
MEMORANDUM OF UNDERSTANDING 
Among 

r The United States Environmental Protection Agency, 
The-New York State Department of Environmental Conservation and 

The New York State Department of Health 

I. Purpose and Scope of Work 
This Memorandum of Understanding (MOU) 1s entered Into by the United 
States Environmental Protection Agency (USEPA), the New York State 
Department of Environmental Conservation (NYSDEC) and the New York 
State Department of Health (NYSDOH) to delineate the responsibilities 
of each agency with regard to the Health Risk Assessment for the 
General Motors Corporation, Central Foundry Division Superfund Site 
located 1n Massena, New York. The Intent of the MOU Is to ensure a' 
coordinated approach to the timely and effective completion of the 
Health Risk Assessment for the Site. This memorandum of 
Understanding also clarifies each agency's role and responsibilities 
with respect to the completion of the Health Risk Assessment. 
The scope of work for this Health Risk Assessment 1s contained and 
described 1n the following four attachments which by reference are made a part of this MOU: 
1. Background and Summary - Health Risk Assessment; 
2. Technical Proposal - Contaminant Monitoring 1n Fish; 
3. Technical Proposal - Contaminant Monitoring 1n Wildlife- and 
4. Technical Proposal - Human Breast M11k Study. 

II. The Term 
The MOU shall be in effect on the date 1t 1s signed by the persons 
authorized to sign for the USEPA, the NYSDEC and the NYSDOH. The MOU 
shall remain 1n effect until the completion of the Health Risk 
Assessment, unless 1t is mutually agreed by all of the parties to modify or to terminate the MOU. 

III. Provisions 
1. At the present time, the General Motors Corp. Is conducting a 

Remedial Investigation/Feasibility Study (RI/FS) at Its Central 
Foundry Division, Massena, New York plant site. This study Is 
being conducted under terms of an "Administrative Order on 
Consent" Index No. II CERCLA-50201 dated April 16, 1985 between 
the United States Environmental Protection Agency Region II 
Office and the General Motors Corporation. This RI/FS Is being 
conducted 1n accordance with the requirements of the 
Comprehensive Environmental Response, Compensation and Liability 
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Act of 1980 (CERCLA) (42 U.S.C. 9606(a)) as amended by the 
Superfund Amendments and Reauthorization Act (SARA) of 1986 the 
provisions of the Administrative Order on Consent and other' 
applicable Federal and New York State Laws, Rules, Regulations 

• and environmental quality guidelines. This Health Risk 
- Assessment, as outlined 1n this MOU, will provide part of the 
- Information required to complete this RI/FS Investigation at the 

General Motors Corp. - Central Foundry Division, Massena New York plant site. 
2. The USEPA will provide the overall project guidance to ensure 

that this project will result In Information that will be 
suitable for Inclusion 1n the RI/FS. Ms. Christine V1sn1c of 
the Emergency and Remedial Response Division of the USEPA 
Region II, will serve as Project Manager on behalf of the'uSEPA 
and will provide the overall project guidance and the 
coordination of Information and data concerning the Health Risk 
assessment among all three agencies Involved 1n the study, among 
other Interested parties such as the General Motors Corporation 
the press and other news media, the Mohawk Nation at Akwesasne ' and Interested members of the public. 

3. The NYSDEC will be responsible for completing the Task 1 -
Contaminant Monitoring of F1sh, and Task 2 - Contaminant 
Monitoring of Wildlife, components of the Health Risk' 
Assessment. Mr. J1m Reagan of the Bureau of Eastern Remedial 
Action will serve as the Project Manager and coordinator of all 
MV?n?rt1Vlt1eS related t0 the Health Risk Assessment within the 
nIouCw• 

4. The NYSDOH will be responsible for completing the Task.3 - Human 
Breast Milk Study component of the Health Risk Asses1me^n°a 
for the preparation of Task 4 - the Final Overall Health Risk ItL 
Assessment Report utilizing the field data obtained from Tasks 1 

'7 through 3. Mr. Gary Lltwln of the Bureau of Environmental 
Exposure Investigation will serve as Project Manager and 
coordinator of all activities related to the Health Risk Assessment within the NYSDOH. 
The USEPA, NYSDEC and NYSDOH agree that complete and adequate 
Quality Assurance/Quality Control protocols will be developed 
according to the USEPA*s "Interim Guidelines and Specifications 
for Preparing QA Project Plans" (QAM-005/80). These shall be 
submitted to, approved by the three Project Managers, and 1n 
place prior to performing any of the activities related to the 
Health Risk Assessment. Protocols will be updated and revised 
as necessary. These protocols will be utilized for performing o 
the work activities for each of the Individual tasks. 1 
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Superfund Amendments and Reauthorization Act (SARA) of 1986, the 
provisions of the Administrative Order on Consent and other 
applicable Federal and New York State Laws, Rules, Regulations 
and environmental quality guidelines. This Health Risk 
Assessment, as outlined 1n this MOU, will provide part of the 

- information required to complete this RI/FS Investigation at the 
General Motors Corp. - Central Foundry Division, Massena, New York plant site. 
The USEPA will provide the overall project guidance to ensure 
that this project will result in Information that Will be 
suitable for Inclusion 1n the RI/FS. Ms. Christine V1sn1c of 
the Emergency and Remedial Response Division of the USEPA, 
Region II, will serve as Project Manager on behalf of theUSEPA 
and will provide the overall project guidance and the 
coordination of Information and data concerning the Health Risk 
assessment among all three agencies Involved In the study, among 
other Interested parties such as the General Motors Corporation, 
the press and other news media, the Mohawk Nation at Akwesasne, and Interested members of the public. 
The NYSDEC will be responsible for completing the Task 1 -
Contaminant Monitoring of F1sh, and Task 2 - Contaminant 
Monitoring of Wildlife, components of the Health Risk 
Assessment. Mr. J1m Reagan of the Bureau of Eastern Remedial 
Action will serve as the Project Manager and coordinator of all 
the activities related to the Health Risk Assessment within the 

The NYSDOH will be responsible for completing the Task 3 - Human 
Breast M1lk Study component of the Health Risk Assessment 1n 
accordance with the provisions of Section 206.l(j) of the Public 
Health Law and for the preparation of Task 4 - the Final Overall 
Health Risk Assessment Report utilizing the field data obtained 
from Tasks 1 through 3. Mr. Gary L1tw1n of the Bureau of 
Environmental Exposure Investigation will serve as Project 
Manager and coordinator of all activities related to the Health 
Risk Assessment within the NYSDOH. 
The USEPA, NYSDEC and NYSDOH agree that complete and adequate 
Quality Assurance/Quality Control protocols will be developed 
according to the USEPA's "Interim Guidelines and Specifications 
for Preparing QA Project Plans" (QAM-005/80). These shall be 
submitted to, approved by the three Project Managers, and 1n 
place prior to performing any of the activities related to the 
Health Risk Assessment. Protocols will be updated and revised 
as necessary. These protocols will be utilized for performing Q 
the work activities for each of the Individual tasks. 5. 
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6. _ The USEPA, the NYSDEC and the NYSDOH agree that the proposed 
schedule of activities related to the Health Risk Assessment 
found In Attachment 5 will be followed to the maximum extent 
possible. This schedule may be amended If modifications are 
agreed to by all three agencies Involved In these studies. * 

7. The Initial funding for Tasks 1, 2, and 3 1s being provided from 
the following sources: The General Motors Corp. - $370,000 
(approximately 80% of the total cost) and the New York State 
Department of Environmental Conservation - $91,300 
(approximately 20% of the total cost). The total cost estimate 
for these three tasks 1s $461,300. The funds to perform these 
studies will be allocated on a One time, lump sum basis only, as follows: 
Task 1 - F1sh - $271,300 
Task 2 - Wildlife - $130,000 
Task 3 - Breast M1lk - $ 60,000 
Subtotal (1 through 3) - $461,300 

T«k 3 will M fundwl. in pan. by a auballocanon of 380 000 of appropnata fundi to tha NYSDOH by ttw NYSDEC upon amcutian of tnii MOU. 
The S6C 000 will be used a two-year period by NYSDOH in accordance with the e^endtture plan for Task 3 included in Attachment 4. Task 4 (Preparation of the Final Overall Health Risk Assessment 
Report utilizing the data and results of Tasks 1 through 3) will 
be performed by the New York State Department of Health (NYSDOH). 

8. The USEPA, the NYSDEC and the NYSDOH agree to spend these funds 
only on activities related to the Health Risk Assessment. 

9. The USEPA, the NYSDEC and the NYSDOH agree to exchange written 
progress reports and an Itemization of documented expenditures 
Incurred for activities related to the Health Risk Assessment at 
the General Motors Corp., .Central Foundry Division Site 1n 
Massena, New York, on a quaaifefrly basis 1n the format 
exemplified 1n Attachment 6, and to establish time and actlvltjy /\ 
reporting codes and a cost center to document direct /) 
expenditures related to the Health Risk Assessment at this site.// 
Reporting will follow the Federal fiscal year. Also, a complete 
written Itemized financial account will be required from each 
Task Leader (Tasks 1 through 3) within one month of the 
completion of each of these tasks. 
The first written status or progress report will be due from 0 
each of the Initial three Task Leaders within 30 calendar days a: 
following the signing of this MOU by the three agencies Involved. o © ov 

10. All expenditures and claims for costs under this agreement are 
subject to review and approval by appropriate State and Federal auditors. © Co o\ 
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6. The USEPA, the NYSDEC and the NYSDOH agree that the proposed 
schedule of activities related to the Health Risk Assessment 
found 1n Attachment 5 will be followed to the maximum extent 

- possible. This schedule may be amended 1f modifications are 
- agreed to by all three agencies Involved 1n these studies. 

7. The Initial funding for Tasks 1, 2, and 3 1s being provided from 
the following sources: The General Motors Corp. - $370,000 
(approximately 80% of the total cost) and the New York State 
Department of Environmental Conservation - $91,300 
(approximately 20% of the total cost). The total cost estimate 
for these three tasks 1s $461,300. The funds to perform these 
studies will be allocated on a One time, lump sum basis only, as 
follows: 
Task 1 - F1sh - $271,300 
Task 2 - Wildlife - $130,000 
Task 3 - Breast M1lk - $ 60,000 
Subtotal (1 through 3) - $461,300 
Task 3 will be funded, 1n part, by a suballocation of $60,000 of 
appropriate funds to the NYSDOH by the NYSDEC upon execution of 
this M0U. The $60,000 will be used over a two-year period by 
NYSDOH 1n accordance with the expenditure plan for Task 3 
Included 1n Attachment 4. 
Task 4 (Preparation of the Final Overall Health Risk Assessment 
Report utilizing the data and results of Tasks 1 through 3) will 
be performed by the New York State Department of Health 
(NYSDOH). 

8. The USEPA, the NYSDEC and the NYSDOH agree to spend these funds 
only on activities related to the Health Risk Assessment. 

9. The USEPA, the NYSDEC and the NYSDOH agree to exchange written 
progress reports and an Itemization of documented expenditures 
Incurred for activities related to the Health Risk Assessment at 
the General Motors Corp., Central Foundry Division Site 1n 
Massena, New York, on an annual basis 1n the format exemplified 
1n Attachment 6, and to establish time and activity reporting 
codes and a cost center to document direct expenditures related 
to the Health Risk Assessment at this site. Reporting will 
follow the Federal fiscal year. Also, a complete written 
Itemized financial account will be required from each Task 
Leader (Tasks 1 through 3) within one month of the completion of 0 
each of these tasks. ^ 
The first written status or progress report will be due from 0 each of the Initial three Task Leaders within 30 calendar days ° 
following the signing of this M0U by the three agencies 
Involved. o 
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The Project Managers for each agency shall be responsible for 
ensuring that the provisions of this MOU are carried out within 
each agency. The Project Managers for each of the three 
agencies shall be responsible for the proper completion of this 
Health Risk Assessment. All persons (Including the Individual 
Task Leaders) shall be bound by the terms of this MOU. They 
shall report to the Project Managers 1n all matters related to this Health Risk Assessment. 
It Is agreed that 1t shall be the stated policy of the USEPA 
the NYSDEC and the NYSDOH that this Health Risk Assessment will 
be performed 1n as totally objective and scientifically neutral 
fashion as can be humanly and practically achieved. Steps will 
be taken to ensure, to the greatest extent possible, that no 
bias or prejudgements are Introduced Into these studies at any 
point, from the start to the end of the project. The overall 
fairness and objectivity of this Health Risk Assessment are of absolute and primary Importance. 
The General Motors Corp. shall be kept fully and completely 
Informed of all aspects of each of the Individual tasks and of 
the overall Health Risk Assessment to the greatest extent 
possible. The General Motors Corp. will not provide any of the 
direction for the performance of these studies. That direction 
will be the sole responsibility of the USEPA, the NYSDEC and the 
NYSDOH. These same three agencies will also be responsible for 
ensuring the technical adequacy, the scientific quality and the 
objectivity of the Health Risk Assessment. Comments or 
suggestions may be provided by the General Motors Corp. All 
comments provided will be given serious review and consideration 
by the three agencies performing the Health Risk Assessment. 
However, the final disposition of any comments or suggestions 
will be the responsibility of the three agencies Involved. The 
General Motors Corp. will be provided with copies of all data 
obtained as soon as practical (1n no case should this be later 
than the date of release of each Draft Task Report). The 
General Motors Corp. shall also be provided the opportunity to 
obtain split samples of any environmental media obtained during 
these studies to the greatest extent possible. The USEPA will 
provide the primary coordination between all of the persons 
Involved with the Health Risk Assessment and the General Motors 
Corp. Direct contact by Individuals will be allowed, as long as 
overall project guidelines are followed. 
The Mohawk Nation at Akwesasne shall be kept fully and 
completely Informed of all aspects of each of the individual 
tasks and of the overall Health Risk Assessment to the greatest 
extent possible. The USEPA will provide the primary 
coordination between all of the persons Involved with the Health 
Risk Assessment and the Mohawk Nation. 
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15. No Information pertaining to the Health Risk Assessment Studies 
will be released by anyone Involved 1n the studies to the 
public, press, or other news media without the prior 
notification of all three agencies responsible for the 
completion of these studies. All of the Information from these 
studies will be made available to the press and to the public 1n 
a uniform and orderly manner through the three agency's 
respective signatories or their designees. A minimum of 24 
hours advance notice shall be provided to the other a'gencles • 
should one agency deem 1t necessary to release Information to 
the public. The advance notice shall be made to the signatory 
or their designee. The primary responsibility for the 
dissemination of this Information shall rest with the USEPA. 

16. All correspondence and communication of data and Information 
will be conducted according to the chain of command procedures 
!v£nl? UP°" a* t['e ̂  !f. 1987 meeting between the USEPA, the NYSDEC, and the NYSDOH. Pursuant to the above-mentioned 
meeting, the Task Managers shall report to the NYSDEC and NYSDOH 
Project Managers, who will then coordinate with EPA's Project 

A11 commun^cat1on from the EPA will be directed to the 
NYSDEC and NYSDOH Project Managers, who will then be responsible 
for the prompt transmittal of this Information to the Task 
Managers within their respective agencies. 

Recommended By: por the State of New York 
Department of Environmental Coj^ervatlon 

D«e <'. nit /tvCy, M <r̂  

Date 

For the Untied States Environmental Protection Agency 

For t]»^Stat( 
it Ofi 

Date thy - Trn 1/ 
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ATTACHMENT 1 
Background and Summary 
Health Risk Assessment 

GMC-CFD 
Massena, New York 

This three-part Health Risk Assessment 1s a part of the overall 
Remedial Investigation/Feasibility Study (RI/FS) currently being conducted 
by the General Motors Corp. (under terms of an April 16, 1985 Consent Order 
negotiated with the USEPA) at Its Central Foundry Division Plant Site near 
Massena (St. Lawrence County), New York. This site 1s listed on the 
National Priorities List (NPL) register developed by the USEPA under 
Administrative Order Index No. II CERCLA-50201. It 1s also a Class 2 site 
on the 11st of Inactive hazardous waste sites established by the Bureau of 
Hazardous Site Control of the NYSDEC as Site No. 6-45-007. 

This Health Risk Assessment 1s designed to be a realistic and 
practical study to assess major potential pathways of exposure of human 
populations, and 1n particular the residents of the Mohawk Nation at 
Akwesasne, New York, to Polycholor1nated-B1phenyls (PCBs) 1n the food 
chain. The study examines three primary potential routes of exposure: 
(1) through consumption of fish; (2) through consumption of wildlife; and (3) through consumption of human breast milk. 

Agreement to perform the study was reached as the product of 
negotiations among the following parties during the spring and summer of 
1987: the General Motors Corp.; elected representatives from the Mohawk 
Nation at Akwesasne, New York; the USEPA; the NYSDOH and the NYSDEC. 

\ 

The costs for performing the three tasks or parts of the Health Risk 
Assessment have been estimated as follows: Fish - $271,300; Wildlife -
$130,000; and Human Breast M1lk - $60,000. The total cost for these three 
tasks (which does not Include the costs for the final overall Health Risk 
Assessment) has been estimated to be $461,300. General Motors Corp. 1s 
supplying $370,000 of the funding required (or approximately 80% of the 
total cost estimate). The balance of the funding required - $91,300 (or 
approximately 20% of the total cost estimate) Is being provided by the 
NYSDEC. It should also be recognized that substantial Indirect costs will 
also be Incurred by each of the agencies Involved In the completion of the 
study. The entire study (Including the three data collection tasks and the 
final overall Health Risk Assessment) 1s estimated to take approximately 
three years to complete beginning In September 1987 and ending 1n September 
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SAMPLING PROTOCOLS AND QUALITY ASSURANCE PLANS 

For 

CONTAMINANT MONITORING OF FISH FROM WATERS 
TN AND NEAR THE AKWESASNE RESERVATION 

nv THE MOHAWK NATION 

n »..ir nf a thrae-oart project to evaluate contaminant conditions in 
blo„ zzzswu/r -
York Involving the G*""1""JJJJ Aase,,m«nt to b. conducted by the Sew York 
providing dst" ueelth on the coniumptlon of fleh by members of the Mohewk 
^ri:nD7t"^.°n.H"Ucl'ooV.t.tlon end " " 

Environments! clUlZlTo*. X York St.t. D.p.rtnent of H.elth end th. 
Mohawk Nation at Akwesasna 

Prepared by: 

Ronald J. Sloan, Ph.D. 
Research Scientist 

Bureau of Environmental Protection 
Division of Fish and Wildlife 

New York State Department of Environmental Conservation 
50 Wolf Road, Room 530 

Albany, New York 12233-4756 
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CONTAMINANT MONITORING OF FISH FROM WATERS 
™ AMD NEAR THE AKVESASNE RESERVATION 

OF THE MOHAWK NATION 

SAMPLING PROTOCOLS AND QUALITY ASSURANCE PLANS 

New York State Department of Environmental Conservation and the U.S. 
Environmental Protection Agency in conjunction with the Mohavk Nation at 
Akvesasne. 

USEPA Project Manager Christine Visnic 

New York State Project Manager James Reagan 

USEPA Quality Assurance Officer Wilbur Sellers 

New York State Quality Assurance 
Officer Robert Bauer 

New York State Task Manager ionald Sloani Ph.D 

Mohawk Nation Coordinator Ren Jock — a 
2 2 
o 

New York State Department of Health ^ cn 
Health Risk Assessment ,/ ̂  
Coordinator nntkony Vrtl ~ S 
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INTRODUCTION 

Previous chemical analyses of biota and other environmental strata in 
the Massena* area on the St. Lawrence River have indicated relatively high 
concentrations of organochlorines, including PCB (NYSDEC 1978, 1981, 1987$). 
Consequently, health advisories on the consumption of fish and other wildlife 
are in effect (NYSDEC 1987b). Although several sources of contamination are 
known, the contribution of any one point source to the system is unknown. 

The fish monitoring project outlined in this document, even though 
focusing on particular geographic points, will not, by itself, unquestionably 
elucidate a direct "cause-effect" relationship. In concert, however, with 
other studies previously performed, planned, or awaiting conception, the 
evaluation of fish will complement other data sets in order to better 
determine and resolve contaminant conditions faced by the ultimate consumer of 
natural resources - man. The Mohawk Nation at Akwesasne, intimately tied to 
the land and its produce, lies adjacent to and downstream of one specific 
potential generator of xenobiotics and the current project is oriented toward 
that site. However, to be objective other inputs are acknowledged. The study 
design is oriented to recognize such influences. 

This revision of the sampling plan and protocols incorporates the 
quality assurance and quality control aspects of the project according to 
guidelines specified in "Interim Guidelines and Specifications for Preparing 
Quality Assurance Project Plans" (USEPA 1980). The major departure from the 
recommended format is the presentation of the project description (Section 3) 
by tasks: 

Task 1 - Collection of fish 
Task 2 - Preparation, shipment and 

chemical analyses of samples 
Task 3 - Data management and statistical 

analyses 
Task 4 - Reporting 
Task 5 - Administration 

All sections are subject to revision including additions of passages to 
provide more complete descriptions, and modifications to procedures or 
activities. A final draft of this document is not anticipated until February 
1988 primarily due to laboratory contract negotiations. 
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PROJECT DESCRIPTION: 

Dace of Initiation: Spring 1988 

A. OBJECTIVES AND SCOPE 
Existing data on contaminants in fish and wildlife in the vicinity of 
and on the Akvesasne Reservation is limited. The evaluation of 
wildlife is being addressed separately. Therefore, the objectives 
this project concerning the fishery resource are: 

To assess contamination levels of those fish species utilized by 
the populace adequate to derive public health risks and develop 
health advisories on thm consumption of fish; and 

To evaluate spatial relationships of contamination with respect to 
source(s) such as industrial discharges, leachates or contaminated 
sediments. 

B. TASK 1 - COLLECTIONS OF FISH 

Monitoring network design and rationale: 

This orolect is envisioned as a one-time effort with sampling scheduled 
for the Spring of 1988. However, it may develop that additional or 
follow-up monitoring events are advisable. Sampling will b«! for f 
of edible size from various locations as depicted in Figure 
coordination and cooperation with the Mohawk Nation at Akwesasne. 
description and rationale for each location is provided in Table 1. 

Data to be collected and rationale: 

The following species are reported from the watershed and are available 
from at least some collection locations: 

Smallmouth bass Bluegill 
Largemouth bass Black crappie 
Walleye W 
Northern pike Brown B^ead 
Muskellunge Channel catfish 
Yellow perch White sucker 
White perch Ca-rp 
Rock bass Burbot 
White bass Brown trout 
Pumpkinseed Lake sturgeon 
American eel Pacific salmon 
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^ DIRECTION OF WATER FLOW 

Figure i: Sampling stations for fish from waters in or near the Mohawk Nation at Akwes.is.u-
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Table 1. Locations, identified on Figure I, for sampling fish in and near 
the Mohawk Nation at Akwesasne. 

Station 

I 

Location 

St. Lawrence River -
mouth of unnamed tributary 
on Franklin/St. Lawrence 
County boundary. 

St. Lawrence River -
bay west of, but adjacent 
to, Raquette Point 

St. Lawrence River -
vicinity of St. Regis 
Village 

St. Lawrence River -
north channel of Cornwall 
Island 

St. Lawrence River -
above Robert Moses 
Power Dam 

St. Regis River -
northernmost segment 
near St. Regis Village 

St. Regis River -
reach from above dam in 
Hogansburg to southern
most segment bordering 
Reservation 

Raquette River - et mouth 

Reason for Inclusion 

Immediate proximity to the 
"Central Foundry" Superfund 
site. 

Downstream, but proximate 
to the waste site and is heavily 
utilized for fishing by local 
populace. 

Downstream of waste influences 
from the industrial activities 
along the St. Lawrence River 
but still on Reservation property 
(U.S. side) in an area intensively 
fished by the populace. 

Earlier unpublished Canadian 
fish data indicated lesser 
contamination in the north channel 
compared to samples in the so^h 
channel (i.e. near "Central Foundry ). 
The sampling point is downstream but 
near potential industrial sources to 
the north-channel. 

Reflects upstream "background" 
conditions in the St. Lawrence 
River to which fish in the areas 
under study are exposed. 

To evaluate contaminant conditions in 
fish from the St. Regis River near its 
mouth. Fish collected at this site 
are accessible to villagers and may not 
be as contaminated as fish from the St. 
Lawrence River. 

To evaluate contaminant conditions in 
fish from the St. Regie River upriver 
from the Reservation which are 
restricted from the St. Lawrence River 
by the dam in Hoganaburg. 

An area heavily utilized for fiehing. 
Fish have accesa to the St. Lawrence 
River and may be contaminated. 
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Table 1 (Continued) 

a Raouette River- upstream Fish from this site are less likely 
of Route 37 bridge in (than from Station 8) to have been 
vicinity of Reservation exposed to contamination from the 
boundary St- Lawrence River 

10 Grass River - at mouth To evaluate potential additional 
sources of contaminants to the St, 
t .H « rh# Crass River. 

11 Between St. Regis and 
Yellow Islands or in the 
Snye Marsh 

12 St. Lawrence River 

To determine downstream extent 
of contaminant conditions in fish 
of the Mohawk Nation at Akwesasne. 

A "control" site where species mix 
may be different from Station 5. 

O 
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At ssch sits, up to six species should be collected. With the 
exception of muskellunge. northern pike, end lake sturgeon e minimum of 
5 fish end a maximum of 20 are required for each species at each site. 
Because populations of the muskellunge, pike and sturgeon are low, no 
more than 10 individuals should be taken from all sites; at each 
location where one of these species is taken a minimum of three is 
desirable to provide an estimate of variance. 

All fish should be of edible size or legal size if applicable (i.e. 
bass, walleye, muskellunge, northern pike or brown trout). Large sizes 
are preferred. 

Recognizing that diversity in habitat, water quality, and other 
variables influences species distributions, reasonable attempts should 
be made to collect fish in the following categories: 

One species of restricted home range and low fat content that is 
common to all locations (possible species: pumpkinseed, bluegill, 
yellow perch, smallmouth bass, rock bass). Yellow perch is e good 
target species. 

One species of restricted home range and high fat content that is 
common to all locations (possible species: American eel, carp). 
Carp is a good target species, although in larger waterways carp 
are known to travel widely (ref). 

One species with wide home range and low fat content that is 
v. not common to all locations (possible species: walleye, esocids). 

One species with wide home range and high fat content that is 
not common to all locations (possible species: channel catfish, 
white perch). 

Two species selected on basis of availability (not common to all 
locations) and/or local preference (possible species: lake 
sturgeon, brown bullhead, black crappie, largemouth bass, 
smallmouth bass, white bass, Pacific salmon - i.e. coho or 
chinook). 

These species represent those most likely to be available for harvest; 
however, if another species is discovered to be abundant and utilized 
by anglers, particularly msmbers of the Akwesasne Nation, the species 
should be added or substituted as appropriate. 

Fish will be collected and handled following standard procedurss 
(Appendix A). As noted in those procedures the following data are to & 
be recorded for each fish before being prepared for chemical analyses: ar 

o 
Unique tag number Species o 
Date "•*«*>« 
Location Length Q . 
Method of collection Sex (if possible without cutting) vo 
Collector(s) oj 
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Within 12 hours of capture, freeze whole at 0#F * 10*F. In the field, 
place fish on ice immediately upon landing. The overall collection 
(Tabls 2) will result in a minimum of 360 individual analyses on 
specimens selected from the maximum number of fish available, 
potentially as high as U&O. The compositing procedure will result in 
36 samples for the acid extractables and base/neutrals utilizing the 
remainders of the carcasses in order to maximize the information for a 
siven sample location and reduce the variability inherent in analyzing 
individual fish. Similarly, the fillet composite for PCDD, PCDF and 
cogeneric PCB analyses will also result in 36 sacples. Fillets (i.e. 
"edible portions") are appropriate since standards, guidelines or other 
information are available to allow an assessment of human health risk 
for mercury, organochlorines, dloxins and dibenzofurans. The costs for 
congeneric PCB analyses are being defrayed using other fiscal sources. 

Field weights are the responsibility of the Field Coordinator or the 
Field Technician and are taken at the time the fish are placed in the 
freezers at Hogansburg. Scales are calibrated at each weighing session 
with standard weights. Accuracies sought are nearest whole gram tor 
specimens between 50g to 250g. In keeping with the health risk 
assessment, fish weighing less than 50g presumably are not normally 
consumed and hence would not be retained. Between ..50g to 500g, a 5g 
accuracy is adequate and above 500g, a lOg error is sufficient. For 
fish greater than 5kg, accuracy within lOOg is sought. 

o 3 3 
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C. TASK 2 - PREPARATION. SHIPMENT, AND CHEMICAL ANALYSES OF SAMPLES 

A* the locked freezers at the Community Center in Hoganeburg reach 1/2 
capacity, samples are transported in a frozen state to the NYSDEC Hale 
Creek Field Station at Gloversville, New York. They are placed in the 
custody of a responsible person at that facility who will sign the 
Continuity of Evidence form. 

• 

Preparation of the samples for shipment to the contract analytical 
laboratory is the responsibility of the field technician with some 
assistance from the Hale Creek staff. 

Fish will be filleted following standard procedures using the left 
fillet (Appendix A). At the time of filleting, reweigh and record the 
whole weight to determine amount of shrinkage. *8C0td •'*» 
condition, and general condition of the organism. Weights of fillet 
and remaining carcass will be recorded, and these portions will be kep 
frozen (0*F + 10*F) until they are either prepared for chemical 
extraction and analysis, or discarded. Field scales and laboratory 
scales at HaJe Creek should be standardized with known weights each 
time the scales are used. 

Determination of samples for individual analyses and compositing is the 
responsibility of the Task Manager end generally involves selection of 
the larger individuals of each species from each location. 

Each fillet or composite sample is placed in an unused bag,, t88|?8l 
refrozen in an appropriate insulated shipping container (DO NOT CLOSE 
THE LIDS!!). Analysis Request Forms supplied by Hazleton are complete 
for each container specifying fish tag numbers, location of c*Ptu"' 
analyses to be performed, and an estimate of concentrations. The 
estimated levels are useful to the laboratory only for P^0**8 ot 
determining initial dilutions of the extracted materials. It haii no 
bearing on the results but it does provide a mechanism to maintain 
lower analytical costs. The estimated concentration la derived from 
previous analyses on similar species in the vicinity such as those 
reported by NYSDEC (1987). 

ch4<Mi*nr to Hazleton Laboratories America, Madison, WI occurs via 
Federal Express, on Mondays or Tuesdays. DO NOT SHIP ANY LATER IN THE 
WEEK. There is a remote chance that due to an error the samples could 
be wavlaid over a weekend. Once thawed, decomposition occurs rapidly 
andhencef the sampling effort and the study is for naughtLikevl... 
holidays are also avoided for shipping. Furthermore, a PRIORITY 1 
designation is used to ensure that samples arrive in good condition. 
Shipping containers should be clearly labelled as property o 
contract laboratory and include the full street address in the event 
the Federal Express label is inadvertantly lost or destroyed. P^vious 
experience with shipments contraindicates the necessity of using dry g 
ice to maintain the samples, provided the shipping containers are full 
£ prop.rlyptck.ii. U cooc.lo.r. .r. 1... the. 2/3 c.»«icy. «« 4ry ~ 
lea to fill and submit proper ORMA hazardous materials forms to Federal 
Express along with the air bill. Shipping is billed to the laboratory. 
ThS laboratory is reimbursed as part of normal invoicing procedures. 

o 

o o 
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Fi.h will be homogenized as individual fillets, «tract«d and analyzed 
by USEPA and USFDA approved techniques. Results will be reported on 
Zt weight and dry weight basis and percent lipid « alJ;°w 
calculation of contaminant concentrations on a lipid basis. The 
following analyses will be performed: 

Analysis protocols 

Hg and organochlorines 
- analyses performed by 
Hazleton Laboratories 
America, Madison, VI 

Pb, acid extractables 
and base/neutrals 
- analyses performed by 
Hazleton Laboratories 
America 

PCDD, PCDF and 
congeneric PCB 
- laboratory to be 
determined 

Samples 

left fillet of each fish collected 
(5 individual fish of 6 species at 
each site - 360 analyses). 

one composite of 5 carcasses of 
three species at each site (36 
analyses). 

one composite of 5 left fillets 
of three species at each site 
(36 analyses). 

The additional fish collected, but not selected for analysis, are to be 
used as back-up samples in the event of problems with 
finding a severely contaminated condition deserving of additional 
examination. Excess fish will be held at Hale Creek for up to nine 
months. 

Laboratory procedures are outlined in more complete detail in Appendix 
B. Analytical results are submitted to the Task Manager for reporting 
requirements. 

o 2 2 
o o o\ 
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D. TASK 3 ~ DATA KANAumm*. _— 
..J.. collections and analytical results 

AH completed fo™* for input to Lotus 1-2-3 worksheets or a 
are sent to the Task Model 60. Completed files are 
dBASE III-Jlu. fll. "'"'Sic,* (STSC 1986) eoftw.r. package for 
transferred to a g ^ analytical data comes available, 
statistical purposeis. By installation will 
or-SAS mav be operational on the rs a. auu.. 
furtfet facilitate the data an.ly.l. and reporting. 

, j mj|tais reported at the detection limit as 
B, conventlon. coBpounds and metalt »^utlitl[11 purp0„. by c«ki„g 
indicated in Appendix B are utilir partlcuiar observation and using 
sr̂ u :.rVcr.ilv.vJ:%r.fpo™.tioM.... d.t. b.tt.t 
,«l£y condition, of normality will occur a. naadad. 

vzirri*:: .ri»i'"duT".h «rt«v. cu'in."̂ "̂ '™. »£ Figure 
project 

Although «h. flow dl.gr- i;»^!fVrf oTgV^c^Vin1.'. "and 
area of confusion. P, n er tu€ fillet may be composited 
Hg analyaaa a. an In"'""1- t^ epeclee from th. L. collection 
in«i°onh.erThircoVpo.°it. i. "^«t.̂ jr;™;/.f,F0rjhr:!'r":i»Sof 

Vlah'.•..".u" ».;«ir.i £ ""er"^.. of an.ly... <1-
Pb, acid extractables and base neutrals). 

Hence, the augg.at.d d.t. format °° 
compound, determined, la preaant.d In Table 3. 

o 3 3 
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Table 3 Suggested data format for the fish monitoring project at locations 
on the St. Lawrence River in and naar the Mohawk Nation at 
Akwesasne. 

; Number Field Description Mnemonic Tv£e Width 
Decimal 
Places 

1 Fish tag number TAGNO Character 6 — 

2 Laboratory accession 
number 

LABNO Numeric 8 0 

3 Collector's name COLL Character 20 — 

4 Date collected 
(YYMMDD) 

DATE Numeric 6 0 

5 Collection method CMETHOD Character 10 -— 

6 Location of collection LOCATION Character 30 

7 Universal Transverse 
Mercator Coordinates 
(modified for New 
York State) - North 

- East 
UTMN 
UTME 

Numeric 
Numeric 

5 
5 

1 
1 

8 Site number (as 
listed in the sampling 
protocol) 

SITE Numeric 2 0 

9 Age of animal (years) AGE Numeric 2 0 

10 Sex (male, female. 
unknown) 

SEX Character 
(M.F.U) 

1 

11 Sexual condition 
(Immature, Mature, 
MaturinC, .Spent) 

CCND Character 
(I.M.MG.S) 

2 

12 Total length (mo) LEN Numeric 5 0 

13 . Total field weight (g) WGT Numeric 6 0 

14 Decision on whether 
fish is to be 
analyzed 

TOANLY Character 
(Y - yes; 
N - no) 

1 o 3 3 

15 Total weight at time 
of preparation (g) 

PRWGT Numeric 6 0 g 
a\ 

16 Date sample prepared 
for shipment 
(YYMMDD) 

PRDATE 
\ 

Numeric 6 o ; S ' U1 to 
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Field Number Field Description Mnemonic Type Width Places 

17 Weight of fillet (g) FWGT Numeric 6 " 1 . 

18 Weight of remainder 
of carcass (g) 

RCWGT Numeric 6 1 

19 Lipid content (£) PCTLPD Numeric A 1 

20 Aroclor 1221 (ppm) AR21 Numeric 5 2 

21 Aroclor 1016 (ppm) AR16 Numeric 5 2 

22 Aroclor 12A8 (ppm) ARA8 Numeric 5 2 

23 Aroclor 1254 (ppm) AR5A Numeric 5 2 

2A Aroclor 1260 (ppm) AR60 Numeric 5 2 

25 p, p* - DDE (ppm) DDE Numeric 5 3 

26 trans-nonachlor (ppm) TRANSNON Numeric 5 3 

27 v Dieldrin (ppm) DIELDRIN Numeric 5 3 

28 Mercury (ppm) HG Numeric 5 3 

29 Decision on whether 
animal will appear 
in a composite 

COMPDEC Character 
(Y - yes; 
N • no) 

1 

30 Date fish composited 
(YYMMDD) 

COMPDATE Numeric 6 0 

31 Number of fish in the 
composite; should be 
5 

N0INC0MP Numeric I 0 

32 Tag number of one 
fish selected as 
an individual on which 
to key the others 

KEYTAG Character 6 

33 Tag numbers of other 
fish in the composite 
sample 

KEYED Character 27 

34 Average total length AVLEN Numeric 5 0 

O s s 
o o o> 

o v> 
(SI u> 
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Field Number Field Description Mnemonic Type Width Places 

35 Standard deviation of SDL EN 
total length of 
individuals in the 
composite 

36 Minimum total length MINLEN 
of an individual 
in the composite 

37 Maximum total length MAXLEN 
of an individual in 
the composite 

33 Average total lab AVWGT 
preparation weight 
(g) of individuals 
in the composite 

39 Standard deviation of SDWGT 
total lab preparation 
weight of individuals 
in the composite 

40 Minimum total lab M1NVGT 
preparation weight 
of individuals in 
the composite 

41 Maximum total lab MAXWCT 
preparation weight 
of individuals in 
the composite 

42 Average weight of AVFVT 
fillets fg) in the 
composite 

43 Standard deviation of SDFWF 
of fillet weights 
in the composite 

44 Minimum fillet weight MINFWT 
in the composite 

45 Maximum fillet weight MAXFWT 
In the composite 

46 Lipid content (X) '••fTCLPD 

47 2.3.7.8* - TCDD (ppt) TCDD 

Numeric 7 . 

Numeric 

Numeric 

Numeric 

Numeric 

Numeric 

Numeric 

Numeric 

Numeric 

Numeric 

Nuemrlc 

Numeric 

Numeric 

7 

6 

6 

4 
5 

1 
1 
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Table 3 (Con't) 

yield Number Description 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

Total dioxin (ppt) 

2,3,7,8 - TCDF (ppt) 

Total dibenzofuran 
(ppt) 

Congeneric PCB - List 

Average weight of 
of remainders of 
carcasses (g) i® the 
composite 

Standard deviation 
of remainders of 
carcasses in the 
composite 

Minimum remainder of 
carcass weight in 
the composite 

Maximum remainder of 
carcass weight in 
the composite 

Lead (ppm) 

Acid extractables -

Base neutrals - List 

Code for having 
rechecked data and 
verified accuracy of 
the record 

Mnemonic 

DI0XT0T 

TCDF 

FURATOT 

Type 

Numeric 

Numeric 

Numeric 

Width Places 

5 

5 

5 

dependent on analytical results 

AVRCWT Numeric 6 

SDRCWT 

MINRCWT 

MAXRCWT 

Numeric 

Numeric 

Numeric 

P3 Numeric 5 3 

List dependent on analytical results 

dependent on analytical results 

VERIFIED Character 1 
(Y • yes; 
N • no) 

I 
o o o\ 
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The variable list is dependent upon the actual array of compounds 
determined as a consequence of chemical analyses. Hence, the number of 
fields in the data file will be greater than the 58 specified. 

Given the relatively small samples sizes at each location (Table 2) and 
problems of attaining the same species at all sites, a complete analysis 
of variance may not be possible. A priori comparisons may reinforce 
intuitive reasons for combining some locations or collections or 
statistical analysis. Both hydrological and biological considerations 
are important in such determinations. Hence, review of procedures, 
methodology, data and draft reports by the principal participants is 
critical as the project progresses. 

Parametric and non-parametric statistical analysis procedures will be 
employed, as appropriate. 

O 3 3 
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E. TASK A ~ REPORTING 

Laboratory results and collection records with accompanying biological 
data are submitted to the Task Manager in Albany as they come 
available. This information as it is tabulated will be transmitted to 
the Bureau of Toxic Substances Assessment for health risk-assessment 
(HRA) purposes. A draft technical report from a resource perspective 
will be prepared prior to the HRA. When the HRA is completed, the two 
segments are to be amalgamated into a final technical report. Data 
developed prior to this study will also be used as background material 
to provide the most comprehensive package possible. 

Although data will be reviewed with the interested parties during the 
course of the project, a public release on results and conclusions will 
not occur until the final report is completed and approved. 

The intended audience of the final document includes members of the 
Mohawk Nation, scientific and technical entities, interested lay 
publics, and the involved or affected staffs of federal, state and 
industrial organizations. 

i 
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F. TASK 5 - ADMINISTRATION 

A schedule of activities and products resulting from this project is 
presented in Table 4. 

Element 4 of this document provides an overview of project organization 
and responsibility. 

Project fiscal information (includes the $180,000 available through 
General Motors Corporation): 

Cost 

Task 1: Collections 

Personnel (Akwesasne) 

Collection Teams (2 men per team x 4 teams x 
$350/vk x 9 weeks) 

Advisor 

Coordinator 

Technician 

Administrative Overhead 
Subtotal 

Materials and Supplies 

Travel 

Gill neta and collecting equipment 
Weighing scales and measuring boards 
Thermometers (2) - mercury. -30 C to 50 C 
Gas and Oil (outboard motors) 
Life Jackets (9). fire extinguishers 
Insulated Coolers (5) 
lea 
Miacellaneous 
Plastic bags 

Subtotal 

Subtotal - Task 1 

$25,200 

5,000 

4,800 

4,500 

12,000 

5,300 
300 
30 

1,530 
260 
320 
500 

1,700 
100 

$ 350 

$51,500 

$10,040 

$61,890 

o 3 3 
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Task 2 - Preparation, Shipment and Laboratory Analyses 

Shipping 

Laboratory Analyses 
Hazleton (organochlcrlnes, Pb, Hg, acid 
extractables, base neutrals, sample prep, 
lipids) 

PCDD, PCDF, congeneric PCB (contract lab 
being sought) 

Travel 
Subtotal - Task 2 

S 850 

121,310 

55,000 

600 
$171,760 

Task 3 - Data Management and Statistical Analysis 

Personnel (30 staff days @ $200/day) 

Travel 
Computer Maintenance and Software Costs 

Subtotal - Task 3 

Task 4 - Reporting 

Personnel (30 staff days 9 $200/day) 

Travel 
Subtotal - Task 4 

$6,000 

200 

1,500 

S6.000 

250 

$ 7,700 

S 6,250 

Task 5 - Admnistration 

Personnel (15 staff days at $200/day) 

Travel 

Administrative overhead (all tasks exclusive 
of Task 1) 

Subtotal - Task 5 

TOTAL 

$3,000 

200 

10,500 

$271,300 

$ 13,700 £ 
^ 
o o 
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Schedule of activities and products related to contaminant 
nonitoring of fieh from waters in and near the Akvesasne 
Reservation of the Mohawk Nation. 

Activity 

Update sampling and quality 
assurance plan 

Initiate contract approval process 
- laboratory 
- field crews 

Finalize contracts or letters of 
agreement 

Final draft of sampling and 
quality assurance plan 

Begin field sampling 

Fnd field sampling 

Preparation of samples for shipment 
to contract lab (Hazleton) 

Shipments to Hazleton 

All analytical results from Hazleton 

Select representative samples for lab 
performance, PCDF. PCDD, Congeneric 
PCB 

Analytical results from lab conducting 
PCDF, PCDD, and Congeneric PBC 
analyses 

Month/date 

11/1/87 

9/10/87 
9/29/87 

1/15/88 

2/1/88 

4/1/88 

6 / 1 / 8 8  

4/15-6/30/88 

5/1-6/30/88 

8/1/88 

7/15/88 

10/1/88 

Submit analytical results to DOH 
for HRA 

Draft technical report 

Final technical report (DEC) 
and HRA (DOH) 

10/15/88 

11/1/88 

1/1/89 I 
o o o> 
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PROJECT ORGANIZATION AND RESPONSIBILITY: 

Proiect management is depicted in Figure 3. The following is a list of 
key project personrel and their corresponding responsibilities: 

Christine Visnic (USEPA) 

James Reagan (NYSDEC/Div. HW) 

Robert Bauer (NYSDEC/Div. FW) 

Ronald Sloan (NYSDEC/Div. FW) 

Ken Jock "(Mohawk Environmental 
Health Services) 

James Ransom (Mohawk Environmental 
Health Services) 

Tony Forti (NYSDOH) 

Henry Lickers (St. Regis 
Environmental Health Dept.) 

Darrell Sweredoski (NYSDEC/Reg 6) 

Federal oversight for fiscal 
accountability and project QA with 
respect to meeting needs for Superfund 

Departmental administration of funds 
and description of responsibilities; 
general oversight for project progress 
and integrity 

Performance auditing 
Systems auditing 
Overall QA 

Overall project management 
Data processing 
Data QC 
Report preparation 

Oversight of field sampling operations 
QC of field operations 

Coordination of field sampling 
Handling and preparation of samples 
Shipping 
QC of collections, preparation 

and shipping 

Evaluation of contaminants data 
for health risk assessment 
including applicable QA aspects 

Report preparation 

Interpretation/evaluation of 
contaminants data as related 
to Mohawk Nation affairs 

Input to final report 

Liaison to Region 6 to provide 
information to the administration; 
feedback mechanism to project 
personnel 
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Albert Schiavone (NYSDEC/Reg 6 FW) 

Doug Dillman (Kazleton Laboratories) 

Oversight for Bureau of Fisheries 
Technical input, review and 

interpretation for resource 
concerns 

Laboratory analyses 
QC of laboratory operations -

To be determined (Contract laboratory Laboratory analyses 
for PCDF, PCDD and congeneric PCB) QC of laboratory operations 

O 2 2 
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Organizational responsibility for persons Involved with the contaminant monitoring 
of fish from waters In and near the Akwesasne Reservation of the Mohawk Nation. 
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OA OBJECTIVES FOR MEASURF*™T DATA - PRECISIONACCURACY. COMPLETENESS, 
REPRESENTATIVENESS AND COMPARABILITY: 

Details on the data quality requirements and assessments are provided 
in Table 4 for the heavy metals (lead and mercury) and the organic compound 
groups (organochlorines. acid extractables. base neutrals, dioxins, and 
dlbenzofurans). 

Oftentimes, due to the necessity to simplify terms, information Is 
lost. This is the case with distinguishing between detection and quantitation 
limits. In practice they have been used synonymously. Realistically, the 
detection limits presented in Table 4 are quantitation limits. The listed 
values are not reflecting instrument sensitivity. For working purposes, 
however, the resulting analyses will provide reliable data. 

For the acid extractables, base neutrals, dioxins and dlbenzofurans, 
the analytical methodologies, particularly in biological tissues and their 
large scale application, are in the developmental stages. 
on accuracy and precision are rather arbitrary. As more laboratories enter 
into this realm of analytical measurement, and the QA database expands. the 
figures given will undoubtedly change. For this project, the . 
provided are felt to be reasonable targets. The higher precision 1*®*" use 
to 1udge laboratory performance were established arbitrarily, usually 
^ I t l p u  l v  f l v .  o f  t h ,  q u . n t l t . c i o o  l i m i t .  U n t i l  J ' " ™  
available to establish precision and accuracy protocols it is desirable 
strive for analytical results at or below the specified limits. 

Data representativeness: Fish samples shall consist of edible portions 
(i.e. standard fillets as indicated in Appendix A) and sizes where 
for human health concerns. The general sample design is Prov"ed *n *1 
Composites of the remainders of the carcasses will be anlayzed for^ lead since 
the liver, kidney and bones are likely sites for lead •CCUBulat^' " 
concentrations are high (i.e. greater than 1 ppm, on a wet ^ 
comparable standard filltts will be analyzed. The 36 samples slated foracid 
extractable and base/neutral screens will also involve 
carcasses. The 36 samples for dioxin and dibenzofuran analyses will consist 
of composites of standard fillets. 

Data comparability: Analyses will be performed for all fish with the 
exceptions noted above, on standard fillets. Comparisons will be made ™ both 
wet weight and lipid bases with results reported in parts per million (ppm) 
ug/g. Dioxins and dibenzofurans are reported in parts per trillion (ppt) or 
picograms/g. 

Data completeness: Data will be considered complete when the minimum g 
required numbers of samples are collected and all results are returned froir s 
the laboratory. 0 
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able 5s Data Quality Requirements and Assessments: 

Sample 
Matrix 

Detection 
I.lmit 
(ppm) 

Quantitation 
Limit 
(ppm) 

ietale and OrRanochlorlnes 

Mercury 
Lead 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
p.p' -DDT 
p,p' -DDE 
p.p' -DDD 
Aldrin 
Dleldrin 
« -HCH 

-HCH 
Y -HCH 
4 -HCH 
Eodrin 
Heptachlor 
Heptachlor expoxide 
cia-Chlordane 
trans-Chlordane 
cla-Honachlor 
trans-Nonachlor 
Oxychlordane 
Compound "E" 
Toxaphene 
Mlrex 
Hexachlorobenzene jj 

in l£> 
© 
l£> o o 

Si s: o 

Ktsli tissue 0.025 0.025 
K1 kIi tissue 0.02 0.02 
Fish tissue 0.05 0.05 
Fish tissue 0.05 0.05 
Fish tissue 0.05 0.05 
Fish tissue 0.05 0.05 
Fish tissue 0.05 0.05 
Fish tissue 0.05 0.05 
Fish tissue 0.05 0.05 
Fish tissue 0.01 0.01 
Fish tissue 0.01 0.01 

Fish tissue 0.01 0.01 
Fish tissue 0.01 0.01 
Fish tissue 0.01 0.01 
Fish tissue 0.01 0.01 
Fish tissue 0.01 0.01 
Fish tissue 0.01 0.01 
Flsli tissue 0.01 0.01 

Fish tissue 0.01 0.01 

Fish tissue 0.01 0.01 
Fish tissue 0.01 0.01 
Fish tissue 0.01 0.01 
Fish tissue 0.01 0.01 
Fish tissue 0.01 0.01 

Fish tissue 0.01 0.01 
Pish tissue 0.01 0.01 
Fish tissue 0.01 0.01 
Fish tissue 0.01 0.01 

; Fish tissue 
) Fish tissue 

0.01 0.01 ; Fish tissue 
) Fish tissue 0.01 0.01 

1*1 nK t-(cCIIO n.ni 0.01 

• 302 
+302 
+ 302 
+ 302 
+ 302 
002 
+ 302 
+_302 
• 302 
+242 
•242 
•242 
•242 
•242 
• 242 
• 242 
• 242 
•242 
•242 
• 242 
•242 
• 242 
• 242 
• 242 
•242 
•242 
• 242 
•242 
•242 
•242 
• 242 

#> > M in a e H-n P » M-p a o c IS a 
rn o o r-n 

u> in H •a H- O 7T IS O. r» P" 1 IS IS o in o (U < a IS •o >1 •— 
»-»• IS IS in in . n> P o> 

»-• 

N IS Q. 
in P" m 
»— t-* 
cr IS 
.o c 0) 
(-• H-n X 

0.063 
0.100 
0.649 
0.649 
0.649 
0.649 
0.649 
0.649 
0.649 
0.033 
0.033 
0.033 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

•202 
•202 
•202 
•202 
•202 
•202 
•202 
•202 
• 202 
• 202 
•202 
• 202 
•202 
• 202 
• 202 
•202 
• 202 
•202 
•202 
• 202 
• 202 
• 202 
•202 
•202 
•202 
• 202 
• 202 
•202 
• 202 
• 202 
• 202 



ible 5L (Continued). 

lenent/Conpound 
Sanple 
Matrix 

Detection 
I.imit 
(ppm) 

Quantitation 
Llnil 
(PP">) 

cid Bxtractables 

-Chlorophenol 
-Nltrophenol 
-Nltrophenol 
,4-Dichlorophenol 
,4-Dimethylphenol 
,6-Dinitro-o-cresol 
: ,4-Dinitrophenol 
»-Chlor-m-creaol 
'entachlorophenol 
'henol 
! ,4,6-Trichlorophenol 
2-Methy1-4,5-d init ropheno1 
?-Chloro-3-methyl phenol 
2,4,6-Trichlorophenol 

Baaa Neutrals 

1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo(a)anthracene 
Benso(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bia(2-Chloroethoxy) 

•ethane 
bla(2-chloroethyl) 

ether 
bia(2-Chlorolaopropyl 

ether 
bie(2-Ethylhexyl) 

phthalate 
4-Bromophenylphenylether 

vo 
vo 
<y> o 
V£> o o 

Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 2 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 2 
Fish tissue 2 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 

Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue. 0.8 
Fish tissue 0.8 
Fish tissue 2 
Fish tissue. 0.8 
Fish tissue 0.4 
Fish tissue 0.4 
Fish tissue 0.4 
Fish tissue 0.4 
Fish tissue 0.4 

68 
s s: o 

Fish tissue 0.8 

Fish tissue 0.8 

Fish tissue 0.8 

Fish tissue 0.8 
Fish tissue 0.B 

0.8 
0.8 
2.0 
0.8 
0.8 
2.0 
2.0 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
2 
0.8 
0.4 
0.4 
0.4 
0.4 
0.4 

0.8 

0.8 

0.8 

0.8 
0.8 

Estimated* 
Estimated Accuracy Precision Precialon 
Accuracy Protocol (ppm) Protocol 

«-»• > 
• 302 0 1 B 4.0 
•302 H* W D 4.0 
• 302 T3 H-

H- B 10.0 
•302 rr c <9 B 4.0 
• 302 o. o 4.0 
• 302 ti H> n 10.0 
• 302 o O M 10.0 
•302 < (9 o 4.0 
• 302 »i th 

H* 4.0 
• 302 <9 rt (A XT 4.0 
•302 • 19 4.0 
• 302 01 P> 4.0 
• 302 •g 4.0 
•302 s1 4.0 m 

a 0» 
M 

• 302 3 4.0 
• 302 o. 4.0 
• 302 M '  4.0 
•302 3* 

» 4.0 
• 302 M 10.0 
•302 tr 4.0 
• 302 A 2.0 
• 302 X> c 2.0 
• 302 (U 

»— 2.0 
• 302 H" rt 2.0 
• 302 2.0 

(u 
in 

• 302 w c 4.0 
M A 

• 302 P O 1# 
4.0 

•302 

• 302 
• 302 

4.0 

4.0 
4.0 

• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
•302 
•302 
•302 
• 302 
• 302 
•302 
• 302 
• 302 

• 302 
• 302 
• 302 
• 302 
•302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 

•302 

• 302 

• 302 

• 302 
• 302 



ble 5. (Continued). 

ernent/Compound 
Sample 
Hatrlx 

Detection 
l.lmit 

Quantitation 
Limit 

,se Huetrala (Con't) 

itylbenaylphthalate 
•Chloronaphthalene 
-Chlorophenylphenylether 
tryaene 
ibenzo(a.h)anthracene 
, 2-Dichloroben*ene 
,3-Dichlorobenxidine 
iethylphthalate 
iasthylphthalate 
i-n-butylphthelate 
: ,6-Dlnitrotoluene 
! ,4-Dinitrotoluene 
H-n-octylphthalate 
i,2-Diphenylhydra* ine 
'luoranthene 
?luorene 
lexachlorobutadiene 
Hexachlorocyclopeptadiene 
Hexachloroetbane 
Idano(1,2,3-ed)pyrene 
laophorone 
Naphthalene 
Nitrobenzene 
N-Nitroaodimethylamine 
N-N i t roaod i-n-propylamine 
N-N i t roaod iphenylamine 
Phenanthrene 
Pyrena 
1,2,4-Trichlorobenaene 
1,2-D ichlorobenzene 
2,5-Dinitrotoluene 

Dloxina (Congeneric 
groupa) 

2,3.7,8-TCDD 
Dibensofurana (Congeneric 

groupa) 0̂ 10 
2,3,7,8-TCDF " > 

Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.4 
Fish tissue 0.4 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.4 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.4 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 16 
Fish tissue 16 
Fish tissue 0.8 
Fish tissue 2 
Fish tissue 0.4 
Fish tissue 0.8 
Fish tissue 0.8 
Fish tissue 0.8 

Fish tissue 
Fish tissue 

Fish tissue 
Fish tissue 

1 ppt 
1 ppt 

1 ppt 
1 ppt 

0-.8 
0.8 
0.8 
0.4 
0.4 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.4 
0.8 
0.8 
0.8 
0.8 
0.4 
0.8 
0.8 
0.8 

16 
16 
0.8 
2 
0.4 
0.8 
0.8 
0.8 

ppt 
ppt 

5 ppt 
5 ppt 

Estimated 
Accuracy 

Accuracy 
Protocol 

Estimated* 
Precision Precision 
(ppm) Protocol 

• 302 
•302 
• 302 
• 302 
• 301 
•302 
• 302 
• 302 
• 302 
• 302 
• 302 
•_30Z 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
•302 
• 302 
• 302 
• 302 
• 302 
• 302 

•502 
•502 

> o n B H* (0 0 B TT C IP B o. o n H> ID o O H 
< IP o 
(P rt (A zr • ip 

(A P) B •o 

0> 0 p> H* v; N 
IP a. 
(A 3* p> 
a* ip 
x> c 

CP (A (A c 
•1 p> 
0 o IP 

•502 
•502 £960 900 HMD 

4.0 
4.0 
4.0 
2.0 
2.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
2.0 
4.0 
4.0 
4.0 
4.0 
2.0 
4.0 
4.0 
4.0 
30 
30 
4.0 

10 
2.0 
4.0 
4.0 

' 4.0 

25 ppt 
25 ppt 

25 ppt 
25 ppt 

• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
•302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 
• 302 

• 502 
• 502 

•502 
• 502 
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SAMPLING PROCEDURES 
The selection of sampling sites, probeble species and general 

experimental design were presented in Section 3. Actual sampling will utilize 
standard methods of netting including gill, trap and seine plus hook-and-line 
angling. Following the instructions in Appendix A is necessary and where 
applicable, fish trust be of edible size. Collection data are recorded on the 
Fish/Wildlife Collection Record (Appendix A). 

Sampling will occur during the spring spawning period. As "part of .the 
sampling process, the functions and specific activities for two key field 
groups are listed chronologically below: 

Collectors 

Capture specimen. 
Identify to species 
(use accepted common or 
scientific name8 as per American 
Fisheries Society 1980). 

Jaw tag individual fish. 
Bag fish individually. 
Complete bag tag and attach to bag. 
Fill-in collection record form 
as appropriate. 

Initiate and sign continuity of 
evidence form. 

Mark collection point on topographic 
map and attach to continuity and 
collection forms. 

Place fish on ice or transport 
immediately to freezer (i.e. 
field coordinator or field 
technician). 

If on ice, get to freezer 
within 12 hours. 

Coolers used in the field must be 
washed with soap and water dally. 
Rinse with clean water. Store 
and use away from contact with 
gas and oil. All materials used 
for bagging and tagging of 
specimens cannot come in contact 
with other potential contaminants. 
Any materials becoming cross-
contaminated (e.g. bags and hag 
tags) must be discarded. Metal 
items so soiled must be thoroughly 
washed (soap and water) or 
discarded. 

Field technician and coordinator 

Receive collections from collector(s). 
Sign continuity of evidence form. 
Fill-in collection record form 
- measure (total length - mm) 
- weigh (g) 
- sex, if possible without cutting. 

Retain original forms; provide copy 
to colleetor(s). 

Freeze samples. 
Update freezer log and keep freezers 
when not in attendance in locked 
condition. 

Transfer samples in a frozen state 
to Bale Creek Field Station. 

Prepare standard fillets (individual 
analyses) according to procedures 
put forth in Appendix A. 

Prepare composite samples as 
discussed in Section 3. 

Prior to cutting, re-weigh whole 
fish and record. 

Sex fish and record on collection 
record forms. 

Grind and homogenize samples. 
Rinse tissue jars (See next page). 
Pack homogenate, minimum of 25 grams, 
in glass jars with aluminum foil 
lined lids; DO NOT OVERPACK! 
Use hexane rinsed foil for lid 
liners. 

Label the jars. 
Place each jar of homogenate in an 
unused bag; also tag the bag. 

Rs-tag excess tissue In an unused 
bag; tag the bag. 

Freeze the samples In insulated 
shipping containers; DO NOT CLOSE 
THE LIDS! 

o 2 2 
o o o> 
o 10 CT\ 
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_ .. Field technician and coordinator (cont.) Collectors — — 
Specimens are shipped Federal Express 

to designated laboratory performing 
a particular group of analyses (e.g. 
Hazleton for Hg, Pb, orgario-
chlorines, acid extractabies and 
base neutrals). 

Samples are shipped on Mondays or 
Tuesdays only! 

Call the laboratory on the day of 
shipment; provide the contact with 
number of coolers, total number of 
samples and air bill number; confirm 
arrival the following day; if 
samples are lost, initiate 
immediate trace. 

All glass containers to be used for ground, homogenized tissues r«ctive 
an acid/solvent rinse. All cutting, grinding, and hoB®8enizing equipment are 
washed between each sample. Packing of shipping containers with glass sample 
jar8 is done so that breakage does not occur. 

The use of plastic bags for holding frozen whole fish is a standard 
orocedure at NYSDEC laboratories. The supplier of bags has been kept constant 
Since 1977 and in 1986, a round-robin conducted by HLA between seven 
laboratories showed that storage-container type (aluminum foil, *£"tlc 
and glass Jar) did not influence the variability of PCB content (Hill, 1986). 
In this project, the homogenates elated for analysis, however, will be 
in glass and the remaining excess tissue only is repackaged in unused plastic 
bags. 

Originals of all continuity of evidence and collection record forms are 
sent to the Task Manager. He also receives copies of the Analysis Request 
forms. The Field Coordinator should recieve or retain copies of all complete 
forms. 

The ccneral schedule for collections and shipping is provided under 
Task A in Section 3. The maximum holding time for any sample in this projec 
1. »\o£th" *11 .ampl.e «r. li.po..* of via Incineration or through a 
certified waste hauler upon completion of the project. 

As information on collections and data from the laboratories are 
received by the Task Manager, it is entered into the computer as described in 
Section 3, Task 4. o 3 3 

o o <y> 
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SAMPLE CUSTODY 
The Continuity of Evidence for* is one item relied upon for field 

sampling documentation, coupled with the Collection Record form and proper 
designation of sampling points on topographic sheets. Until samples are 
prepared for shipment and the Analysis Request forms are completed, the 
Continuity of Evidence form is the principal tracking tool. At the 
laboratory, samples are assigned a laboratory number in addition to 
maintaining the unique identity of the original field tag number. The dual 
designation then allows complete tracking from field collections through 
laboratory analysis and finally into the completed datafile. 

Samples of Continuity of Evidence and Analysis Request forms are 
provided in Appendix A. A freezer log is maintained at the freezer facilities 
at Afcwesasne and Hale Creek. A sample of that form also appears in Appendix 
A. Only persons associated with the project or laboratory personnel are 
authorized to log-in samples. These people are also responsible for 
maintaining the freezers in a locked condition. 

Standard operating procedures at Hazleton Laboratories provides for 
sample security and tracking (Appendix B). This will also be a consideration 
for final approval of a laboratory conducting dloxln and dibenzofuran 
analyses. 

At all points of transfer, the person taking receipt is reponsible for 
all samples listed. Therefore, careful checking of contents and verification 
is critical! 

To ensure the adequate preservation of samples, freezer temperature 
logs are maintained on a daily basis. A sample of the freezer log is included 
in Appendix A. Freezer conditions are specified in Appendix A. The Field 
Coordinator is responsible for assuring the maintenance of this log. In case 
of freezer failure, all samples should be transferred immediately to the Hale 
Creek Field Station and the Task Manager Is notified. Other back-up freezer 
facilities are available if necessary (e.g. other DEC laboratories or in the 
Bureau of Fisheries facilities in Regions 5 and 6) but these are to be used 
only in the event that the Hale Creek facilit> is also experiencing power 
failure or breakdown. 

o % & 
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CALIBRATION PROCEDURES AND FREQUENCY 

Refer to Appendix B. 
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ANALYTICAL PROCEDURES 

Refer to Appendix B. 
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DATA REDUCTTON. VALIDATION AND REPORTING 

To validate data after receipt of analytical results, data are checked 
io V*J-L ni.orints. typographical errors, and absurd values). 

Vthe' laboratory for m.them.tlc.1 errors. 
If no errors, the sample is rerun. Evaluation of quality control data within 
the specifications of Table 5 is conducted. Unacceptable results ar.e 
questioned^ If cause for the result is not determined or indicates a problem, 
the entire run involving the spurious datum is redone. 

There are two situations in which data reduction occurs. At time of 
collection due to sample size constraints fish are sorted to provide the 

«d .*z. mix.. •• ouclln.d In Section 3. .itu.tlon 
th. Interpretation, graphing. t.bul.tion, summarization end 

evaluation through .tand.rd it.tlstlc.l procedure, of the biological end 
chemlcel dete. Thl. Include, appropriate check, for normality, n,ce5sI y 

formations or coding, and parametric va. non-parametric tests. 
Ufllenw of outliers may be lessened or eliminated via transformations (e.g. 
loe ) If the outlier does present an interpretive problem and it is a vaJ 

th* data may be analyzed both ways, with and without the particular 
""III 5n either I..., the "condition would epp.er in th. t.chnlc.l report. 
resulting from the project. 
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INTERNAL OPALITT CONTROL CHECKS 

Section No. 11 
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During an analytical run of 20 samples, three are of a quality control 
nature: one duplicate, one spiked recovery, and a blank. They should fall 
within the limits specified in Table 5. 

Normal operating procedures call for twice daily inspections of: 
Chemical assay procedures and validation, reagent preparation and labelling, 
controls and standards, instrument calibration and maintenance, analytical 
results, data recording, and analysis and archiving of data. An Internal 
Operating Procedure (IOP) manual detailing use, calibration and maintenance is 
kept with each item of analytical equipment. 

1 
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PERFORMANCE AND SYSTEM AUDITS 

The QA officer(s) will conduct and report on several phases of 
operation at the times specified: 

Collections (collecting and 
storage) 

Preparation of samples 

PCDD and PCDF analyses 

1 visit - between April 1 and_ 
May 30, 1988 
1 visit - between April 15 and 
June 30, 1988 

1 visit - before March 30, 1988 
or utilize results from existing 
USEPA audits 

Organochlorlnes and metals None planned 
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PBFVFNTTVE MAINTENANCE PROCEDURES AND SCHEDULES 

See Section 8. 
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ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION, ACCURACY. AW) COMPLETENESS 

These items were discussed in Sections 5, 10, and 11. 

o s s 
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CORRECTIVE ACTION 

Section No. 15 
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When • QC sample fells outside the control limits, the first step is to 
check for obvious errors in calculation or reporting. If none are found, the 
results on the 17 samples are voided and the samples re-run. 

Any QA/QC problems and the corresponding action must be documented in 
writing between the parties concerned such as the Task Manager and the QA 
officer. 

If deficiencies in laboratory or field phases are determined by the QA 
officer(s) during the course of the project their recommendation(s) are 
implemented or their concerns met as they arise. 
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QUALITY ASSURANCE REPORTS TO MANAGEMENT 

rhm final report will have a section summarizing analytical QA data and 
interpretation of the results. Pertinent findings by the QA officer(s) from 
their field and laboratory system audits will also be included. 

Audits by the QA officer(s) will occur in three parts: 1) during the 
collection periods; 2) preparation procedures at Hale Creek; and 3) J**}?®" 
for dioxins and dibenzofurans. An audit was conducted on Hazleton 
Laboratories in 1985 during contract negotiations. Results were favorable, 
and hanca, it will not be repeated during this project. The laboratory 
conducting PCDD and PCDF analyses will be audited, either by a site visit or 
reliance upon previous audits by the USEPA, prior to contract finalization. 
The laboratory conducting the PCDD and PCDF under consideration is or was 
under contract to USEPA for these analyses. Hence, information on previous 
audits should be available. 

o 3 3 
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COLLECTION PROCEDURES 

Following data ara co ba cakan on aaeh flah collactad: 

1. Data collactad. 
2. Species identification (be explicit enough to enable assigning 

genus and species). 

3. Total length and weight. 
4. Method of collection (gill net, hook and line, etc.) 

5. Sample location (Waterway and nearast prominent Identifiable 
landmark). 

6. Sex - fieh may be cut enough to ellow sexing but do not 
eviacerate. 

7. Tag number (each specimen to be Individually taggad with Jaw tag). 

The original of all collection record and continuity of evidence forma 
shall accompany delivery of fish to the leb. A copy shall ba directed 
to the project leader. All necessary forma will be supplied by the 
Bureau of Environmental Protection. 

Each fish to ba wrapped in a plastic bag. The Buraau of Environmental 
Protection will supply the bags. 

Groups of fish, by spacies, to be placed in one large plastic bag per 
sampling location. The Buraau of Environmental Protection will supply 
all bags. 

Do not evlscerata. 
All fish must be kept at a temperature below 45*F Immediately following 
data processing. As soon as possible freeze at 0 F ̂  10 F. Dua to 
occasional freezer failures, daily freezer tamperatura logs are 
required. 
Prior to any delivery of fish, coordinate delivery with and sand coplss 
of the collection records and continuity of evidence forms to: 

Ronald Sloan, Ph.D. 
Bureau of Environmental Protection 

Division of Fish and Wildlife 
30 Wolf Roed, Room 330 
Albany, New York 12233 
Telephone: 518-457-1769 

Samples will then be directed to the analytical facility and personnel 
noted on specific project descriptions. 

v. 
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HEN YOHC 9D3E DEFNtDSKT OP TOVUCWEHRL OOBHWMK1I 

BOfOtfJ OP WVJLH1MBUAL FTOIBCTIGN 

FISH ppgMwncH wuLautcs TOR oanaKiwwr MMYSIS 

Background 

New York State DEC conducts studies requiring chooical analysis on fish 
tissues. Routine monitoring and surveillance studies develop data on 
contaminants in fish for several reasons: 

1. To identify sources of environmental contamination. 

2. TO identify the geographic extent of environmental contamination. 

3. To identify temporal trends of contaminants in fish and wildlife. 

3. Tto provide information regarding hunan consumption advisories. 

Chemical analyses of edible fish flesh have been determined to be the 
most appropriate analyses for satisfying all of these objectives. The 
following nethodology has been developed in order to standardize the tissue 
under analysis and to adequately represent the ̂contaminant ievels of fish 
flesh. This methodology is slightly modified frm the U.S. Food and Drag 
Administration procedures, the portion of edible soecies 
referred to as the standard fillet unless otherwise noted. For sane species, 
the procedure is modified as indicated below. 

Procedure for Standard Filleting 

1. Rarove scales from fish. Do not roncve the skin. 

2. Make a cut along the ventral midline of the fish fron the vent to the 
base of the jaw. 

3. Make diagonal cut fron hase of craniun following just behind gill to 
the ventral side just behind pectoral fir. g 

3 
Rswe the flesh and ribcage from one-half of the fish by cutting 
from the craniun along the spine and dorsal rays to the caudal fin. 
The ribs should remain on the fillet. 

o o 

5. Score the skin and hanogenize the entire fillet. o 
10 
00 

\ 
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Modifications to Standard Fillet 
_ _ f-irations of the standard fillet procedure are designed to 

account for variations in fish sire or known fish preparation methods for 
htman consumption. 

1 Sate fish are too small to fillet by the above procedure. Fish less 
S approximately 6 inches long and rainbow smelt are analyzed by 
cutting the head off frcm behind the pectoral fin and eviscerating 
the fish. Ensure that the belly flap is retained on ̂ carcass to 
be analyzed. When this modification is used, it should be noted when 
reporting analytical results. 

2 Sane species are generally eaten by skinning the fish. The skir. fran 
' these species is also relatively difficult to hotogemze in the 

sanple?Hence, for the following list of species, the fish is first 
skinned prior to filleting: 

Brown bullhead White catfish 
Yellow bullhead Channel catfish 
Atlantic sturgeon Lake sturgeon 
Black bullhead 

3. taerican eel are analyzed by removing the head, skin, and viscera; 
filleting is not attenpted. 

4. Forage fish and young-of-year fish are analyzed whole. This category 
is considered to be less than 150 trm (6 inches). 

c Po_ r-rne fish (i.e. greater than fcur feet total length) and for 
Seĥ rindih* wJ hcŜ nixing an entire flll« I. 
(i.e. Lake sturgeon and Atlantic sturgeon), "steaks frcm three 
sections are removed and ocmpoeited. Steaks frcrojthe 
middle, and posterior areas are cut one-inch thick, 
with belly flap included from the pertinent sectors. The resulting 
SS Sll iSSte the backbone. Anterior i.MM-m th»t«ea 
immediately behind the head or the base of the cranim. Inf the 
detennined bv either measuring half the distance from the base of the 

Se JisSl̂ d!T?he caudal peduncle orthat areaunder 
thedorsal fin. Posterior is defined as that lĉ itudinalsection 
one inch anterior to the distal end of the caudal penduncle. 
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NEW YORK STATE DEPARTMENT OP ENVIRONMENTAL CONSERVATION 

CHAIN OF CUSTODY e 

I, of have (Mm Nam) (Mm e 

collected the on . 198_ from in the 

vicinity of . Town of , 

County. 

Items: t : 

said sample(s) were in my possession and handled according to standard procedures provided to me prior 
to collection. The sample(s) were placed in the custody of a representative of the New York State Depart
ment of Environmental Conservation on 198 

Signature Date 

I,. have received the above mentioned samples oh the date specified 
and have assigned Identification number(s) to the sample(s). 
I have recorded pertinent data for the sample{s) on the attached collection records. The sample(s) remained in 
my custody until subsequently transferred, prepared or shipped at times and dates as attested to below. 

Signature Date 

SECOND REOPENT (Print Nama) TIME AND OATE PURPOSE OF TRANSFER 

SIGNATURE UNIT 

PURPOSE OF TRANSFER 

THIRO RECIPENT (Print Nam*) TIME AND OATE PRU-wdE OF TRANSFER 

SIGNATURE UNIT 

PRU-wdE OF TRANSFER 

FOURTH REOPENT (Print Nam*) TIME AND OATE PURPOSE OF TRANSFER 

• 1 SIGNATURE UNIT 

PURPOSE OF TRANSFER 

• 1 

RECEIVED IN LABORATORY BY (Print Nam#) TIME AND OATE O 
O) 

O <0 CO 
In _ 

SIGNATURE UNIT 

O 
O) 

O <0 CO 
In _ 

LOGGED IN BY (Print Nama) TIME AND OATE ACCESSION NUMBERS: 

SIGNATURE UNIT 

ACCESSION NUMBERS: 

an REVERSE SIOI 



82-lU-6l(2/8|») FISH/WILDLIFE COLLECTION RECORD 
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

DIVISION OF FISII AND WILDLIFE 

FROM REGION FOR 

BY COLLECTOR(S). USING 

TOXIC SUBSTANCE MONITORING PROGRAM 

COLLECTION METHOD. 

SPECIMENS PRESERVED BY_ 
FILL IN APPROPRIATE BLANKS AS COMPLETELY AS POSSIBLE. 

FOR LAB 
USE ONLY 
LAB ENTRY 

METHOD. 



FISII/WILDLI'" tf?i! 
MEM YORK STATE DEPARTMENT ) ENVIRONMENTAL CONSERVATION 

DIVISION OF FISH AND MILDI.IFE ) 
_ l/P NO, TAP. NO -S££QIis_ 

Z.860 900 WW9 
I 

IOCATION PROGRAM 
IOC IN 

DATE I NIT 
PROCESS INC 

FINAI. IHSPHSITIOI 
CARCASS 

DATiyi NITDATE/1 NIT IpATI/lNlll LOC/OATE/ INIT 
GROUND 

LOC/DATE/INIT REMARKS 

> 
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QHAZLElu 
^ LAeORATOFWES AMEF 

iro 
MCA. BSIC 

MM NUMBER IMNEM 

as «s 1 
MMINMK«NOMWMSS|l| 

ONt NUMBER NAME Of SUbMlltER 

NO INVOICE TO SEND RE PONE. H. 

RCMMf OROER NUMBER DATE SENI 

ANALYSIS REQUEST 

ENCLOSE WITH SAMPLES AND SEND TO: 

HAZLETON LABORATORIES AMERICA, INC 
Chemical and BioMedical Sciences Division 
3301 KINSMAN BOULEVARD 
P.O. BOX 7545 
MADISON, WISCONSIN 53707 
(608)241 4471 

(PLEASE TYPE OR PRINT) 
SHADED AREAS FOR HAZLETON USE ONLY 

SEE REVERSE SIDE FOR INSTRUCTIONS 

nroQDK SAMPl t OE SCRIPT ION (2) SAMPLE CODE (31 ANAL VSES BEQUEST ED |4| ESTIMATEO LEVEL (SI | 

-

» .  r't<f • • '  . V Af • 
 ̂i ' . 1 ' « 

• y VI 
• :W* -;v . 

rrr$»*y?'> 

7%V"Ĵ  '' 

 ̂ -V; A 

Ml? 

• >  •o •o 
> I Nj 

SPECIAL INSTRUCTIONS:*) 

8860 900 WWO 
•A.. 
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FREEZER TEMPERATURE LOG 

LOCATION IDENTIFICATION (for aultiple units) 

DATE TEMPERATURE (°C/F°) TIME RECORDER 
(circle units used) 
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HOMOGENIZATION 
A) Depend i ng upon sample size either the large or 

small food chopper Is used for homogenization. 
B) After the sample has been put through the food 

chopper, the chopper should be partially disassem
bled so that any remaining skin material can be 
removed. The skin should be cut with a kftife 
or scissors and then combined with the rest of 
the sample. 

C) The sample is put through the food chopper 
three times. 

D) The sample should then be homogenized with the 
mixer or, if the sample is too small, by hand 
with a spatula. 2-5 Minut«s. 

E) The homogenized sample is then subsampled into 
appropriate glass bottles. Generally 2 - 10 g 
for metals, and 20 - 40 g for organochlorine 
analysis. 

F) The bottles are labeled with the sample Lab # 
and stored in the freezer. 

6) All homogenization tools are to be rinsed, 
washed with soap solution, rinsed, rinsed with 
distilled water and dried between each sample. 

H) The date and initials are recorded both on the 
collection log and the sample analysis report. 
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Hazleton Laboratories America 
Madison Wisconsin 

1987 

OICAHOCHLOHNES 

Th. d.c.r.io.tio. hl"" 

'̂i"'.' .i«l"-&-»«.» 
or«.oochlo r i . . P*'"='0,'c*° " h*PA ptoe,4ur, "hocnod for ori.oochlonn. 
...... hLk'o orrKoO i. h.Md« «"• E" it ».Ud for liod..., 
Po.cieid.. io Iodu.tn.1 tfflMM.. Thir «t ,„c HCBt pcm. ood 
H.pcr&lof .Idjljj E-...lf.» I. 
trifluralin sc 0.01 Ug/i.» ( «n me 0.05 Ug/L; aire*, 
Ehdo.olt.o II. DOE. DOB, P.p'-DOT. .od ̂ f DDT .c O.OJ E • k,UhtMi 

:r; 

l..". dU EC. ... -

in ons injection. 

Tvoieml Matrix 
«ty" 

following this summary. 

Extraction. Each eohpo.it. i. .roohd i. .«..•« or«h« J'Lum" 

•S-rroToUjT̂  

r rr. tsa-u M3.... --r&sri. P— -
inv.ircV.UT.rnVu".Aau 
nr. "ur̂ û utVoi ...«....... -
eo appropriate volume with petroleum ether. 

Fiorisil Clssnup. An aliquot of the J*""-* " ether in petroleum 

:3;TO- S-A AS-
r/trrrrv! "u,»"of io»« u...«»«i«»» »• 
into * («s chro«snto»r«ph (CC) for qunntitntion. 

v n y  amonies rtquirmg further snpsrstion, an aliquot 
silica Gal Separation. For * trtMf«rred to a previously 
ot the urst Tlonsil column el .iut,g tuice with petroieuia ether end 
standardized Silice 1 *® 'oaitrile 19X hexene, end 80X methylene _ 
then wich e mixture ot 1* f6"00"" ea«c«ntrated on a steam bath end brought 
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of lipid calculacad.  

ChromacoffPhy 

Column Ho. Is For oil chlorinated inaecticidet and PCB ox 
Pocking: i!5X*SP-2250/i.95X SP-2401 on 80/100 meab Supolcoport 
Column: 6 ft * 4 mm i.d. glooo 
Tomoorocuroo: 

Column: 208*C 
Xnjoctor: 250*C 
Detector: 300*C 

norJ:#r354i!/«!^trirnidjJ.r!i t?givo ODE rotontion timo of 
approximately 10.0 minucoo 

_ , M_ 7. ror ehlordone ioomtro 
Pocking: 31 OV-1 on 80/100 mash Supolcoport 
Column: 6 ft x 4 mm i.d. glaaa 
Tamparatura: 

Column: 200 C 
Injector: 250*C 
Dotactor: 300*C 

Carrier gaa: 95X argon, 5X mathana 
Flow: 33 mL/minuta 

.farancoi for Chlorinated I^.^ricida Analyeoa 

o Fi>h 

- Pntuxant Analytical f1*]7* '  148 (1969) .  
- Paaticida Monitoring Jomcm'1* y ?' 
- JAAAC.  S i ,  pp.  l . iw-l . ioi  (1970) .  

o Fata 

-  J AO AC. 57,  pp.  nai i j '  "TTOAC f t  PP. 174-187 (l97o; • 
- TTPCTutoprap, 1001, Operator's *»nu*2-

 ̂ TM.. Anelication No: 
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Tha following PCS congars will ba dacarminad on a 3X OV-1 column, 6 ft x 4 om 
at 190*C. 

Chlor 
Chlor 
Chlor 
,2'-Dichioro 
,5-Dichloro 
,5-D ichloro 
,4,6-Dichloro 
,3'-Dxchloro 
,4'-Dichloro 
,2* ,5-Tricnloro 
,4'-Dicnioro 
,4,5-Trichloro 
,3' ,5-Trichloro 
J,4',5-Trichloro 

3,4,5-Trichloro 
2' ,3,4-Trxchloro 
2,2' ,4,6-Tetrachloro 
2,2',4,4-Tacrachloro 
2,4,4' ,4-Tacracnloro 
3,2',3',5-Tacrachloro 
22',33',44',55',6-Noncahi 
22' ,33' ,44' ,55'-Occachlo 
2,3',4,5',6-Pancachlo 
2,2' ,4,4' ,6,6'-H«xach 
2,2',4,5,5'-P«ntachlo 
2,3',4,4',6-Pancachlo 
2,2',3,4,5'-Peneachlo 
2,2' ,2,2' ,6,6'-R«xach 

,4,4* ,5',o-Haxach 
,3,5,5' ,6-H«xachi 
,3,4,4',6-Haxachl 
,4,4',5,3'-Hexach 
,3,4,5,5'-Haxacnl 
,3,4,4',5-Htxach1 
,3,4,4',5'-Haxach 
,3,3' ,4,5-Haxachl 
,3,3' ,4,4'-Haxacn 
,3,4,5,5*,-Hapca 
y ,4,4',5-Haxachl 
3,3,4,4,6-Hoptacn 

o 
12 
o o <Tl 
o \ vo 
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METALS 

TCP Spectroscopy 
Offic**1 of Analysis of the AQAC, 14th ed., 3.A01-3.A04,. 
Arlington, Virginia (1984). 

_ Dahlquist, R.L. and J.W. Kholl, Acclied Spectroscopy, 32, 
pp. 1-29 (1978). 

Lead 
- official Methods of Analysis of the AQAC, 14th M., Methods 

25.089 - 25.094, 33.089-33.094, Arlington, Virginia, Modified 
(1984). 

. - Friend, M.T., C.A. Staith, and D. Wishart, Atcmic Absorption 
Newsletter, 16, No. 2, pp. 46-49 (1977). 

Mercury 
- Report by the Joint Mercury Residues Panel, Analyst, 86, FP-

608-614, Modified Digestion (1961). 
_• Hatch, W.R. and W.L. Ott, Analytical Chanistry, 40, pp. 2,085 -

2,087 (1968). 

GENERAL ORGANICS 
l D S ERA Report No. EPA-910/9-82-093 Dec. 1982, "Chanical 

Contaminants inEdible, Non-Salmonid Fish and Crabs fron Carmenceroent 
Bay, Washington." 

2. Proposed protocols far Fish/Tissue Analysis by GC-MS, D.S. EPA Region 
HI, September 5, 1985. 
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TRIANGLE LABORATORIES, INC. 
4915 F Prospectus Drive 

Research Triangle Park, NC 27713 

Telephone: (919) 544-5729 

QUALITY ASSURANCE PLAN 

f or 

Fish Sample Analysis 

o 3 3 
o o 

o vo vo o\ 
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_ Section 1 Title Page 
Table of Contents Section 2 

Project Description Section 3 

Project Organization Section 4 

Quality Assurance Objectives Section o 

Sampling Procedures Section 6 

Sample Custody Section 7 

Calibration Procedures Section 8 

Analytical Procedures Section 9 

Data Reduction/Validation/Reporting ...Section 10 
Internal Quality Control Checks Section 11 

Performance and System Audits Section 12 

Preventative Maintenance Section 13 

Specific Accuracy/Precision . 14 
' Completeness Procedures Section 

Section 15 Corrective Action 

Quality Assuranc e Reports Section 16 
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SECTION 3 

PROJECT DESCRIPTION 

This project consists of the analysis of fish tissue samples for 
polychlorodibenzo-p-dioxin/furan (PCDD/F) determinations. . 

Triangle Laboratories will assume responsibility for thes« 
analvses. This will include provision of adequate equipment and 
manpower to perform the work, any consultation required for 
experimental design, preparation of interim and finaln "P^ts, 
and customer support concerning the dioxin analyses performed. 
Strict custody procedures will be followed for samples and their 
corresponding data packages while in the possession of Triangle 
Laboratories. 
Analyses will be based primarily upon gas chromatography/mass 
spectrometry (GC/MS) using standard operating Ind 
uDon EPA protocols (the EPA 600 series, including 608, 624, and 
625 SW-846). The Method to be used for PCDD/F determinations 
is based upon EPA Method 8280 (8290) and the ASME Protocol. That 
is, aU requirements of Method 8280 are met and concentrations of 
the 2,3,7,8-X isomers are reported as well. 

o 3 3 
o o <n 
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SECTION 4 

PROJECT ORGANIZATION AND RESPONSIBILITY 

Lsb, assumes responsibility for all analyses for PCDDs 
Ini PCOFs and is therefore responsible for the implementation of 
an adteaulta Quality Assurance Program. This section discusses 
Trisnlle labs's approach to the management of the Quality Triangle LBO subiect analytical program, and 
M/VYSISM and procedures which are incorporated in the overall 
management structure to promote implementation of QA procedures 
and adherence to QA guideline®. 

The management structure and organil.tionusedbyTriangleLabs 
facilitates the development and performance ot yuaiity 
Assurance/Qua lit:' Control (QA/QC) functions by accurately Assurance/wuaii . lines of communication and authority 
between level, of project management and the QA management 

^members™ 

^«"rp««Jn"^re*"rUeVCt>o interact di"YYf Yhe./"™" «ed 
members at any time QA considerations in one of these 
to be addressed. 

org\ni2UaUon%ro^Uwhich wUl "generate environmental measurement 
data during this project. 

Ih« \h* TH1eJsnh'elei.Lare".p9oAn.^r.'7o*r Vhe^/ay9-"^^ 
Assurance Manager. He/ane I _h Quanty Assurance 
oversight ^•Vi'recVw rto"he President of Tri.ngl. Labs, and 
th""" organization.il/ independent of the Program Managers. 

o s s 
o o <T\ 

o iO vo «> 
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4.1 PROJECT MANAGER 
T oon«lH tinss Ph.D., President of Triangle Labs will be the 
i' ntLnller Dr. Hass co-founded Triangle Labs in 1984. 
Prior to 1984, Dr. Hass was a Supervisory Research Chemist with 
the National Institute of Environmental Sciences, where he 
developed and directed an active research program addressing 
problems in the chemical analysis of environmental and biological 
samples. 
Dr Hass will supervise all technical aspects of the work, 
including but not limited to method development, sample 
i nt eroreta t i o n of test .results, and preparation of reports. 
Should it prove necessary, he will be available toas aj* 
expert witness in any legal proceedings supported by data 
the analytical laboratory. 

4.2 QUALITY ASSURANCE MANAGER 
Hani Karam, Ph.D., serves as Quality Assurance Manager (QAM) for 

" the 
President. His responsibilities include. 

M. Review of QA Project Plans 
2. Oversight of QA aspects of projects 
1 Oversight of QA aspects of all contracts . , 

Recommendation and iapla.ant.tior> of OA activltie. withtn 
Triangle Labs to enhance product quality. 

If problems arise which have the potential to ad*«ra«lypj^ram 

Managers^or^higher^management^eveIs ̂""'necessary 'to ensure that 
appropriate corrective actions are taken. 

4.3 LABORATORY MANAGER 

Donald d-Harvan MS. act. V̂JaUtf 

recognized and that effo ^ analytical project, Mr. 
implemented At the incept Managera, the Project Manager 
Harvan will meet with the rr s project, the strategy of 
and the QAM to discuss the goalsortneproje 
project implementation, and necessary QA/QC. ^ 

o o <Tl 
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Section: 4~ 
Revision: 3.1 
Page 3 of 4 
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hi. caoacity as Laboratory Manager, Mr. Harvan also will 
over.e. l.boritory operation. ...ocl.t.d with analytical 

"!"rueprrnv\VionS°:? ot .d.orb.nt 
traps and conducting subsequent test to assure the absence of 
contaminants. 

- checking records to verify that recordkeeping practices are 
adequate, prescribed calibration frequencies are observed, 
and quality control criteria are attained and maintained. 

- performing system audits of ill 
ensure that the status of these reflect the effective 
operation of the quality assurance program. 

- conducting performance audits on the measurement sjstems to 
assess the adequacy of quality control systems 

- oeriodic reporting to the Quality Assurance Manager, Program 
Managers, and Project Manager regarding the quality assurance 
status of on-going projects. Program 

During the course of analytical measurements, *he Program 
Managers will share in the responsibility of these routine 
quality assurance activities. 

PROGRAM MANAGER 
Each major analytical activity has a Program Manager • 
Program Manager is responsible for the implementation of the QA 
lroY.ll Plan within hi. Program. Thus the Program Manager will 
overtee p.r.onnel workind under hi. direction to en.ure t.t .11 
necessary quality control/quality assurance procedures are 
performed. 

DIOXIN PROGRAM MANAGER 
Yves Tondeur, Ph.D. serves as the Dioxin Program Manager. 
He brings 9 years of experience in applying mass 
spectrometry to the analysis of complex matrices of 
biological origin as well as PCDD/PCDF in a variety of 
environmental sample matrices. 

CD 3 3 
o o <T» 
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TRIANGLE LABORATORIES, INC. 

ORGANIZATION CHART 

November 1, 1987 

President k 
CEO, 
J. Ronald Hass 

-Business Manager, Joel R. Duvall 
Sue Lee 
Amy Young 
Dawn Westmoreland 

-Organics Program Manager, Dr. Robert E. Adams 
Catherine Lloyd 
Kathy Averette 
Jeanne Alston 

-Dioxin Program Manager, Dr. Yves Tondeur 
M. D. Chu 
Dr. F. T. Varcoe 
Otelia McDaniel 
Diane Hutter 
Cindi Newsome 
Edward Wallingfoi 
Debra Murray 
Jim Jersey 
Takashi Fuji 
Malinda Evans 
George Clark 
Jeanne Alston 
Jim Blank 
Mike Ackerman 
Marc Siegberg 

-Special Projects Manager, Mr. Donald J. Harv. 

-Quality Control Officer, Dr. Hani Karam 

•-Sample Custodian, Mr. M. Trent 

1 
o o <y> 
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SECTION 5 

QUALITY ASSURANCE OBJECTIVES 

_ _ i i  n h i o c t i v e  o f  t h e s e  m e a s u r e m e n t s  i s  t o  d e t e r m i n e  t h e  
T h e  o v e r a l l  o b j e c t i v e  o x  t n e  ^  ̂ eff e c t i v e n e s ,  o f  
concentrations of Numerical QA objectives for accuracy and 
recovering the mlyf*. Numeral qa, oojec dures can be 

- •  
5.1 ACCURACY 
Accuracy is the degree freement^of^measureoe 

objVet"«Hfor 'accuracy for thi. analysis program nay b. 
expressed in tarn, of the following parameters: 

5.1.1 Reference Materials 

will be traceable to EPA primary references or NBS 
reference materials. 

5 1.2 Instrument Performance 

chromatographic system . ____;»» for soecifications. 8280 (8290) will be used as appropriate P 

2 2 
o 0 01 

o o u> 
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5.1.3 Analytical Perforaance 

The overall performance of the analysis will be monitored 
through the regular use of blank samples and surrogate 
standards. The samples will be spiked Wlth internal 
standards and surrogate standards (not alrea/y present in 
the sample). The recovery will be calculated from. 

Amount of standard found in sample 

X Rec y Amount, of standard added to sample 

This procedure will be applied to each •••P1® ana.ly 
Internal standard recoveries should be within 40 and 120%. 

the option of the client, a matrix spike will be included 
iiththe spike .t 2 x the expected PCDD/PCDF concentrations. 

5.2 ANALYTICAL PRECISION 
Precision is a measure of agreement among individual measu 

°f r ""'"VoV tjrx^r'eirt^r.'tand./d''dVv'li^ron'̂ Rs'o .' to be < 
lox Ion* duplicate analyses). For the ft"*1 /g"1 "h"' full 

2iiC:ItS:,rTK-;:t2ssr:«-d r.co.„i« -m have 
a XRSD < 40X. 

5.3 COMPLETENESS 
The quality aasurance objective is to obtain analytical results 
for 100X of the samples submitted. 

5.4 REPRESENTATIVENESS 

The major issues of representa*1 **slaboratory is" that 
sampling QA/QC plan. The major^ . h collected samples. 
?SL"ri,"cPi,:.:p!erS"r^ttiVreou0dSltyhJo.o.enised prior to 
division. 

o o 
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5 . 5  C O M P A R A B I L I T Y  

All fish samples will be reported as total analyte as well as 
2,3,7,8-substituted PCDD/PCDF congeners in ppt. 

2 
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SECTION 6 

SAMPLING PROCEDURES 

Triangle Labs are not directly involved in sample collection. 
For the majority of the samples, the entire quantity available is 
used in the analysis. For those samples in which a subsample 
must be taken, effort will be exerted to ensure that the sample 
used for analysis is representative of the sample submitted. In 
cases of ambiguity (for example, multiple phases in the sample) 
the client will be contacted for instruction. 

§ ar 
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SAMPLE CUSTODY 

Triangle Labs employs systems which ensure the integrity of an 
environmental .ample from the time of receipt at the laboratory, 
through analysis and reporting until final disposal. These 
systems are necessary to allow valid conclusions to be drawn from 
analytical results. 
The shipping containers are inspected for external damage, 
evidence of leaks, status and condition of Custody Seals, etc. 
and any observations recorded. Each sample is *ive" an 
identification number composed of the Order Number to which is 
appended a unique serial number for each sample. The conte"ts °[ 
the shipping containers are compared to the bill-of-lading or 
Chain-of-Custody information, as appropriate. Any discrepancies 
are recorded and the client notified of these, if present. 
Otherwise, it is recorded that all sample containers were Present 
and accounted. During the course of this .inspe.c*l°n'd 
physical condition of each sample container is noted^ 
damaged, leaking, etc. containers are recorded. The client 
informed of any compromised samples. 

Samnles are stored as specified by the applicable EPA Method. 
The laboratories and all storage areas are secured. E: 
are batched by Order Number so that there is never two different 
projects at the same stage of analysis simultaneously. Each 
camnle extract is numbered with the original sample 
identification number. In the case of multiple fractions for a 
given extract, an identifier is appended to the sample number for 
each fraction. An example Analyst Worksheet is attached. 

All chromatograms, spectra, etc. are labeled. w^i*h t^h® 
identification number for the originating sample-fraction. These 
numbers are then carried through to the interim tlr elll 
of the results so that a paper trail can be generated for eacn 
analytical result that tracks the result back to the origins 
sample. 
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At the conclusion of the analyses, all raw CC/MS data are 
archived by magnetic tape using an indexing system that permits 
ranid retrieval of the data from a particular sample. Therefore. 
ItP is not only possible, but convenient, to re-examine results 
ihould a client have later questions. An archival copy of all 
paper hard copies of data are organized into storage containers 
and placed in a secured storage area. These are organized by 
client and Project ID number, again to facilitate interactions 
with clients, should questions arise later. 

Any unused extract is returned for storage until 
disposal/destruction is authorized. 

§ ar 
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SECTION 8 

CALIBRATION PROCEDURES AND FREQUENCY 

8.1 ANALYTICAL INSTRUMENTS 
. — J uhirh insure calibration 

sn-fcr,-̂ ?«VTof s":; 
the working ,tanda_rp** ^Only high quality volumetric glassware 
.̂Unc',0/ £ u.P.Ad f̂ ly.t.Jd̂ d%r!P.;rUn. our b.lanc" 

8.1.1 GC/MS Tuning Conditions and Mass Calibration 

The ma., calibration of a ,u.drupol. .... 
checked daily through the u.e of JC;43 " .p.ci f led peak 
r a t i o . 8 fo rme t h ^ .*8co^ i f>o^ ind^ l con j i ^a t en t  « i t h  t he  typ<r  of 

-̂eV/r-oie'teV i5\J£f«^e tj.̂ rê î .t^c r̂e.olvin. 
!" .Vru . ehn thi . l8 thCehnCiead . .beatlibrntd u.i»« P»K. H... 

. calibration is adjusted automatically to' wl^in \h course 
per-oillion approximately once per second during the course 
of all quantitative analyses. 

8.1.2 GC/MS calibration Curves 

AH instrument, are .ubj.ct.dI i^niti^lfCalibration 
procedures, the details o Curves have a minimum of 
threedaannd/typictllyOJfive points and include a response 
factor for each analyte. 

o 3 3 
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Continuing calibration is demonstrated on a daily basis. 
The maximum time between demonstrations .of continuing 
calibrations is 12 hours. The exact specifications for 
continuing calibration are as specified in the relevant EPA 
Method and typically require response factors to agree 
within 30 X of the initial calibration value. Tn the event 
that continuing calibration cannot be demonstrated after 
corrective action (such as re-tuning instruments, 
maintenance of chromatographic columns, etc.) a new initial 
calibration curve will be generated. 

All standards and samples will have internal standards 
added at a level approximating the mid point of the 
calibration curve. the response factor will be calculated 
from: 

RF = As Ci s /Ai s Ct 

where 

Ais = area of the internal standard 

As = area of the target compound 

Cis = amount of internal standard 

Cs - amount of the target compound 

The response factor is used to demonstrate linearity in 
initial calibrations, continuing calibration and the 
concentrations of analytes. 
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SECTION 9 

ANALYTICAL PROCEDURES 

Matrix Parameter Analytical Method 
PCDD/PCDF Method 8280 (8290) or Nat. Dioxin 

Study Fish 

waste and effluent "mPle5' ""®fvf%erve as indicators of sample, duplicates, and surrogates will serve 
method performance. 

o 2 2 :> 
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SECTION 10 

DATA REDUCTION, VALIDATION, AND REPORTING 

10.1 DATA REDUCTION 
At ,«ch stage of the analysis, data will be reviewed for 
At each sta»® K.s«d uDon previous experience, reasonableness. 

n« d\nt. will ,̂/»̂ tedduc"?0nnUwrn bTvVa* cô ui'r 
programs*8 SSere m^ual data 
required, data reduction will make use of standard forms. 

• • ^.ta ..-ill be reviewed by the instrument operator, 

corrective action. 

include Methoda 

10.2 DATA VALIDATION 

Th... t.,t. involve P"V=7'rh:,0re=eronUd\tC.h"\̂ ad\*r*nly"d 
by rdTnat ion°ar^ ve*ry important. Internal tracking has been coordination are * rnQTnnv «eetion. At the conclusion of SSfcr J:SHS sss 
analyses have been performed on all samples. 

The validity of the data will be "'"^t^x^.pikes'.'"^*^1.^ 
blank samples, duplicate aa®Ples» th absence of laboratory 
sample results will give a measure 

aTaTy'tic°.ni° Ptec' .' on' Analyst, of matrix spike samples 
permits a measure of accuracy. 

10.3 DATA REPORTING 

The data will be reP°^t*df *®alC°re£ort*li 11* i^clide example 
quantities present. The 1 . eaui0ment and procedures, 
calculations and r.w t.mpTe °nd calibration data 
Complete data packages of These will be furnished upon " will be prepared and archived. Tnese win 
request. 

I: 2 
o o <y\ 



App. D -i.L 

Section: 11_ 
Revision: 3.1 
Page 1 of 2 
Nov 16, 1987 

SECTION 11 

INTERNAL QUALITY CONTROL CHECKS 

All m e a s u r e m e n t s  methods employed by Triangle Labs have 
associated quality control checks. The extent of the aetivitte. 
dloendj upon the control status of a particular method qt the 
?*£"of its use. In this respect, a method is either in control 
or out of control. 
Routine Quality control activities are applied to methods in 
control; these routine activities generally include 4».lity 
control measures recommended within published methods. For 
methods, these are the minimum activities followed. 

For methods not designated as Reference Methods, minimum quality 
control efforts include the following, as applicable. 

1. Initial tuning, mass and response calibration of the mass 
spectrometer. 

2. Measurement of analytical blanks, processed in the same 
manner as the samples. 

3. Analysis of quality control samples, including matrix 
spikes and duplicate determinations. 

r«* mmthnds out of control (which includes methods under 
Lv'cup.cht sinc. these .re, by dcf.niticc cf undctcrmined 
quality). quality control -"ivitl.. - «fi " 0 , h 
described as routine are applied. *ae "u,r" ia establishing (or re-establishing) control of the ana1*"** 

employed^ quality" control 1 ̂ Vhen^eJ hods 
associated with routine activities were not met, and wnen 
are being evaluated: 

1. Replicate determinations to establish the consiatency of 
analytical behavior. 

2 Solit samples to assess either the quality of the samp^® 
preparation phase or to acquire an independent check 
the measurement result. 

3. Spiked samples to assess the influence of matrix effects. 

4. Assessment of reagent quality. 

Evaluation of reagent quality. 3 5. 
o o CTl 
f-4 o 
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Data fro. initial and-0««"iVchU p"o 2"^ A" ti"f ro^o'th^r 
iCl°lith; c o n t r 0*1* Pac t i v i t î t i n c° û Ti n g the reault. fro. the 
analysis of blanks and spiked samples. 

O 3 3 
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SECTION 12 

PERFORMANCE AND SYSTEM AUDITS 

Performance and system audits are routine elements of all 
Triangle Labs QA/QC programs. System audits are always conducted 
by Program Managers before the beginning of any project. ™es® 
include verification that the instruments are in proper operating 

+ i th.t adeauate supplies and spare parts are on-hand 
for the samples to be ana 1 jrzed and that P.u f f i c i en t qualified 
personnel are available to perform the work in the specified 
schedule. 
i ,hnP.torv nerformance audits are conducted prior to the 
imolementation of any new protocol and periodically during the 
oerfomnce of analyses. When available, audit samples from 
outside sources, such as the EPA, are used to measure 
performance. Otherwise, in-house audit samples are prepared 
analyzed. 

I 
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SECTION 13 

PREVENTATIVE MAINTENANCE 

Well maintained equipment is an essential in*5ed""1tvt\n_.a18,dltig 
the quality, completeness, and timeliness of analytical data. 
Triangle Labs minimizes the risk of data incompleteness through 
the performance of regular maintenance on all equipment, 
redundancy in equipment, provision of an ample stock of spare 
Darts, and an inventory of specialized test equipment to support 
rapid repair, in the event unscheduled maintenance is required. 
Perhaps the most important feature of our equipment 
maintenance/repair plan is the availability on our s*aff °J 
personnel capable of providing instrument service without 
reliance on offsite service technicians. 

Q 3 3 
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SECTION 14 

SPECIFIC ROUTINE PROCEDURES USED TO ASSESS 
DATA PRECISION, ACCURACY, AND COMPLETENESS 

The experimental design allows the data to be grouped into. sets 
"itTan b. analyzed to evaluate <l". pr.ct»ton and accuracy 
The central tendency and dispersion of data is assessed D> 
reviewing the precision and accuracy. These assessments are 
performed on all sets of 10 or more data points. 

The data sets are examined for systematic error (i.e., accuracy) 
by calculation of the . arithmetic ««.a.a.of th,e surrog.i « 
recoveries. Any bias in the measurements will be reflected 
H#»viat ion of the mean from 100X. Where possible, •ec_urac* " deviation of the mean from IUU*. wnere * -
also assessed through the analysis of spiked samples. °"1: 
il.in. bi" will be rev..led by recov.rie. significantly 
different from 100X. 
Precision is assessed through the analysis of duplicate samples. 
?hi *"litiv. standard deviation is calculated f'or r<,pllc.te 
analyses. A second assessment of precision is the XRSD 
surrogate recoveries. 

s 
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SECTION 15 

CORRECTIVE ACTION 

Any sample not analyzed by the specified method will be 
considered for re-analysis. Equipment found to be out of 
calibration or operating improperly will be repaired or replaced 
before analyses proceed. Any data generate d under these 
conditions will be carefully inspected to determine what repeat 
measurements are needed to assure data quality. 

For each analytical method employed and each type of sample 
matrix generating 10 or more data points, mean recovery and 
standard deviations will be generated for the analysis of 
surrogates and replicate sets of sample analyses. When either 
the relative standard deviation or the surrogate recoveries do 
not meet the performance goals of the project, corrective action 
will be taken prior to the next lot of samples. 

If weaknesses or problems become apparent during system or 
performance audits, corrective action must be taken immediately. 
Examples of corrective actions include a new initial calibration, 
column maintenance for CC analyses, replacement of reagents 
leading to unacceptable blanks, etc. 

Should performance audits indicate that any methods are out of 
control, the Quality Assurance Manager and the Program Manager 
will review the audit data and determine the appropriate action 
to be taken. The Project Manager and the relevant chemists have 
daily contact with the procedures, and offer detailed 
with them. The QAM offers a broader background and more detached 
viewpoint. This combination helps in formulating quick and 
reliable solutions to various problems. The Project Manager an 
chemists will be responsible for initiating the jction mnd the 
QAM will be responsible for determining if this action has 
resolved the problem. 
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SECTION 16 

QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Quality assurance reporting and documentation are important 
elements of final project reports. Reports Provided to -agency 
and industrial clients contain sections which describe the QA/QC 
activities and criteria relevant to the measurements reported, 
provide results from the application of these activities, and 
address the impact of these results on the measurements reported. 

The quality assurance procedures used in these analytical 
programs generate sufficient documentation to indicate data 
auality. Quality assurance results will be included in the f1"*1 
report^ At a miniaua, the following "ill b« addre.aed wn the 
report: 

1. Precision 
2. Recovery (accuracy) 
3. Blanks 
4. Calibration 
5. Spike composition and recovery 
6. GC/MS calibration and tuning 
7. Internal standard response and recovery 

All evidence of the execution of the Quality Assurance Plan is 
reviewed by management. In addition, all aspects of the Pr°Je<£ 
Ire discussed regularly by the appropriate program staff. No 
written record of these discussions are maintained, since 
interested parties are verbally appraised at the time. 

The Quality Assurance Manager makes independent eheeks of 
quality and reports these to management. Finally, management, 
Trol tLe-to-ti«, gupveyg • .a.pHng of cli.nt. lo b. .are th.t 
the service provided by Triangle Labs is of high quality ana 
provided in a timely manner. 

Q 2 2 
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Standard oearating Prdeadura 20.: Samd.a and Extract Stora,a. 
, .. • Tv n a the purpose of this SOP to 

Scope end App ,c 10 ' rrl,na samo1e storage. The objectives of 
establish TLI policy ® he ,<jentity and integrity of each 
this policy ace to in#u t#(j sample storaa® divides into 
samp la 1. »«/rto^"pr.o? « anv!nSr;,P. Stcr„e of 

"XV »VeVs*"nS5u?ersanmp.e custody and ,nt«r,tx te maintained. 

1 initial storage of Samples. The SOP for samole re-eirt and-
login is covered ^ SOP 100. This SOP describes tne procedures 
to be followed in the storage of samples. 

A .  Assigned Storage Areas. 
In order to minimize the possibility o' sample 

confusion, there will be a defined s tc r so', ar ea 
assigned to each customer. It will be possible to 
gain access to the samples of one customer withou. 
having access to.anv other customers samr'es-
customers with hiqh samole volumes, it may oe 

. desireable to sub-divide their storaae area tc 9've 
independent storage for particular users th«I of users from a given customer. mitnin tnes. 
guidelines, tne size of the storaoe area 1 p* 
determined by the volume of samples receive'- from tna. 
c u s t o m e r .  T h e  s a m p l e s  r f t C * , v e d  
occasional customers will be stored in an area 
designated "Miscellanous'. 
6. Types of Storage 

Samples will be stored either in a f-eezer at -20 
degrees C, a refriaerator at 4 dearees C or room 
temperature, as specified by the client. In the 
absence of a specification by the client, the 
Sample Custodian will u-e his be-t judgement tor 
storage. Care will be taken to be sure that crojs 
contamination does net occur during samole 
storage. Typical precautions will inc!ude the 
isolatation of samples thought to contain volatile 
components, addition of an e*tra layer to the 
sample container, etc. Under no circumstances 
will samples and standards share storage. . 

1 SOP 201. R*./ r. 24/66 
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C. Access to Samples. 
Samples will be accessed only by TLI employees with a 
need to use the samples. All sample access will be 
under the supervision of the Sample Custodian anp will 
be documented as described in SOP numoer 200-e^. As 
soon as practical, the sample will be returned to the 
secured sample storage area. 

Sample Extracts. 
Great care will be used in the storage of sample 

extracts. Many extracts are significantly less stable 
than the samples from which they were extracted. At 
all times other than during analysis, extracts are to 
be stored cool or co'd and protected from light. 
Samples known to be easily oxidized will be flusned 
with dry nitrogen prior to resealing. 

Storage After Analysis. 
Samples will normally be disensed of as hazardous waste 
after analysis. This will follow a p»«r^od of storage 
w h i c h  i s  e i t h e r  u n t i l  t h e  c l i e n t  h a s  a c c e p t e d  a l l  
results and authorized payment of the invoice or until 
any post-analysis storage reauirements of tne contract 
have been fulfilled. In eitner evert, the sample will 
be stored so as to maximize the probability of it 
maintaining its inteanty. In the absence of other 
instruct Ions. it will be stored in the same manner as 
prior to.analysis. 

2 r.-.u 201. Rev 5/24 
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StanSard Oparatin, Proeadura No. 101-85: Int.rnal Ch.in-of-
Custody Documentation. 
_ 1-niie»tion- It is important that TLI be able to 

Scope a d D customer that the sample analyzed was the same 
demonatr.t. to ^ r.a^res that «e document that 
samples lere either in a secured storage area or in the custody 
" an an!i%t at all times. The Sample Custodian has the 
responsibility of implimenting this policy. 

1. Building Security. 
A. Outside Entrances/Reception Area. 

The outside entrance of the laboratory is to be kept 
locked at all times unless someone is on duty in the front 
nxf,r#s Visitors are announced and are normally admitted 
Snly to'th. reception area and/or front offices. The door 
eonnectino the reception area is eauiooed with an electronic 
"cKe"hich i, to P. used at ..1 times. Only TLI employees 
a r e  t o  b e  g i v e n  t h e  c o m b i n a t i o n  t o  t h e  l o c k .  T h i s  
combination is to be changed periodically by the Sample 
Custodian. 
B. Laboratory Access. 

Access to the analytical laboratories is normally 
restricted to TLI emoloyees. Exceptions will be made in the 
case of tours of the laboratories by prosoective customers 
(these will be approved and coordinated bv the President) 
and customers who have need to be present when their samples 
are arialyzed. All visitors are to sign the visitor Log and 
to be accompanied by a TLI employee at all times. 

C. Sample Storage. 
Samples are to be stored in an appropriate, secured 

area. Samples reouirmg refriqeration will be storedi in a 
locked refrigerator, those reouinng freezing, in a locked 
freezer, and all others in a locked cabinet. Req"1*J 
c u s t o m e r s  w i l l  h a v e  a n  a s s i g n e d  s t o r a g e  a r e a  i n  e a c h  / n o  
storage device, as needed, where their samples are normally 
Itorll AecUi td a particular sample 11 reou.re opehih, 
two key locked doors and one electronically locked door. 

D. Internal Cham-pf-Custodv Documentation. 

A sample will oe defined to be in a persons custody 
when: 

1. It is in his actual possession, or 

2. It is in his view, after being in his possession, or 

SOP 101. P»/ r< 2A/86 
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3. It was in his oossession and then locked or sealed 
it up to prevent tampering, or 

4. It is in a secure area. 
Anvtime a sample is removed from a. recured -.toraae 

area the person hand! ma the Simple must document .ne 
transfer of sample custody. The s«ie »'•« 
authorize all transfers of ssmnie custody. The 
documentedion must include the time and data, of tsrs 
removal, the reason the sample was removed, and tne time and 
date the sample was returned. The oerson remov^ q . . 
samples will be responsible fc fyilowinq nrcrer chain-of-
custody procedures while the sample is in his possession. 

2 «OP 101. Rev 5'24'nC 
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Standard Operating Procedure No. 200. Sample Receipt and Login 

Scone and Application: It is the purpose of this SOP to describe 
the procedures to t.e followed whet. receiving samples lor 
hi a1vs is• The primary objective of this SOP is to provide the 

* s S a r y  . c - d w r c s  a n d  d o c u m e n t a t i o n  f o r  c h a i n  o f  c u s t o d y  
reau 1 remeiits for s-hmpJe* that potentially involved in litigation. 
These procedures will be fc J lowed for the receipt .and loom 
& 11 s a m]1 i e ̂ 11 a 1 '• r ed r>>' i L1 . 

] j Peceiv* shipment and check that number of packages 
con rrspviuis. w j \ ii s!iip|"-'-b airlull* If aampies are lor ui.P and 
have I.een shipped to North Campus, transfer to South Campus 
before openi ng. 
2) Inspect, cooler*, for damage, leakage, and chain-vl cust"d> 
seals. 

3 )  G o t :  
a I TL1 orcer form 
hi TLI CLP lor ci c>::in) worksheet 
c) TLI chain of custod? lorn. 
d) hampifc receipt log 

A ) o f  Open cooler ana retrieve Sample Traffic Reports, chair. ̂  ̂  
custodv documents, and other accompanying paperwork. Tor . .r 
sample's, organize the Sample Traffic Reports ir. increasing oraer 
to aetermine the SDC number. 

Inspect sample containers 
c.) breakage 
b» Leakage (quantity shipped or air bubbles in voiatiles) 
c) Temperature samples were at upon receipt 
d> Sample lbs match the Sample Traffic Reports 

6) In sample receipt log, record: 
( X i  a <  a  w  c  
b) TLI project number 
c) Airbill number 
d) EPA Case number and SDG number ( or SAS number) 
e) Summary of the inspections from step 2 
fj TLI Sample ID (equal to Log books-page g-sample $) 
g) Sample ID from Sample Traffic Report 
h) Sample Tag number 
i) Sample storage location ' o 
j) Any discrepancies or problems from step 5 ® 
k) Signature ar.d date. 

7) While recording the information of step Gf and Cg. record on 
the sample containers the TLI Sample ID and project «. «1»° 
record the EFA Case * (or SAS number) if it isn't alread> there-

SOP 200 REV 10-27.-87 
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e, if problem* ore encountered vith th. above ..c,u«nc.. contact 
SMO for clarification. 

i , cien and date the Sample Traffic hepcrts 
^inC'ofr?ultodv dfcumcnts. Write TL1 pro.iect numpar r.n SMC and chllV!.,0£ C"fe tase * aiid SDC * or* on the forms. It rrr.v 

[^!Sh ry'to contact SMO to determine if this is the last !ur 
a given Case r.un.t.or • 
.10) fill out the TL1 internal chain of custody term, 

j;j Store samples HS per FOP 201. 
]") Muhe ropies of all docur..ents . 

Send desisnutvd copy el Sa.pl. Tr.ffic *eport . and f. PC 
" ' fpi.., 1r. SMO. The ShC summary form is sen. cr..> el 

:r«7rL,n rr rr.. ......h. >.»« wi. .t .... ™ 
"ce.vci These .,-r.s all ..... by cer.lt.ad nail. 

11, CIV. rue folder wnu,n,„| copies of .he nunm *•>'. 
iij>prc p r: at e program n,ur,uftr. 

! S I F i le copies of all oocu.,ent. .  
_ . Te-o^oi- P»nr>-*e. log hoc... anc Os.ne. stisei,..» i Sar.jle Tras.iw i.-po -•«...*• tfice on North :r, chain of custody drawer sr. cata storage of.*ce 
Campus. 
;r.i , Al ter certified ...ell has teen sen. . attach our copy .«• -'.sin 
of "us tody in for ma tier, -n file drawer. 
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App. B-35 
Standard Operating Procedure So. 100. Order login. 
- A >nrlicntion* This SOP i* to be used for recording all 
o r d e r a *placed with TLX. For purposes of this SOP. an^ ordc^r is 
always Tccoapanied by a purchaae order number, statement w°rk, 
or other offical documentation from the cuatomer authorizing work 
to be performed. 

1  •  A U  / . " / " " b o r e d  " / " { " . " o r d V r  V o V . ' " ' .  e ' l e / " "  " / c  h "  , *  

,̂r"VoV.iu:rcC0"d.rnf:ru.e -or, to be performed i. recorded 
In a "Laboratory Workorder Form" (example attached). The number 

»h. Customer Order Form becomes the TLI project number 
associated with that order. All ru-cords and work are to include 
thia number for reference. 
2 It is the responsibility of the Sample Custodian to inventory 
I'll Vn-coming sample shipments, record on the above forms the 
numbe" of „>mpl.. received, their .torb.c loc.tion, and trim,bit 
these forms, elons with any information that arnvtd -ith tho 
samples to Marketing. 

3 The purchase order number and price for *** 
added to the Customer OrJ.-r Form which is then sent to the 
Business Manager, who records the pertinent information in lb* 
"Orders Register". 
4 The Laboratory Workorder Form is completed, including the. 
work lo be performed and the target schedule. The completed form 
Is placed in the Laboratory In-Box. This information is also 
entered in the Laborutory Status Log (example attached). 

5 At the conclusion of the project, the Laboratory Workorder 

and shipping information. This completed form is transmute 
the Business Manager for invoice generation. 

SOP 100, Rev 5/24/86 
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TRIANGLE LABORATORIES» INC* 

MAJOR IQUIPMBNT and PACILITIBS 

April 1» 1986 

Laboratory Facilitiea: • 
T • ,,v. .re housed in 5000 square feet of space 
Tnangl 1984. This space includes offices, wet 
laboratory space and instrument rooms. The laboratories are 
illl"qulpp.d -tt-h glaa»"»™ «nd ancillary equipment for 
sample preparation. 

High Resolution Mass Spectrometry. 
Triangle Labs owns two high resolution mass spectrometers, 
a 70S and 70.70H (VG Analytical). Instrument control, data 
neouisition and processing is by means of three VG 
Analytical 11-250 data systems. This combination permits 

...eureient. under capillary column OC/«3 cond tion. 
uit.h a orecision of 10 parts-per-million (ppm) or 
ion recording at high resolution with drift in mass limited 

5Ivm. Sub-picogram analytical sensitivities are 
routinely mv.ll.bl. bp high re.olution .elected ion 
recording. 

Low resolution Mass Spectrometry. 
our low resolution mass spectrometry laboratory includes two 

. _, t_ Both are fully automated for data acquisition 
inrthe prep.r.ticn 'f report. ...ting the d.liv.r.ble. 

, the EPA Contract Laboratory Program. One 
in.trument^ confiVured for Vcl.tile O^^nuV/mVnV. t'it'h 
rc-:."*.urb..iK,""Voo,re.tir.T.y.r.- ̂  
spectrometer, isscnf.iljr,^ for ̂  ̂  ̂ ̂  ̂ lg 

with a fast .torn bomb.rdment source and a 

impact/chemical ionization source, and positive or negati 
ions. 

Gas Chromatography: 

E/Svbiir. zrsrn&rii^xzr1^ 
chroaatofrapha are interfaced tc a Maxima Chromatography 
Data System. 



ATTACHMENT 3 
CONTAMINANT MONITORING OF WILDLIFE 



Project Name: Contaminant Monitoring of wildlife from lands of 
the Mohawk Nation at Akwesasne 

Proposed Date of Initiation: Late summer 1987 (wildlife are 
primarily hunted and trapped during the fall and winter months) 
Project Description: 
A. Objectives and Scope: 

, contaminants in wildlife eaten by Mohawks is limited. This investigation will be done in coordination and 
with cooperation of the Mohawks. The objectives of this oroiect 
are as follows: * J 

To document the contamination levels in wildlife species 
eaten by Mohawks, in a manner adequate to assess public health 
risks and develop health advisories on the consumption of 
wildlife. 

To evaluate, where possible, spatial relationship of the 
toxics in tissue of wildlife with respect to source(s) such as 
industrial discharges, leachates, contaminated land and/or 
sediments. 

B. Monitoring network design and rationale: 

The project is designed as a one-time effort with sampling 
g n late SUITBner of 1987 and end during the winter of 

1988. However, it may develop that additional or follow-up 
monitoring events are advisable. Sampling will be for wildlife 
consumed by Mohawks and taken from various locations within 
Akwesasne. 

C. Date to be collected and rationale: 

The following wildlife species are taken at Akwesasne and 
consumed by Mohawks at Akwesasne: 

Mallard Duck (F) Muskrat (F) 
Black Duck (F) Beaver (F) 
Wood Duck (F) Cottontail Rabbit (F) 
Canada Goose (F) White-tailed deer (F) 
Blue-winged teal 
Green-winged teal 
Gadwall Duck 
American Wigeon Duck 
Common Goldeneye Duck 
Bufflehead Duck 
Great Scaup Duck 
Lesser Scaup Duck 
Mergansers 
Ruffed Grouse 
Woodcock 

*(F) Favored foods to Mohawks 



D. Waterfowl 

Samples of waterfowl will be taken in late August to early 
September, late September to mid October, late October to 
mid-November, and late November through December. The waterfowl 
will be collected from the St. Lawrence River (in the vicinity of 
Racquette Point), and the Snye region of the river. Twelve birds 
at each location during the four time periods (a total of 96 
waterfowl). This sampling procedure is designed to collect 
toxicant data on waterfowl during the times that Mohawks normally 
hunt and eat waterfowl. The waterfowl species studied will, when 
possible, be the most favored and commonly eaten waterfowl. 

The waterfowl will be placed in PCB-free plastic bags upon 
C?i i .. a2d a stan^ar<* Wildlife Pathology Unit waterproof tag 
will be filled out and attached to the bag. The carcasses will 
be accompanied by continuity of evidence forms. The waterfowl 
will be frozen in a freezer (With lock) until preparation. At 
dissection the bird will be assigned a Wildlife Pathology log 
number. A standard Wildlife Pathology Necropsy form will be 
utilized to record data on the age, sex, weight, general body 
condition, and any gross pathology observed. During necropsy 
portions of subcutaneous fat, breast muscle, and the entire 
liver, and for 20 waterfowl the total plucked skin will be placed 
in chemically clean glass jars with an aluminum foil-lined lid. 
The samples will be stored at -15°C until prepared for chemical analyses. 

The waterfowl tissues will be analyzed by USEPA or USFDA 
approved techniques. The organochlorine screen will include 

biPh«nyls (PCB's), octachlorostyrene, DDE, DDD, 
DDT, dieldrin, alph-BHC, beta-BHC, gamma-BHC, HCB, endrin, 
heptachlor, heptachlor epoxide, aldrin, mirex, methoychlor, 
toxaphene, cischlordane, trans-nonachlor, and oxychlordane. 
Results will be reported on a wet weight and on a lipid basis. 
The following analysis will be performed: 

Waterfowl Analysis Protocols Samples 

organochlorine screen 96 breast muscle samples 
Hg and Pb 

organochlorine screen 20 waterfowl skin samples 
and approximately 6 
subcutaneous fats 

Hg and Pb 96 liver samples 
TCDD and TCDF 5 composites of 

subcutaneous fat (equal 
weight of fat from each 
bird) from five waterfowl 
of the same species. 



E. Muskrats 

A total of fifty muskrats will be collected in lots of 10 
from the following areas: j 

• 

1. From the unnamed tributary and small associated St. 
Lawrence River bay immediately east of the G.M. landfill that " 
borders on Akwesasne. 

2. Along the St. Lawrence River shoreline of eastern 
Raquette Point. 

3. Upstream in the Raquette River within Akwesasne. 
4. Upstream in the St. Regis River within Akwesasne. 
5. From Akwesasne in the Snye Marsh area of the St. 

Lawrence River. 

The muskrat carcass will be tagged, accompanied in the same 
manner as waterfowl carcasses. Preparation and storage methods 
will also be similar. Skeletal muscle sample will be taken from 
the hind legs. 
Muskrat Analysis Protocol Samples 

organochlorine screen 50 skeletal muscle 
organochlorine screen 50 liver samples 

Hg, Cd, Pb (If elevated metal levels 
are found the 
corresponding skeletal 
muscle sample will be run 
for the appropriate 
metal(s). 

TCDD-TCDF 4 subcutaneous fat 
samples. 2 from muskrats 
taken adjacent to the GM 
landfill and 2 from 
muskrats taken in the 
Snye. 

F. Beaver, Cottontail Rabbit, and White-tailed deer 

A small sample of these species will be taken from 
Akwesasne. The deer population is low on Mohawk lands and the 
beaver are unevenly distributed. 

Samples of subcutaneous fat, liver and skeletal muscle will 
be collected from hunter killed deer taken from Akwesasne. Basic 
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information on the sex, age, weight, date of death, geographic 
location where killed, and general body condition will be 
recorded. 

A small sample of beaver will be taken where available from 
the St. Lawrence River below the G.M. plant and from-the Snye. 

Five cottontail rabbits will be collected from Mohawk lands 
adjacent to the G.M. hazardous waste site. A distant inland site 
in Akwesasne will be chosen for another sample of five 
cottontails. 
Analyses Protocol 
organochlorine screen 
Hg and Pb 

organochlorine screen 

organochlorine screen 
Hg and Pb 

TCDD-TCDF 

G. Estimated Budget 

20 beaver 
about 10 deer; and 10 
cottontail rabbit 
skeletal muscle samples. 
20 beaver, about 10 deer, 
and 10 cottontail rabbit 
subcutaneous fat samples. 
20 beaver, about 10 deer, 
and 10 cottontail rabbit 
livers 

Pooled fat samples (2) 
from cottontail rabbits 
taken adjacent to the 
G.M. hazardous waste site 
and a distant site in 
Akwesasne. 

^ -Collection, Initial preparation, and sample transportation 
Personnel 
Travel 
Equipment (freezer) 
Supplies (scalpels, 
surgical gloves, glassware 
plastic bags, capture 
supplies) 

$12,000 
1,200 
800 

2.000 
$16,000 <n 3 3 
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Laboratory Analysis 
organochlorine screens $100,000 
metals and TCDD and TCDF 
Project administration $14,000 
and reporting 

Total $130,000 

N 
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PARTICIPATION IN A HUMAN BREAST MILK STUDY 
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I. INTRODUCTION 

The Mohawk Nation at Akwesasne is a native American community located 
along the St. Lawrence River near Massena. it occupies approximately 14,000 
acres in New York, Ontario, and Qjebec and is inhabited by 7,000 persons. The 
population has become increasingly alarmed about the effects of pollution on 
their environment and health, given the industrialization of the area after 
the opening of the St. Lawrence Seaway in 1954. One issue is 'fluoride 
pollution from two aluminun plants along the River. A more recent problem is 
the contamination of sediment, surface soil and water from the disposal of 
PCBs and other chemicals at the General Motors - Central Foundry Division 
Superfund waste site. Superinposed upon these local concerns is the pollution 
of the St. Lawrence River Basin in general with organochlorines, methyl 
mercury, and other contaminants. 

There is evidence that these chemicals have affected the local flora and 
fauna. High levels of fluoride have been found in vegetation, for example, 
and dental fluorosis has been observed in cattle from Cornwall Island (1). 
Elevated fat concentrations of PCBs have been detected in moles, frogs, 
turtles and other animals taken near the dumpsites and in fish collected from 
the River (2). Studies of hunan health effects, however, have been negative. 
An investigation of dental defects among Mohawk children, for instance, 
determined that the probable cause was the use of the antibiotic tetracycline 
and not fluoride exposure (3). Another study found that the concentrations of 
inorganic fluorides in urine and blood were no greater among Akwesasne 
residents than in persons who drink fluoridated water; physical examinations, 
radiologic and pulmonary function studies, and laboratory tests did not reveal 
any health conditions attributable to fluoride (4). Similar results were 
obtained in analyses of methyl mercury, PCBs, and mirex (5). The authors 

- nevertheless recomnended that the consumption of contaminated fish be limited, 
especially among children, women of childbearing age, and pregnant and nursing 
women. This recommendation was based in the potential of PCBs, methyl 
mercury, and mirex to cause adverse reproductive effects in humans or animals 
(6-8). 
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II. PROJECT DESCRIPTION 

A. Objectives 

The purpose of this study is to investigate the concentrations of 
various polychlorinated hydrocarbons in the breast milk of Mohawk women. 
Although breast milk contamination is a measurement of absorption and not 
a health effect, it is relevant to the question of adverse reproductive 
outcomes, since they are dependent upon dose and because breast milk'is 
the major source of exposure to environmental contaminants among 
breast-fed infants (9). 

The objectives are two-fold: 1) to determine if the concentrations 
of 75 PCS congeners, total PCB, p,p-DDE, hexachlorobenzene and mirex in 
milk sanples are greater among Akwesasne residents compared to a 
seni-rural control population of women from other areas of New York, and 
2) to identify dietary, residential, occupational, and other factors 
which correlate with oontaminant levels. Pooled samples will also be 
analyzed for concentrations of PCDD and PCDfe* congeners. In addition, fat 
content and total milk solids will be analyzed to assess the general 
nutritional value of the milk. 

The project is one component of a three-part Health Risk Assessment 
to be conducted in conjunction with the overall Remedial 
InvestigatioiVFeasibility study for the General Motors - Central Foundry 
Division site. Together with other studies of fish and wildlife 
contamination, this research will assess major potential pathways of 
human exposure to PCBs in the food chain at Akwesasne. 
B/ Ascertaining and Recruiting Participants 

All lactating Mohawk women who live at Akwesasne and who give birth 
between March 1, 1988 and February 28, 1990 will be eligible to 
participate. It is difficult to determine the exact nunber of live 
births each year in this population, since as citizens of a sovereign 
nation, Akwesasne residents are not required to register vital events 
with U.S. or Canadian authorities. Discussions with clergy at the local 
Reman Catholic church, however, indicate an increase in the nunber of 
baptisms among newborns from 74 in 1979 to 105 in 1986. The annual mean 
was 94. To date, the 1987 total is 100. The clergy believe that this 
trend is the result of an increase in the number of live births and not 
of an increase in the rate of baptisms, a proportion that has remained 
constant over time at two-thirds. This interpretation has been confirmed 
in discussions with local health care providers. We therefore estimate 
the nunber of live births at 100 per year. This value is conservative; 
the actual number is likely to be greater, perhaps as large as 150 per 
year. If one-half of the mothers breast-feed, the nunber of eligible 
participants will be at least 50 per year. 

Potential participants will be identified through contact with the 
St. Regis Mohawk Health Services. WIC program, private physicians, and 
outreach programs. This cooperation will be obtained through the efforts 
of Ms. Katsi Cook, Project Director. Ms. Cook is a Mohawk midwife and 
Akwesasne native who maintains strong ties to the comunity and who will 
serve as a liaison between the mothers, tribal leaders and project 
personnel. Her employment is necessary to ensure the continuation of 
these relationships in the U.S. and their expansion to Canada, thereby 
permitting a total ascertainment of potential study participants. 



II. PROJECT DESCRIPTION 

B. Ascertaining and Recruiting Participants (cont.d) 

The mothers will be personally contacted at home two to four weeks 
post-partum ty project personnel regarding participation in the study. 
After funding has been secured, we also plan to enplcy a Mohawk woman 
full-time who has medical training (e.g., a nurse or midwife) to assist 
Ms. Cook in data collection. Project personnel will stress a positive 
theme when approaching potential participants by reassuring than that the 
testing is being done to help them feel confident in their decision to 
breast-feed a child. 

NO financial compensation will be offered, but we expect that at 
least three-quarters of all eligible women will participate. This 
estimate is based primarily on the fact that the Mohawk people are 
uniquely concerned about environmental contamination at Akwesasne and are 
highly motivated to address the problem. Their culture and tradition 
emphasize the interdependence of man and his environment. Mary Mohawks 
also depend on local fish and game for food, adding practical and 
economic significance to the issue. Another incentive is the fact that 
participation in the study will extend the medical care routinely 
provided to mothers and their infants at Akwesasne to include the conduct 
and interpretation of additional laboratory tests and procedures of 
potential significance. Orr anticipated response rate also reflects 
Ms. Cook's unique position within the community and the special 
relationship that she enjoys with mothers and tribal leaders. Confirming 
our prediction that the study will be favorably received is the fact 
that, although the number of women in our pilot work was small, every 
mother who was approached by Ms. Cook was willing to participate. 

Each participant will be given literature summarizing the study 
(Appendix A). They will be informed about the procedures to be enplqyed, 
the inherent risks, and wly these risks are reasonable in relation to the 
anticipated benefits. Those who agree to participate will be asked to 
sign an informed consent form (Appendix B). 
C. Procedure 

Project staff will interview the participants at their homes two to 
four weeks post-partum, using a standard instrument (Appendix C). The 
interview will focus upon diet, cigarette smoking, alcohol consumption, 
occupational, residential, and reproductive histories, child-feeding 
practices, use of medications, and contact with the waste site. The 
medical records of selected participants may also be obtained with a 
signed release form (Appendix D) if circumstances indicate that 
additional information of a clinical nature should be acquired, e.g., the 
development of a health problem which interferes with nursing. 



II. PROJECT DESCRIPTION 

C. Procedure (cont.d) 

The dietary assessment will consist of the participant's report of 
her consumption of various foodstuffs, emphasizing local species of fish 
and game. The specific method will combine a food frequency with a 
limited dietary history to estimate retrospectively usual intake. The 
food frequency will consist of a checklist of foods for which the 
respondent will indicate her consumption rate per week, month, or year. 
The dietary history will elicit information such as duration of 
consumption, whether diet has changed over time and what cooking or food 
preparation practices are used (e.g., frying vs. broiling, trimming fat 
off meet, eating skin of poultry). A food frequency provides a succinct 
picture of an individual's eating pattern on a food-specific basis, while 
a dietary history yields a more representative record of long-term intake 
(10-11). Both techniques have been useful in epidemiological research 
(12-13). I 

The data collected at the first interview will focus upon food intake 
during two past periods: 1) the year before the index pregnancy and 
2) the nine months of pregnancy. We chose to center recall around the 
index pregnancy instead of simply asking each woman to report her average 
frequency of consumption over the last year beacause a woman may have 
significantly altered her diet in compliance with the health advisories 
to avoid local fish and game while pregnant. Questions pertaining to 
pre-pregnancy diet are limited to 1 year to enhance memory, but mothers 
will also be asked if they ate local fish and wildlife more frequently or 
in greater quantities at some time earlier than one year before the index 
pregnancy. If a woman responds affirmatively, then consisrption rates 
during that period will also be recorded. (Earlier consumption is 
inportant because polychlorinated hydrocarbons bioaccumulate with time.) 
D. Control Group 

Conparative data will be collected from nursing women who live in 
other areas of New York State and are not exposed to toxic waste. For 
convenience, locations with a 100 mile radius of Albany will be 
selected. Under consideration are Montgomery, Schoharie, and Warren 
Counties. Volunteers will be recruited through contacts with the NYSDCH 
Albany Regional Office and local WIC clinics. Because Akwesasne is 
primarily rural, women from other rural areas will be selected as 
controls. Instead of matching the controls to Mohawk women on factors 
such as age and parity, however, these and other confounders will be 
taken into account in the analysis. 

Ms. Judith Quim of the Bureau of Environmental and Occupational 
Epidemiology, NYSDOH will interview the control women two to four weeks 
post-par turn using a version of the same instrunent that will be employed 
for the Mohawk mothers. A signed informed consent form will also be 
obtained. 



II. PROJECT DESCRIPTION 

E. Breast Milk Sampling 

After the interview is completed, project personnel will instruct the 
Mohawk and control mothers in the use of the Marshall 900 CP Kaneson 
breast pump/infant nurser. They will be asked to provide at least 50 ml 
of breast milk, over a period of several days if necessary. The samples 
will be obtained after the second morning nursing (generally 9:00 a.m. to 
11:00 a.m.). That period is usually when the fat content of human breast 
milk is the highest, and since polychlorinated hydrocarbons are 
lipoplilic, sampling at that time is expected to yield maximal 
concentrations. 

The mothers will store their breast milk in a single glass container 
with a teflon top to prevent interference and refrigerate it until 
collection by study personnel. Project staff will place the samples in 
an insulated cooler with ice until transfer within six hours to the 
freezer at the Community Center in Hogansfcurg. There the samples will be 
frozen at -10° to -20°F. Shipment will occur to the Wadsworth Center for 
Laboratories and Research, NYSDOH via Federal Express on the last Monday 
or Tuesday of each month. Holiday shipping will be avoided. The samples 
will be packed with dry ice during shipment to prevent thawing. A 
"Priority 1" designation will be used to ensure that the samples arrive 
in good condition. Control samples will be brought to the laboratory 
directly after collection. 

Each bottle will be labeled with the name and social security number 
of the participant. Responsible persons will sign the chain-of-custody 
form (Appendix E) at each stage. The completed interview forms will be 
sent under separate cover to the Bureau of Environmental and Occupational 
Epidemiology, NYSDOH at the end of each month. 
F. Chemical Analysis 

Drs. Brian Bush and Patrick O'Keefe, Wadsworth Center for 
Labortories and Research, NYSDOH will perform the PCB and PCDD/PCDF 
analyses respectively. 

Preparation of Milk Sample 

For the PCB analysis, 40 ml of breast milk will be used. The 
remaining 10 ml will be pooled with similar quantities from other women 
to provide the 200 ml needed for PCDD/PCDF analysis. Three composites 
will be formed for PCDD/PCDF determination: 1) Mohawk women who eat fish, 
2) Mohawk women who do not eat fish, and 3) control mothers.. 

Each sample will be extracted with 50 ml of ethanol and 25 m L  of 
hexane/benzene. After phase separation, the upper layer is decanted and 
dried over sodium sulfate. TVo further extractions will be performed and 
all three extracts combined. The extracts will be evaporated to 10 ml, 
transferred to a graduated flask and hexane added to obtain a volume of 
25 ml. Gravimetric determination will be performed by evaporating 5 ml 
in a tarred aluninum pan, and total milk solids will be assessed by 
evaporating 1 ml. The remaining sample extract will then be evaporated 
to 2 ml and transferred for clean-up to the top of a 1 an diameter column 
of 2% deactivated florisil (10 g).- For PCDD/PCDF analysis, the eluting 
solvent is changed to dichlorcmethane/aoetonitrile. 



II. PROJECT DESCRIPTION 

Gas Chromatography for PCS Analysis 

After evaporation of the eluate to 1 ml, the extract will be analyzed 
with a Hewlett-Packard 584OA gas chromatograph using a 50 M Apiezon 
L-coated glass capillary and an electron capture detector. The electron 
capture detector is calibrated using a 1:1:1:1 mixture of an PDA 
pesticide repository Arochlor composite (1221, 1016, 1254, and 1260) 
which has been quantitatively analyzed using 29 individual PCB 
congeners. The remaining congeners are estimated by extrapolation of 
their response factors from a line of least squares best fit. A 
computerized data management system reports each of 74 PCB congener 
concentrations, prints the congener identity which it retrieves from a 
peak identify file, and sums the congener concentrations to report total 
PGBs. Concentrations of p.p-DDE, hexachlorobenzene, and mirex are also 
reported. The limit of detection is 0.05 ppb for individual congeners 
and 1 ppb for total PCB with analytical accuracy and precision of 10% 
(14). J 

Mass Spectrometry for PCDD/PCDF Analysis 

The extract is swirled with an equal volume of water twice to remove 
acetonitrile, dried over sodium sulfate and placed in a 150 ml centrifuge 
tube. Concentrated sulfuric acid is added and the tube contents are 
shaken. The top layer is pipetted off into a conical flask containing 
anhydrous granular sodium carbonate. This extraction is repeated twice 
more and then the combined extracts are evaporated in a Kuderna-Danish 
evaporator, hexane being added at intervals to exchange solvents from the 
dichloromethane to hexane. 
\ 

After final clean-up on a semi-automated system, extracts are 
concentrated to volumes of 10 ul by a combination of refluxing in boiling 
water and vacuum evaporation. Sanples are then analyzed by ion 
monitoring mass spectrometry using a cyanosiloxane-coated capillary 
column coupled to a Hewlett-Packard Mass Selection Detector. The limit 
of detection is 1 ppt for individual isomers and total PCDD/PCDF with 
analytical accuracy and precision of 50% (15). 
G. Release of Results 

The release of the results for the Mohawk women will be coordinated 
through Dr. Ben Kelly, a staff physician with the St. Regis Mohawk Health 
Services. Personal physicians will be the conduit for information to the 
control mothers. Data provided will include contaminant concentrations 
(expressed on both a whole milk and fat basis) and also levels of fat and 
total milk solids for each sample. Comparative data from other New York 
(16) and U.S. surveys (17, 18) will be provided for reference purposes. 
Information regarding ary health risks associated with specific 
contamination levels will be transmitted with the results. Each woman 
will be notified when her results are mailed to Dr. Kelly or her personal 
physician and will be urged to telephone or meet with him or her to 
discuss them. < 

( 
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II. PROJECT DESCRIPTION 

H. Statistical Analysis 

T-tests for independent samples will be used to determine whether the 
mean concentrations of PCS congeners, total PCS, p,p-DDE, 
hexachlorobenzene and mi rex in the breast milk (fat basis) of the Mohawk 
peculation differ significantly (two-tailed p<0.05) from those in the 
conparison group. Logarithmic transformations will be performed if 
necessary to normalize the distributions and stabilize the'variances. 
Analysis of covariance will be employed to adjust for potential -
confounders such as maternal age (19). 

Analyses will also be conducted to identify any variables that are 
significantly related to breast milk contaminant levels within the Mohawk 
and control populations. The risk factors of interest include diet, 
location and duration of residence, parity and other reproductive 
characteristics, and health habits such as cigarette snoking. The 
concentrations of contaminants found in Samples of fish and wildlife 
collected and analyzed in Tasks 1 and 2 of the Health Risk Assessment 
will be incorporated with the dietary data whenever possible to help 
quantify exposure. Analysis of variance will be the primary statistical 
technique for categorical variables, while parametric and non-parametric 
correlation coefficients will be calculated for continuous factors. 
Methods such as covariance adjustment and partial correlation will be 
used to control for potential confounders. 

To identify which factors may be responsible if a significant 
difference between the Mohawk and control populations is observed, the 
chi-sguare test will be used to conpare occupational histories, 
reproductive experiences, diet, and health habits. If associations are 
found, e.g., Mohawk women may be more likely to consume local fish and 
game, and if the variables in question are also significant correlates of 
breast milk contamination levels, then multiple regression analysis of 
the various contaminants will be performed incorporating such variables 
into the models to control for their effects (20). 

A mainframe IBM 4341 is available, to be supplemented with an IBM-PC 
for data management and analysis. SAS, SPSSX and BMDP software will be 
utilized. Dr. Syni-An Hwang of the Bureau of Environmental and 
Occupational Epidemiology, NYSDOH will direct the analysis. 

I. Sample Size 

Preliminary estimates indicate a likely study enrollment of three 
Mohawk and three control women per month. After one year, a difference 
between the Mohawk and control populations of approximately 7% in the 
mean concentration of a given pollutant will be detectable with a power 
of 80% and a two-tailed type I error rate of 5%, assuming a relative 
standard deviation of 10%. At least two years of data, however, would 
probably be necessary before detailed analyses of breast milk 
contamination levels by diet, residence, reproductive experience, and 
other factors would be feasible, given the likelihood of small cell 
frequencies. 



II. PROJECT DESCRIPTION 

J. Confidentiality 

The data collected for this study are protected from disclosure by 
Section 206 (1)j of the Public Health Law. Personal identifiers will be 
used only to locate study subjects. The front page of the interview form 
contains such identifiers, but it will be separated from the remaining 
pages upon receipt by the New York State Department of Health. The later 
pages contain only an identification nutiber. All information will *be 
kept in locked file cabinets and will be accessible only to authorized 
study personnel. 
K. Significance 

The proposed investigation is significant for two reasons. Firstly, 
it provides both the Mohawk and control mothers with an important service 
ty empirically assessing some factors pertaining to the quality of their 
breast milk. Such information may be helpful to a mother in her 
decisions concerning whether and how long to nurse her baby and may 
alleviate anxiety and its possible adverse effect on the mother-infant 
pair (21). Secondly, the study assists in the development of a database 
to help assess the impact of environmental pollution at Akwesasne by 
collecting body burden data indicative of absorption. Breast milk has 
not been studied in any previous examination of the health and well-being 
of Akwesasne residents. If high levels of contaminants are found, then 
follcv-up studies of the infants may be warranted. It is a collabortive 
project involving the St. Regis Mohawk Health Services, the Environmental 
Health Branch of the St. Regis Band Council, and the Woman's Dance Health 
Project of the Seventh Generation Fund, and it reflects the public health 
concerns of the community. 
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III. TIMETABLE 

During the first six months of the project (September, 1987 to 
February, 1988), we plan to recruit and train project personnel, pre-test 
interview forms, purchase equipment and supplies, select a control 
population, and finalize arrangements with the medical services and 
health care providers in the area, including Canada. Assuming a 75% 
participation rate, approximately three Mohawks and three controls will 
be identified, located, and recruited into the study, beginning in the 
sixth month (March, 1988) and continuing every month for two years. 
(February, 1990). Ihe chemical analysis of the breast milk sanples will 
be conducted within a month of collection. Data entry will be performed 
continously, with statistical analysis conmencing December, 1989 and 
concluding six months later. A draft technical report will be available 
in March, 1990, with a final report carpleted June, 1990. As outlined in 
the Memorandum of Understanding between the USEPA, the NYSDEC and the 
NYSDOH, the piblic release of the findings will not occur until all 
involved parties have reviewed and approved the final report. 

See Table 1 for a schedule of activities. 
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Table 1 
Schedule of Activities for Breast Milk 

Monitoring Program 

Activity Dates 
Develop protocol, establish contacts 9/87 - 2/88 with community, recruit 

project staff, etc. J 
Collect breast milk samples and . 3/88 - 2/90 

conduct interviews 
Analyze samples for PCBs, 4/88 - 3/90 

PCDDs, and PCDFs ' 
Statistically analyze data 12/89 - 5/90 
Write draft report 3/90 

Write fjnal report 6/90 



PROJECT ORGANIZATION AND RESPONSIBILITY 

Project personnel are depicted in Figure 1. Christine Visnic of 
USEPA is responsible for federal oversight regarding fiscal 
accountability and quality assurance of the Health Risk Assessment. Gary 
Litwin of the NYSDOH is the departmental representative for the Health 
Risk Assessment and responsible for project progress and integrity 
Edward Fitzgerald of the NYSDOH is responsible for overall project 
management, interpretation of results, and report writing. Brian Bush 
and Patrick O'Keefe of the NYSDOH are responsible for the chenical * 
analysis of the breast milk sanples for PCBs and PCDD/PCDFs respectively, 
with appropriate quality assurance/quality control procedures to ensure 
the validity and reliability of the data. Katsi Cook will be eiployed 
under contract with the Mohawk Health Services. She will coordinate the 
Project at the local level, serve as a liaison between the community and 
central office staff, and supervise data collection. She will be 
assisted ty a project assistant to be hired. Syni-An Hwang of the NYSDOH 
will be responsible for data managenent ahd statistical analysis* Judith 

NYSD0H w*11 ** responsible fbr interactions with the local 
WIC clinics that will be the source populations for the control data. 
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Figure 1. Organizational Responsibility for Breast 
Milk Monitoring Program 
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V. BUDGET 

The expenditure plan for the project is outlined in Table 2. 
Approximately $50,000 will be contracted with Mohawk Health Services, 
with the remaining $10,000 used for supplies, equipment, an3 travel by 
the NYSDOH personnel. Note that these costs do not include the 
collection of control data, chemical analysis, data management, 
statistical analysis, reporting, or administrative costs. The total 
costs for the study exceed the $60,000 allocation by at least 100%. 

i 
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Table 2. Expenditure Plan for Breast Milk Monitoring Program 
Year 1 

Contractual Services (Mohawk Health Services) 
Project Director 

40 hrs./tao. © $13.50/hr. X 12 mos. 
Project Assistant 

60 hrs.Ano. © $10.80/hr. X 12 mos. 
Travel 

Project Director 
12 trips frcm Ithaca to Akwesasne 0 $450/trip 
Project Assistant 
150 mi./mo. © 23c/tai. 

Telephone 
$50Ano. X 12 mos. 

Shipping and Handling of Speciirens 
$100/mo. X 12 mos. 

Ackninistrative Overhead j 
20% of salaries 

1 
5,400 

414 

$6,480 
7,776 
5,814 

600 

1,200 

2,851 

Subtotal 
Other Than Personal Services 

Supplies 
50 Breast puips © $20 each 
Specimen bottles 
Insulated Cooler 
Ice 
Briefcase 
Paper, folders, etc. 

Equipment 
IBM-PC and related software 
File cabinet 

Travel 
2 Trips from Albany to Akwesasne 
Subtotal 
Total Year 1 

© $300/trip 

1,000 
100 
100 
100 
100 
250 

5,150 
250 

1,650 

5,400 

600 

$24,721 

7,650 
$32,371 
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Year 2 

Contractual Services (Moh«wk Health Services) 
Project Director eg BOg 

40 hrs./mo. @ $14.18/hr. X 12 inos. ' 
Project Assistant f 8 165 

60 hrs./mo. § $11.34/hr. X 12 mos. 4 ' 
Travel I 5,814 

Project Director $5,400 
12 trips from Ithaca to Akwesasne § $450/trip ; 
Project Assistant 414 
150 mi./mo. § 23c/mi. 

Telephone finn 
$50/mo. X 12 mos. 

Shipping and Handling of Specimens i onn 
$100/mo. X 12 mos. 1,200 

Administrative Overhead 0 qq. 
20% of Salaries . ' 

i 
Subtotal 

Other Than Personal Services 
Supplies 

50 Breast punps 0 $20 each 1,000 
Specimen bottles 100 
Jce 100 
Paper, folders, etc. 250 

Travel 
2 trips from Albany to Akwesasne @ 300/trip 
Subtotal 
Total Year 2 

1,450 

600 

$25,! 

2,0 
$27,6 
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Total - Years 1 and 2 

Contractual Services (Mohawk Health Services) 
Project Director 
Project Assistant 
Travel 
Project Director 
Project Assistant 

Telephone 
Shipping and Handling of Specimens 
Adninistrative Overhead 

Subtotal 

$10,800 
|28 

$13,286 
15,941 
11,628 

1,200 
2,400 
5,845 

$50,3( 

Other Than Personal Services 
Supplies 
Equipment 
Travel 

3,100 
5,400 
1,200 

Subtotal 
Total Years 1 and 2 9,7C 

$60,0C 
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VI. PROCEDUBES FOR QUALITY ASSURANCE/OUALITy QnHTRTT. 

Hie interview data will be reviewed before transmittal to the NYSDGH 
ty Katsi Cook and after receipt by Judith Quinn to ensure their 
completeness and accuracy. Ambiguous or missing information will be 
clarified through personal or telephone call-backs. Quality assurance 
will be maintained in the chemical analysis of breast milk sanples 
through the use of system blanks, fortified blanks, isotopically-labeled 
standards, and replicate sanples. The detailed QA/QC procedures for the 
PCB analysis are outlined in Appendix F and for the PCDD/PCDF analysis in 
Appendix G. \; . 

The interview and chemical data will be coded art entered onto a 
<fiASE III file by trained personnel. All entries will be subsequently 
verified to eliminate errors. Edit programs will be developed to detect 
both out-of-range values and logical inconsistencies. Outliers and 
questionable results will be investigated and rerun if necessary. The 
statistical testing will be accompanied fcy graphs, residual analysis, 
normality checks, and other procedures to| assess the validity of all 
assumptions. 

\ 
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APPENDIX A 
i  

INFORMATIONAL BROCHURE FOR 
MOOTER'S MILK PROJECT 
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APPENDIX B 

J 

INFORMED CONSENT FORM 



Participant Informed Consent Form - Akwesasne Breast Milk MonAoring Program 
Participant's Name: ' ! 
Participant's Address: 

The New State Department of Health, the St. Regis Mohawk Health Services, 
the Environmental Health Branch of the St. Regiq Bard Council, and the Women's 
Dance Health Project of the Seventh Generation Fund are jointly conducting a 
medical research study of environmental contamination in the breast milk of 
women who reside at Akwesasne. We-would like you to participate by providing 
us with a sample of your breast milk. Vfe will also ask you to complete a 20 
minute interview. It includes questions about your occupational, 
reproductive, residential, social and dietary histories. 

Dr. Ben Kelly of the St. Regis Mohawk Health Services will be given a copy 
of the results of the chemical analysis of your milk. It will include levels 
of PCB's, DDE, hexachlorobenzene, and mirex. The fat content and the total 
amount of solids in your milk will also be provided to Dr. Kelly. We will 
inform you of the date that we mail these results and recommend that you 
telephone or meet with him to discuss them. 

Although you and your family may not benefit from this study, your 
participation may help to inprove medical knowledge of envir omen tally related 
illness in the future. 

Any information you provide will remain strictly confidential and be used 
for medical research purposes only. At no time will your name be mentioned 
and any reports that result from this research will involve statistical 
information only. Your participation is completely voluntary and no penalty 
will be involved if you choose not to participate. You have the right to 
receive answers to any questions you may have concerning this study and may 
discontinue participation at any time. 

Signature of Participant: 

Date: 



APPENDIX C 
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INTERVIEW FORM 



AKWESASNE MOTHBTS MLK PROJECT 

f̂̂ APHCS Date of hterview/_ J  
1. Name of mother / / / / 

First M Last 

2. Social Secuity # / / / / 

3. Mailing add-esa* / 

/ 

4. Home phone: / /_ 

5. Work phone: / /_ 

6. Date of birth: /____ 
month day year 

7. Height (without shoes) / / / 
feet Inches 

8. Weight (with hdoor clothing before last pregnancy) 
/ / 

lbs 
(with hdoor clothing at 9 months pregnant) 

/ J 
bs 

(with hdoor clothing currently) 
/ _  J  

bs 

9. Years of school completed: / / 

1 

10. Current marital status Married / / Divorced / / 
(check one) Separated / / Widowed / / 

Never married / / 

11. If currently married — name of spouse: / / 
First Last 

12. Source of health care: /_____ 



HEALTH HABITS 

Now I would fike to ask you some questions about yar use of tobacco 
alcohol, coffee, and medications for the periods before andidrhg you-
last pregnancy, and since you* last child was bom. | 

Shce last 
Before last Duing last child was 

vou; pregiancy preyancy born^.. 

13. Smoke cigarettes? 
If yes, avg #/day: 

14. Drink beer? 
If yes, avg # of 12 oz cans, 
bottles, or glasses/wk: 

15. Drink wine? 
If yes, avg # of 4 oz 
glasses/wk: 

16. Drink liquor or mixed drinks? 
If yes, avg # of drinks with 
1 and 1/2 oz of Oquor/wk: 

Yes/_/Notj Yes/_/No/ J Yes/_/No/_/ 
1 / / / / I 

Yes/_/No/_/ Yes/_/No/ J Yes/_/No/_/ 

J /_ J /_ 

Yes/__/No/_/ Yes/_/No/_/ Yes/_7No/_/ 

J /_ / / 

Yes/_/No/_/ Yes/_/No/_/ Yes/_/No/_/ 

J /_ J /_ J 
17. Drink regular coffee? Yes/_/No/_/ Yes/_7No/_/ Yes/̂ /No/_/ 

If yes, avg # of 8 oz ctps/day: / J / / /__ / 

18. Use prescription medications? 
If yes, what was medication? 
avg # of times taken/wk; 

medication? 
avg # of times taken/wk: 

medication? 
avg # of times taken/wk: 

Yes/_/No/_/ Yes/_/No/_7 Yes/_/No/_/ 

/ / / / / . / / / / / / / / / / / / / / / / / / / / / / / / / 



RESDENTIAL HISTORY 
19. Starting with your present residence and working backwards, please indicate 

every residence you have lived at since birth, and for how many years. 

Dates i Indicate house lumbers under .area of 

Years 
From T< 

of Reserve, or other address 

Com 
Isl 

Snye! St 
i Reg 

f ' ' i | 
Raqtl US j US j other 
Pt | West | East j 

What was the soiree of B 
cMnking water 

i ! !' 
Well River \Village Rain! Oth 

i | 

'SEftsjjrij TjTur 
D/J\ Rq/J' ! 

! SR/__/' 
S/__/j SL/_/ IJ !J / / 
D/_/| Rqlj\ 

ISR/ / 
SU\SUJi IJ IJ i u 
D/J\ RqIJ, 

[ SRUi : 

S/_/! SL7_/; IJ IJ IJ 
D/ /j Rq/_/ 

; SR/JI 
s/J\ suj u rj-rrjr 
D/__/j Rq/_/ 

| SR/_/i ^ 

SIJ\SUJl IJ "iJ 71 
D/J RqU 

SR/J 

990l 
Well: S-shallow, D-deep Rivers: SL-St Lawrence. Rq-Racquet SR-St Regis 
90Q 



20. Did you ever visit or come in contact with the General Motors Central 
Foundry site? Yes/ / No/ I 

if yes, what did you do there? / / 
. When? / / / 

month year 
How long? / / 

number of months 
OCCUPATIONAL HISTORY 
23. Starting with your most recent job outside the home and working backwards, 

please indicate every job that you have held for one year or more. 

Dat 
yea 

From 

es 
rs 
To 

Type of industry 
trade, and company 

Job or 
position 

Description of work List any ex
posures to haz
ardous materials 

» 

• 

• 

900 WWO 



REPRODUCTIVE HISTORY 
22. Now I need to ask you some questions about each of your pregnancies, 

stillbirths, or abortions 

• 
if live birthc 

Pg# Outcome Date of Child's Sex Place of birth Baby's birth 
delivery or first (hospital, city. weight length 
termination name state, location • 

of home delivery 

1 UJJJ /_/__/—/ / / /_./ / / / / / 

L M S A  M D Y / / 
/ / 

lbs inches 

2 UJJJ /_/_/_/ / / /__/ / / / / / 
L M S A  M D Y / / 

/ / 
lbs inches 

3 UJJJ / / /_y / / /_/ 
/ / 

/ / / 

L M S A  M D Y / / 
/ / 

lbs Inches 

4 UJJJ 1-J-J-J / / / / 
/ / 

/ / / / / 

L M S A  M D Y / / lbs Inches 

5 UJJJ /__I-J—/ / / /___/ / / / 

L M S A  M D Y 
/___/ 

/ / 
/ / 

lbs inches 

6 UJJJ /—/_/__/ / / /__/ 
/ / 

/ / / 

L M S A  M D Y / / 

/ / 

lbs inches 

• 

Key: Pg-pregnancy, L-livebirth. M-miscarriage, S—stillbirth, A-abortion, 

8901 900 WW3 



starting with the first and including any miscarriages 

Delivery complications 
or problems in first 
year of life (defects 
prematurity, etc) 

6901 

If the child 
was breast
fed how long? 
(# weeks) 

the child 
still living? 

/_/_ 
Y N 

if deceased: 

Date of 
death 

M D Y 

900 

t—t /•/_/_/ / 
Y N |M D Y 

f /—_/j/ / /_/ 
Y N |M D Y 

Y N IM D Y 

Y N |M D~ ~Y 

/ / I / /_/_/ 
Y N |M D Y 

Place 
of 

death 

MHo 

/ 

/ 

Cause 
of 

death 

/ /. 

J 



DIETARY HISTORY 
23. Please Indicate how frequently you ate the following foods In the year 

before and during your last pregnancy, and what* foods you have eaten 
In the past Also indicate where you usually obtained these foods. 

Average # of times/week, month, year 
(fill out one), and the usual source 
During In the year Before . Number 

Food last before your two years of years 
pregnancy pregnancy ago 

Milk l-J—J-J I I  I I  !  I  
w m y w m y w m y 
/ / / / 1  I I  1  

source source source . 
Eggs / / / / / /__y / / / / / / / Eggs 

w m y w m y w m y 
/ / / / / / 

source source source 
Fruits/Vegetables . / I I I  / I I  I  I  !  I  

w m y w m y w m y 
/ / / / / / 

source source source 
Meats. Including beef. pork. / /_ / / t—J-J-J I I  I I  t  / 

lamb, veal luncheon meats w m y w m y w m y 
/ / / / 

source source source 
Poultry Including chicken. l-l-J-J / / / / / / 

comlsh hens, turkey* w m y w m y w m y 
/ / / / / / 

source source source 
01.01 900 WW3 



DIETARY HISTORY (continued) 
Average # of times/week, month, year 
(fill out one), and the usual soiree 

Food 
During 
last 
pregnancy 

In the year 
before your 
pregnancy 

Before Number 
two years of years 
ago 

Organ meats including liver / / / / / J 
heart spleen w m y 

/ / 
w m y 
/ / 

w m y 
/ / 

Wildlife animals: 
duck 

soiree 

w m y 
/ / 

source 
/_/_/_/ 
w m y 
/ / 

source 

w m y 
/ / 

I 

pheasant 
Soiree source source -

L i t  I I  
w m y 

/ / 
w m y 

/ / 
w m y 

/ / 

goose 
source 

w m y 
/ / 

source 

w m y 
/ / 

source 
l i f t /  
w my 

/ / 

/ 

deer 
source 

/_/__/_/ 
w m y 

/ / 

source 

w m y 
/ / 

soiree 

w m y 
/ / 

/ 

.viatfkj 

rabbit 
source soiree source 

J • w m y 
/ / 

w m y 
/ / 

w m y 
/ / 

source soiree soiree 
» 

UOI 900 WWO 



DIETARY HISTORY (continued) 

Food 

Average # of times/week, month, year 
(fill out one), and the Usual souce 
Doing 
last • 

pregnancy 

In the year 
before your 
pregnancy 

Before Number 
two years of years 
ago 

muskrat 

tirtle 

other 

If other, specify: 
Fish: 
trout 

bass 

perch 

source souce 

source source 

sooce souce 

source souce 

souce souce souce 

J 

/ / 

/ / 

2Z.0I 900 WWO 



DIETARY HISTORY (continued) 
Average # of times/week, month, year 
(fill out one), and the usual soiree 
During In the year Before Number 

Food last before your two years of years 
pregnancy pregnancy ago 

bullhead /  /  /  /  /  / 
w m y w m y w m y 
/  / /  / /  /  

soiree source source 
pike /___/_/ / /  / / / /  /  /  /  /  / 

w m y w m y w m y 
/  /  /  / /  • - /  

soiree soiree soiree 
pickerel/walleye /_/ /_/ /  / /  / / l i l t  /  

w m y w m y w m y 
/  / /  / /  /  

source source source 
sturgeon / / / / /—/_/_/ / / / / " /  / 

w m y w m y w m y 
/ / / / / / 

source source source 
other / / / / II II / / 

w m y w m y w m y 
/ / / / / / 

source source source 
If other, specify: / / / / / / 

.01 900 WW3 

• 



FOOD PREPARATION 
24. Please answer the following questions regarding food preparation for any 

items you have consumed in the past year. 

Food Do you 
or skin 

trim fat How do you Cook* Type of 
shortening used 

Usual Source 
of shortening 

Meats Yes/ / No/. _/ B/_/F/_/R/_/S/_/ Butter Yes/_/No/J / / 
O/ / Lard Yes/ /No/ / / / 

Poultry Yes/ / No/. _/ B/_/F/_/R/_/S/_/ 
O/ / 

Butter Yes/_/No/_/ 
Lard Yes/ /No/ / 

/ / 
/ / 

Duck Yes/ / No/. _/ B/_/F/_/R/_/S/_/ 
O/ / 

Butter Yes/_/No/_/ 
Lard Yes/ /No/ / 

/ / 
/ / 

Pheasant Yes/ / No/. —/ B/_/F/_/R/_/S/_/ Butter Yes/_/No/_/ / / 
O/ / Lard Yes/ /No/ / / / 

Goose Yes/ / No/. _/ B/_/F/_/R/_/S/_/ 
O/ / 

Butter Yes/_/No/_/ 
Lard Yes/ /No/_/ 

/ / 
/ / 

Deer Yes/ / No/. _/ B/_/F/_/R/_/S/_/ Butter Yes/__/No/_/ / / 
O/ / Lard Yes/ /No/_/ / / 

Rabbit Yes/ / No/. _/ B/_/F/_/R/_/S/ / Butter Yes/_/No/_/ / / 
O/ / Lard Yes/ /No/ / / / 

Muskrat Yes/ / No/. _/ B/_/F/_/R/_/S/_/ Butter Yes/_/No/_/ / / 
O/ / Lard Yes/_/No/_/ 

Turtle Yes/ / No/. __/ B/_/F/_/R/_/S/ / 
O/ .... / 

Butter Yes/_/No/_/ 
Lard Yes/_/No/_/ / / 
Butter Yes/_/No/_/ 
Lard Yes/_/No/_/ 

Key: B-broii, F-fry, R-roast, S-stew, O-other 

HoT soo mo 



FOOD PREPARATION 
(continued) 

Food Do you trim fat 
or skin 

How do you Cook* 

trout 

bass 

perch 

bullhead 

pike 

pickerel/ 
walleye 

sturgeon 

other 
(specify) 
/ / 

Y e s / /  N o / /  

Yes/ / No/ / 

Yes/ / No/ / 

Yes/__/ No/ / 

Yes/ / No/ / 

Yes/. / No/ / 

Yes/ / No/ / 

/_ ./ 

Yes/ / No/_/ 

Yes/___/. No/ / 

B/_/F/_/R/_/S/_/ 
O/ / 
B/__/F/_/R/_/S/_/ 
O/ / 
B/_/F/_/R/_/S/_/ 
O/ / 
B/JF/JB/JS/J 
O/ / 
B/_/F/_/R/_/S/_7 
O/ _/ 
B/JF/JB/JS/J 
O/ / 
B/_/F/_/R/_/S/_/ o/_ / 

B/_/F/_/R/_/S/__/ 
O/ / 
B/_/F/_/R/_/S/__/ 
O/ / 

Key: B-broil, F-fry, R-roast. S-stew, O-other 

900 HMO 

Type of 
shortening used 

Usual Source 
of shortening 

Butter Yes/_/No/_/ 
Lard Yes/_/No/__/ 
Butter Yes/_/No/_/ 
Lard Yes/_/No/_/ 
Butter Yes/_/No/_/ 
Lard Yes/_/No/_/ 
Butter Yes/_/No/_/ 
Lard Yes/_/No/_/ 
Butter Yes/__/No/_/ 
Lard Yes/_/No/_/ 
Butter Yes/_/No/_/ 
Lard Yes/;r/No/_/ 
Butter Yes/_/No/_y 
Lard Yes/_/No/_j 

Butter Yes/_/No/_z 
Lard Yes/_/No/_/ 
Butter Yes/_/No/_y 
Lard Yes/_/No/_/ 

/_ 
/_ 
/_ 
/_ 
/_ 
/_ 
/_ 
/_ 
/_ 
/_ 
/_ 
/ 

i..44 



PAST FOOD PREPARATION 
25. Prior to the past year did you prepare the following foods differently 

than you do now? Yes/ / No/ / 
If yes, please specify how and for how long. 

Food Did you trim fat How did you 
or skin cook* 

Meats Yes/ / No/ / B/_/F/_/R/_/S/J 
how long: From/ / To/ / 

Poultry YesI / No/___/ B/_/F/_/R/_/S/ / 
how long: From/ / To/ / 

Duck Yes/ I No/ / B/_/F/_/R/__/S/_/ 
how long: From/ / To/ / 

Pheasant Yes/ I No/ / B/_/F/_/R/_/S/_/ 
how long: From/ I To/ / 

Goose Yes/_/ No/_/ B/_jF/_/R/_/S/_/ 
how long: From/ / To/ / 

Deer Yes/ / No/ / B/_/F/_/R/_/S/ / 
how long: From/ / To/ / 

Rabbit Yes/ / No/ / B/_/F/_/R/_/S/ / 
how long: From/ / To/ / 

Muskrat Yes/ / No/ / B/_/F/_/R/_7S/ / 
how long: From/ / To/ / 

Turtle Yes/_/ No/ / B/_7F/_/R/_/S/ / 
how long: From/ / To/ / 

Type of 
shortening used 

Usual Source 
of shortening 

Butter Yes/_/No/_/ 
Lard Yes/_/No/_/ 
Butter Yes/_/No/_/ 
Lard Yes/_/No/_/ 

Butter. Yes/_/No/_/ 
Lard Yes/_/No/_/ 

Butter Yes/_/No/_/ 
Lard Yes/_/No/J 
Butter Yes/_/No/_/ 
Lard Yes7_/No/_/ 
Butter Yes/_/No/_/ 
Lard Yes/_/No/_/ 
Butter Yes/_/No/_/ 
Lard Yes/_/No/_/ 
Butter Yes/_/No/_/ 
Lard Yes/_/No/„/ 
Butter Yes/_/No/_/ 
Lard Yes/_/No/_/ 

/_ 
L 

tm 

L 

L 

/ 

Key: B-broil, F—Fry. R-roast. S-stew 

9*-0l 900 WW£) 



PAST FOOD PREPARATION 
(continued) 

Food Did you trim fat 
or skin 

How did you 
cook* 

trout 
how long: 

bass 
how long: 

perch 
how long: 

bullhead 
how long: 

pike 
' how long: 
pickerel 

how long: 
walleye 
how long: 

sturgeon 
how long: 

other 
/ / 
how long: 

/ / 
how long: 

Yes/ / No/ 
From/ 
Yes/_/ No/ 
From/ 
Yes/ / 
From/ • 

No/ 

Yes/ I No/_/ 
From / 
Yes/ / No/. 
From/ 
Yes/ / No/ 
From/ 
Yes/ / No/ 
From/ 
Yes/ / No/_ 
From/ 

Yes/ / No/. 
From/ 
Yes/_ /̂ No/. 
From/ 

B/_/F/_/R/_/S/_/ 
To/ / 
B/_/F/_/R/_/S/_/ 
To/ / 
B/_7F/_/R/_/S/__/ 
To/ / 
B/_/F/_/R/_/S/_/ 
To/ / 
B/_/F/_/R/_/S/_/ 
To/ / 
B/_/F/_/R/_/S/__/ 
To/ / 
B/_/F/_/R/_/S/_/ 
To/ / 
B/_/F/_/R/_/S/_/ 
To/ / 

B/_/F/_/R/_/S/_7 
To/ / 
B/_/F/_/R/_/S/_/ 
To/ / 

Key: B-broil. F-fry, R-roast S-stew 

^•^•01 900 WWD 

Type of 
shortening 

Usual Source 
of shortening 

Butter 
Lard 
Butter 
Lard 
Butter 
Lard 
Butter 
Lard 
Butter 
Lard 
Butter 
Lard 
Butter 
Lard 
Butter 
Lard 

Yes/_/No /_/ 
Yes/_/No/_/ 
Yes/_/No/_/ 
Yes/_/No/_/ 
Yes/_/No/_/ 
Yes/_/No/_/ 
Yes/_/No/_/ 
Yes/̂ ./No/_/ 
Yes/_/No/_/ 
Yes/_/No/_7 
Yes/_/No/̂  
Yes/_7No/_/ 
Yes/_/No/_/ 
Yes/_/No/_/ 
Yes/_/No/_/ 
Yes/_/No/_/ 

Butter Yes/_/No/_/ 
Lard Yes/_/No/_/ 
Butter Yes/_/No/_/ 
Lard Yes/_/No/_/ 

J 

L 
/. 
/. 
/_ 
/. 
/_ 

t »ii>«' *i. 



APPENDIX D 

J 

MEDICAL RELEASE FORM 



STATE OF NEW YORK 
DEPARTMENT OF HEALTH 

x 
Bureau of Environmental and Occupational Epidemiology 

Consent to Release Information 

. I hereby authorize the release of information from the records of (mother 
patient's name) to Dr. Edward 
Fitzgerald of the New York State Department of Health for the purpose of 
evaluating potential health hazards related to PCSs. I understand this 
authorization covers only information required to made this evaluation and 
that the New York State Department of Health wiljl maintain the confidentiality 
of this information pursuant to the Public Health Law. 

Patient's Signature: 
Address: 

Date: 

The above records should be submitted to: 
Edward Fitzgerald, Ph.D. 

New York State Department of Health 
2 University Plaza 

Albany, New York 12237 



APPENDIX E 

I 

CHAIN-OF-CUSTODY 



NEW YORK STATE DEPARTMENT OF HEALTH 
CENTER FOR LABORATORIES AND RESEARCH 

ALBANY, N.Y. 12201 

Must be completed for samples which might be used 
for enforcement proceedings or litigation. 

SAMPLE ID 
(LAB USE ONLY) 

FIELD 
REFERENCE 
NO. 

DATE/TIME 
COLLECTED SAMPLE COLLECTION POINT. 

TYPE: 
WATER, AIR 
SOIL, ETC. 

1 * 

i 

• 

• 

\ 

SPECIFY METHOD OF PRESERVATION 

0 NaOH 
0 Cool, 4°C 

0 Acidification (specify) 
0 Other (specify 

TRANSPORTING SAMPLES 

DURING TRANSPORT OF THE SAMPLE FROM SAMPLING SITE TO 
LABORATORY, THE CHAIN OF CUSTODY MUST BE UNBROKEN. 
GENERALLY THIS WILL REQUIRE THAT THE SAMPLE BE DELIVERED 
BY THE SAMPLE COLLECTOR OF HIS DESIGNATED REPRESENTATIVE 
WHO WILL SIGN FOR THE RECEIPT, INTEGRITY AND TRANSFER 
OF THE SAMPLE DURING SHIPMENT. IF INTEGRITY OF SAMPLE 
IS QUESTIONED, DESCRIBE PROBLEM ON REVERSE SIDE OF THIS 
FORM. 

CUSTODY OF SAMPLES 

1. Sample Container 
Prepared by 

2. Received by 
3. Received by 
4. Sample Collected by 
5. Sample Received by 
€. Sample Received by 
7. Sample Received by 
8. Sample Received by 
9. Sample Received by 
10. Sample Rec'd Lab by 
11. Sample Accessioned by 

NAME AFFILIATION DATE TIME 

Q 2 2 
o o CTl 

O 
00 

CC-1 



APPENDIX F 

J 

QA/QC PROCEDURES FOR PCB ANALYSIS 



QUALITY ASSURANCE PROCEDURES FDR HUMfiN MILK AIGLY5IS 
III THE HEALTH RISK ASSESSMENT AT AKWESASNE 

The methods to be used have been published in the Journal of the" 

Association of Official Analytical Chemists, Vol 65, pg 555 (1982) afcd Vol 66, 

pg 246 (1983). They are outlined below. ^ 

Control of the gas chronatograph. The electron capture detector of the 

chrcmatograph is calibrated using a 1:1:1:1 mixture of EPA pesticide 

repository Aroclor mixtures (Aroclors 1221, 1016, 1254 and 1260) which has 

been quantitatively analysed using 29 individual PCS qcngeners. The retaining 

50 congeners were estimated by extrapolation of their response factors fran a 

1me of least squares best fit. Fluctuations in electron capture detector 

sensitivity are controlled by an automatic recalibration after each fourth 

specimen analysis. Reporting software gives the presentation shown in Fig. 1. 

If Total PCS deviates more than 10% fran the expected value, the subsequent 

four specimens are reanalysed; if an individual congener deviates more than 

two tirres from- the expected standard deviation for that congener, it is 

recalculated using peak height measurement. The standard deviation far each 

congener is determined when a new capillary colunn is installed, approximately 

once every three months. Quality control charts will be plotted daily for the 

sun of all PCB (Total PCB) and three ocntnonly found PCB congeners 

(2,4,-dichlorobipheryl, 2,4,5,2\4,,5,-hexachlarcbipheiyl, 

2,3,4,5,2', 41,5 •,-heptachlorobipheiyl). 

Control of sample extraction. Values of PCB in this region have a irean of 

approximately 25 ng/g with a standard deviation of 15 ng/g. Standard hunan 

serun spiked with Aroclor 1260 is available fran the National Bureau of 

Standards (NBS) at 106 + 1.3 ng/g. Because of the difficulty of producing 



properly characterised biologically bound standard material, the simple 

expedient of reconstituting HBS serum and then diluting it with cow .milk will 

be used to produce quality control milk samples at 25 ng/g. One sujh sample 

will be processed with each batch of ten milk samples or for analler batches 

one per batch. The method yields a recovery of 85 + 3% for Tbtal PCB. If the 

recovery of the quality control sample is less than 70%, then the entire batch 

will be rerun after trouble shooting has returned the recovery for the quality 

control sample to 85%. If there is an insufficient quantity of any particular 

sample to permit it's being rerun, its value will be adjusted arithmetically 

to a recovery of 85%. The interview containing information regarding diet, 

occupation, residential history and other risk factors will be separated from 

the milk samples before analysis to permit a determination of PCB 

concentration which is blind to exposure status. 
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APPENDIX G 

J 

QA/QC PROCEDURES FOR PCDD/PCDF ANALYSIS 



ftmTTY ASSURANCE 

The accuracy of this analysis relies on a complex combination of liquid 

chromatography, high resolution gas chromatography, and low resolution mass 

spectrometry to remove interferences and provide a high degree ̂ f sensitivity and 

selectivity. Therefore, because of the complexity it is of primary importance 

that an isotopically labeled internal standard be added to each sample prior to 

sampling or analysis to provide both a qualitative check and accurate 

quantification when sample recovery data is variable. 

Blanks 
Four type. o£ bl.nks .r. generally ™: (1) • .y»". blank prior to th. 

use of any glassware to ensure no carry over fro. prior sables; (2) a .echod 

blank, run simultaneously and using th. same st.nd.rds, solvent, adsorbent, and 

glassware as the actual sa»pl«»; O) isotopically-labeled standards; and (4) 
benzene blanks to check for CC and syringe cerry over. Because smny type 3 and 4 

blanks may be run. the data is usually not included in the report but is 

available upon request. 

Fortified Blanks 
A fortified blank 1. a method blenk with edded known amounts of native 

CDDs and CDF.. In th. absence of interleboretory atudies. this provide, the best 

available overall check on th. eccurecy of th. method for a given group of 

samples. 

Precision 
The best measure of precision 1. obtained from replicate aemples. The 

target value for this is within 201. Th. recovery of th. internal etendard 

av.il.hle for each sample -ill provide a measure of precision; however, this is f 
based on external standardization (necessitating lundling of 1 to 4 micro- =, 

o 
CO 



liters of total sample necessary for high sensitivity) and is known to be less 

precise than internal standardization. 

Criteria fgr detection 

To be detected as a CDD or CDF isomer in a sample all of the following 

conditions must be met: 1 
1. co-elution on GC with appropriate standard if available, 

2. proper mass within unit mass, 

3. response at two ions corresponding to M, M+2; response must be in proper 

ratio ±202; optional response corresponding to M-C0C1 as sensitivity 
J 

permits, * 

4. Adequate recovery of the corresponding internal standard, 

5. acceptable QC blanks and spikes, 

6. negligible mass spectral interference, 

7. signal-to-noise ratio >2.5 for both ions. 

Available standards Include: 

13C 2378' tetra CDD 

13C 12378 penta CDD 

13C 123678 hexa CDD 

13C 1234678 hepta CDD 

33C octa CDD 

All 22 tetra CDDs 

2378 tetra CDD 

12378 penta CDD 

123678 hexa CDD 

1234678 hepta CDD 

octa CDD 

13C 2378 tetra CDF 

13C 12378 penta CDF 

13C 123478 hexa CDF 

2378 tetra CDF 

12378 penta CDF 

23478 penta CDF 

123478 hexa CDF 

234678 hexa CDF 



13C 1234678 hepta CDF 

13C octa CDF 

Purity is checked by mass spectrometry. 

123678 hexa CDF 

123789 hexa CDF 

1234678 hepta CDF 1 
octa CDF | 

i 



ATTACHMENT 5 
HEALTH RISK ASSESSMENT 

PROJECT COORDINATION AND SCHEDULING OUTLINE 



ATTACHMENT 5 
Table 1 

General Motors Corp. - CFD-Massena, New York Facility 
Health Risk Assessment 

Project Coordination and Scheduling Outline 

Task USEPA Project 
Manager State Project 

Manager Task 
Manager Start 

Field Work Submit Draft 
Report Submit 

Final Report 

1 - F1sh C. V1sn1c 
USEPA J. Reagan 

NYSDEC R. Sloan 
NYSDEC 

April 
1988 

November 
1988 January 

1989 

2 - Wildlife C. V1sn1c 
USEPA J. Reagan 

NYSDEC W. Stone 
NYSDEC August 

1987 
August 1988 October 

1988 

3 - Breast Milk C. V1sn1c 
USEPA G. Htwln 

NYSDOH E. Fitzgerald 
NYSDOH September 

1987 
March 
1990 June 1990 

4 - Risk Assessment 
Final Report C. V1sn1c 

USEPA G. L1tw1n 
NYSDOH J. Hawley 

NYSDOH 
August 
1988 June 1990 September 

1990 

Notes: 
1. All dates are listed as of February 1988. 

1601 900 WWD 



ATTACHMENT 5 

Table 1 
General Motors Corp. - CFD Massena, New York Facility 

Health Risk Assessment 
Project Coordination and Scheduling Outline 

Task 
USEPA Project 

Manager 
State Project 

Manager 
Task 
Manager 

Start 
Field Work 

Submit Draft 
Report 

Submit 
Final Report 

1 - F1sh C. Vlsnlc 
USEPA 

J. Reagan 
NYSDEC 

R. Sloan 
NYSDEC 

May 
1988 

November 
1988 

January 
1989 

2 - Wildlife C. Vlsnlc 
USEPA 

J. Reagan 
NYSDEC 

W. Stone 
NYSDEC 

August 
1987 

August 
1988 

October 
1988 

3 - Breast M1lk C. Vlsnlc 
USEPA 

G. L1tw1n 
NYSDOH 

E. Fitzgerald 
NYSDOH 

September 
1987 

June 
1990 

September 
1990 

4 - Risk Assessment 
Final Report 

C. Vlsnlc 
USEPA 

G. L1tw1n 
NYSDOH 

J. Hawley 
NYSDOH 

August 
1988 

September 
1990 

December 
1990 

Notes: 
1. All dates are listed as of May 1988. 

560I 900 WWO^i U( Q 



ATTACHMENT 6 
HEALTH RISK ASSESSMENT 
ITEMIZED EXPENDITURES 



ATTACHMENT 6 

MOU Among USEPA, NYSDEC and NYSDOH 
Distribution of Health Risk Assessment Funds 

General Motors Corporation, Central Foundry Division 
Health Risk Assessment 
Itemized Expenditures 

Period Beginning: 
Period Ending: 

Activity Code 

Personnel Service 

Fringe Benefits 

Indirect Labor 

Supplies 

Travel 

Contractual 

Equipment 

Total 

CERTIFICATION: I certify to the best of my knowledge and belief that this 
report Is correct and complete and that all expenditures 
are for the purpose set forth 1n the controlling documents: 

Signature of Authorized Certifying Official 

Typed or Printed Name, Title and Agency 

Date Report Submitted Telephone Number 


