies on the plate, and also no colonies in our regular river samples, we will conclude that our procedure killed or was not favorable to the growth of bacteria and our results will be discarded. The equipment and methods will be examined by the Program Coordinator to determine the problem. 

One collector will take replicate field samples each collection. We will rotate which collector takes a field replicate to check on as many collectors as possible. We realize, however, that only six collectors out of ten can be checked with this procedure, and even those six will be checked only once per season. We will try to compensate somewhat by field checking the other four collectors visually. 

One sample will be run in duplicate each analysis day to provide lab duplicates. For precision, the mean from historical lab duplicates will be determined as well as the standard deviation for the lab. If lab duplicates in this project do not fall within 3 standard deviations of the mean, the data will be discarded, and equipment and methods will be examined to determine where improvements can be made. 

No resampling for bacteria (summer months) will be scheduled.

pH, alkalinity, and dissolved oxygen: One field replicate will be collected by a volunteer. A lab duplicate will be performed for each parameter. One blind sample from the EAL will be analyzed for each parameter. If the field replicates and lab duplicates do not meet the above data quality objectives for precision, or if the blind samples do not meet the requirements for accuracy, the data will be discarded and the equipment and methods will be examined by the Program Coordinator to determine the problem. Resampling in May may be undertaken if April data must be discarded. If we resample, all sites will be sampled in May, but we may limit analysis to the faulty parameter (i.e. either DO or pH/alkalinity).

B.  Data Representativeness

The data in this project is representative of the specific sites monitored. Results will not be extrapolated to other, unmonitored, portions of the Deerfield River.

C.  Data Comparability

We will use standard equipment and methods. In April we will monitor the same ten sites that we have monitored for chemistry for the past 12 years (plus two sites in Readsboro, VT, added in 2000). In the summer we will monitor ten sites that have been monitored for bacteria for four years (plus one site in Readsboro, VT, added in 2000). Our site locations will be well documented and can be found in Appendix A. 

D.  Data Completeness

We expect to have one reading (in April) for each of our 12 sites for pH, alkalinity, and dissolved oxygen. Water temperature is necessary to compute percent dissolved oxygen, so we expect to have one reading for each of our 12 sites in April. We expect to have five readings for each of our 11 sites for bacteria (5 out of a possible 6 collections in the summer). That is in case we decide to compute geometric means for the season. The Massachusetts Surface Water Quality Standards for primary contact recreation is 200 colonies of fecal coliform bacteria per 100ml, provided that at least five readings are available for the season; one compares the geometric mean of the season's readings to 200, hence our desire to obtain at least five valid data points per site for the season. 

Parameter
No. Valid Samples Anticipated

Water Temperature
72

Bacteria
60

pH/Alkalinity
12

Dissolved Oxygen
12

Note that while we anticipate the above-cited number of samples, any quality-controlled data we produce will be considered useful to our database, and missing some samples will not compromise our general goal of providing information to the public regarding water quality in the watershed.

8.  Training Requirements and Certificationtc \l1 "Training Requirements and Certification
A.  Training Logistical Arrangements

Type of Volunteer Training
Frequency of Training/Certification

Group Training Session for Field Sampling: lecture and demonstration
April 12, 2003 

B.  Description of Training and Trainer Qualifications

Volunteer monitors will be trained by the DRWA QC Officer and Project Coordinator in sample collection at the training meeting on April 12, 2003. This is not optional and collectors not attending this session will not be used this season. Returning volunteers will be required to come for a re-certification that day. Safety considerations in getting to their sites and in handling samples will be covered. Measurement of temperature and sample collection procedure for bacteria, pH/alkalinity, and dissolved oxygen will be demonstrated. Instruction sheets will be distributed to participants for future reference (see Appendix C).

Monitor performance will be evaluated through a field audit. As many of the volunteer collectors as possible will be accompanied by the DRWA QC Officer or the Project Coordinator once during the sampling season. The volunteer collector=s techniques will be observed and corrected if necessary.

Some volunteers (who may or may not be sample collectors as well) will be trained by the Lab Director to assist her in laboratory analyses. This training will take place on the first day of analyses, before analyses are begun, and will cover sample handling, glassware washing, sterility considerations, preparation of Petri dishes for inoculation and incubation, and record keeping.

The DRWA QC Officer is a water quality professional employed by the University of Massachusetts Water Resources Research Center. The Project Coordinator is a lab technician for the Greenfield Water Pollution Control Facility and was trained in sampling techniques by our QC Officer last year.
9.  Documentation and Recordstc \l1 "Documentation and Records
Field data sheets (See Appendix D) will be completed on-site at the time of sampling: Collectors will record the data and time of sample collection, the name and number of their site, weather and river use observations, air and water temperature, and their name. Data sheets will accompany the samples to the Drop-Off Site and then to the Lab, where they will be collected by the Project Coordinator.

Labels on bottles will include the site name and identification number. 

Chain of Custody Forms (See Appendix D) will be signed by collectors as they relinquish their samples to the Drop-Off Site. Sample ID Number, Date, Time, and Signature of Sample Relinquisher will be filled on the Chain of Custody Form.

The Lab Director will use lab data sheets (see Appendix D), on which she will record the date and time of sample analysis. For bacteria analysis, volume filtered, time of filtration, time of colony counting, and number of colonies counted will be recorded. For pH, alkalinity, and dissolved oxygen, raw data (pH units, digits to 4.5, digits to 4.2, dissolved oxygen digits) will be recorded. Also on the lab data sheet will be the name of the analyst and the internal QC procedures followed. These lab data sheets will be kept by the Lab Director who is also the Project Coordinator. 

The Project Coordinator will enter the raw data into a MS Excel spreadsheet fitted with formulas to compute results (for dissolved oxygen, alkalinity, and bacteria counts). When she is finished entering the data in electronic form, all data sheets will be given to the QC Officer for error-checking. The QC Officer will also check the electronic data entry. The computer files will reside on the QC Officer=s personal computer and will be backed up on a zip disk regularly. Finally all paper forms will be filed in a filing cabinet at the lab in Shelburne Falls.  

The Chain of Custody Form will follow the samples from the Drop-Off Site to the lab, where it will be signed by the Samples Relinquisher and Receiver. Chain of Custody Forms will be checked by the Project Coordinator and filed in the DRWA filing cabinet at the lab.
10.  Sampling Process Designtc \l1 "Sampling Process Design
A.  Rationale for Selection of Sampling Sites

The sites selected for pH, alkalinity and dissolved oxygen are Ahistorical monitoring locations@ selected in 1990. Some sites such as the Cold River were chosen to serve as a benchmark against which to compare other sites, because it is a pristine tributary that runs through undeveloped land. Other sites were chosen to document potential pollution effects: Several sites bracketed the outflow of waste water treatment plants (in Charlemont, Colrain, Shelburne/Buckland). Bacteria sampling sites were selected to represent locations that receive heavy human use from swimmers, boaters, anglers, and other contact recreational users. See Appendix A for list of sites and their rationale.

B.  Sample Design Logistics


Type of Sample/ Parameter
Number of Samples per collection
Sampling Frequency
Total Number of Samples (includes QC samples)
Sampling Period

Biological
Bacteria
12 (includes a field blank and a field replicate)
twice a month
72
June - August 2003

Physical
Air Temperature
10/12
once/twice  a month
72
April 2003/ June-August 2003


Water Temperature
10/12
once/twice a month
72
April 2003/ June-August 2003

Chemical
pH/Alkalinity
13 (includes a field replicate)
once a year
13
April 2003


Dissolved Oxygen
13 (includes a field replicate)
once a year
13
April 2003

In April, samples will be collected between 7 and 10 A.M., mainly because dissolved oxygen is lowest at dawn and increases during the day. We don't want to send volunteers out at dawn but encourage them to sample as close to 7 A.M. as possible. In the summer, samples will be collected between 10 A.M. and 1 P.M. This timing matches actual recreational use of the river better than the earlier April times, and also allows for enough time for analysis in the afternoon. It is also more convenient for colony counting the next day (in the afternoon when the Lab Director is available).

There will be 10 sampling crews of two volunteers, each visiting one site. Occasionally and at the request of the Program Coordinator, one crew may visit more than one site when another crew is unavailable.

The crew will first hang their thermometer in the shade to measure air temperature. While the thermometer is reaching equilibrium, the crew will take water samples, first for dissolved oxygen then for pH/alkalinity (in April), or for bacteria (summer). They will place samples in their cooler. They will then read the thermometer for air temperature and then hold the thermometer in the water for two minutes to obtain a water temperature reading. Finally, they will fill out the rest of the field data sheet (see Appendix C).
11.  Sampling Method Requirementstc \l1 "Sampling Method Requirements
Parameter
Sampling Equipment
Sampling Method*

Air Temperature
Hand-held Alcohol Thermometer
MassWWP Standard Operating Procedures Rivers-1 for Temperature, Revision 0

Water Temperature
Hand-held Alcohol Thermometer
MassWWP Standard Operating Procedures Rivers-1 for Temperature, Revision 0

Bacteria
Sterilized Plastic (HDPE) Sample Bottle (250ml)
(no thiosulfate)
MassWWP Standard Operating Procedures Rivers-3 for Bacteria, Revision 0

pH and Alkalinity
Plastic Sample (HDPE) Bottle (500ml)
MassWWP Standard Operating Procedures Rivers-4 for pH and Alkalinity, Revision 0

Dissolved Oxygen
Glass BOD Bottle (300ml)
MassWWP Standard Operating Procedures Rivers-2 for Dissolved Oxygen, Revision 0

* All MassWWP Protocols are DEP-approved and can be found at http://www.umass.edu/tei/mwwp/protocols.html

12.  Sample Handling and Custody Procedurestc \l1 "Sample Handling and Custody Procedures
Samples will be collected and labeled by the volunteer collector between 7A.M. and 10 A.M. on sampling day in April, and between 10 A.M. and 1 P.M. on sampling days in the summer. 

The samples will be kept inside a 1-gallon ziplock bag filled with ice, inside a cooler with a frozen freezer pack, and immediately brought by the collector with the data sheets to either the Drop-Off Site or to the DRWA lab. The Drop-Off Site is the house of the QC Officer at 63 Washington Street in Greenfield, MA. The DRWA lab is in the basement of Water Quality Committee member Ted Merrill=s house at 30 High Street in Shelburne Falls, MA. Samples must arrive at either location by 10:30 A.M. in April and 1:30 P.M. in the summer. The date and time of arrival to the Drop-Off Site or lab will be recorded and signed by the collector on the Chain of Custody Form and by the QC Officer or Ted Merrill (receivers). Samples will be kept in a cooler with ice until they are brought by the Project Coordinator to the lab by 11 A.M. (April) or  2 P.M. (summer) the same day. The Chain of Custody Form will be completed and signed by the Project Coordinator/Lab Director, who will then begin analysis. The Chain of Custody Form will be checked by the Lab Director and later by the QC Officer. Samples will be discarded after analysis.

13.  Analytical Methods Requirementstc \l1 "Analytical Methods Requirements
All analytical determinations will be performed at the DRWA lab in Shelburne Falls by the Lab Director Marie Jose Iken. One or two volunteers will be recruited to assist the Director. They will be trained by the Director and be closely supervised by her. In the past our volunteers have held BS and even Ph.D. degrees in microbiology and we hope to enlist their help again this year. We built the lab in 2000 in a ground-level basement at the house of Water Quality Committee member Ted Merrill, and have had great success at that location. 

Indicator
Method Number
Source
Reporting Units
Modifications or Options

pH
Standard Operating Procedures Rivers-4 for pH and Alkalinity, Revision 0
MassWWP
pH units
n/a

Alkalinity
Standard Operating Procedures Rivers-4 for pH and Alkalinity, Revision 0
MassWWP
mg/l
n/a

Dissolved Oxygen
Standard Operating Procedures Rivers-2 for Dissolved Oxygen, Revision 0
MassWWP
mg/l
n/a

Fecal Coliform Bacteria
9222(D) for Membrane Filter Technique
Standard Methods
Number of colonies per 100ml
n/a

E. coli
9222(D) for Membrane Filter Technique
Standard Methods
Number of colonies per 100ml
Hach's m-Coliblue24( medium;
Incubation at 35C

All bacteria samples will be analyzed for fecal coliforms. If  funding is sufficient, a randomly chosen sub-sample of three river samples will also be analyzed for E. coli each collection. When both analyses are performed, we will use our dry incubator for fecal coliform plates because it can hold temperatures to 44.5°C ( 0.2°C; for E. coli we will use our water bath which we documented can hold temperatures at 35°C within 0.5°C.

14.  Quality Control Requirementstc \l1 "Quality Control Requirements
Quality control procedures will be performed each collection, consisting of field replicates, field blanks, lab duplicates, lab blanks, positive samples, and lab blinds, as well as a check of collectors by either trainer.

A. Volunteers Check - Field Audit

Either the QC Officer, the Project Coordinator, or both will accompany a crew of volunteers (each) to their site each collection. The trainers will observe the volunteers= performance and check their temperature measurements and field data sheets for accuracy.

B.  Field QC Checks

A Field Replicate will be taken at one site each sampling day. The lab will analyze both samples. This will be done for pH/alkalinity, dissolved oxygen, and bacteria.

A Field Blank will be taken by one volunteer at one site per sampling day for bacteria.
We will rotate the field replicate and blank samples responsibility among the volunteers so a maximum of collectors can be checked.
C.  Laboratory QC Checks

A Lab Duplicate will be analyzed each sampling day: The lab will split a randomly chosen sample and analyze both subsamples. This will be done for pH, alkalinity, dissolved oxygen, and bacteria.

Blind QCs: Blind samples will be obtained from the UMass Environmental Analysis Lab (EAL) for the analysis of pH, alkalinity and dissolved oxygen. Those samples will be analyzed first and results called in to EAL to verify that they are acceptable. 

The lab will run a lab blank and a positive sample for bacteria each collection (see section 7).

D.  Data Analysis QC Checks

River data and QC data will be reviewed by the QC Officer as soon as they come in from the lab after each collection. QC data will be compared to the quality objectives (e.g. blanks should have zero colonies, bacteria sample duplicates should be within 3 standard deviations of the mean, positives should show bacterial growth, etc). River data will be reviewed as well to ensure that no field or lab contamination has occurred (data will be compared to those of other sites and of previous collections). 

Bacteria, dissolved oxygen, and alkalinity computations will be checked and validated. If discrepancies are found, the Lab Director will be called to resolve the discrepancy and corrections will be made by the QC Officer.

Field data sheets will be also reviewed the day of collection by the Project Coordinator, and later by the QC Officer to ensure that samples were taken at the right times and that all the required information has been filled out. The Project Coordinator or collectors will be called if omissions or errors are detected. If needed, corrections will be made (signed and dated) on the field sheet by the QC Officer.
15.  Instrument/Equipment Testing, Inspection, and Maintenance Requirementstc \l1 "Instrument/Equipment Testing, Inspection, and Maintenance Requirements
Equipment Type
Inspection Frequency
Type of Inspection

Autoclave (at the Greenfield Water Pollution Control Facility)
Monthly

Weekly
Visually

Spore check is run with a batch to insure the autoclave is reaching proper temperature and pressure



Filtration Apparatus
Prior to each sampling
Visual

Water Bath/Incubator
Prior to each sampling
Check temperature with max/min electronic thermometer (traceable to NIST)

pH Meter
Prior to April Sampling and day of analysis
Calibration and running a QC sample from EAL. Check that electrode is clean and free of buffer solution.

Thermometers
1.Twice a year by QC Officer (before and after sampling season) 2. Prior to each sampling by collectors
1. Calibration 

2. Visually check for separations in column

16.  Instrument Calibration and Frequency

tc \l1 "Instrument Calibration and Frequency
Equipment Type
Calibration Frequency
Standard or Calibration Instrument Used

pH Meter
Every analysis day
4.01 and 7.0 pH buffers

Thermometers
Twice a year: Before and after sampling season
NIST Thermometer at EAL,

putting thermometers in ice water and tepid water

17.  Inspection/Acceptance Requirements for Suppliestc \l1 "Inspection/Acceptance Requirements for Supplies
Sample bottles will be provided by DRWA. They will be cleaned by the Lab Director or a lab volunteer between collections and stored in a closed cabinet. Bacteria sampling bottles will be brought to the Greenfield Water Pollution Control Facility by the Lab Director who will autoclave them there.

· For pH and alkalinity, sample bottles must be clean, large enough to hold 200ml of sample and unopened until sample collection. 

· For dissolved oxygen, glass BOD bottles must be clean, large enough to hold 300ml of sample and be free of cracks.

· For bacteria, sample bottles must be sterile, large enough to hold at least 250 ml of sample and be unopened until sample collection. They will not contain thiosulfate.

· Thermometers must be clean, free of column separation, and previously calibrated.

The Project Coordinator will inspect sample bottles before distributing them to collectors. She will reject bottles that are cracked or misshapen. 

Volunteer collectors will inspect their thermometers for column separation before setting out to go sampling. In case of a problem, they will contact the Project Coordinator for a replacement thermometer. The program does not own enough replacement thermometers to give one to each crew. Therefore, if a thermometer breaks at the sampling site, no temperature reading will be made that day.

Chemicals (D.O. fixing pillows, sulfuric acid and sodium thiosulfate cartridges, bacteria growing media) will be checked for expiration date before the program begins in April to ensure that they will be fresh throughout the sampling season.

18.  Data Acquisition Requirementstc \l1 "Data Acquisition Requirements
Geographical information was used to locate sampling sites. USGS topographic maps at 1:25,000 scale for the Deerfield River region were used. Rainfall records will be obtained from the Greenfield Water Pollution Control Facility for local 24-hour amounts. This rainfall data will be used for a rough correlation between precipitation amounts for the 48 hours preceding sampling and bacteria counts. Because rainfall can be quite variable from location to location in the summer, this rainfall data will be used as an indication only and need not be of strict accuracy.

19.  Data Managementtc \l1 "Data Management
Field data sheets will be inspected for completeness or problems by the Project Coordinator or the QC Officer before the collectors leave. Field data sheets and Chain of Custody Forms will be also inspected by the QC Officer as soon as they are received and the collectors will be contacted if any problem is suspected. If either person discovers samples that did not arrive cool to the lab (as documented on the Chain of Custody Form), those data will be discarded. 

Lab data sheets will be checked by the Lab Director before she enters data in an MS Excel spreadsheet. All data sheets will be forwarded to the QC Officer who will check them and will also proof the electronic data entry.

Descriptive statistics (means, medians, quartiles) and graphing will be performed on the data to uncover any outliers or errors. Any questionable data point will be flagged and rechecked. The Project Coordinator and QC Officer will work together to determine that the data meet the project requirements. Any data not meeting the DQOs will be noted. A review of the procedures will be made to determine where problems arose. Steps will be then taken to correct the problem. 

A table presenting the latest quality-controlled results will be posted on the DRWA web site after each collection, and will be accompanied by a brief interpretation of these results, comparing the results to state water quality standards, with some indication of the rainfall prior to sampling.

A final report will be written after conclusion of the sampling season, summarizing the survey=s results. This report will be distributed to volunteers, local, regional, and state officials as well as other concerned parties. It will detail the program's goals, methods, results, data interpretation, and recommendations.

The data will be stored in the QC Officer=s personal computer and backed up on separate zip disk. Paper forms will be stored in a DRWA file cabinet at the DRWA lab.
20.  Assessment and Response Actionstc \l1 "Assessment and Response Actions
As described above, review of field data sheets, lab data sheets, river data and QC data will occur immediately after each collection. 

When an error is discovered, it will be corrected if possible. If no correction is possible, or if quality control objectives are not met, the data will be discarded. No re-sampling will occur, except for the April collection if resources allow.

Assessment of this water quality monitoring program will be the responsibility of the Program Coordinator, assisted by the QC Officer. They will train new volunteers and certify returning ones by observing them perform measurements and take samples. 

Field audits will consist of accompanying volunteer collectors to the field during the project. Any volunteer not performing to our specifications will be retrained on the spot. Specifications include going to the correct sampling site, reading the thermometer accurately, and following proper procedures for sampling, as well as adequate sample storage (i.e., the volunteer has a frozen koolit as well as an ice-filled bag in the cooler). Any identified problems or shortcomings will be rectified promptly. If it is determined that identified problems may invalidate data, then the specific data will be discarded. The Program Coordinator and QC Officer will document problems identified and corrective actions taken during the field audits and will include these findings in the annual report.

If necessary, the spring collection may be repeated in May. Summer collections will not be repeated beyond the six collection dates. 
 21.  Reportstc \l1 "Reports
Data that has passed preliminary QC analysis will be posted on the DRWA Web site and shared with the local media. A caveat will accompany this data, explaining that it is preliminary and that a final data set and report will be available at the end of the season.

A final report will be written by the Project Coordinator and QC Officer and filed with DRWA documents as well as sent to any funders, local Boards, DEP, and other interested parties. The final report will include the table and graphs that were developed for the web site and media, and it will describe the program's goals, methods, quality control results, data interpretation, and recommendations.

22.  Data Review, Validation, and Verificationtc \l1 "Data Review, Validation, and Verification
Data will be reviewed for consistency and errors initially by the QC Officer, and then by the Technical Advisory Committee. This review includes a confirmation of the preliminary quality control results (field sheets and QC results on the lab sheets). It also includes a check of the season's overall results, looking in particular for outliers or extreme data always associated with a particular crew. The reviewers will determine what steps should be taken to rectify any problems encountered. For example, if errors are discovered that escaped detection at the preliminary QC analysis step, and these errors in some way alter the data that had been distributed, a correction will be posted on the web site and the corrected data with an explanation will be sent to the media.
23.  Validation and Verification Methodstc \l1 "Validation and Verification Methods
The following validation procedures will be established throughout the project: Equipment will be calibrated at the start of the season and checked each collection; field blanks, field replicates, and blind samples will be submitted to the laboratory, which will also analyze lab duplicates, blanks, and positives; volunteers will be evaluated during the project; chain of custody will be maintained; field sheets and data entry will be checked by the QC Officer; descriptive statistics and graphs will be produced; review by the technical advisory committee will occur at the end of the sampling season.

24.  Reconciliation with DQOstc \l1 "Reconciliation with DQOs
Whenever feasible, calculations and determinations for precision, completeness and accuracy will be made. Any corrective action will be implemented, noted and initialized by the QC Officer. If data quality indicators do not meet the project=s specifications, then data may be discarded. Investigation of problems will take place and corrections will be documented. If equipment failure is found to be the cause, calibration and maintenance techniques will be reassessed. Any limitations on the data will be noted.
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Appendix A: Sitestc \l1 "Appendix A: Site List and Map
Deerfield River Monitoring Project Comprehensive Site List
Sites for Baseline Water Chemistry
Site Number
Site Name





Town

COR-010*
Cold River





Charlemont, MA

SOR

South River





Conway, MA 

NOR-010
North River, above Wastewater Treatment Plant
Colrain, MA

NOR-015
North River, below Wastewater Treatment Plant
Colrain, MA

DER-025*
Deerfield River, Zoar Gap



Charlemont, MA

DER-021
Deerfield River, below Charlemont WWTP

Charlemont, MA


DER-020
Deerfield River, Old Willow



Charlemont, MA


DER-016*
Deerfield River, Gardner Falls (below WWTP)
Buckland, MA

DER-015*
Deerfield River, Stillwater



Deerfield, MA

DER-010*
Deerfield River, Rtes 5&10 bridge


Greenfield, MA

DER-100
Main Branch Deerfield River



Readsboro, VT

WBD-050
West Branch of Deerfield River


Readsboro, VT

Sites for Bacteria Testing (Recreational Swimming Holes)
Site Number
Site Name





Town


COR-010
Cold River





Charlemont, MA

NOR-002
Sunburn Beach




Colrain, MA

NOR-010 
Above Veratec 




Colrain, MA

GRR-0
30
Green River Pumping Station



Greenfield, MA

DER-025*
Deerfield River, Zoar Gap



Charlemont, MA

DER-018*
Potholes





Shelburne Falls, MA

DER-019*
Wilcox Hollow




Shelburne, MA

DER-015*
Stillwater





Deerfield, MA

DER-014*
South River Confluence



Conway, MA

DER-012*
Deerfield Academy




Deerfield, MA

WBD-010
West Branch Deerfield River Swim Hole

Readsboro, VT

*These sites are located within the Category 5 of the Massachusetts Year 2002 Integrated List of Waters.

Appendix A: Sites

Map of Watershed with site locations
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Appendix A: Sites

SITE LOCATION SHEET

Site Name: Cold River
Site Number: COR-010
Town: Charlemont
Nearest major highway: Rte 2
Road names and/or numbers connecting major highway to the site access road:

Coming from Shelburne on Rte 2, follow road through Charlemont Center, toward Mohawk State Forest.  

There is a pullout on the right hand side, before the State Forest.
Specific directions from access road (named above) to exact location of sampling site:
Park in pullout.

Walk over guard rail, there is a trail that veers to the right, down to the river.  

Follow trail. You=ll see old pipes standing.  

Take sample at bottom of trail.

SITE LOCATION SHEET

Site Name: Deerfield River -5&10 Bridge
Site Number: DER-010
Town: Deerfield
Nearest major highway: Rtes 5&10
Road names and/or numbers connecting major highway to the site access road:

From Deerfield, follow Rtes 5&10 north to Greenfield.

Just before bridge over Deerfield River, park on River Rd. on right.

Specific directions from access road (named above) to exact location of sampling site:
Cross River Rd., go over guard rail, walk down to river on worn path.

Walk under bridge, keep walking about 100 yards.

Take sample by large flat rocks.

Appendix A: Sites
SITE LOCATION SHEET

Site Name: Deerfield Academy
Site Number: DER-012
Town: Deerfield
Nearest major highway: Rtes 5 &10
Road names and/or numbers connecting major highway to the site access road:

From Greenfield, travel south on Rtes 5& 10.

Take right into Historic Deerfield.

Bear left into center of Historic Deerfield.

Pass Deerfield Inn, take a right onto Albany Rd.

Go to the end of Albany Rd.

Park by cemetery.

Specific directions from access road (named above) to exact location of sampling site:
Walk across playing fields (downhill and bear right).

Once you get to the edge of the woods, you will see a path and an opening to the river.

Take sample at river bank.

SITE LOCATION SHEET

Site Name: South River Confluence
Site Number: DER-014
Town: Conway
Nearest major highway: Rte 116
Road names and/or numbers connecting major highway to the site access road:

From Rte 116 in Conway, take Shelburne Falls Rd.

Take a right onto Bardswell Ferry Rd.

Take a right on Reeds Bridge Rd onto Bardswell Ferry Road and travel 0.8 miles to a right (dirt road).

Follow all the way to end.

Specific directions from access road (named above) to exact location of sampling site:
Look for steps going down to the river. 

Take sample in the mix of the Deerfield and South Rivers

Appendix A: Sites
SITE LOCATION SHEET

Site Name: Deerfield River - Stillwater
Site Number: DER-015
Town: Deerfield
Nearest major highway: Rte 116
Road names and/or numbers connecting major highway to the site access road:

From Conway, travel south on Rte 116.

Near AMill River@ turn left onto Lee Rd.
Then turn left onto West Road.
Stop and park at intersection with Upper Rd (just before bridge above Deerfield River)
Specific directions from access road (named above) to exact location of sampling site:
Follow path from parking area to river, where you will take sample.

SITE LOCATION SHEET

Site Name: Deerfield River, Below Shelburne WWTP: Gardner Falls
Site Number: DER-016
Town: Buckland
Nearest major highway: Rte 2
Road names and/or numbers connecting major highway to the site access road:

From Rte 2 in Shelburne, take left at Sweetheart Restaurant (S.  Maple St).

Cross iron bridge and take left onto Conway Rd.
Take road on left to Gardner Falls hydroelectric station
Specific directions from access road (named above) to exact location of sampling site:
Take sample above dam.

Appendix A: Sites
SITE LOCATION SHEET

Site Name: Potholes
Site Number: DER-018
Town: Shelburne Falls
Nearest major highway: Rte 2
Road names and/or numbers connecting major highway to the site access road:

Traveling west from Greenfield on Rte 2, take a left at the Sweetheart Restaurant onto South Maple St.

Take a left onto Deerfield Rd (toward potholes)

Park at Mole Hollow Candles

Specific directions from access road (named above) to exact location of sampling site:
Walk down stairs.

Walk down through rocks where there is flow

SITE LOCATION SHEET

Site Name: Wilcox Hollow
Site Number: DER-019
Town: Shelburne
Nearest major highway: Rte 2
Road names and/or numbers connecting major highway to the site access road:

Traveling east on Rte 2 from Shelburne Falls, look for Wilcox Hollow sign on right past the State Police barracks. It is directly across the street from a road (blue Kingdom Hall mailbox).

Specific directions from access road (named above) to exact location of sampling site:
Drive all the way to end of dirt road. Park.

Walk to river=s edge along Aboat access@.
Appendix A: Sites
SITE LOCATION SHEET

Site Name: Deerfield River, Old Willow
Site Number: DER-020
Town: Charlemont
Nearest major highway: Rte 2
Road names and/or numbers connecting major highway to the site access road:

Travel west on Rte 2 from Shelburne.

Pass Stillwater Restaurant. There is a large pullout on the left. Go to the next pullout 100 yards farther, directly across the road from a red house. Park.
Specific directions from access road (named above) to exact location of sampling site:
Walk to river.

Take sample from rocks at upstream end or area.

SITE LOCATION SHEET

Site Name: Deerfield River, Below Charlemont WWTP
Site Number: DER-021
Town: Charlemont
Nearest major highway: Rte 2
Road names and/or numbers connecting major highway to the site access road:

In Charlemont center, take the driveway to the waste water treatment plant. 

Park at end of road.

Specific directions from access road (named above) to exact location of sampling site:
Walk around left of garage., through a field to woods on other side of field.

About 30 feet into the woods, turn right toward river bank.

Sample at large boulder.

Note: Call landowner ahead of time for permission to walk on his land.

Appendix A: Sites
SITE LOCATION SHEET

Site Name: Sunburn Beach
Site Number: NOR-002
Town: Colrain
Nearest major highway: Rte 2
Road names and/or numbers connecting major highway to the site access road:

From west of Shelburne Falls:  Turn north off route 2 at the Big Indian Shop onto North River Road and go 1.0 miles to the iron bridge over the North River. 

From Shelburne Falls:  Follow signs to route 112 north (Main Street becomes 112 at the edge of town) and go 1.2 miles from the start of route 112 north to the left turn over the iron bridge.  

Specific directions from access road (named above) to exact location of sampling site:
Park at the bridge and follow the path down to the Deerfield River and turn left.  Sample the North River before it empties into the Deerfield.  The North River flows under the iron bridge.

SITE LOCATION SHEET

Site Name: Green River - Meade Street (positive bacteria sample site)
Site Number: GRR-010
Town: Greenfield
Nearest major highway: Rtes 5&10
Road names and/or numbers connecting major highway to the site access road:

In Greenfield, from Rtes 5& 10 by Meadows golf course, travel north to second traffic light.

Turn left onto Mills St.

Take first left onto Meade St.

Specific directions from access road (named above) to exact location of sampling site:
Park next to big willow tree across from Berkshire Gas

There is a path on left of tree

Take sample at river bank.

Appendix A: Sites
SITE LOCATION SHEET

Site Name: North River, Above BBA (ex-Veratec)
Site Number: NOR-010
Town: Colrain
Nearest major highway: Rte 112
Road names and/or numbers connecting major highway to the site access road:

From Rte 2 in Shelburne, take Rte. 112 N to Colrain (about 3-4 miles)

Pass BBA Nonwoven factory on left.

Take a left on to Adamsville Road.

Cross the steel bridge.

Specific directions from access road (named above) to exact location of sampling site:
Park past bridge.

Downstream of bridge there is a trail.  Walk down path to river.  (beware of POISON IVY!)

Take sample at beach with large rocks.  Big rock in middle of river.

SITE LOCATION SHEET

Site Name: North River, Below BBA (ex Veratec)
Site Number: NOR-015
Town: Colrain
Nearest major highway: Rte 112
Road names and/or numbers connecting major highway to the site access road:

From Rte 2 in Shelburne, take Rte. 112 N to Colrain (about 3-4 miles)

Just before BBA Nonwoven factory and steel bridge, turn right down dirt road (private driveway for 3 families).

At end of driveway (Crossman residence), park.

Specific directions from access road (named above) to exact location of sampling site:
Take private path to river for sampling

Appendix A: Sites
SITE LOCATION SHEET

Site Name: South River
Site Number: SOR
Town: Conway
Nearest major highway: Rte 116
Road names and/or numbers connecting major highway to the site access road:

From Rte 116 in Conway, take Shelburne Falls Rd.

Take a right onto Bardswell Ferry Rd.

Take a right on Reeds Bridge Rd.

Specific directions from access road (named above) to exact location of sampling site:
Take sample at bridge on Reeds Bridge Rd.  (take sample upstream of bridge)

SITE LOCATION SHEET
Site Name: West Branch Deerfield River
Site Number: WER-050
Town: Readsboro
Nearest major highway: Rte 100
Road names and/or numbers connecting major highway to the site access road:

From center of Readsboro, travel north on Rte 100. Pass Fuel Oil on right and sawmill on left.  The sample site is just upstream of the footbridge crossing the river on the left of the road.

Specific directions from access road (named above) to exact location of sampling site:
Walk down to footbridge. Sample site is just upstream, on east bank.

Appendix A: Sites
SITE LOCATION SHEET
Site Name: Main Branch Deerfield River
Site Number: DER-100
Town: Readsboro
Nearest major highway: Rte 100
Road names and/or numbers connecting major highway to the site access road:

From center of Readsboro, travel south on Rte 100. Park where road crosses river.

Specific directions from access road (named above) to exact location of sampling site:
Walk downstream on the west bank. Sample site is half-way between Rte 100 and confluence with West Branch. 

SITE LOCATION SHEET
Site Name: West Branch Swimming Hole
Site Number: JGW-001
Town: Readsboro
Nearest major highway: Rte 100
Road names and/or numbers connecting major highway to the site access road:

From center of Readsboro, travel north on Rte 100 and around a slight curve to the right until you reach an intersection (Brooklyn St.). The Readsboro General Store is on the far side of that intersection. At this intersection, turn left and immediately park in the empty lot on your left.

Specific directions from access road (named above) to exact location of sampling site:
Just beyond where you parked is a vehicle bridge that crosses the West Branch. Walk across this bridge and on the far side walk down a steep bank following a stone-lined route that carries storm water off the road. At the foot of the steep part, follow a footpath though the woods that will take you to the bank of the West Branch at a point where the store sits on the opposite bank above a retaining wall. The sampling site is in the river at the point where swimmers have constructed a crude wall of stones to make a pool for swimming. You can stand on some of the larger stones making this wall and reaching upstream into the swimming pool.

Appendix B: Job Descriptions

Deerfield River Monitoring Program

JOB DESCRIPTION

LABORATORY DIRECTOR
Laboratory Analyst is responsible for:

- Maintaining lab and equipment in clean and proper working order

- Maintaining a safe working environment in the lab

- Training and supervising DRWA volunteers in the lab 

- Signing Chain-of Custody Forms as they are brought in the lab

- Analyzing samples for pH, Alkalinity and Dissolved oxygen using Standard Methods 4500B, 2320B, and 4500.0. Analysis date will be April 26, 2003

- Analyzing samples for fecal coliform bacteria using Standard Methods 9222 (D) within 6 hours of sample collection.  Analysis dates will be  June 14 &  28, July 12 & 26, and August 9 & 23, 2003.

-On the same days as for fecal coliform determinations, analyze a sub-sample (3 to 5) of river samples for E. coli using the same method 9222(D) but using mcoli-blue growth medium and incubating samples in the dry incubator at 35C

- 24 hours after the beginning of incubation, remove plates from incubators and read number colonies on each. Write results on lab sheet.

- For all determinations, run quality control samples as prescribed by project

- Completing lab data sheets for each analysis day

- Sending Chain-of-Custody Forms and lab data sheets to Project Coordinator as soon as possible after completion of each analysis day

- Contacting QC Officer as soon as possible if must discontinue their participation in the project before the end of sampling season
Appendix B: Job Descriptions

Deerfield River Monitoring Program

JOB DESCRIPTION

Project Coordinator
Week before sampling: 


email all the volunteers to make sure they are available and all set for the next collection 


if they don't reply in a couple of days, call them on the phone 


if some samplers are not able to help, get a substitute (remember that we should skip one out of 11 sites every time, so it's OK if only one site is not covered). 


make sure the dirty labware has been sterilized by Greenfield WWTP and someone is bringing it back to our lab (it can be brought by the person bringing the Greenfield samples to Shelburne on Sunday, or we can ask Bob Walker to get everything on his way to SF as he is coming from Montague) 


clean sample bottles must be left in Greenfield for the 4 volunteers who drop off there (Sabos/Erin, Scaces, Healey, and May), plus a bottle for the positive sample. 


make sure someone will take the positive sample at the Green River at Mead Street. 


make sure someone will take a field blank (done with 2 bottles of buffer solution) 


make sure someone will take a field duplicate (rotate the field blank and field duplicate among volunteers) 


print or copy 1 lab sheet and enough field sheets for all volunteers
Day of sampling: 


Go out with a sampling volunteer for field audit


Arrive at lab before 2pm to set up 


Check field sheets to make sure they are complete and error-free. (Call volunteers if you have questions) 


Check Chain-of-Custody Forms to make sure all samples are accounted for and that the holding times were respected


Lab bench must be cleaned with disinfectant (in silver spray bottle) 


Samples should be kept cool until you are ready to start analyses 


Set up on lab bench: vacuum pump and 1 or 2 flasks with tubing, alcohol burner and matches, forceps, lab sheet (fill in the field duplicate and lab duplicate site numbers); incubator(s) should be on (that's something Ted does 24 hours ahead), disposable pipettes, buffered solution for each river sample, 3 Petri dishes with back labeled with site number and dilution volume for each blank and positive sample, 1 Petri dish with back labeled with sample name and 100ml dilution volume; medium is in fridge under lab bench, take out as needed 


Set on low bench (or table) behind lab bench: Sample bottles, in the same order that they appear on the lab sheet) 


In large blue tub, have ready: enough filtering apparati for each sample: 10 samples + 2 blanks + 1 positive = 13, enough 25ml graduated cylinders (should be 13 again), 2 100 ml graduated cylinders (one for lab blank, one for field blank, can use on of those again for positive) 


As Bob filters each sample, you can apply the medium on the Petri dishes (drain the extra liquid) and write the filtering time on lab sheet 

· Finished Petri dishes should not sit outside the incubator longer than 1/2 hour. Put them in batches in the incubator. When doing e coli, put Petri dishes in whirl-bags and incubate in water bath set to 35C.

When all done with samples: 


Empty and rinse the filtration apparati and grad cylinders (tap water is OK) 


Empty and rinse sample bottles 


Wrap the filtration apparati and cylinders in heavy duty aluminum foil 


Put all the dirty labware and sample bottles back in blue tub 

· Bring the tub to the Greenfield WWTP

Monday: 


Read the plates within 24 hours +/- 2 hours 


Write results on lab sheet 


Enter and calculate results in Excel spreadsheet 


Check quality control (blanks are zero, positive has colonies, duplicates are reasonably close). If all's well, send the results to the volunteers and me. At some point I should check the data entry. 


Gather the field sheets, Chain-of-Custody Forms, and lab sheets and file in cabinet 

· When there are enough plates, sterilize them in pressure cooker (15mn at 15psi)- You can take that home if you'd like- and dispose of sterilized plates in trash.

Between Samplings:


Make sure that clean bottles, field sheets and Chain-of-Custody Forms are available at the two drop-off points (can coordinate with MF and Ted)

Appendix C: Field Sampling Instructions (adapted from MassWWP DEP-approved SOPs)tc \l1 "Appendix C: Field Sampling Instructions
Deerfield River Monitoring Program
Field Sampling Instructions  - April
You should have:

 Directions to sample site

 Data Sheet

 Cooler and Frozen Koolit

 Thermometer

 BOD Sample bottle (300ml)

 3 Powder pillows

 Scissors



 Eyedropper

 Plastic sample bottle


 First aid kit and Pair of latex gloves

Temperature:
Air: hang thermometer in shade.  Wait 2 minutes or more, then read temperature to nearest degree and record on data sheet

Water: place thermometer in a shady area of the river (attach to rock or hold on to string).  Read temperature after 2 minutes or more and record on data sheet.

Be sure to record thermometer number on data sheet.

Dissolved Oxygen:
1. Use a 300 ml BOD sample bottle. 

2. Carefully wade into the stream, avoid stirring up bottom sediments and walking upstream.  Stand so that you are facing upstream. Note: if stream if not wadeable, do not sample.

3. Remove the stopper of the BOD bottle.  Submerge the bottle and fill partway.  Stopper and shake to rinse.  Empty bottle downstream and repeat process twice.

4.  To take sample, point BOD bottle downstream and slowly lower it into the water until the lip is just submerged.  Allow the water to fill the bottle very gradually, avoiding any turbulence or air bubbles (this will add oxygen to the sample and skew your results).  Submerge completely and allow to overflow  to ensure that air bubbles are not trapped in the sample or gently tap the bottle to allow bubbles to escape.

5.  Holding the bottle vertically, remove it from the river, leaving water around the cap at the flared mouth of the bottle.  Take your eyedropper and fill it with water from the stream.  Go to the stream bank for step 6.

6. "Fix" the sample immediately as described below:

a- Add the contents of pillow #1 and pillow #2 to the 300 ml sample, using scissors to open packages.  HINT:  You may need to "roll" the pillow gently between your fingers to ensure delivery of all the powdered reagent into the sample bottle.  Residual reagent powder around bottle neck can be washed into the bottle by swirling bottle gently.

b- Immediately insert the stopper so air is not trapped in the bottle.  Holding the stopper in place, invert the bottle 50 times to dissolve the powder.  An orange-brown flocculent precipitate will form if oxygen is present.

c- Allow sample to sit undisturbed and wait until the flocculent in the solution has settled to the bottom half of the bottle.                                   

 ~ over ~
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Appendix C: Field Sampling Instructions 

Field Sampling Instructions  - April and September ~continued 

- Remove the stopper and the contents of pillow #3.  Immediately insert the stopper so air is not trapped and invert 50 times to mix.  The floc will dissolve and leave a yellow color if oxygen is present.  HINT: If you have trouble avoiding introducing an air bubble in the sample at this step, add river water with your eyedropper.  

7.  Place sample in cooler.  Be sure it has the proper site code label.

pH and alkalinity sample
1. Use the 500 ml plastic sample bottle. 

2. Carefully wade into the stream, avoid stirring up bottom sediments and walking upstream.  Stand so that you are facing upstream. Note: if stream if not wadeable, do not sample.

3. Remove the cap of the sample bottle.  Submerge the bottle and fill partway.  Cap loosely and shake to rinse.  Empty bottle downstream and repeat process twice.

4. To fill sample, plunge bottle mouth first into the water to mid-arm depth, turn upside right, let it fill and cap under water.

5. Be sure sample has the proper site code label and put it in cooler..

Fill in all the information on the data sheet: your name, data and time, weather and activity observations.

~ Keep all rubbish (empty pillow containers, etc) in your cooler ~

~ Use latex gloves if you suspect the water to be contaminated ~
Appendix C: Field Sampling Instructions (adapted from MassWWP DEP-approved SOPs)tc \l1 "Appendix C: Field Sampling Instructions
Deerfield River Monitoring Program
Instructions for Field Sampling  - Bacteria samples

You should have:

  Cooler and Frozen Koolit

 1-gallon ziplock bag half-filled with ice

  Thermometer

  Sample Bottle

  Data Sheet

  Directions to Sample Site

  Pair of Latex Gloves

  First Aid Kit

 If sampling more than once today, rinse water and towel

Temperature: 
1. Hang thermometer in the shade. Wait 2 minutes or more, then read temperature to nearest degree and write on data sheet.

2. Place thermometer in a shady area of the river (attach to rock or hold on to the string).  Read temperature after 2 minutes or more and write on data sheet. Record thermometer number.

Weather and Use:
Observe the weather, the current use of the river at this time, and the physical characteristics of the water, and fill out the data sheet

Fecal Coliform Sample:
1. Use only sterile bottles obtained from DRWA. Be sure sample bottle is labeled with proper with sample code. Record site code on data sheet.

2. Wash hands before starting sample run - if you sample in an area that may have high fecal levels rinse hands before handling the next sample bottle.  Be careful not to touch your hands to yourself before you have cleaned them in order to avoid coming into contact with pathogens.  If you are sampling from waters known to be contaminated with sewage, wear latex gloves to protect yourself.

3. Take sample from area of recreational use. Wade in the water. Note: if stream if not wadeable, do not sample. Always sample upstream of your body, and point the bottle opening upstream. Keep the bottle closed until just ready to sample.  Do not rinse the bottle.  Remove cap and hold it to the side.  Hold the bottle near its base in the hand and plunge it, neck downward, below the surface.  Turn bottle until neck points slightly upward and mouth is directed toward the current.  If there is no current, create a current artificially by pushing bottle forward horizontally in a direction away from the hand.  Be sure not to collect any sediment you may have suspended by walking on the streambed.  Also avoid collecting any water from the surface layer of the water as this is uncharacteristic of the water flowing through.   Replace cap leaving 1" of air space in bottle.  It is important to leave the air space so that the sample will constantly mix while transported. 4.  Place sample bottle in the ziplock bag in cooler.
Appendix D: Formstc \l1 "Appendix D: Field Data Sheet
Deerfield River Monitoring Program
FIELD DATA SHEET
SITE NAME:_______________________________           SITE NUMBER: __________  

DATE:________________
TIME:___________________

VOLUNTEERS:_______________________________________________________________

WEATHER OBSERVATIONS (check appropriate boxes):

Weather now:  Clear   Partly Cloudy   Overcast   Cloudy   Drizzle  Raining   Other:

Air Temperature: ______C

Weather past two days: __________________________________________________________

If it has rained in past two days, estimate amount of precipitation:_____inches

Was the rain light, moderate, or heavy?

WATER OBSERVATIONS (check appropriate boxes):

Water color:clear   cloudy   muddy   green   brown    tea colored    iridescent other:_______________________________________________________________________

Water odor: none     rotten egg   gasoline     sewage  detergent   fishy other:_______________________________________________________________________

Water Temperature: ______C
Thermometer Number: _________

Any floating debris? (describe):_____________________________________________________

RIVER USE OBSERVATIONS (check appropriate boxes):

swimming    wading   boating    fishing    picnic   hanging out   other:____________

Any wildlife?  Describe:__________________________________________________________

SAMPLES TAKEN (check appropriate boxes):

bacteria    pH/alkalinity   dissolved oxygen

Comments:____________________________________________________________________

Appendix D: Forms

Deerfield River Monitoring Program CHAIN OF CUSTODY FORM
Fill in the Date and Time, and Sign in the Released/Received Columns.  Mark if sample was cool or warm.

SAM  SAMPLE ID

(B
RELE  RELEASED BY COLLECTOR:
RECE RECEIVED BY QC OFFICER:
RELE RELEASED BY QC OFFICER.:
RECEIVED BY LAB ANALYST:











































Appendix D: Forms. Lab Data Sheet
LAB ANALYSTS:____________________________________________________________

DATE:____________________

Sample ID
Begin Time
pH
Digits 

to 4.5
Digits 

to 4.2
Alkalinity (mg/l)
DO

Digits
D.O.

(mg/l)

April QC








COR-010








DER-010








DER-015








DER-016








DER-020








DER-021








DER-025








DER-100








NOR-010








NOR-015








SOR








WBD-050








Field Rep








Lab Dup








April QC








Appendix D: Forms. DRWA Summer Lab Sheet

LAB NAME:
DATE:

LAB ANALYSTS:

Site
Time

Filtered
Volume

Filtered
Time

Counted
Colony

Count
Fecal col

(#/100ml)
Comments

Lab Blank







COR-010







COR-010







COR-010







DER-012







DER-012







DER-012







DER-014 







DER-014







DER-014 







DER-015







DER-015







DER-015







DER-018







DER-018 







DER-018







DER-019







DER-019







DER-019







DER-025







DER-025







DER-025







GRR-030







GRR-030







GRR-030







NOR-002







NOR-002







NOR-002







NOR-010 







NOR-010 







NOR-010 







WBD-010







WBD-010







WBD-010







FD:







FD:







FD:







LD:







LD:







LD:







Positive







Field Blank
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Appendix F: List of Mass. Category 5 Waters

Appendix F: List of Mass. Category 5 Waters

Appendix F: List of Mass. Category 5 Waters

