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3.0
 QAPP DISTRIBUTION AND APPROVAL

3.1 QAPP Distribution

The following people will receive a draft review copy of this Quality Assurance Project Plan (QAPP): Richard Chase, Arthur Johnson and Richard McVoy. A hard copy will be placed in the DWM library for general reference and a copy will be placed on the W drive:  CN 096.0 - QAPP_Fish Toxics Program.doc. 

3.2 QAPP Approval

The review and approval process within DWM is generally the same for all projects, but can vary depending on the distribution list and type of project.   The Fish Toxics Monitoring (FTM) QAPP shall be reviewed by those persons identified above. Any comments will be addressed as needed in the finalization of the QAPP. The final draft QAPP shall be submitted to those identified on the cover/signature page for timely, formal approval.  Once approved, the QAPP process is completed, except for any proposed changes before/during (not after; no “as-built QAPPs”) monitoring. In these situations, the approval process is repeated for concurrence with proposed changes. If/when any changes are made to this QAPP, hard copies will be provided to all of the above individuals, as well as to the library copy.  Changes will be retained on the network drive as well; the name of the file will be changed to reflect the document’s revised status.
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4.0
PROJECT ORGANIZATION AND RESPONSIBILITIES

4.1 Project Organization:


[image: image5.wmf]Michael Bebirian, Nina Duston, Jim Sullivan & Oscar Pancorbo

WES Laboratory

Richard Chase

QAQC Analyst

Tom Dallaire

Database Manager

Rick McVoy

305b Assessment

Fish Survey Field Crew

TBD

Survey Leader

Robert Maietta

Fish Toxics Monitoring Coordinator

Survey Leader

Art Johnson

Environmental Monitoring Coordinator

Dennis (Rick) Dunn

Deputy Director

Watershed Planning

DWM


4.2
Responsible Persons, Qualifications, and Special Training:

See Table 4A.   All fish sampling crews will have at least one staff member who is a trained fisheries biologist with a certification in Principles and Techniques of Electrofishing from the Fisheries Academy of the U.S. Fish and Wildlife Service when applicable. All full-time and seasonal sampling personnel are given copies of the required standard operating procedures and are trained how to perform the necessary sampling operation. 

TABLE 4A
Personnel Responsibilities, Qualifications and Training   

A detailed summary of all personnel involved in the project, their responsibilities, qualifications and training.

	TABLE 4A
Personnel Responsibilities, Qualifications and Training   



	Project Personnel, Titles/ Affiliations
	Responsibility and Qualifications
	Special Training
	Training Date/ Instructor
	Location of Training Records*

	Rick Dunn, Program Supervisor Watershed Planning, Division of Watershed Management
	The Deputy Director is in charge of overall management of activities in the Watershed Planning Program at the DWM.


	---
	---
	---

	Arthur Johnson,  Environmental Monitoring Manager
	Is responsible for the overall coordination and planning of all Environmental Monitoring of surface waters in Massachusetts by DEP. Responsible for assigning staff and oversight of program.   Approves final number of sampling stations for fish toxics.


	---
	---
	---

	Richard Chase, DWM Quality Control Analyst
	Is responsible for reviewing QAPPs and overall quality assurance and quality control for environmental monitoring and data handling at DWM.  The QA/QC analyst is responsible for writing the QA/QC summary for the project, including data validation.


	---
	---
	---

	Oscar Pancorbo, Deputy Director, Wall Experiment Station (WES) Lab
	Is responsible for accepting samples and performing analyses according to established EPA Methods and modified Laboratory Standard Operating Procedures (SOP).   Approves final number of samples to be analyzed at WES.


	---
	---
	---

	Rick McVoy, Assessment Manager 


	Is responsible for oversight of the federal Section 305(b) data collection and assessment and for oversight and training of macrophyte field crews performing lake surveys.  Data collected will be used in the 305(b) reports and Watershed Water Quality Assessment Reports.  
	---
	---
	---


	TABLE 4A
Personnel Responsibilities, Qualifications and Training (cont.)   


	

	Project Personnel, Titles/ Affiliations
	Responsibility and Qualifications
	
	Special Training
	Training Date/ Instructor
	Location of Training Records*

	Tom Dallaire, DWM Database Manager
	Is responsible for post-collection data management (excepting maps and non-numeric data).  The Data Manager will compile all QA/QC’d fish toxics data for the project and handles database information requests re: fish toxics. 


	
	---
	---
	---

	Robert J. Maietta, Fish Toxics Monitoring Coordinator/Survey Leader
	The Fish Toxics Monitoring Coordinator is responsible for establishing the overall goals for the project, writing the QAPP, and oversight of all aspects of the project, including scheduling, recon, sampling, and data reporting.Survey leader responsible for equipment preparation, sampling, equipment maintainence,sample preparation, associated paperwork, and supervising all those participating in survey. 


	
	First Aid

CPR

Principles and Techniques of Electrofishing
	American Red Cross

American Red Cross

USFWS 

Fisheries Academy


	DWM - Worcester

	TBD, Survey Leader
	Survey leader responsible for equipment preparation, sampling, equipment maintainence, sample preparation, associated paperwork, and supervising all those participating in survey. 


	
	First Aid

CPR

Principles and Techniques of Electrofishing
	American Red Cross

American Red Cross

USFWS-Fisheries Academy
	DWM - Worcester

	Fish Field Crews
	The fish  field crew will follow the collection techniques stated in the “Fish Toxics Monitoring SOP”.


	
	CPR

First Aid


	American Red Cross

American Red Cross


	DWM - Worcester


*If training records and/or certificates are on file elsewhere, then document their location in this column.  If training records and/or certificates do not exist or are not available, then this should be noted.
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5.0
PROJECT DEFINITION AND BACKGROUND INFORMATION 

5.1 Project Definition, Goals & Objectives and Intended Use of the Data

Fish Toxics Monitoring focuses on two specific areas. The Watershed Assessment process and a Public Request component which addresses the publics desire to know the status of the edibility of fish from “their”local waterbody (i.e. the pond or river they fish). 

The Watershed Assessment process in Massachusetts is carried out on a 5-year cycle. Surface waters in each watershed are sampled once every 5 years during Year 2 of the cycle.    The fish toxics data is used for assessment reporting under the CWA 305b Program, addressing specific needs of the EOEA Watershed TEAMS, and other case by case specific needs.

Due in part to an increasing public demand for fish toxics data, a formal protocol for the public to request fish toxics monitoring surveys of the Commonwealth’s waterbodies was initiated in 1993/94. While public requests for fish testing had been fulfilled prior to this time, increased requests beyond the scope of the resources available made formal prioritization necessary. The protocol is the result of a collaborative effort between the Massachusetts Department of Environmental Protection (MassDEP), the Massachusetts Department of Public Health (MDPH), and the Massachusetts Department of Fish and Game (MDFG). It consists of a Memorandum of Understanding (MOU), a form for requesting fish testing, and the criteria used for ranking testing requests.  

The process is as follows: completed request forms are sent to the MassDEP Division of Watershed Management (DWM) in Worcester. Representatives of the aforementioned agencies make up the Interagency Committee on Freshwater Fish Toxics Monitoring and Assessment (Interagency Committee). The Interagency Committee meets each year in February to prioritize all requests received between February 1st of the previous year and February 1st of the current year. Variables used to prioritize requests include fishing pressure (determined by MDFGs Division of Fisheries and Wildlife (DFW) and the requester) and the presence of known or potential point and non-point sources of pollution (determined by MassDEP, DFW, and the requester). The number of requests fulfilled during any given year is determined by the amount of field and laboratory resources available in that year. All requesters are notified regarding the status of their request. If a request is denied, re-application in following years is allowed. Request forms are available through each of the agencies involved in the MOU, at the following locations:

Massachusetts Department of Environmental Protection 

Division of Watershed Management

627 Main Street, 2nd Floor

Worcester, MA 01608

(508) 792-7470

Division of Environmental Analysis

Senator William X. Wall Experiment Station

37 Shattuck Street 

Lawrence, MA 01843

(978) 682-5237

Office of Research and Standards

One Winter Street

Boston, MA 02108

(617) 292-5510

Massachusetts Department of Public Health

Bureau of Environmental Health Assessment

250 Washington Street, 7th Floor

Boston, MA 02108-4619

(617) 624-5757

Massachusetts Department of Fisheries Wildlife and Environmental Law Enforcement

Division of Fisheries and Wildlife (MDFW)

Field Headquarters

One Rabbit Hill Road

Westborough, MA 01581

(508) 792-7270

All completed request forms are sent to the MDEP's Division of Watershed Management (DWM) in Worcester. While public requests for fish testing had been fulfilled prior to 1993/94, increased requests beyond the scope of the resources available made prioritization necessary. Each year in February, representatives of the aforementioned agencies meet to prioritize all requests received between February 1st of the previous year and February 1st of the current year. Each request is categorized, taking into account variables such as fishing pressure (determined by the MDFW and the requester) and the presence of known or potential point and non-point sources of pollution (determined by MDEP, MDFW, and the requester). The field and laboratory resources available determine the number of requests fulfilled during any given year. All requesters are notified regarding the status of their request and re-application in following years is allowed.

The objective of Public Request and Year 2 watershed fish surveys is to “screen” edible fillets of fishes for a variety of contaminants (i.e. metals, polychlorinated biphenyls (Arochlors and congeners), and organochlorine pesticides). “Screening” is conducted in an effort to at least get a relative idea of fish contaminant concentrations from as many of the Commonwealths’ waterbodies as possible. ‘Screening” can also be very valuable in discovering “hot spots” or previously unknown sources of contaminants which bioaccumulate. All data is sent to the MDPH and DEPs ORS for assessment and advisory issuance if appropriate. Data (and/or subsequent advisory issuance or non-issuance) is used in assessing the fish consumption use status of a given waterbody or stream segment under Section 305(b) of the Clean Water Act. 

5.2 Station Vicinity Map

Specific station vicinity maps are presented in watershed-specific Sampling & Analysis Plans.

5.3 Historical Data

The DEP DWM has been conducting fish toxics monitoring since 1983. Originally, monitoring was conducted either in the vicinity of known or suspected waste sites or in conjunction with much larger watershed surveys. The goal was to attempt to assess the potential for bioaccumulative effects of past or present wastewater treatment plant or other discharges. As the years passed it became increasingly clear that the major problems in Massachusetts (as in the other New England States) were related to either the widespread atmospheric deposition of mercury or, to the historic use and disposal of PCBs. There have been a few isolated cases where contaminants other than these have been detected at elevated concentrations in fish samples.

The program has evolved into one that primarily screens previously untested waterbodies for selected metals, PCBs, and organochlorine pesticides. In addition, a number of special studies have been and are being conducted by DEPs Office of Research and Standards (ORS), Division of Environmental Analysis, and DWM.        

5.4 Data Gaps

Data gaps are inherent in the program as a result of the lack of availability of the resources required to document bioaccumulation among various species and age (size) classes at all of the Commonwealths waterbodies. 

Fish toxics monitoring to date suggests that, except in cases of direct discharges or disposal of bioaccumulative contaminants, the predominant problem in Massachusetts involves predatory fishes bioaccumulating mercury resulting in elevated levels in edible tissue (and possibly whole bodies). 
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6.0
PROJECT DESCRIPTION AND SCHEDULE

6.1 Project Description

In order to provide data to fulfill the goals listed in Section 5.0, all waterbodies will be sampled once.   

Location are visited once between April and October. If the required number of samples are not successfully collected, the location will be re-visited the next day or later in the year depending on scheduling, weather, or other factors. For each location, fish samples will be collected and returned to the laboratory at DWM in Worcester. At DWM samples will be prepared and frozen. Prepared frozen samples will be delivered to the Senator William Wall Experiment Station (WES) in Lawrence, MA, as described below. The complete lists of analyses are shown in Table 8B.

On each sampling event, the person serving as the survey leader will have the following qualifications:  Certificate of having completed the course Principles and Techniques of Electrofishing, familiarity with fish toxics monitoring procedures and this Fish Toxics Monitoring QAPP, previous participation in Fish Toxics Monitoring Surveys, and a current CPR training certificate form the American Red Cross. The survey team leader will be accompanied by 1 to 3 additional crew members, who must be physically able to access the stations, carry equipment and samples, and perform the sampling. One other crew member must also hold a current CPR certification from the Red Cross. 

6.2 Project Schedule

See Table 6A.

6.3 Laboratory Services

See Table 6B.

6.4 Project Cooperation and Coordination

A number of groups are participating in the project in a variety of ways. The Wall Experiment station is responsible for analyzing all samples in a timely manner using well documented laboratory methods. In addition to DWM, the DEP Office of Research and Standards (ORS) is also responsible for reviewing all data, coordinating with the Massachusetts Department of Public Health (MDPH) and making recommendations with regard to the issuance of fish consumption advisories. The MDPH is responsible for reviewing all data and issuing advisories or other recommendations in a timely manner. All groups will participate in the Interagency Committee on Fish Toxics which is currently chaired by the ORS.

TABLE 6A
Project Schedule Timeline

List all project activities, anticipated start and completion dates.  Identify all products and/or deliverables as outcomes of project activities and the anticipated dates of delivery.

	Table 6A
     Project Schedule Timeline 


	

	Activity
	Anticipated Date(s) of Initiation
	Anticipated Date of Completion
	Deliverable
	Deliverable Due Date

	SAP approval (under this program QAPP)
	February 1st 
	April 1st 
	Signed QAPP
	April 1st 

	Project meetings
	As needed
	As needed
	Meeting summary memos
	As needed

	Sampling events
	April 15th 
	October 1st 
	Field data; lab samples
	October 1st 

	Sample Analysis
	May 1st 
	February 1st  (following year)
	Lab reports
	varies

	QA/QC Assessment Report
	January, 1st 
	February 10th 
	Report
	February 15th 

	Final Project Report
	January 1st (following year)
	March 15th (following year)
	Final Report
	March 15th (following year) 


TABLE 6B
Analytical Services

The following laboratories/organizations will provide analytical services for the project, including field screening, field analytical and fixed laboratory work.  As applicable, a backup laboratory/organization is identified that will be used if primary laboratory/organization cannot be used.

	Table 6B Analytical Services 
	

	Medium/Matrix
	Analytical Parameter
	Concentration 

Level (Low / High)
	Analytical Method/

SOP reference
	Approx. Data Package Turnaround Time (not holding times)
	Laboratory/Organization (Name and Address: Contact Person and Telephone No.)
	Backup Laboratory/Organization (Name and Address: Contact Person and Telephone No.)

	Fish
	Identification, weight, length, age
	N/A
	Names of Fishes (AFS), total length  (TL) cm., weight g., age years
	Same day or next day
	DWM Fish Lab

627 Main St.  Worc., Ma.

(508) 767-2859

Contacts:  Robert Maietta
	N/A

	Fish fillets
	As, Se (optional)
	Any
	EPA 200.9  WES Lab SOP 
	60 days

.
	Division of Environmental Analysis

Senator William X. Wall Experiment Station

37 Shattuck Street , Lawrence, MA 01843

(978) 682-5237

Contact: Nina Duston/Jim Sullivan
	N/A

	Fish fillets
	Cd,  Pb (optional)
	Any
	EPA 200.7 WES Lab SOP 
	60 days
	Division of Environmental Analysis

Senator William X. Wall Experiment Station

37 Shattuck Street , Lawrence, MA 01843

(978) 682-5237

Contact: Nina Duston/Jim Sullivan
	N/A

	Fish fillets
	Hg
	Any
	EPA 245.6  WES Lab SOP 
	40  days


	Division of Environmental Analysis

Senator William X. Wall Experiment Station

37 Shattuck Street , Lawrence, MA 01843

(978) 682-5237

Contact: Nina Duston/Jim Sullivan
	N/A

	Fish  fillets
	PCB Arochlors and Congeners;
Organochlorine Pesticides 
	Any
	AOAC 983.21 WES Lab SOP 
	180 days
	Division of Environmental Analysis

Senator William X. Wall Experiment Station

37 Shattuck Street , Lawrence, MA 01843

(978) 682-5237

Contact: Michael Bebirian
	N/A
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7.0 
PROJECT DATA QUALITY OBJECTIVES (DQOs) AND PERFORMANCE CRITERIA

7.1
Data Quality Objectives (Narrative)

Fish Toxics Monitoring will result in data meeting the data quality objectives (DQO) outlined in Table 7A.    Not meeting these planned DQOs may subject project data to qualification or censoring during post-monitoring quality control review (see Elements 14-18 for discussion of data QA/QC).    

For specific definitions of DQO terms, refer to QAPP Glossary.    For specific data quality objectives, refer to Table 7A.     A brief summary of the DQOs for this project is as follows.

7.1.1 
Accuracy: Accuracy is determined by how close a reported result is to the true or expected value.  For this project, laboratory accuracy criterion will be determined by following the policy and procedures provided in the WES laboratory’s Quality Assurance Plan, generally using estimates of percent recoveries for known internal standards, matrix spikes and performance evaluation samples, and evaluation of blank contamination. 

7.1.2
Precision: Precision is a measure of the degree of agreement among repeated measurements and is estimated through sampling and analysis of replicate samples.   For this project, laboratory precision will be determined by analysis of lab duplicates.   A limited number of field splits and/or duplicates are taken to assess overall precision (as relative percent difference, RPD). 

7.1.3
Representativeness: Representativeness refers to the extent to which measurements actually represent the true environmental condition. For this project, the sampling stations have been researched carefully to ensure the sites are indicative of the survey’s goals and that the sampling techniques used are applicable to these needs. The fish sampled are assumed to be representative of those caught typically by anglers. 

7.1.4 Completeness: Completeness refers to the amount of valid data collected using a measurement system.  It is expressed as a percentage of the number of valid measurements that should have been collected.  Previous sampling for fish toxics has resulted in greater than 90% completeness.   Based on this history, there is some certainty that this objective can be met. 

7.1.5
Comparability: Comparability refers to the extent to which the data from this study is comparable to other studies conducted in the past or from other areas. For this project, the use of standardized sampling and analytical methods, units of reporting, and site selection procedures are used to ensure comparability of data.  Review of existing data and methods used to collect historical data will be reviewed and taken into account in the sampling design. Efforts to enhance data comparability will be made where appropriate.

7.1.6
Detection Limits: In general, the smallest amount of analyte that can be detected above signal noise and within certain confidence levels. Typically,  Method Detection Limits (MDL) are calculated in the laboratory by analyzing a minimum of seven low-level standard solutions using a specific method .   For this project, refer to WES laboratory’s Quality Assurance Plan and Fish Toxics SOP for detailed information about MDL laboratory policy/procedures.

7.1.7
Holding Times:    Most analytes have standard holding times that have been established to ensure accuracy of analysis.  For this project, each project analyte holding time has been reviewed with respect to project logistics to ensure that they can be met.

7.1.8
Sensitivity: The ability of the method or instrument to discriminate between measurement responses.    For this project, refer to the WES laboratory’s QAP.

7.2
Data Quality Objectives (Tabular)

See Table 7A.

7.3
Planned/Potential Statistical Analysis of Data:

Statistical quality assurance measures on the Fish Toxics data set are limited to precision estimates of field and lab duplicate samples and lab accuracy determinations. 

Mean tissue concentrations for each waterbody are calculated for mercury and any other contaminant of concern which is detected in more than one composite from a waterbody.  Due to the small number of samples collected for each event, the statistical confidence in the data as representing true field conditions is low.   

TABLE 7A
Data Quality Objectives: Project Parameters, Reference Limit and Measurement Performance Criteria 

The project analytes to be sampled for Fish Toxics Monitoring are listed here along with the DQOs, which are the reasonable goals for data quality.    Accuracy and precision goals are based on potential error introduced via both field and lab activity.    The analytical method limits are published in the analytical methods and provided by the lab, as are the achievable laboratory limits.  Actual quantitative limits may vary from year to year, based on current lab protocols and determinations.  MDLs and MRLs shown are from 2009.  Analytes shown in italics are optional.
Table 7A     Data Quality Objectives:  Project Parameters, Reference Limit and Measurement Performance Criteria
	Analyte/Compound
	Units
	Project Quantitation Limit (PQL)
	Achievable Laboratory Method Detection Limit (MDL)
	Laboratory Minimum Reporting Limit (MRL)
	Method
	Accuracy (+/-)
	Precision (RPD)

	Length
	cm.
	N/A
	N/A
	N/A
	WES SOP
	0.1
	0.1

	Weight
	g. wet
	N/A
	N/A
	N/A
	WES SOP
	20
	20

	Age 
	Years
	N/A
	N/A
	N/A
	WES SOP
	+/- 1 
	+/-1

	Lipid Concentration
	%
	N/A
	N/A
	N/A
	Modified AOAC 983.21
	 ---
	 ---

	Mercury (Hg)
	ug/g wet
	0.51
	0.002
	0.006
	EPA 7473
	25%
	30%

	Selenium (Se)
	ug/g wet
	Unknown
	0.20
	0.60
	EPA 200.8
	25%
	30%

	Lead (Pb)
	ug/g wet
	Unknown
	0.10
	0.30
	EPA 200.8
	25%
	30%

	Cadmium (Cd)
	ug/g wet
	Unknown
	0.20
	0.60
	EPA 200.8
	25%
	30%

	Arsenic (As)
	ug/g wet
	Unknown
	0.08
	0.08
	EPA 200.8
	25%
	30%

	PCB Aroclor 1232
	µg/g wet
	1.0 (total)1
	0.019
	0.057
	Modified AOAC 983.21
	25%
	30%

	PCB Aroclor 1242
	µg/g wet
	1.0 (total)1
	0.019
	0.057
	Modified AOAC 983.21
	25%
	30%

	PCB Aroclor 1248
	µg/g wet
	1.0 (total)1
	0.038
	0.11
	Modified AOAC 983.21
	25%
	30%

	PCB Aroclor 1254
	µg/g wet
	1.0 (total)1
	0.013
	0.039
	Modified AOAC 983.21
	25%
	30%

	PCB Aroclor 1260
	µg/g wet
	1.0 (total)1
	0.022
	0.066
	Modified AOAC 983.21
	25%
	30%

	Chlordane
	µg/g wet
	0.061
	0.025
	0.075
	Modified AOAC 983.21
	25%
	30%

	Toxaphene
	µg/g wet
	Unknown
	0.045
	0.14
	Modified AOAC 983.21
	25%
	30%

	a-BHC
	µg/g wet
	Unknown
	0.0022
	0.0066
	Modified AOAC 983.21
	25%
	30%

	b-BHC
	µg/g wet
	Unknown
	0.0038
	0.011
	Modified AOAC 983.21
	25%
	30%

	Lindane
	µg/g wet
	Unknown
	0.0030
	0.0090
	Modified AOAC 983.21
	25%
	30%

	d-BHC
	µg/g wet
	Unknown
	0.010
	0.030
	Modified AOAC 983.21
	25%
	30%

	Hexachlorocyclopentadiene
	µg/g wet
	Unknown
	0.017
	0.051
	Modified AOAC 983.21
	25%
	30%

	Hexachlorobenzene
	µg/g wet
	Unknown
	0.012
	0.036
	Modified AOAC 983.21
	25%
	30%

	Trifluralin
	µg/g wet
	Unknown
	0.046
	0.14
	Modified AOAC 983.21
	25%
	30%

	Heptachlor
	µg/g wet
	0.32
	0.0031
	0.0093
	Modified AOAC 983.21
	25%
	30%

	Heptachlor Epoxide
	µg/g wet
	0.32
	0.0031
	0.0093
	Modified AOAC 983.21
	25%
	30%

	Methoxychlor
	µg/g wet
	Unknown
	0.0035
	0.011
	Modified AOAC 983.21
	25%
	30%

	Endosulfan I
	µg/g wet
	Unknown
	0.0031
	0.0093
	Modified AOAC 983.21
	25%
	30%

	DDD
	µg/g wet
	0.06 (total)1
	0.0030
	0.0090
	Modified AOAC 983.21
	25%
	30%

	DDE
	µg/g wet
	0.06 (total)1
	0.0031
	0.0093
	Modified AOAC 983.21
	25%
	30%

	DDT
	µg/g wet
	0.06(total)1
	0.0030
	0.0090
	Modified AOAC 983.21
	25%
	30%

	Aldrin
	µg/g wet
	0.3(total)3
	0.0024
	0.0072
	Modified AOAC 983.21
	25%
	30%

	Endrin
	µg/g wet
	Unknown
	0.0036
	0.011
	Modified AOAC 983.21
	25%
	30%

	PCNB
	% recovery
	NA
	NA
	NA
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 8
	µg/g wet
	Unknown
	0.0024
	0.0072
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 18
	µg/g wet
	Unknown
	0.0006
	0.0018
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 28
	µg/g wet
	Unknown
	0.0072
	0.022
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 44
	µg/g wet
	Unknown
	0.0074
	0.022
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 52
	µg/g wet
	Unknown
	0.0063
	0.019
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 66
	µg/g wet
	Unknown
	0.0074
	0.022
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 77
	µg/g wet
	Unknown
	0.0080
	0.024
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 81
	µg/g wet
	Unknown
	0.0036
	0.011
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 101
	µg/g wet
	Unknown
	0.0098
	0.029
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 105
	µg/g wet
	Unknown
	0.0069
	0.021
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 114
	µg/g wet
	Unknown
	0.0092
	0.028
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 118
	µg/g wet
	Unknown
	0.0093
	0.028
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 123
	µg/g wet
	Unknown
	0.0088
	0.023
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 126
	µg/g wet
	Unknown
	0.0008
	0.0024
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 128
	µg/g wet
	Unknown
	0.0011
	0.0033
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 138
	µg/g wet
	Unknown
	0.0012
	0.0036
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 153
	µg/g wet
	Unknown
	0.0077
	0.023
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 156
	µg/g wet
	Unknown
	0.0012
	0.0036
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 157
	µg/g wet
	Unknown
	0.0011
	0.0033
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 167
	µg/g wet
	Unknown
	0.0052
	0.016
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 169
	µg/g wet
	Unknown
	0.0012
	0.0036
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 170
	µg/g wet
	Unknown
	0.0011
	0.0033
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 180
	µg/g wet
	Unknown
	0.0017
	0.0051
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 187
	µg/g wet
	Unknown
	0.0065
	0.020
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 189
	µg/g wet
	Unknown
	0.0009
	0.0027
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 195
	µg/g wet
	Unknown
	0.0012
	0.0036
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 206
	µg/g wet
	Unknown
	0.0013
	0.0031
	Modified AOAC 983.21
	25%
	30%

	PCB Congener BZ # 209
	µg/g wet
	Unknown
	0.0012
	0.0036
	Modified AOAC 983.21
	25%
	30%


Notes:

“NA”= Not Applicable, no data provided

“Unknown” = no information available or no Data Quality Objective defined at this time.

Analyte MDL/MRL values are based on most recent analyses by WES (2009), and as all Detection Limit values, subject to change.

Methods:
-EPA 200.8, EPA 200.7 and/or EPA 200.9 – Trace Elements

-EPA 7473 – Mercury in Tissues by Cold Vapor

-Modified AOAC 983.21 - Organochlorine Pesticide and Polychlorinated Biphenyl Residues in Fish, Gas  Chromatographic Method, Method 983.21.  In Association of Official Analytical Chemists (AOAC) Official Methods of Analysis, 15th ed., AOAC, Arlington, VA.

“-“ =  analyte not analyzed due to lab constraints or study redesign
1 MDPH trigger level (personal communication with M. Celona 2008)

2 USFDA Action Level (heptachlor and heptachlor epoxide individually or in combination. Do not count if below 0.1 ug/g) (USFDA 2005)

3 USFDA Action Level (individually or in combination with dieldrin) (USFDA2005) 
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8.0
SAMPLING DESIGN

8.1
Design Rationale
The objective of Public Request and Watershed Surveys is to screen edible fillets of fishes for a variety of contaminants (i.e. mercury, polychlorinated biphenyls (Aroclors and toxic congeners), and organochlorine pesticides).  Due to the highly variable concentrations of bioaccumulative contaminants in fish tissue and the wide range of environmental conditions which affect bioaccumulation (bioconcentration, bioaccumulation, and biomagnification), screening is conducted in an effort to sample as many of the Commonwealth’s waters as possible during a given sampling season.  Although screening may not accurately predict bioaccumulation patterns among a full range of year classes of any given fish species, sampling a three fish composite of average sized individuals answers the questions with regard to the presence/absence of any given analyte and it’s relative concentration.  All data are sent to the MDPH and the MassDEP Office of Research and Standards (ORS) for assessment and advisory issuance if appropriate.

Screening involves the collection of  three to five fish composites representing fishes of three trophic groups (i.e. predators, water column feeders, bottom feeders). Fish are analyzed for Hg (and As, Cd, Pb and Se, if needed), PCBs and organochlorine pesticides.  PCB Aroclors analyzed for include Aroclors 1232, 1242, 1248, 1254, and 1260.  PCB congeners analyzed for may include BZ #s 8, 18, 28, 44, 52, 66, 77, 81, 101, 105, 114, 118, 123, 126, 128, 138, 153, 156, 157, 167, 169, 170, 180, 187, 189, 195, 206, and 209.  Organochlorine pesticides analyzed for include: chlordane, toxaphene, a-BHC, b-BHC, d-BHC, lindane, hexachlorocyclopentadiene, trifluralin, hexachlorobenzene, heptachlor, heptachlor epoxide, methoxychlor, DDD, DDE, DDT, endrin, and aldrin.  All organics analyses include lipid determination. All analyses for variables listed above are performed at the Senator William X. Wall Experiment Station (WES). Additional variables are addressed on a site-specific basis.  
In order to assess the level of contamination present in fish of different trophic guilds and habitat types, fish species targeted include at a minimum; largemouth bass, Micropterus salmoides, and/or chain pickerel, Esox niger, (predators); yellow perch, Perca flavescens, and/or white perch, Morone americana, (water column invertivores/omnivores); and bullhead, Ameiurus sp. and/or common carp, Cyprinus carpio, (bottom feeding omnivores).  Average sized fish (above legal length limit when applicable) are analyzed as composite samples. Additional species or substitute species are chosen on a site-by-site basis.  Additional species included in the 2007 surveys:  bluegill Lepomis macrochirus, black crappie Pomoxis nigromaculatus, brown bullhead Ameiurus nebulosus, brown trout Salmo trutta, pumpkinseed Lepomis gibbosus, rainbow trout Oncorhynchus mykiss, smallmouth bass Micropterus dolomieu, white sucker Catostomus commersonii, and yellow bullhead Ameiurus natalis.
8.2
Sampling Locations

Due to the highly mobile and sometimes migratory nature of many species of freshwater fishes, fish collected from lakes are assumed to be representative of the lake as a whole. Riverine fishes are assumed to be representative of the stream or river reach where they are collected to a point upstream and downstream to the next significant barrier to migration. For detailed descriptions of each station and maps of sampling locations see the DWM Quality Assurance Project Plan. 

8.3  
Sampling Frequency:

Samples will be taken on one (1) occasion at all stations.   Sampling will include one (1) to two (2) days of collection at each waterbody.

8.4  
Data Use and Presentation:

Data will be compared to standards and criteria established by the MDPH or others, as well as historical data from the same or similar waterbodies if available. Data (and/or subsequent advisory issuance or non-issuance) is used in assessing the fish consumption use status of a given waterbody or stream segment under Section 305(b) of the Clean Water Act. Data is also used in the site discovery process when appropriate.   

Data will be presented on laboratory data sheets initially and in data tables in the annual Fish Toxics Monitoring Public Request and Year 2 Watershed Surveys report. 

See also Element 7.3 for discussion of statistical analysis of data, including quality control calculations.  
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9.0      FIELD SAMPLING REQUIREMENTS AND PROCEDURES 

9.1
Standard Operating Procedures (SOPs)


All field sampling will follow the procedures established in the fish toxics sampling SOPs (CN 40.1 and 40.2).   Waterbodies are sampled using an electrofishing boat, a backpack electrofisher, trotlines, gill nets, and/or rod and reel.   Electrofishing is performed by maneuvering the boat or the backpack electrofisher through the littoral zone and/or shallow water habitat of a given waterbody, and collecting most fish shocked.   Fish collected by electrofishing are stored in a live well or buckets filled with site water until the completion of sampling. Trotlines are baited with nightcrawlers or shiners, set, and left overnight. Gill nets are set in various locations and either checked every two hours or, on occasion, left overnight. Trotlines and gill nets set overnight are retrieved the following morning. Rod and reel fishing is performed by casting lures/baited hooks into fish holding cover and retrieving lures/hooks and, on occasion, a fish. Fish to be included in the sample are dispatched, stored on ice, and either transported to the Massachusetts Department of Environmental Protection (MassDEP) Division of Watershed Management (DWM) laboratory in Worcester, or the Wall Experiment Station (WES) in Lawrence. In all cases, live fish that are not included as part of the sample, are released. 
9.2 Field Safety

The team leader and crewmembers must use best professional judgment at all times, and at no time allow personal safety to be compromised.   A separate kit containing basic first aid equipment and miscellaneous tools must be included on each field survey. All crewmembers should be familiar with the general location of the nearest telephone in the event of an emergency.  Portable, cellular phones may not always be available. At least two members of the survey team must be trained in cardiopulmonary resuscitation (CPR) and basic first aid procedures. Personal protective gear will be provided, including raingear, hip boots or chest waders and felt soles or creepers, rubber gloves, sunscreen, insect repellant, and disposable hand towels. Each crewmember is expected to dress appropriately for the season and weather.

9.3
Field Instrument Use 

The main field instruments to be used in the project are a Coffelt Electroshocking Boat, gillnets, trotlines, and fish traps.  The requirements and procedures for use and maintenance are provided in Table 9A. The use of all equipment follows the Fish Toxics Monitoring SOPs (CN # 40.1 and 40.2).

9.4
Field Documentation

9.4.1
Field Notebook:  

Field notebooks may be used to record detailed information at each site, including but not limited to the following: Site location, ID #, date/time, personnel present, air temperature, weather, unusual events/sightings observed, comments etc. In most cases, the field notebook provides necessary and desired duplication of information provided in the Fish Collection Data and Inventory Sheet. Copies of Field Notebook pages will become part of the final data file for the project.
9.4.2 Field Sheets:

In order to provide a permanent record of field activities and of possible introduction of sampling error, observations made and measurements taken in the field must also be recorded on a DWM Fish Collection Data and Inventory Sheet, one sheet per site.  (see Fish Toxics Monitoring SOP, CN # 40.2 for more information). At a minimum, the following information must be included on the DWM Fish Collection Data and Inventory Sheet; Site name and watershed location, sample name and ID #,  personnel on-site performing the sampling, dates and times of sample collection, pertinent observations, summary of weather conditions, site observations, sample collection information (including dates of sample collection, sample collection methods and devices. Each sheet must be completed on-site at the time sampling occurs.   The field notes, copies of the chain-of custody forms, maps and copies of final data will be managed by the Database Manager and kept in files at the DWM in Worcester.

Table 9A:   Field Sampling Instrument Calibration and Maintenance

All field equipment and procedures that require calibration, inspection, maintenance and testing, as well as the SOP reference and


person responsible for corrective action for each type of equipment, are provided.

	Table 9A     Field Sampling Instrument Calibration and Maintenance
	

	Instrument
	Person Responsible
	Frequency of Calibration
	Inspection Activity and Frequency
	Maintenance Activity and Frequency
	Testing Activity and Frequency
	Corrective Action (CA)
	SOP Reference

	Coffelt Electrofishing  Boat 
	Fish Toxics Monitoring Coordinator
	N/A
	Visual &  Electrical continuity check before each use
	Grease wheel bearings and inspect coupler, safety chains, and safety strap. Repair; as needed.
	N/A
	N/A
	CN 40.1 

	Gillnets
	Fish Toxics Monitoring Coordinator
	N/A
	Visual  Check each  use 
	Clean and remove sticks, leaves, and weeds
	N/A
	N/A
	CN 40.1

	Trotlines
	Fish Toxics Monitoring Coordinator
	N/A
	Visual  Check each  use
	Replace hooks and leads that are missing and sharpen dull hooks. 
	N/A
	N/A
	CN 40.1

	Fish Traps
	Fish Toxics Monitoring Coordinator
	N/A
	Visual  Check each  use
	Clean debris off of  trap
	N/A
	N/A
	CN 40.1
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10.0 
SAMPLE HANDLING AND TRACKING

10.1
Assignment of Sample Field Numbers:
The Database Manager will provide the Survey Coordinator with sample identification numbers or OWMIDs. 

10.2
Sample Preservation/Transport:  

All fish to be included as part of a sample are immediately placed on ice in a cooler. Upon return to DWM lab, samples are prepared and frozen.   Frozen fish samples are transported on ice to WES. Fish sample preservation and handling is described in detail in the Fish Toxics Monitoring SOP (CN # 40.1).   Transport of samples to WES will be done well within sample analyte holding times. The Chain of Custody (COC) form will be filled out and signed off during the transfer.

10.3
Chain-of-Custody (COC) Forms:   

An approved Chain of Custody/Sample Tracking Form will be completed for all samples delivered to the lab. COC forms are used to transfer sample custody from DWM staff to the WES laboratory. The forms are normally completed prior to the change of sample custody at the lab and are signed by all involved in the change of custody process.  WES provides a copy of the completed form to the sample crew. The proper procedure for filling out a COC form and transferring sample custody is documented in WES laboratory’s Quality Assurance Plan and this QAPP.

Generally, when field samples arrive at the WES laboratory, the DWM staff relinquishes custody of samples to the WES staff. The sample containers are then removed from the shipping or transportation cooler and visually inspected for damage such as leakage, breakage, or contamination.  The samples received are then compared with accompanying custody and analysis specification forms to make sure that the paperwork agrees with the labeling each sample container. All individuals who handle samples are required to sign and date the COC forms. After samples have been officially transferred and assigned laboratory identification numbers, they are stored, distributed and analyzed according to the procedures detailed in the laboratory’s Quality Assurance Plan.

10.4 WES Lab Sample Tracking:   

The Wall Experiment Station stores data in the LIMS system and on hard copy to ensure protection of records and documents.  Hard copy data including logbooks, data analysis books, chain of custody forms and log-in sheets are archived for storage within a secure building.  See the laboratory’s Quality Assurance Plan for further data storage information.

Table 10A:  SAMPLING ANALYTE GROUPS (optional in italics)
	Group Designation
	M
	PCB
	PAH
	EOC

	Analyte

Group
	Metals
	PCBs and Organochlorine pesticides
	Poly Aromatic Hydrocarbons
	Extractable Organic Compounds

	ANALYTE #1
	Cd, Pb, As and Se

EPA 200.8

(optional)
	PCB Arochlors
	Extracted by EPA 3550B

Analyzed by EPA 8270C
	Extracted by EPA 3550B

Analyzed by EPA 8270C

	ANALYTE #2
	Total Hg

EPA 7473
	PCB Congeners
	
	

	ANALYTE #3
	
	Organochlorine Peasticides (See Table 7A)
	
	

	Container Type
	.5 – 1.0 liter
 HDPE  container with cover
	Aluminum foil
	Aluminum foil
	Aluminum foil

	Preservative
	Freeze
	Freeze
	Freeze
	Freeze 



	Holding Time
	Hg   28 days

All others 180 days
	180 days
	180 days
	180 days
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11.0 
FIELD ANALYTICAL METHOD REQUIREMENTS

See Element 9.0 for all information pertaining to field monitoring activity, including instrumentation and analytical method requirements.
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12.0
LABORATORY METHODS REQUIREMENTS AND PROCEDURES

12.1
WES Laboratory SOPs
All samples are analyzed using standard analytical and data protocols contained in approved lab SOPs and the WES Quality Assurance Plan. Fish brought to the MassDEP DWM laboratory in Worcester or the WES laboratory in Lawrence are processed using protocols designed to assure accuracy and prevent cross-contamination of samples.  
Specimen lengths and weights are recorded along with notes on tumors, lesions, or other anomalies noticed during an external visual inspection. Scales, spines, or pectoral fin ray samples are obtained for use in age determination.  Fish are filleted (skin off) on glass cutting boards and prepared for freezing.  All equipment used in the filleting process is rinsed in tap water and then rinsed twice in de-ionized water before and or after each sample. Samples targeted for % lipid, PCB and organochlorine pesticide analyses are wrapped in aluminum foil.  Samples targeted for mercury analysis are placed in VWR high-density polyethylene (HDPE) cups with covers. Composite samples are composed of approx. three fillets (2-5 possible; 3-5 are preferred) from like-sized individuals of the same species (occasionally the same genus). Samples prepared at DWM in Worcester are tagged and frozen for subsequent delivery to the Department’s Wall Experiment Station (WES).

Methods used at WES include the following:

· WES SOP for the Quantitation of PCBs in Macroinvertebrate, Fish and other Biological Tissues

· WES SOP for the Laboratory Preparation of Fish Samples intended for Semi-Volatile Organic Compound Analysis

· WES SOP for the Laboratory Preparation of Fish Samples intended for Metals Analyses
· WES SOP for EPA 200.8 (and/or 200.7, 200.9 as needed)
· WES SOP for Mercury by Atomic Absorption Spectrophotometry using EPA method 7473.
· WES SOP for PCB Aroclor, PCB congener, and organochlorine pesticide analyses on a gas chromatograph equipped with an electron capture detector “according to the modified AOAC 983.21 procedure for the analysis of PCB Aroclors, Congeners, and Organochlorine Pesticides.”(MA DEP 2002). 
12.2  
Lab Instrument Use, Calibration and Maintenance

See WES QAP.

12.3
Data Reporting

See WES QAP for specific lab protocols on data reporting. In general, all lab-quality-control-reviewed data will be sent to DWM’s QA/QC Analyst and Fish Toxics Monitoring Program Coordinator for preliminary QC check. Following preliminary DWM QC review, data will be released to the Survey Coordinator and others as draft data. See Element 17.0 for data validation and finalization.

12.4
Data Qualifiers

The WES lab makes every effort to avoid the use of data qualifiers through sound lab practices, such as efficient sample tracking, expedient analysis, re-testing, etc.. In some instances, however, qualification of  data is necessary and, in all cases, helpful when needed.

As of 2009, WES uses the following data qualifiers:

· “ND” = Not Detected (sample concentration < MDL)

· “J” = Certain QC criteria not met.

· “H” = USEPA holding time exceeded.  (NOTE:  Studies by Wall Experiment Station (WES) show that frozen fish samples are stable for mercury for at least one year.)
· “M” = analyte concentration greater than Method Detection Limit but less than Reporting Detection Limit
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13.0
QUALITY CONTROL REQUIREMENTS 

13.1
Field Quality Control  (duplicates)  

Field duplicate samples (additional three fish composites using one species) shall be collected. The use of a quality control field duplicate will estimate and evaluate overall precision including natural variability, sample collection, preparation, and analytical error. The USEPA recommends a single replicate (i.e. a field duplicate) from 10 percent of screening sites. All field duplicate samples will be sent to WES “blind”, i.e., the lab should not know the duplicate sample is a duplicate. 

13.2
DWM Preparation Lab Quality Control (splits)    

DWM preparation lab split samples will be prepared for 10 percent of all samples prepared for those same waterbodies for which duplicates were taken. This will allow comparison of split precision and duplicate precision estimates.   The splitting will result in two equal portions of a three fillet composite. The use of a preparation lab split sample to assess quality control will attempt to estimate sample preparation and analytical error and assumes that toxic contaminants are equally distributed throughout a fillet.  This assumption does not hold for more lipophilic constituents such as organic compounds, but may generally be more applicable for metals.  All preparation lab split samples will be sent to WES “blind”, ie., the lab should not know the split sample is a split. 

13.3  
WES Lab Quality Control

In general, WES SOPs for fish analyses call for the use of QC standards, blanks and duplicates to estimate lab accuracy and precision.    See specific WES SOPs and QAP for more information.

13.4  
Performance Auditing

13.4.1
Field Audits:   Provided sufficient staff resources, field method audits/evaluations can be scheduled in conjunction with fish sampling and tissue sample preparation.   This entails on-site review of field protocols as well as DWM lab sample preparation by the DWM Quality Control Analyst. 

13.4.2
Lab Audits:  No external laboratory audits are conducted in conjunction with this project.

Table 13A
Field Sampling  and DWM Lab Procedures


A summary is provided for sampling medium/matrix, analytical parameter and concentration level.  If method/SOP QC acceptance limits exceed the measurement performance criteria, then data may not meet user needs.

	Table 13A      Field Sampling and DWM Lab Procedures QC Table

	Sampling SOP
	CN 40.1, 40.2 
	
	
	
	
	

	Matrix; Conc. Level
	Fish; any
	
	
	
	
	

	Analyte Groups
	Metals, PCBs, organochlorine pesticides (see Table 8B)
	
	
	
	
	

	Analytical Methods/Reference
	See Appendix A and  WES QAP
	
	
	
	
	

	Survey Coordinator/Org.
	Robert Maietta


	
	
	
	
	

	# of Sampling Locations/Events
	variable
	
	
	
	
	

	
	Frequency 
	Method/SOP QC Acceptance Limits
	Corrective Action (CA)
	Persons Responsible for CA
	Data Quality Indicator
	Measurement Performance Criteria

	Field Blanks
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	DWM Lab Splits
	10% of  total samples  
	N/A
	To be determined
	QA Analyst
	Precision
	30 % RPD

	Equipment Blank (Rinsate Blank) or Bottle Blanks
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Field Duplicates
	10% of total samples
	N/A
	To be determined
	QA Analyst
	Overall precision
	30% RPD

	Performance Evaluation Sample (PES)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A



Table 13B:    Fixed Laboratory QC


All fixed analytical QC information for particular water quality instruments and analysis can be found in the WES Quality Assurance Plan (QAP) and associated laboratory standard operating procedures (SOP).     If method/SOP QC acceptance limits exceed the measurement performance criteria, then data may not meet user needs.

	Table 13C  Fixed Laboratory QC Sample Analysis 

	Sampling SOP
	WES SOPs, QAP
	
	
	
	
	

	Matrix/Conc. Level
	Fish/ any
	
	
	
	
	

	Analyte Groups
	Metals, PCBs, organochlorine pesticides
	
	
	
	
	

	Preparation Method/ Reference
	WES SOP
	
	
	
	
	

	Laboratory Name
	Wall Experiment Station, Lawrence
	
	
	
	
	

	Laboratory Contact
	Oscar Pancorbo
	
	
	
	
	

	
	Frequency/Number
	Method/SOP QC Acceptance Limits
	Corrective Action (CA)
	Persons responsible for CA
	Data Quality Indicator
	Measurement Performance Criteria

	Method Blank 
	
	All Fixed Analytical QC information for analysis of fish samples can be found in the WES Quality Assurance Plan (QAP) and associated laboratory standard operating procedures (SOP).  See Reference (3) and Appendix A.  

	Reagent Blank
	yes
	

	Storage Blank
	N/A
	

	Instrument Blank
	
	

	Laboratory Duplicate
	yes
	

	Laboratory Matrix Spike
	yes
	

	Matrix Spike Duplicate
	
	

	Internal Standard
	yes
	


[image: image15.jpg]



14.0 DATA ACQUISITION REQUIREMENTS (Non-Direct Measurements) 

Table 14A contains information pertaining to data collected, generated or procured outside this project that will be used to make decisions for this project. This table addresses historic/present data with respect to its content and quality. 

Table 14A 
Data Acquisition Requirements (Non-direct Measurements) 

	Table 14A: Non-Direct Measurements Criteria and Limitations Table
	

	Non-Direct Measurement (Secondary Data)
	Data Source (Originating Organization, Report Title and Date)
	Data Collection Type, Locations and Dates, etc…
	 How Data Will Be Used
	Limitations on Data Use

	Fish  tissue data
	MADEP fish toxics monitoring database
	Statewide
	Qualitative comparison to previous project data  and use in selecting target fish species and use for determining the analytical variable list.
	Limitations include the species, number, and size of  fishes collected and analyzed.

	Sediment data
	MADEP database
	Statewide
	Use for determining the analytical variable list.
	None.

	MDPH Trigger level (Hg )

MDPH Trigger level (PCBs)


	MDPH Criteria Used for Issuing Fish Consumption Advisories for Mercury  1996

MDPH 
	N/A

N/A
	Criteria used to determine if MDPH will issue a consumption advisory.

Criteria used to determine if MDPH       will issue a consumption advisory.
	MDPH requires a 3 fish composite sample. 

	Potential Source Identification 
	MADEP
	Information on potential contaminants suspected on or off site.
	Use for determining the analytical variable list.
	None
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15.0
DATA MANAGEMENT AND DOCUMENTATION

15.1
DWM Data Management and Procedures

15.1.1
Field Sheets, Notebooks and COC Forms
All DWM Field Sheets, Notebook pages and COC forms will be filed with the Database Manager, reviewed at the DWM and all pertinent information entered into the DWM database for further QA/QC evaluation.  These files are stored at the Worcester office with associated watershed documentation and managed by the Database Manager. If the samples are damaged or do not agree with the paperwork, then the Fish Toxics Monitoring Coordinator and Survey Leader are notified at once, and the appropriate action is taken to remedy the situation.  Incomplete sampling information on sampling sheets will be brought to the attention of the appropriate Survey Leader and to the attention of the Quality Control Analyst and the Database Manager.  

The Field Notebook page(s) will be photocopied and submitted to Database Manager for inclusion in paper file containing Field Sheet and lab reports.

15.1.2
DWM Document Tracking:  Control Numbers 

The Quality Control Analyst assigns document control numbers (CN) to all Quality Assurance Project Plans, SOPs, Assessment Reports and other important, internal documents.  Assigning a control number ensures that the most current version of the QAPP is being used.     

15.1.3
Documentation Protocols
Logbooks, forms, data sheets, and chain-of- custody forms  are formal laboratory records.  Records should be made in indelible black ink.  There are to be no omissions in the data.  Erasing, "white-outs", removal of pages, and multiple crossovers are not acceptable ways of correcting errors.  Corrections should be kept to a minimum by exercising caution when transcribing data.  Unfortunately errors cannot be avoided completely and when they occur, they should be corrected according to the following procedures:  1) Draw a single line through the incorrect entry, insert the correct entry into the closest space available and initial and date the correction; 2) Groups of related errors on a single page should have one line through the entries and should be initialed and dated with a short comment supplied for the reason of data deletion.

The DWM Assessment Group will maintain all final documents produced during the project, including the final assessment report for the Annual Fish Toxics Monitoring Public Request and Year 2 Watershed Surveys report, Year 2 Watershed Monitoring report, Data Validation Report, Water Quality Assessment Reports and related correspondences.

15.1.4
DWM Databases
Laboratory-quality-controlled data from WES are sent electronically to the DWM QC Analyst, Database Manager, and Fish Toxics Monitoring Coordinator for preliminary QC checks related to holding times and blank/duplicate frequencies. Sometime thereafter, the data are entered into the database and available to users as draft/provisional data, subject to additional quality control checks.   Draft/provisional data are for internal, departmental use only, and its use subject to management approval.   After additional QC checks (inc. evaluation of project data quality objectives re: accuracy and precision), and typically within six months of receipt of WES Lab reports, the final data are available in the database.    Refer to Appendix A for additional, related DWM policies. 

As of 2009, the DWM database system is generally composed of the following primary databases:

· Water Quality Data

· Benthic Macroinvertebrates

· Fish Contaminant Monitoring

· Toxicity Testing Data (DMRs)
· River Flow Data 

· Herbicide Applications 

· 303d list/TMDLs

· 305b Water body System

The majority of these databases are formatted via MS Access and are dynamically linked to the GIS. Other formats used include DbaseIII and Foxpro. Each database has specific uses.  
As of 2010, DWM is in the process of updating its databases. 

15.2  
WES Laboratory Data Management and Procedures

Refer to WES Lab QAP for specific information.    In general, the WES Lab submits data reports to DWM within 10-180 days or more after sample receipt, but this time range can vary widely based on lab business. A LIMS database system is used to generate reports and store information. Secondary data entry personnel are kept to a minimum to reduce the potential for typographic errors in reporting.   

Table 15A
Project Documentation and Records

The documents and records that will/may be generated for all aspects of this project are as follows.

	Table 15A: Project Documents and Records Table
	

	Sample Collection Records
	Field Analysis Records


	Fixed Laboratory Records
	Data Assessment Records
	Other



	Field Logbook (optional)
	
	Chain of Custody Form
	Data Validation Report
	Electronic DWM database

	Field Sheets
	
	Laboratory Raw Data Reports
	Final Watershed Assessment Report
	

	
	
	Electronic Laboratory Data
	Annual Fish Toxics Monitoring Public Request and Year 2 Watershed Surveys report 
	

	
	
	Analytical Instrument Logbooks
	Technical Correspondences (i.e. e-mail)
	

	
	
	Laboratory QC Results
	Corrective Action Forms (CAI)
	

	
	
	MDL Studies
	
	

	
	
	Fish Collection Data and Inventory forms
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16.0
ASSESSMENT AND RESPONSE ACTIONS

16.1
Planned Assessments

Review of field activities is the responsibility of the Fish Toxics Monitoring Coordinator, in conjunction with the Environmental Monitoring Coordinator and the Quality Control Analyst.  Each field team will be accompanied and their performance evaluated by one of these individuals at least once a year. If possible, DWM sampling staff in need of performance improvements will be directed to re-read the relevant standard operating procedure and may be re-trained on-site during the evaluation.  In addition, yearly field collection sampling reviews may be scheduled if modifications to sample procedures occur.  If errors in sampling techniques are consistently identified, mandatory re-training will be scheduled. 

Review of raw laboratory data is mainly the responsibility of the WES, Quality Control Analyst and Database Manager. The initial review of data is performed by WES laboratory using the policy and procedures in the laboratory’s Quality Assurance Plan. The Quality Control Analyst and Database Manager review the data as part of initial QA/QC activity; once the data pass initial review for any major flaws, the Database Manager enters the results into the DWM database as draft data.  This data is then available for limited internal use. See Elements 18 and 19 for further information on data validation steps.     

The Quality Control Analyst prepares an annual Data Validation Report that identifies aberrant data, and suggests corrective actions where necessary. 

16.2
Corrective Action Responses

A Corrective Action Form must be submitted for all field and laboratory deviations and deficiencies that cannot be handled immediately.  Refer to the standard operating procedure, CN 5.0 Corrective Action Procedures and the WES Laboratory’s Quality Assurance Plan.  
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17.0
QUALITY ASSURANCE AND PROJECT REPORTING

Final laboratory data are finalized according to WES SOPs.  Data are issued to MassDEP and MDPH for potential advisories.  The DWM Monitoring Coordinator is responsible for drafting, finalizing and distributing the final report including the data and conclusions.  Data are checked against the data quality objectives in this QAPP.  Fish toxics results may also be distributed in appendices of Water Quality Assessment Reports.
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18.0
DATA VERIFICATION AND VALIDATION REQUIREMENTS

Procedures used for data verification and validation for this project will be generally consistent with Region 1, EPA-New England Data Validation Functional Guidelines for Evaluating Environmental Analyses.    The level of data validation will be a tier II type, as described in the Region 1, EPA- New England QAPP Guidance Compendium.  Tier II specifically involves a thorough assessment of QC checks and samples and PE sample results.   A summary data validation report will be produced.

Specific procedures for data verification and validation are outlined in Element 19.0.  
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19.0
DATA VERIFICATION AND VALIDATION PROCEDURES

19.1 
Data Validation Steps

The steps for project data validation and database management at DWM are provided in the SOP for Data Validation (CN 56.2).

· Laboratory-quality-controlled data from WES are sent electronically to the Fish Toxics Monitoring Coordinator, DWM QC Analyst and Database Manager for preliminary QC checks related to holding times, blank/duplicate frequencies, and other abnormalities or problems. 

· The data are entered into the database and available to users as draft/provisional data, subject to additional quality control checks. Following data entry QC, draft/provisional data are for internal, departmental use only. 

· The Database Manager, Quality Control Analyst, Fish Toxics Monitoring Coordinator, and Assessment Coordinator review field and laboratory data to determine if the data meet the QAPP objectives. All supporting data including DWM Field Sheets, Chain of Custody sheets, laboratory quality control results, outliers, aberrant sampling /analysis trends and nonsensical readings are used to verify the data. Outliers and inconsistencies will be flagged for further review, or censored.  Problems with data quality will be discussed in the Quality Assurance Report. This phase is generally termed “QC1”.
· The Fish Toxics Monitoring Coordinator, Assessment Coordinator, Database Manager and the Quality Control Analyst review problems with the data and make decisions to accept, accept with qualification or censor the data. This phase is termed “QC2”.

· Typically within six months of receipt of WES Lab reports, the final data are available on the database. 

19.2  
Criteria for Censoring Data

Decisions to reject or qualify data are made collectively by the Fish Toxics Monitoring Coordinator, Assessment Coordinator, Database Manager and the Quality Control Analyst, and are based on an examination and interpretation of the QA/QC analysis, DQOs, and other factors. Not meeting a specific DQO does not necessarily, in itself, invalidate data. Not meeting several DQOs, however, might result in data being qualified or censored. For this project, no rigid acceptance criteria have been set. 
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20.0
DATA USABILITY AND PROJECT EVALUATION

20.1
Data Usability

If certain data do not meet the project’s DQO’s, data may be censored, qualified or left as draft subject to further needed review. Causes of aberrant data will be sought and evaluated as soon as possible, and corrective actions recommended. Any limitations on data use will be detailed in both interim and final reports and other documentation as needed.

Censored data will not become part of the permanent database, and will be reported as “censored data”.    Data flagged with qualifying language will become part of the database with appropriate denotation. 

As soon as data is of known and documented quality, it can be used for analysis and decision making.    The extent to which data is determined to be useful is an on-going in-house evaluation based on issues such as confidence in the data, data conclusiveness, results of data analysis, degree to which it is used in-house and by others, etc.

20.2  
Project Evaluation

The monitoring results will be made available in draft and final reports, including a chapter/appendix discussing project QA/QC, as well as recommendations for additional and/or follow-up monitoring.   Through detailed data review and analysis, the project as a whole will be evaluated with regard to project objectives: Advisories will be issued by the MDPH where appropriate. The data will also be used as a basis for decisions regarding the fish consumption designated use.
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GLOSSARY:

A common understanding of terminology is critical to an effective QA program.  All project personnel should have the same working knowledge of these terms.  The following terms are commonly used in describing project QA/QC, from QAPP development to lab analysis and reporting.   In most cases, these suggested definitions are entirely consistent with EPA guidance (1996).    

PARCC Concepts:

Precision. A data quality indicator, precision measures the level of agreement or variability among a set of repeated measurements, obtained under similar conditions.  Precision is usually expressed as a standard deviation in absolute or relative terms.

Accuracy.  A data quality indicator, accuracy is the extent of agreement between an observed 

value (sampling result) and the accepted, or true, value of the parameter being measured.  High

accuracy can be defined as a combination of high precision and low bias.

Representativeness. A data quality indicator, representativeness is the degree to which data accurately and precisely portray the actual or true environmental condition measured.

Comparability.  A data quality indicator, comparability is the degree to which different methods, data sets, and/or decisions agree or are similar.

Completeness.  A data quality indicator that is generally expressed as a percentage, completeness is the amount of valid data obtained compared to the amount of data planned.

General QA/QC:

Analyte.  Within a medium, such as water, an analyte is a property or substance to be measured. 

Examples of analytes would include pH, dissolved oxygen, bacteria, and heavy metals.

Bias. Often used as a data quality indicator, bias is the degree of systematic error or inaccuracy present in the assessment or analysis process.  When bias is present, the sampling result value will differ from the accepted, or true, value of the parameter being assessed in one direction.    Bias should not be used interchangeably with accuracy.

Censored data:    Data that has been found to be unacceptable as a result of the data validation process, including review for conformance to the approved QAPP and data quality objectives for the project (ex. required holding times for analysis, required frequency of field blanks and duplicates/splits, acceptability of precision estimates (standard deviation, SD or relative percent difference, RPD).

Chain-of-Custody:    Used for routine sample control for regulatory and non-regulatory monitoring.   The chain-of-custody form contains the following information:   sample IDs, collection date/time/samplers, sample matrix, preservation requirements., delivery persons/date/time, etc…    Used also as a general term to include sample labels, field logging, field sheets, lab receipt and assignment, disposal and all other aspects of sample handling from collection to ultimate analysis. 


Data users.  The group(s) that will be applying the data results for some purpose.  Data users can include the principle investigators, as well as government agencies, schools, universities, watershed organizations, and business and community groups.

Data quality objectives (DQOs).  Data quality objectives are quantitative and qualitative statements describing the degree of the data's acceptability or utility to the data user(s).  They include indicators such as accuracy, precision, representativeness, comparability, and completeness (PARCC).  DQOs specify the quality of the data needed in order to meet monitoring project goals.

Matrix. A matrix is a specific type of medium, such as surface water or sediment, in which the analyte of interest may be contained.

Measurement Range. The measurement range is the extent of reliable readings of an instrument or measuring device, as specified by the manufacturer.

Method Validation:   Testing procedure for existing, new  and modified methods, in which several evaluation steps are typically employed:  determinations of MDL, method precision, method accuracy, and sensitivity to variation in method steps (“method ruggedness”, SM, 1998).

Performance Audit:    Unscheduled evaluation of field sampling QC or laboratory QC procedures by a third party not directly involved in the taking, transport and analysis of the samples; used to detect deviations from accepted SOPs.    Audits can take many forms.    Submittal of identical check samples to two different labs is an example of an external, blind performance audit.   Lab intercomparison samples can also be used to test the lab’s proficiency in relation to other labs.    Results of audits are documented and any necessary corrections recommended.

Protocols. Protocols are detailed, written, standardized procedures for field and/or laboratory operations.

Quality assurance (QA).  QA is an integrated management system designed to ensure that a product or service meets defined standards of quality with a stated level of confidence.  QA activities involve planning quality control, quality assessment, reporting, and quality improvement.    These activities can be internal (within the main group) or external (involving outside parties).

Quality assurance project plan (QAPP).  A QAPP is a formal written document describing the detailed quality control procedures that will be used to achieve a specific project's data quality requirements.   A QAPP is a planning tool to ensure that project goals are achieved.    Typically, QAPPs are finalized prior to  monitoring activities and any deviations from the final QAPP made during the actual monitoring are noted in a subsequent task, such as the data-reporting phase of the project.     QAPPs can be of two main types:

A “project-specific QAPP” provides a QA blueprint specific to one project or task and is considered the sampling and analysis plan/workplan for the project.

A “generic program QAPP” is an overview-type plan that describes program data quality objectives, and documents the comprehensive set of sampling, analysis, QA/QC, data validation and assessment SOPs specific to the program. One example is the benthic macroinvertebrate monitoring program which is performed throughout the Commonwealth.

Quality control (QC).  QC is the overall system of technical activities designed to measure quality and limit error in a product or service.  A QC program manages quality so that data meets the needs of the user as expressed in a quality assurance project plan.    Specific quality control samples include blanks, check samples, matrix spikes and replicates. 

Random Sample:   A sample chosen such that the choice of each event in the sample is left entirely to chance; an unbiased sample generally representative of the population.    Randomness is a property of a sample that must exist for almost any statistical test, but may not be appropriate for all sampling designs (ex. Non-random site selection based on targeting specific conditions or based on practical considerations).

Relative standard deviation (RSD).     A measure of precision calculated by dividing the std. deviation by the mean, expressed as a percentage.       Used when sample number exceeds two.  

Relative percent difference (RPD).     A measure of precision used for duplicate sample results.   It is calculated by dividing the difference between the two results by the mean of the two results, expressed as a percentage.    Used when sample number equals two.  

Resolution:   

Sensitivity. Related to detection limits, sensitivity refers to the capability of a method or instrument to discriminate between measurement responses.

Standard deviation(s).  Used in the determination of precision, standard deviation is the most common calculation used to measure the range of variation among repeated measurements.  The standard deviation of a set of measurements is expressed by the positive square root of the variance of the measurements.

Standard operating procedures (SOPs).  An SOP is a  written, official document detailing the prescribed and established methods used for performing project operations, analyses, or actions.   Each DWM SOP is reviewed and approved for accuracy and applicability by DWM managers.

Trend:   Systematic tendency over time in a specific direction in time series data, ideally collected at uniform intervals, collected and analyzed using the same (or comparable) methods and containing no gaps in periodic data.

True value.  In the determination of accuracy, observed measurement values are often compared to true, or standard, values.  A true value is one that has been sufficiently well established to be used for the calibration of instruments, evaluation of assessment methods or the assignment of values to materials.

Variance.  A statistical term used in the calculation of standard deviation, variance is the sum of the squares of the difference between the individual values of a set and the arithmetic mean of the set, divided by one less than the numbers in the set.

Field Quality Control:

Duplicate sample. Used for quality control purposes, field/lab duplicate samples are two samples taken generally at the same time from, and representative of, the same site/sample that are carried through all assessment and analytical procedures in an identical manner.  Field duplicate samples are used to measure natural variability as well as the precision of field sampling and lab analytical methods.  Lab duplicates are used as a measure of method precision.     More than two duplicate samples are referred to as replicate samples.

DWM field blank water:    De-ionized water made available by properly-maintained and -functioning water filtration system located in DWM laboratory.

Environmental sample. An environmental sample is a specimen of any material collected from an environmental source, such as water or macroinvertebrates collected from a stream, lake, or estuary.

Field blank. A field blank is created by filling a clean sample bottle with de-ionized or distilled water in the field during sampling activities.    The sample is treated the same as other samples taken from the field.   Field blanks are submitted to the lab along with all other samples and are used to detect any contaminants that may be introduced during sample collection, fixing, storage, analysis, and transport.

Field composite sample:   A sample taken by mixing equal volumes of a pre-determined number of grab samples from the same location at different times,( i.e. a time-composite).   Used to assess average conditions present between the first and last grab samples that are composited.   Use time-composite sampling only for those parameters that can be shown to remain unchanged under the  specific conditions of composite sample collection.     Flow-weighted composite sampling is a variation to time-composite sampling, in which sample volume adjustments are made to each grab based on variations in flow, such as occurs during stormwater monitoring loading studies.  

Field integrated sample:    A sample taken by simultaneously combining a matrix across vertical or horizontal strata as an evaluation of average composition within the boundaries of the integration (ex.  Photic zone sampling for chlorophyll a).   Sampling tubes can sample continuous, integrated media. 

Field Split:   A second sample generated from the same sampling location and at the same time by splitting a large volume sample from one sampler deployment into two equal volume samples.    Used to measure  precision, except that associated with actual sample collection, and excludes natural variability.   Also referred to as duplicate subsample.     

Field Duplicate (sequential):    A second sample generated from the same sampling location as the initial sample, but from a second sampler deployment immediately after the first.    Used to measure overall field sampling precision and includes an unknown amount of natural variability (spatial and temporal), if present. 

Field Duplicate (simultaneous):    A second sample generated from the same sampling location and at the same exact time as the other sample by simultaneous deployment of two identical sampling devices or by the simultaneous filling of two separate sample bottles.     Used to measure overall field sampling precision and includes an unknown amount of natural variability (spatial), if present.   Also referred to as a co-located duplicate. 

Grab Sample:   A manually collected sample at a specific location and time.    Given practical constraints and budget limitations, assumptions are usually made that the natural variation is small  enough over space/time to consider the grab to be representative of conditions over a greater expanse and/or longer period.     In some cases, these assumptions may not always be valid.

Laboratory Quality Control:

Blind sample. a blind sample is a sample submitted to an analyst without their knowledge of its identity or composition. Blind samples are used to test the analyst's or laboratory's expertise in performing the
 sample analysis.

Calibration Blank.
Reagent-grade, purified water (de-ionized/distilled) used as a zero standard;  used to “zero” lab instruments, evaluate instrument drift and check for sample contamination of field blanks.  

Calibration Check Standard:   A standard used to check the calibration of an instrument between periodic recalibrations.

Detection limits.   Applied to both methods and equipment, detection limits are descriptions of the lowest concentration of a target analyte that a given method or piece of equipment can reliably ascertain as greater than zero.    Specific detection limits include:   Instrument detection limit, level of quantitation, lower level of detection, method detection limit, practical quantitation limit and reporting detection limit.

Instrument detection limit (IDL)   The concentration that produces a signal greater than five times the signal/noise ratio of the instrument.

Level of Quantitation (LOQ):   The concentration that produces a signal sufficiently greater than the blank that it can be detected; typ. The concentration that produces a signal 10*s above the blank signal.   Typically, ten times the IDL (SM, 1998) .

Lower level of detection (LLD):   Measurement level reproducible with 99% certainty; typically twice the IDL.

Method detection limit (MDL). The MDL is the concentration that produces a signal with a 99% probability that it is different from the blank, after going through the entire method.    The smallest amount that can be detected above the noise in a procedure and within a stated confidence level.   Typically, four times the IDL.    

Practical Quantitation Limit (PQL).    The lowest concentration level that several labs can report using the same method and samples; typically, ten times the IDL, and 3-5 times the MDL.

Reporting Detection Limit (RDL).     The lower limit that the lab feels comfortable reporting with a high level of certainty.    For practical purposes, the RDL is often equivalent to the MDL.

Equipment or rinsate blank. Used for quality control purposes, equipment or rinsate blanks are types of field blanks used to check specifically for carryover contamination from reuse of the same sampling equipment (see field blank).

Lab Split:   A sample that has been divided into two or more subsamples.   Splits are submitted to different analysts or laboratories and are used to measure the precision of the analytical methods.   Lab splits are an external QC protocol.

Lab duplicate:   A sample that has been divided into two or more subsamples.   It is processed concurrently and identically with the initial sample by the same laboratory.   It is used to measure the precision of the analytical methods.   Lab duplicates are also referred to as lab splits.

Method Blank:    An aliquot of clean reference matrix carried through the analytical process to assess the degree of laboratory contamination and indicate accuracy.

Matrix Spike:   A sample to which a known concentration of target analyte has been added.   When analyzed, the difference in analyte concentration between a spiked sample and the non-spiked sample  should be equivalent to the amount added to the spiked sample.     Lab QC sample used to assess sample matrix effects on recovery of target analyte and evaluate accuracy.    Also known as Lab-fortified matrix.    Duplication of this sample is referred to as matrix spike duplicate or lab-fortified matrix duplicate.

Performance evaluation (PE) samples.  A sample of known concentration submitted “blind” (without lab’s knowledge) to the analyst.  PE samples are provided to evaluate the ability of the analyst or laboratory to produce analytical results within specified limits, and as an indicator of method accuracy.    Also called a laboratory control sample.

Spike Blank:   Known concentration of target analyte(s) introduced to clean reference matrix and processed through the entire analytical procedure; used as an indicator of method performance and accuracy.   Also known as Lab-fortified blank. 

Standard reference materials (SRM).  An SRM is a certified material or substance with an established, known and accepted value for the analyte or property of interest.  Employed in the determination of bias, SRMs are used as a gauge to correctly calibrate instruments or assess measurement methods.  SRMs are produced by the U. S. National Institute of Standards and Technology (NIST) and characterized for absolute content independent of any analytical method.

Qualifier:    Used to indicate additional information about the data, and generally denoted as capital letters in data reports.   Qualifier acronyms or terms are unique to each laboratory.

Quality Assurance Plan (QAP):   A comprehensive laboratory document detailing lab quality control procedures (e.g. WES QAP).     
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Appendix A

Interagency Committee on Freshwater Fish Toxics Monitoring and Assessment

MEMORANDUM OF UNDERSTANDING 

April 1994

MEMBERSHIP:  The Committee is comprised of representatives from the following Departments and programs:

· Department of Environmental Protection  -  

Office of Watershed Management  (OWM)

Division of Water Pollution Control  (DWPC)

Office of Research and Standards   (ORS)

Division of Environmental Analysis   (DEA)

· Department of Public Health

Environmental Toxicology Program  (ETP)

Physician Education Unit   (PEU)

Community Assessment Unit   (CAU)

Environmental Laboratory   (EL)

· Department of Fisheries, Wildlife and Environmental Law Enforcement

Division of Fisheries and Wildlife  (DFW)

INTRODUCTION:  The freshwater fish toxics testing efforts of Massachusetts are headed by the MA Department of Environmental Protection (DEP) in cooperation with the MA Department of Public Health (DPH), the Department of Fisheries, Wildlife and Environmental Law Enforcement (DFWELE).  The DPH leads efforts to determine the public health impacts of consuming contaminated fish from various locations.  These collaborative efforts ensure the state’s ability to conduct limited testing and evaluation of contaminants in fish tissue for purposes of protecting public health and the environment.  This Memorandum of Understanding (MOU) is limited to the freshwater environment.

PURPOSE:  This Memorandum of Understanding is issued by the Interagency Committee to formalize and communicate its goals, objectives and responsibilities for monitoring and assessing toxic contaminants in fresh water fish in Massachusetts.

AUTHORITY:  Specific legal mandates do not exist for testing freshwater fish for toxic contaminants.  This work, however, is viewed as desirable by the three agencies relative to their respective authorities and mandates, including but not limited to, protecting public health, controlling toxic substances in the environment and protecting wildlife resources.  This committee does not have responsibility to direct testing of fish for contaminants at hazardous material sites, but does participate in the process as part of the Superfund programs.

OBJECTIVES:  The primary objective of the MOU is to establish a formal interagency mechanism to facilitate the communication, coordination and dissemination of information pertaining to contaminants in freshwater fish.  The objectives of the fish monitoring efforts are described below.  Monitoring and assessment activities are planned annually and are based on the agencies’ respective available resources.  Therefore, in any given year, the scope of the monitoring and assessment efforts may or may not fulfill some or all of the following objectives.

· To determine the public health impacts from human consumption of contaminated fish species from various freshwater bodies in the Commonwealth.

· To develop appropriate technical support documents and public health advisories.

· To develop outreach strategies and environmental education programs for health care professionals, local health agencies and the potentially exposed target populations.

· To coordinate posting efforts with appropriate local, state and federal agencies.

· To provide information useful in managing and controlling toxic pollutants.

· To provide fish monitoring data for use as part of the overall assessment of the health of ecosystems.

· To respond to public requests for fish testing through a standardized questionnaire and ranking process to identify priority sites to be tested.

· To establish and maintain a statewide toxics-in-fish database for use by state and federal agencies, research and educational institutions and other interested parties.

· To conduct research and development projects to enhance fish monitoring activities and the overall health of the fish populations and associated ecosystems of the Commonwealth.

RESPONSIBILITIES:  Each of the three agencies named in this MOU have responsibilities unique to its mission.  Specific responsibilities that relate to current activities are described below:

· All members of the Interagency Committee participate in the overall planning of the Massachusetts fish toxics program, including the prioritization of testing sites, publication of fish toxics data and their use in assessing the health of ecosystems in Massachusetts.

· The Director of the Office of Research and Standards chairs and coordinates the activities of the Interagency Committee.

· DPH-ETP will formalize a protocol for evaluating the public health risks of consuming contaminated fish.  DEP-ORS will work closely with DPH on this protocol to ensure that DEP’s risk analysis program is considered.

· DPH-ETP will develop a standard interim protocol for development of fish advisories by spring of 1994.  DPH is responsible for decisions regarding the need for public health advisories and for implementing them.

· DPH-ETP in conjunction with DPH-CAU will identify & notify human populations whose health may be affected due to consumption of contaminated fish.

· DPH-ETP in conjunction with DPH-PEU will provide relevant health information to health professionals (Boards of Health, medical community, etc.) and the public regarding potential hazards related to consumption of contaminated fish.

· DEP-OWM will plan and conduct annual fish sampling efforts in conjunction with DFWELE-DFW.  DEP-OWM will collect and prepare fish samples, manage data and report results to the committee.

· DEP-OWM will utilize monitoring results for decisions on NPDES permits, for managing nonpoint pollution sources and to provide information for the Chapter 21E site discovery program in cases where oil and hazardous material contaminant levels are found in fish.

· DEP-DWPC will use monitoring results for determining compliance with Surface Water Quality Criteria and water use impairments.

· DFW is responsible for managing and regulating fishing as well as protecting, maintaining, and restoring the Commonwealth’s freshwater fish populations.

· DEP-DEA provides QA/QC technical support to the OWM and the Interagency Committee dealing with fish sampling and sample management.

· DEP-DEA analyzes fish and related samples for toxic chemicals and other contaminants, and provides the validated data to the OWM and the Interagency Committee.  DPH-EL will provide review and comment on analytical laboratory issues.

· In cooperation with the OWM and the Interagency Committee, DEP-DEA & ORS conduct and publish research dealing with the development and improvement of methods for the analysis of toxic and other contaminants in fish and other aquatic organisms; this includes evaluation of methods for assessing the exposure of fish populations to toxicants (e.g., approaches involving biomarkers and toxicity testing).

· DEP-DEA & ORS advise the OWM and the Interagency Committee on all matters related to the laboratory analysis of fish samples.

MEETINGS:  Meetings are scheduled as needed.  Meetings in the fall and early winter months generally focus on planning annual sampling activities.  Spring meetings generally focus on the evaluations of laboratory analyses and appropriate agency responses.

This MOU will be reviewed and revised as necessary on an annual basis.  The following signatures indicate that the three participating agencies view their work duties as set forth in this Memorandum of Understanding as being part of their respective responsibilities for controlling toxic contaminants in the environment, protecting the public health and protecting wildlife resources.
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Appendix B
FORM FOR REQUESTING FISH TESTING

The following information will be reviewed by representatives of the Departments of Environmental Protection, Public Health and Fisheries and Wildlife to reach a decision regarding the need for the state to conduct freshwater fish toxics testing.  Please answer these questions to the extent possible.

1.
Name of the pond/lake river:








2.
Location (city/town):








3.
Why do you think that testing is necessary?






4.
If known, what type of testing is requested?  Please state what chemical(s) or compounds are suspected:

5. Do you know of any private testing that has been done at this location?  If so, please submit the results, including the quality assurance and control data:
6.
Do you and your family fish at this location?  (Please check one):


Yes

No


7.
Please estimate how many fish meals you and your family consume over the course of a year of fish caught at this location?  (Please check one):


None (0)
      One (1) Meal a Month

    2-4 Meals a Month

8.
What kind of fish do you eat from this location?:





9.
Please not below any additional information you think might be useful in reviewing this request (Example:  known or suspected pollution source):


Your Name:












Address:












Telephone:











Thank you for taking the time to provide us with the above information.  We will consider your request and will respond to you in mid to late February.


Please return this form to:
Robert Maietta






Department of Environmental Protection





Division of Watershed Management





627 Main Street, 2nd Floor





Worcester, MA  01608

Appendix C
CRITERIA FOR RANKING FISH TOXICS TESTING REQUESTS

Criteria for evaluating and ranking requested fish toxics studies have been developed for the purpose of ensuring that the state’s fish toxics testing efforts are aimed at the situations that are most critical for protecting public health and the environment.  In addition to prioritizing state efforts, the criteria and ranking scheme provide that all requested studies will be evaluated consistently.

A requested fish testing study will fall into one of four possible categories, where Category A is the highest priority and Category D is the lowest.  Table 1 is followed by specific definitions of the criteria used.

	TABLE 1
	
	

	CATEGORY A
	
	

	
	1.
	The location is heavily-fished, and 

	
	2.
	Have strong evidence which indicates a potential for fish contamination.

	CATEGORY B
	
	

	B1
	1.
	The location is moderately-fished, and 

	
	2.
	Have strong evidence which indicates a potential for fish contamination.

	
	
	

	B2
	1.
	The location is heavily-fished, and

	
	2.
	Have some evidence which indicates a potential for fish contamination.

	CATEGORY C
	
	

	C1
	1.
	The location is lightly-fished, and

	
	2.
	Have strong evidence which indicates a potential for fish contamination.

	
	
	

	C2
	1.
	The location is moderately-fished, and

	
	2.
	Have some evidence which indicates a potential for fish contamination.

	
	
	

	C3
	1.
	The location is heavily-fished, and

	
	2.
	Have no evidence which indicates a potential for fish contamination.

	CATEGORY D
	
	

	D1
	1.
	The location is lightly-fished, and

	
	2.
	Have some or no evidence which indicates a potential for fish contamination.

	
	
	

	D2
	1.
	The location is moderately-fished, and

	
	2.
	Have no evidence which indicates a potential for fish contamination.


DEFINITION OF CRITERIA

A. Criteria to estimate the frequency of exposure to fish that is consumed from a single location over the course of a year.

1. Heavily-fished  -  the location is one where the amount of fish caught comprise a substantial fraction of diets of individuals.  A substantial fraction of the diet is classified when it is estimated that the number of fish meals exceeds four per month or when in the range of two to four meals per month.

2. Moderately-fished  -  the location is one where the amount of fish caught comprise some fairly consistent fraction of diets of individuals and is at a moderate level.  A moderate level of fish consumption is classified when the number of fish meals is estimated at one a month throughout the year.

3. Lightly-fished  -  information indicates that fishing and consumption of fish from the location is rare or null.  

B. Criteria to estimate the weight of evidence for a potential fish contamination problem at a given location.

1. Strong evidence – exists when there is knowledge that

a.  known sources release chemicals into the location (sources include point and/or nonpoint sources), and 

b. the chemicals are ones that tend to bioaccumulate/biomagnify in fish (ex. mercury, PCBs) and have been associated with human health effects traced to the consumption of contaminated fish.

c. In addition to the above or in combination with either (a) or (b), the fish populations at the location have been shown to indicate evidence of toxic exposure, for example, fish are contaminated or are exposed to toxics associated with fish tumors, lesions, abnormal growth, or reproductive effects.

2. Some evidence – exists when there is knowledge that 

a. known sources release chemicals into the location (sources include point and/or nonpoint sources), and 

b. the chemicals are ones that do not bioaccumulate/biomagnify extensively in fish (ex. heavy metals) and have not been commonly associated with human health effects traced to the consumption of contaminated fish.

c. The fish populations at the location have not been shown to indicate evidence of toxic exposure to toxics associated with fish tumors, lesions, abnormal growth, or reproductive effects.

APPENDIX D:  Fish Toxics monitoring Survey checklist
DWM Field Equipment and  Supplies:


Metal clipboard


Equipment gas card

Gas can

Drain plug

Rubber gloves

Scientific collection permit

Fish Collection Data and Inventory Sheet

WES COC sheet


Oar or paddle

Fire Extinguisher


Spare rope

Camera/Film






Field book


5 gallon plastic bucket




Trot lines



Fish traps

Tool kit

Flashlight


Floatation devices


Hearing protection



Vehicle book


Ice

Field first aid kit



Dip nets
Electroshocker box

Cooler






Map Book


Gill nets


Personal:












Rain gear











Polarized glasses










APPENDIX D: Fish Toxics monitoring Survey checklist (continued)

Activity: Sample Delivery


Sign off on all 4 pages of COC sheets at lab 

relinquishing custody.


Deliver samples to 2nd floor chem lab - ask for Jim Sullivan."





    

 Obtain signature for COC







Obtain laboratory numbers at front desk near lobby - ask for Deb Dunn.




 Obtain copy of all signed and numbered COC sheets prior to leaving WES.








Return copies of completed COC sheets to Survey Leader 






Boat safety Procedures:







.

        Check that coupler is latched and locked





Boat Transport Safety Items 

  Check that safety chains are attached to truck


  Check that trailer lights are operational


   Check that safety strap is in place


   Check that all loose items are secure in truck and trailer

APPENDIX E:

PROJECT SAMPLE LABELING:
Sample Notation
Below find an example of the notation associated with a fish sample. This notation is either written on the sample container cover with a permanent marker in the case of metals samples, or is written on a sample tag in black pen and attached to each sample with an elastic band in the case of those samples wrapped in aluminum foil. 

FTM01-1-3 Composite Sample Code (made up of individual fish codes)

2001001 Analysis ID Code (made up of sampling year and sequential number, i.e. 001,002,003)

LMB Species Designation
All sample containers and foil wrapped samples are placed in ziplock bags which are marked with the Waterbody Name in permanent marker and the bags include copies of completed Fish Collection Data and Inventory, and COC sheets. 

APPENDIX F:  FISH COLLECTION DATA AND INVENTORY SHEET
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	1 Species Code
	Common Name
	Scientific name

	B
	bluegill
	Lepomis macrochirus

	BB
	brown bullhead
	Ameiurus nebulosus

	BC
	black crappie
	Pomoxis nigromaculatus

	BT
	brown trout
	Salmo trutta

	C
	common carp
	Cyprinus carpio

	CP
	chain pickerel
	Esox niger

	LMB
	largemouth bass
	Micropterus salmoides

	P
	pumpkinseed
	Lepomis gibbosus

	RT
	rainbow trout
	Oncorhynchus mykiss

	SMB
	smallmouth bass
	Micropterus dolomieu

	WP
	white perch
	Morone americana

	WS
	white sucker
	Catostomus commersonii

	YB
	yellow bullhead
	Ameiurus natalis

	YP
	yellow perch
	Perca flavescens


APPENDIX G:

PROJECT CHAIN-OF-CUSTODY FORM
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APPENDIX H:


LAB DATA REPORT FORMAT (EXAMPLE)
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APPENDIX I:  
DWM CORRECTIVE ACTION INITIATION FORM (example)
CORRECTIVE ACTION INITIATION FORM

____________________________________(front page)_______________________________

(To be completed by Originator)

Initiator:__Mark Mattson__
Date: 1/24/2000_________
CAI#:_____1.0________

Description of the problem: In reviewing data from the Baseline Lakes survey of 1999 I noticed an apparently low value for Total Phosphorus from Ganawatte Farm Pond during the second set of samples.  I checked the WES data sheet and noticed that the sample LB0182 was footnoted with the remark "Sample Filtered after digestion to remove iron".  Checking further I found 4 other samples so indicated, all analyzed on 8/17/99, but none of the other 100 or so samples had this note, including other samples from the same pond taken before and after the sample in question.  I checked Standard methods 4500-P E which lists several interferences, but iron is not one of them.  Since the sample was filtered, I assume some particulate precipitate had formed.  I can not tell from WES methods number which digestion was used.  If perchloric or the sulfuric+nitric disgestion was used filtering is allowed. However, if persulfate digestion was used filtering is not allowed as the method states after digestion neutralize and make up to 100ml with distilled water.  In some samples a precipitate may form at this stage but do not filter.

I would like some clarification as to the digestion used and the reason for filtering and, if needed, an additional test such as a comparison between digestion methods to determine if the iron interference persists in all methods.

Pertinent Information/data:  LB0182N is WES number L990347-5
______________________________________________________________________________

(To be completed by Monitoring Coordinator/QA/QC Officer) 

Operations/data affected: Total Phosphate: LB0182N is WES number L990347-5

Corrective Action Plan: Contact laboratory and review Total Phosphate digestion methods used at WES.  See if the filtering of the TP samples was an acceptable technique.  Provide an opportunity for the analysts to discuss a solution.

Estimated Corrective Action Completion Date: 02/04/00
Approval of the Corrective Action Plan:


Initiator (date):


_Mark Mattson_1/24/00



Monitoring Coordinator (date):
____________________


QA/QC Analyst (date):

____________________
CORRECTIVE ACTION INITIATION FORM

____________________________________(back page)_______________________________

Results of the Corrective Action:

1/26/00 - Received e-mail from Ken Hulme and Jim Sullivan at WES  (see hardcopy). Jim Sullivan and Mark Mattson discussed details on the phone and agreed to investigate further.

Several emails were sent back and forth on this issue with further consultation with other laboratories which generally confirmed the ppt is iron (rust), but that it probably should not be filtered out.  The following is Jim Sullivan's email of 2/9/2000 which I find to be a satisfactory resolution for now. -Mark Mattson 2/15/2000

Original text

From: James Sullivan@BSPT DEA@DEP WES, on 02/09/2000 12:58 PM:

Mark

             If we get any more samples like these(anaerobic and highly colored), I thought I would 

try not filtered at all, filtered after digestion while still acidic, and the method of standard addition.

We could then compare the results.

                                                                                                                              Jim
This resolution effects future work, however, it does not correct the data already analyzed.  I recommend that the samples LB0005N, LB0181N, LB0182N, 

LB0185N and LB0155N,  be censored. -Mark Mattson

Data Corrected:

Date Corrected:_2/15/00______________

Acceptance of the Corrective Action:

Monitoring Coordinator (date):
_______________________


QA/QC Analyst (date):

_______________________
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