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ABSTRACT 
The Housatonic River and nearby localized areas, are known to be contaminated with 

poly chlorinated biphenyls (PCBs) from a former electrical manufacturing facility in Pitlsfiekl, 

Massachusetts. Extensive environmental sampling has documented widespread contamination of 

sediments, floodplain soil, fish and other biota. However, the extent and nature of PCB exposure 

opportunities among residents of the Housalonic River Area (HRA) had not been completely 

characterized. This exposure as,ses.snnent study was undertaken by the Massachusetts Department of 

Public Health (MDPH), Bureau of Environmental Health Assessment (BEHA) to address these 

concerns The area on which the study focused comprises eight communities in Berkshire County, 

Massachusetts Lanesborough, Da l ion , Pills fie Id, Lee, Lenox, Slockbridge, Great Harrington, and 

Sheffield. 

The overall goal of the HRA PCB Exposure Assessment Study was to identify possible 

patterns of PCB exposure and to measure serum PCB levels among HRA residents. The specific 

objectives of this study were: 1) to identify patterns of different acti v it ies offering a potential for 

exposure to PCBs - this was done by means of a household screening questionnaire administered to 

residents of 800 randomly selected households located within a half mile of the Housatoiriic River 

between Pills fie Id and the Connecticut border; 2) to assess the relationship between reported potential 

exposure pathways and serum PCB levels among, residents determined to be at the greatest risk of 

exposure This is referred to as the Exposure Prevalence Study. As a public service, the same 

household screening, questionnaire and serum tests were also offered to a volunteer group of residents 

of South Berkshire County communities, regardless of the i r household location relative to the river 

The responses, of this group 'were also analyzed for reported potential exposure pathways, and serum 

PCB levels 

A total of 658 households (response rate: 84%, representing 1529 individuals) participated in 

the Exposure Prevalence Study. Out of these 1529 individuals, 120 were selected based on an 

exposure risk scoring system and inv i ted to take part in blood testing for PCBs., and 69 (57.5%) 

agreed to submit to a blood test A total of 65 households (representing 158 individuals) participated 

in the Volunteer S tudy All individuals 18 years old or over ( 1 2 6 ) were invited to take part in blood 

testing for PCBs, and 79 (62.7%) participated. 

In the Exposure Prevalence Study, over one-third of the participants had eaten freshwater fish 

for an average of 25 years. About three percent had eaten fish from the Housalonic Rive r for an 



a verage of 20 years. A considerable number of loca I residents part ic ipated in a variety of recreational 

activities on OF adjacent to the Housatonic River and its flood plain Similar results were found in the 

Volunteer Study. 

Of the 69 participants in the Exposure Prevalence Study, one(l 4%) had a serum PCB level 

over 20 ppb. The mean and median levels of this group were 5 44 ppb and 3.93 ppb respectively. 

Five out of the 79 participants (6 3%) in the Volunteer Study had serum PCB levels over 20 ppb The 

mean and median of this group were 9.07 ppb and 6 60 ppb. The serum PCB levels found among 

participant:; of both studies* were generally within typical background estimates, for anon-

occupational!.;/ exposed U.S. population. ATSDR reports that, fb rU S. populations without 

occupational exposure, mean serum PCB levels were usually between 4 and 8 ppb, with 95% of the 

individuals having concentrations less lhani 20 ppb. Since the results of this study represented 

individuals w i t h the highest iriisk of exposure, it is reasonable to assume that seiriurn PCB levels of 

most non-occupationally exposed residents in the HRA communities; are within the US background 

range, though individual differences may likely occur. 

As observed in a number of studies previously conducted by MIDPI-I and others, age was 

found to be the prominent predictor of serum PCB level in general Considering al l the potential 

exposure pathways examined, serurn PCB levels tend to be higher in older people who are frequent 

and/of long-term fish-eaters In addition there is some indication that other activities (e g. fiddlehead 

fern consumption, gardening) may contribute slightly to serum PCB levels. People who reported 

opportunities for occupational exposure had higher serum PCB levels than tho&e who did not report 

these opportunities 



INTRODUCTION 
Polychloiinated biphenyls (PCBs) are a group or synthetic organic compounds that were once 

widely used as liquid coolant!) and insulators 1111 industrial (e.g. electrical) equipment In addition, 

PCBs were used throughout the U.S. in plastic izers, surface coalings, inks, adhesives, pesticide 

extenders, etc. Then: are a total of 209 possible individual compounds (known as congeners,) with 

varying harmful effects. PCBs were used in the manufacture of electrical and associated products in 

Pitts f ie Id, Massachusetts from 19 32 to 1972. They reached the Housatonic River in large quantities 

both from direct discharge sand indirect discharges through the ground water (MDEP 1995) 

The Housatonic River Area (HRA) comprises eight communities in Berkshire County, 

Massachusetts. Lanesborough, Dal ton, Pittsfield, Lee, Lenox, Stockbndge, Great Harrington, and 

She (Tie Id (F igure 1 ) During 1993, officials from the Massachusetl s Department of Publ ic Health 

(MDPH), Bureau of Environmental Health Assessment (BEHLA), met with concerned citizens and 

local health and elected officials in the HRA to discuss their health concerns related to liie PCB 

contamination of the HRA Subsequently, MDPH BEHA, under its cooperative agreement with the 

federal Agency for Toxic Substances and Disease Registry (ATSDR), released a Health Consultation 

on PC B exposure among residents of the HRA. M DPH irecoirn me tided that an exposure assessment 

study should be conducted. The data and information evaluated in the Health Consultation were 

reviewed by ATSDR's Health Activities Recommendation Panel (HARP),, and the panel agreed that 

testing designed to measure PC'Bs as a marker of exposure in hum an .seira should be conducted. 

MDPH subsequently launched its Housatonic River Area PCB Exposure Assessment Study Partial 

funding, for this study was also provided through an interagency service agreement with the 

Massachuse tts Department of Environmental Protection (M DEP) 

BACKGROUND 
PCBs were first discovered in sediment and fish from the Housatonic River in the 1970s 

(Bias land & Bouck Engineers, 1 9 9 1 ) In 1982, MDPH issued the state's first fresh water fish 

consumption advisory loir the Housatonic River due to PCBs. The advisory warned individuals 

against eating fish, turtles, or frogs from the Housatonic River downstream of Dalton. The 

Department also recommended that fish taken from feeder streams to the Housatonic River should be 

trimmed of fatty tissue prior to cooking. 



ENVIRONMENTAL CONTAMINATION 
During the 1980s, and 1990s, environmental samples, were collected through MDEP actions 

from the Housatonic River and its floodplain to determine the extent of contamination in the HRA 

These samples included sediments;, floodplain soul, ambient air,, fish and oilier biola. This sampling 

remain:; on-going. 

SEDIMENT 
Initial sediment samples from 62 miles of the Housalonic River (from Dalton to the 

Connecticut state border) were collected in 1981 Subsequent sampling concluded ithat the mo&t 

heavily contaminated area was, between New Lenox Road and Woods, Pond, a four -mule stretch of the 

liver (MDEP 1995) 

Since then, continued sampling lias been done to determine the extent of containination In 

May 1997,, the Massachusetts Department of Environmental Protection (MDEP) Western Regional 

Office (WHO) 'summarized surficial sediment ('() to 0.5 inch HI depth) sampling data as (billows; (nm 

dry-weight parts per million or ppm, certain area excluded,, arithmetic average concentrations shown): 

• the former General Electric manufacturing facility in Pittsfield to Holmes Road: 20 ppm 

(n=64, range: 0.16 - 266 ppm),
 

» Holmes Road to New Lenox Road: 20 ppm (n-24, range 4.1 - 89 ppm),
 

• New Lenox Road to Woods Pond Headwaters JO ppm (n=13, range: 0.16 •• 220 ppm), 

• Woods Pond. 15 ppm (n==.S, range: 3.3 • 27 ppm), 

• Rising Pond- 3 I ppm ( n-2, range: 0.24 • 6 0 ppm). 

Sediment concentrations in Silver Lake (a l l depths,) were as, high as, 20,689 ppm, with an 

average of 40 7 ppm (MDEP 1997) In May 1996, s urfic ial se d iment samp le s, (0 to 6 inche s, in de pth) 

taken from the Housatonic River adjacent to the former Geneiral Electric fac i l i ty in Pittsfield showed 

an average sediment PCB concentration of 1,550 ppm with a m a x i m u m of 54,000 ppm (MDEP 1997). 

FLOODPLAIN SOIL 
In 1992, 78 surface soil samples (0-6 inches m depth) were collected and analyzed from 

properties within line approximate 10-year floodplain of the Housatonic River between the former 

General Electric facility in Pittsfield and the Woods Pond Dam Five percent of the samples had PCB 

concentrations between 50 and 100 ppm, 45 percent had PCB concentrations, between 10 and 50 ppm, 

and 50 percent had soil PCB concentrations below 10 ppm Of the 78 samples analyzed, five 

contained Aroclor 12.54 and Aroclor 1260,, and the other 73 contained only Aroclor 1260 (Blasland, 



IBouck, & Lee 1992). I n May 1997, Ihe MDEP, WRO summanzed floodplam soul sampling data as 

follows (from all depth by reach, average concentrations shown): 

» Former General Electric facility in Pittsfield to Holmes Road: 12 ppin (n = 270, range: non

deteclable to 110 ppm), 

• Holmes Road to New Lenox Road 22 ppnri (n-245, range, non-detectable to 230 ppm)„ 

<» New Lenox Roadlo Woods Pond Headwaters: 22 ppm (n~=231, range: non-detectable to '130 

ppnn), 

« Woods Pond: 2 4 ppnri (n = 150, range: non-detectable 1o 22 ppnri), 

» Rising Pond 0.5 ppm ( n=91, range: non-detectable to 3.1 ppm). 

PCB levels i n floodplain soil from Pittsfield and Lenox were higher than Ihe ones, from the 

iresl of the HR.A communities. In March 1996, riverbank surface soil samples taken in an area 

adjacent to the former Genera I Electric manufacturing facility in Pitts field she wed an average PCB 

level of 7,550 ppnri,, with a maximum of 102,000 ppm (MDEP 1997). 

FRESHWA TFK FISH 
In 1982, over 400 fish samples were collected by the Stewart Laboratories from a 70-mile 

stretch of the Housatonic River with eight sampling local ions from the head waters to the 

Massachusetts, and Connecticut state line. PCB concentrations as high as, 260 ppnri were detected in 

the fish, the U.S. Food and Drug Administration action level for PCBs in fish a t that time was 5 ppm 

and is now 2 ppm. Fish concentrations, in the section of the river down to the Massachusetts and 

Connecticut state line had elevated concentrations, as> 'well, with (he m a x i m u m concenlrauon (9 2 

ppm) found in large mouth bass In 1990, additional fish toxins, daia ycncr j tcd h\ the Inter im Phase II 

investigation indicated that PCB levels in fish were s t i l l significant!;, c l imated iMDPH 1994). Further 

testing conducted in 1994 and 1996 showed continued elevations, in PCB l e v e l s m adulli fish and 

Young-of-the-Year fish (i.e., any fish prior to their first fall /winter I from tin; Housatonic River 

(MDEP 1997). 

A snapping turtle and bul l f rogs were also collected in 1982 from Woods Pond A single 

composite of 12 frogs had a total wet tissue PCB concentration of 4 4 ppnri., and the snapping turtle 

had a total wet tissue PCB concentration of 2.1 ppnri (MDEP 1995). 

AQUATIC PLANTS 
Samples, of aquatic plant species (duck potato, water milfoil, and lesser duckweed) were also 

collected from numerous areas along the Housatonic River (MDEP 1994). Detectable dry weight 
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total PCB concentrations nin duck potato ranged from 0.20 ppm in sediment containing 2.1 ppm total 

PCBs, to 0.84 ppm in sediment containing 7.0 ppm total PCBs. Dry weight total PCB concentrations 

in milfoil and duck weed ranged from 0.93 ppm in sediment containing 130 ppm total PCBs., to 3.9 

ppm in sedimemts containing 1 5 1 ppm total PCBs. 

AMBIENT AIR 
Ambient air samples were collected from August 1991 to August 1992., at six air monitoring 

station.', located on industrial property of the former General Electric electrical manufacturing facility 

in Pittsfield (MDEP 199.5). The average yearly PCB level found there wai 6 ng/m5 with the highest 

of 30 ng/m'!. Additional sampling was done in 1993. The high volume samples with the highest PCB 

concentrations were (bund at Silver Lake (23 ng/m"1) and the Newell Street Rear location (35 ng/m5) 

The low volume samples with the highest PCB concentrations were found at the same locations, 350 

ng/mj at Silver Lake and 142 ng/m5 at the Newell Street Between May ]995 and August 1995, air 

monitoring was conducted at four locations.: Silver Lake., Woods Pond, along the Hiousatonic River at 

Fred Gamer Park and at a background location at Berkshire Community College. High Volume 

Samples were collected at all four local ions, with the highest level of 36 ng/tn'' found ilni the sample 

collected at Silver Lake at. Overall, ambient air P'CB levels were higher during the summer months, 

and very low, often non-detectable, in the winter months. 

EXPOSURE OPPORTUNITIES FOR LOCAL RESIDENTS 
Based on historical iinidustriial information, on the environmental data that have been 

collected, and on the persistence1 of PCBs in the environment, residents in the HRA have had the 

opportunity loir exposure to PCBs since at least the 1940s. Possible ways that exposure to PCBs 

could have occurred include residential/recreational activities in the HRA, and consumption of PCB-

contaminated fish or of other biota (e.g., waterfowl, f idd le head ferns) from the Housalonic River. 

Speci f ica l ly , exposure to PCBs may occur through incidental ingest ion of, or dermal contact wi th , 

contaminated soil; through ingestion of garden vegetables, grown in PCB-contaminated soil in the 

river's floodplain or elsewhere; or through consumption of other animals hunted for food. I n addition, 

residents living along the Housatonic River may have been exposed to PCBs through contaminated 

ground water that may have flooded basements. Finally, employment in the electronics industry and 

construction work along the floodplain are other potential ways for exposure to PCBs. 



COMMUNITY HEAL TH CONCERNS/INVOLVEMENT 
Thecomrnumlies in the I1R.A have long expressed concerns about the ex tent of contamination 

in groundwater, surface water, sediment, and floodplain soil of the river and its tributaries, and about 

activities (recreational or other) related to the Housatonic River and its floodplain. Many residents 

from t h is area asked MDPH to analyze t hen blood for PCBs (M DEP I 99 5) V anous c it!zens1 groups 

hav e vo iced health concerns and advocated for accelerating c le anup acti v it ies A number of c iti zens 

participated i n the decision-making process concerning remedial alternatives 

In the fall of 1993, MDPH announced its, intent ion to conduct an exposure assessment study 

at a public meeting held at the Tin-town Health Department in Lee Subsequently, funding was 

obta med, staff hire d , and a research protocol de velope d In October 1994, MD PH pre sent ed the 

research protocol of thus study at a we 111-at) ended public meeting at the Italian-Ann en cam Club in 

Pitlsfield MDPH established a public comment period for the research protocol that extended 

through November 1994. MDPH also had the Hou saton ic River Initiative (Hill,, a citizens,' advocacy 

group) and MDEP review and comment on the research protocol and survey instrument in order to 

ensure tluil MDPH would cover all important potential exposure pathways,. In June 1993, MDPH 

formerly initiated health studies, and formed the Housalonic River Area Advisory Committee for 

Health Studies The committee comprised local citizens,, epidemiologists, lexicologists, 

representatives from the offices of elected of f ic ia l s and local health departments. MDPH staff held 

periodic meetings (most recently in November 1996) with the committee members to report status 

and get feedback on the conduct of this, study as well as other studies being, conducted in this area of 

Western Massachusetts In addition, MDPH has been conducting ongoing outreach with the local 

health comm unity to inform the tin of the study and its objectives,. For example, MDPH staff held 

Grand Rounds, in 1993 and 1996 at the Berkshire Medical Center (BMC) to disseminate information 

about t h i s study 



METHODS 
The overall goal of the PCB exposure assessment study was to identify possible patterns of 

PCB exposure and to measure serum PCB levels among residents of the HRA. Tins specific research 

objectives were as follows: 

• To identify patterns of different act ivit ic s offe r ing a potent ial for e xposure to PCBs, 

« To measure PCB body burden among residents of the HRA, and to assess the relationship 

between potential exposure pathways and serum PCB levels among those residents 

considered to be at the greatest risk of exposure. 

STUDY DESIGN 
Numerous discussions were held as to which approach would be most appropriate to address 

environmental and health concerns in the HRA communities MDPH, BEHA concluded that the most 

appropriate approach would be to focus primarily on the evaluation of a randomly selected sample of 

HRA households in order to systematically and scientifically assess opportunities loir PCB exposure 

(Exposure1 Prevalence Study), and, in addition., to examine supplementary information from a sample 

of volunteers in order to address (tie concerns of individuals who were not included in the randomly 

selected exposure prevalence group. Each study component (i.e. the Exposure Prevalence Study and 

the Volunteer Study) 'was comprised of two parts. The first part involved administering a household 

screening survey that could identify patterns of potential exposure by different pathways; and (.he 

second was to select individuals determined to be at t he greatest risk of exposure to be offered blood 

tests for PCB analysis. 

STUDY POPULATION 
For the Exposure Prevalence Study, an approach which is commonl> used in this type of 

study was adopted to define the study area and! population. Starting at I .a ncs borough and Dalton, and 

going south through Pittsfield, Lenox, Lee, Stockbridge, Great Bamngton, Sheffield to the 

Massachusetts and Connecticut border, the study area for the Exposure Prevalence Study was defined 

as a half-mile radius from the Housatonic River. Included m this area are the 10-year floodplain and 

most of MDEP's priority disposal! sites under M.G L. c. 2 IE . Many of these 2 I E sites involved PCBs 

as am important contaminant of concern. Through this informal ion, MDPH would be able to assess 

opportunities for exposure through contact with contaminated river sediments, floodplain soil, and 

biota 
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The study population included the residents of HRA who were living within a half mile of (he 

Hou saton ic River at the time of administration of the MDP H survey A. geographic information 

system, MAPFNFO, was, used to identify the streets and street numbers that fell within the defined 

study area. Those slreets and street numbers were then matched to the most current town lists from 

each of the eight communities to identify the study population. 

SAMPLE SELECTION 
A stratified systematic cluster sampling scheme was, used to select households loir the 

Exposure Prevalence Study According, to 1990 census data, Pittsfield alone had more than two-thirds, 

of the total population in the HRA. Residents in Pittsfield, a relatively urban community, were 

thought to have different outdoor activity patterns (e g., residential and recreational activities, 

frequency of gardening) than would residents in the other HRA communities, which are rural. Thus,, 

an equal number of sampling u n i t s (in t h i s case, households) was drawn from two strata: Pittsfield 

and the nest of the HRA communities (Levy et all 1991). In this way, the sample drawn would better 

represent the total population of the HRA than would a proportional sample (whereby the same 

percentage of households would be selected for each town, thus heavily weighting the results to 

reflect the experience of Pitlsfield households). A random start 'was placed on each of two 

alphabetically arranged lists, one from Pittsfield and one from the irest of the HRA communities, far 

sample selection Since an IvtDPH exposure assessment survey has been previously demonstrated to 

be the most efficient survey strategy for reaching the greatest number of individuals, this technique 

was used to efficiently identify potential PCB exposure pathways for study participants 

Figure 2 summarizes the population and sample estimates, for the Exposure Prevalence Study. 

The study area contained neatly 13,000 households, about 39 percent of the total households, in the 

HRA communities Over 8,600 households were in Pitlsfield alone A random sample of 800 

households, 400 each from Pittsfield and from the irest of the HRA communi t ies , was selected for 

administration of the screening survey. 

SVR VEY INS TRUMENT DEVELOPMENT 

The household screening questionnaire (used for both the Exposure' Prevalence Study and 

Volunteer Study) included questions on sociodemographic characteristics, residential history, 

freshwater fish consumption patterns, occupational history, and recreational activities on or next to 

the Housatonic River and its floodplain (Appendix A). The following sources were used to develop 

the household screening questionnaire: 



<•> MDPH's prior experience with PCB exposure assessments (e.g., MDPH 1984, 1987, 

Miller et ai 1991); 

• review of recent literature; 

• review of environmental sampling data for the HRA; 

« feedback from the community, citizens groups, local and slate agencies, and other 

experts. 

Once finalized, the screening questionnaire was pine-tested by MDPH staff. The time needed 

to complete the questionnaire was generally about 15-20 minutes. MDPH staff also designed a 

refusal questionnaire (Appendix B) to get information on households that refused to participate in the 

survey. This information included basic demographic characteristics (e.g., age, sex) and opportunities 

for environmental PCB exposure in a highly abbreviated format. 

RECRUITMENT OF SUBJECTS 
Figure 3 shows the procedure used by MDPH to recruit study subjects for the Exposure 

Prevalence Study. An introductory letter (Appendix C) was sent to selected households about one 

week: before MDPH staff began contacting them. In addition, a public service announcement (PSA) 

for the study was placed in local media outlets (Appendix D) with the help of the HRI. The screening 

questionnaire was administered by telephone or by visiting the selected households;. Horns: visits 

were necessary for households that did not have telephones, or whose telephone numbers were 

unlisted or disconnected. In general, MDPH asked for the female head of household to answer the 

questionnaire; if the female head of household was not available., MDPH asked whether anyone else 

in the household could answer questions for all household members. Before designating a household 

as "non-respondent," at least six attempts were made to contact it by telephone. For those households; 

interviewed in home visits., at least three attempts were made to contact them. For the telephone 

interviews, at least one attempt was made in each of the following time periods: one weekend day 

and, on weekdays, 9 AM-12 noon, 12 noon to 5 PM, and 5 PM to 8 PM. For the home visits., al least 

one attempt was made in each of the following periods: one weekend day, one morning, and one 

afternoon. Most of the household screening interviews for the Exposure Prevalence Study were 

completed between February and May 1995. As part of an effort to improve the Exposure Prevalence 

Study (i.e., the "'Enhancement" effort), MDPH continued its intensive drive to reach non-responding 

households by conducting repeated calls,, letters, and home visi ts throughout the HRA from August 

1995 to early October 199.5. 
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Once the data collection for 1 he Exposure Prevalence Study, including recruitment of 

randomly selected households and blood drawing from selected residents, was completed (December 

1995), the Volunteer Study began by making screening questionnaire available to all HRA residents 

who were not selected in the Exposure Prevalence Study. To publicize the survey and encourage 

participation, MDPH, with assistance from HRJ,didthe following

« Local radio stations and newspapers were contacted and they voluntarily aired or printed 

a PS A for the Volunteer Study (Appendix E); an informational article about this study 

was also published in one of the mo it popular local newspapers to flirt her publicize 

MDPH's willingness to offer opportunities for a 111 HRA residents to participate in l ine 

Volunteer Study. 

•	 A letter not ifying pote ntial participant& of thi s, opportuni ty (Append ix F) was mailed to 

residents who were listed on two extensive mailing lists thai were obtained through 

MDEP These two lists have been maintained by the General Electric facility in Pittsfield 

as parl of i ts responsibilities under the MDEP's public involvement plan for the 

HoLis.Eil.on ic River and (lie industrial disposal 'sites, nn Pints fie Id. Residents on these two 

lists who had already participated i n the Exposure Prevalence Study were excluded from 

the nn an ling,. 

•	 I n the MDPH Boston office, an 800 toll-free telephone number was set up as the 

"Information Hot Line "to announce the locations, dales and times of the volunteer 

questionnaire administration and was accessible 24 hours a day, 7 days a week during the 

actual lime period of the survey 

MDPH staff administered the household 'screening questionnaire at three locations Great 

Barrington Senior Center, the Tn-lown Health Department in Lee and the Berkshire Athenaeum in 

Pitt sfield At e ac h of 1 hese three local ions, questionna ire s were admin isi ered! < >n thr ec c on s ec u t iv e 

days, inc lud ing evening and weekend hours. Individual volunteers answered questions for themselves 

and their fain i l l y members. When someone was unable to answer questions for t h e i r f a m i l y members, 

MDPH fol lowed up b y contacting t h e individuals or their family members to complete the interviews 

Most of the household screening questionnaires, of the Volunteer Study were administered dlining, 

March and April 1996. In late April, to increase the number of volunteer participants and following 

suggestions after a meeting with the Housatonic River Advisory Committee loir Health Studies., 

MDPH placed another PSA in two commercial papers to publicize additional opportunities to 

complete the survey. Lastly, a two-week period in May 1996 was made available for interested 
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volunteers to call 1VIDPH at a loll-free number and answer the household screening quesl.ionna.ire over 

the phone 

SCORING SCENA RIO USED TO SELECT INDIVIDUALS FOR BLOOD TES TING 
The MDPH used a scoring system to identify I he individuals who had the greatest opportunity 

loir exposure to PCBs. The scoring system was based on MDPH's past experience with PCB exposure 

surveys (e.g , MDPH 1984, 1987., Miller 1991). In brief, the screening system uses established risk 

factors previously investigated (e.g , age, fish consumption, etc.) and is given additional weight as 

frequency and duration of various activities increase Because this survey 'was primarily designed to 

capture individuals with opportunities for exposure from environmental and recreational activities, 

occupational opportunities for exposure wen: recorded but were not scored. 

Table 1 shows the specific number of points assigned to various exposure categories. The 

maximum number of possible points was 464. The criteria and ratiioniale for assigning points were as 

follows: 
111 More points were assigned as the participant rs age increased. Age is an important 

predictor of serum PCB levels, (MDPH 1987, Miller et all, 1991) 

« Moire point!) were assigned as the length of residence in the 1-LR.A increased. 

•	 Under fish coin sumption, points were assigned for three subcategories 

1.	 increasing points for the frequency of consuming freshwater fish 

2.	 increasing points for greater numbers o f years consuming, fre sliwater fish 

3.	 points for consuming freshwater fish from the Housalonic River 

«' Points were given lor both farming and const met ion activities where the participants 

reported contact with the Housalonic River. Increasing points were assigned as the 

number of years performing these activities increased. In addition, more points were 

assigned if the activities occurred in Pittsfield or Lenox, areas wi th documented PCB 

contaminated soil 

«	 Recreational activities associated with the over (e.g , canoeing,, birdwatching. dirt biking, 

or jogging/walking) and a category of "other yard work" were scored with fewer points 

than the previous categories because the potential for exposure is expected to be lower 

due lo (he. low contact with, or intake of, containinated media 
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« Because fiddlehead ferns, located along, UK: Housatonic River may be contaminated with 

PCBs, increasing points were assigned a,s the frequency and duration of fern consumption 

increased. 

« Vegetable garde in ing involves contact with soil; hence, more points were assigned for this 

act ivi iy tham for the recreational acti vities along the river desciibed above I n addition, 

the points, were doubled if the participant lived im Lenox or Piltsfiield, since 

environmental sampling data demons!rated that PCB levels in floodplain soil from these 

two towns were higher than in other HRA towns 

«> Participants who reported frequent consumption of food that they had hunted were given 

points only if the hunted food was in the category of "birds,." It is not expected that other 

hunted animals (e g , deer ) would have bioaccumulated significant levels, of FCBs due to 

their mostly vegetarian or insectivorous diet. The category of birds likely included 

waterfowl tha t may have derived at least some food (e.g , fish) from the Housalonic Rivei 

and had a higher fat con ten t (PCBs accumulate in fat t i s sue ) (Kim 1085) Thus., PCBs, 

could have bioaccumulated in thes,e waterfowl. 

All individuals included in the Exposure Prevalence Study were assigned a score thai was 

used to select our target population of 100 participants with the highest scores for blood testing. 

MDPH also aimed to enroll 100 participants from the volunteer sample 

PHLEBOTOMY 
MDPH notified all residents determined to be at the greatest risk of exposure with a letter 

asking, for their participation in the second part of tins s tudy (Appendix G) MDPH staff then called 

within a week to schedule appointments for blood tests,. Participants were asked to fast for 12 hours 

before the blood draw Most of the blood drawing and all the sample processing was, conducted 

through a contract wi th Berk shire Medic a I Center (BMC) in P ills fie Id The M DPH al so pro v ided 

home phlebotomy service for individuals who found it inconvenient to go to BMC, and who preferred 

MDPH/HMC staff to visit (heir homes, to draw the sample. Before each draw, participants were given 

a short questionnaire (Appendix H)by MDPH staff to verify selected information obtained from the 

screening survey and to gather additional information (e.g , dietary intake over the last 24 hours,). 

They were also asked to read and sign a consent form (Appendix I ) After the draw, the samples were 

processed and delivered to the MDPH State Laboratory l n s l i f u t e ( S L I ) m Jamaica Plain for analysis 
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LABORATORY ANALYSIS 

SPECIMEN COLLECTION & SHIPPING 
Staff from Ilie MDPH IS LI trained BMC personnel in sample collection, handling, and 

shipment with (he MDPH Specimen Collection and Shipping Protocol ('Appendix .1). Prior to actual 

blood drawing of participants, BMC staff conducted a pilot test to ensure that the MDPH protocol 

was implemented correctly and thai no contamination would occur during sample processing. 

Blood samples were collected from study participants for PCB analysis. Forty-five mi Hi liters 

of blood were: collected from each partiic ipant using three 15 irnl red (op (anticoagulant free) 

vacutainers. The tubes remained at room temperature for 30 minutes to facilitate clotting, and then 

were cenlrifuged to separate serum from red blood cells The serum portion of each tube was then 

decanted unto solvent-rinsed crimp-top vials and placed in the refrigerator for several hours to gently 

cool. The vials were then frozen at -4°C, remained frozen during shipment from BMC to SL1, and 

were kept frozen until analysis. 

SERUM PCB ANAL YSIS 
PCBs were analyzed using a modification of a method developed by the United States 

Centers for Disease Control (CDC Laboratory Update 81-108) (Appendix K). Proteins present in the 

serum 'were precipitated with nnetiiamol and removed. PC'Bs in the serum 'were extracted with organic 

solvents, and extraneous contaminants in the extract were removed by adsorption chromaitography. 

The extract was then identified and quantified by wide-bore open tubular gas chromatography (DBS,) 

wi th electron capture detection (Perkin-Elmer Aulosystem, Perkin-Elmer Sigma 2000). 

Chromatographic data were integrated using Turbochrom chromalographic software (Perkin

Elmer/Nelson). PC Bs were quanl ified oiri the basis of 21 peak areas and reported as the Aroclor 1260, 

the sample chromatographic pattern most closely resembled. 

DATA MANAGEMENT 
The completed screening surveys were coded and contracted out for data entry and, for 

quality control purposes, double data-entry was performed. The information collected during blood 

drawing was coded and double-data-entered by MDPH staff. The electronic data files were read unto 

DBASE HI Plus files, which were then converted into Epi Info data files for analysis. The variables 

used in the Epi Info data files for household screening surveys and blood samples are included in 

Appendix L& Appendix M. 
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DATA ANALYSIS 
Umivariate analysis WEI:; conducted to examine the: indi viduiiil study variables. Since the 

sample of Exposure Prevalence Study was selected using the cluster sampling scheme, cluster 

sampling analysis was conducted. I n the analysis, the household was; used as the primary sampling, 

unit (PSU) of which each household member was a part. The above analyses were carried out using 

Epi Info 6.02. 

Stratified analysis was performed to assess the relationship between and among study 

variables I t i addition, multiple regression analysis was applied to explore the relationship between 

serum PCB level and other study variables. In this, case, some of the variables were transformed so as 

to besl f i t the regression analysis assumptions. 

Since serum PCB levels do not usually follow a normal distribution, median levels were used 

for comparison of different groups,. Arithmetic mean (hereafter., "'mean") was also included so that 

our results, can be compared with other published studies. 

QUALITY ASSURANCE <& QUALITY CONTROL 
All the steps of data collection and analysis were caiefully designed to eliminate any possible 

errors. An interviewer's manual was developed in order to ensure that the interviewers understood the 

background and objectives of the study They were trained to familiarize themselves with the 

interviewing, procedure and1 standardize the wording of quest ions. The field supervisor checked the 

completeness of the finished questionnaires, which were then coded and double-entered so as to 

minimize transcription errors. Logical checks of the completed databases added another quality 

control procedure to the process. 

Internal quality control measures, at SLI as well as external analysis were employed in the 

laboratory analysis of serum PCBs. For internal quality control at SLI, N1ST standard reference 

material 1589 and goat serum from CDC containing 75 |U.g/L of the Aroclorwere analyzed 

concurrently with study samples (Appendix K) After SLI finished al l the lab analysis, a 10% subset 

of samples, selected from low, medium, and high range based on SLI serum PCB results, was sent out 

to the CDC laboratory for external quality control analysis. 
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RESULTS
 

EXPOSURE PREVA LENCE STUDY - PART ONE: HOUSEHOLD INTERVIEWS 

RESPONSE RA TEAND BACKGROUND CHARA CTERIS TICS 
Of the 800 households randomly selected. 617 households were contacted over the telephone 

and 183 did not have telephones, had unlisted telephone numbers, or had disconnected phone 

numbers MDPH subsequently learned thai 17 of the 183 households without readily available phone 

numbers were unoccupied al the time of contact (9 from Pirtsfield, 8 from other HRA communities) 

Thus the final sample size was 783 households 

A total of 658 households (representing 1529 individuals) completed the screening 

questionnaire, which yielded a response rale of 84 percent (Figure 4). For some participants, 

bilingual interviews were arranged in Polish, Russian, and Korean. 

Of the 125 households that did not participate, the occupants of four households were in 

nursing homes at (lie time of contact. Ninety-seven households refused to participate 'when contacted 

by MDPH staff MDPH staff were unable lo contact I'I households despite a minimum of six calls 

and usually more than 20 calls at different times of (lie day, including the weekend. At four 

households, MDPH staff left reply forms three times or more, at different times of the day, on both 

weekdays and weekends,, but did not establish contact (Figure 4) 

A Refusal Questionnaire was mailed lo all the 125 households, that did not participate 

Twenty-nine households, oir 23 percent, responded. Table 2 shows res n i l s of corn par! son of 

participants and refusers. These two groups were about s imi lar k v i i h ru:;ird i i « the a t erage 'size of the 

household, the mean and! median age of the population, frequency of i.oiii-.uniinij: freshwater fish from 

the Hous atonic River, and rate of farming or construction 'works on or not in the Nous a tonic River. 

They were also similar wilh regard to recreational ac t iv i t i e s (e g , canoeing b u d u a t c h m g ) if only the 

activities on a regular basis (i.e., once EI week or more) were counted 

For the 658 households or 1529 individuals enrolled in the screening survey (Table 3). 327 

households or 743 individuals were from Pirtsfield with 357 males, 386 females, and a median age of 

38 years The other 331 households, or 786 individuals were from the remaining HRA communities 

Sixty-one individuals (28 males, 33 females; median age 4 I years) came from Lanesborough, 96 (42 

males, 54 females; median age 41 years) from Lee, 38 (15 males, 23 females; median age 43 years) 

from Lenox, 87 (48 males, 39 females; median age 44 years) from Slockbridge, 166 (76 males, 90 
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females; median age 39 years) from Great Harrington, and 72 (36 males, 36 females; median age 40 

years) from Sheffield 

FISH CONSUMPTION 
Five hundred and twenty-seven residents, or 34 percent, had eaten freshwater fish (from any 

water body., nol necessarily the Housatonic River). Similar percentages of respondents in Pittsfield 

versus the rest of the HRA reported eating freshwater fish. 

The freshwater fish consumption rate differs with respect to age and sex (Table 4 & Figure 5). 

Older residents are more likely to eat fish than are younger residents: 17 percent of residents aged 19 

and under, 36 percent, of those aged 20 to 39,44 percent of those aged 40 to 59, and 42 percent of 

those over 60 years old This observation is true for both males and females. Males are more likely 

to eat freshwater fish than females (38% versus 32%). However, when controlled for age, the 

significant difference disappeared except, in residents ages 20 to 39 from the HRA communities other 

than Pittsfield. 

The most frequently consumed freshwater fish species were tiroul. (85% of the fish eaters had 

eaten trout),, bass (50%), and perch (50%), followed by bullhead (13%) and pickerel (9%) Regarding 

frequency offish consumption during, the season (usually from May through October), about one 

percent repotted eating fish three times or more per week; 26 percent ate fish once or twice a week; 

32 percent ate fish one to four times a month; and 42 percent ale fish less than once a month 

Regarding the number of years offish consumption, over half of the fish eaters had eaten fish for 

more than 20 years. The average number of years of consuming fish was 25. Seventy-five percent of 

fish eaters caught fish themselves or ate fish caught by family or friends (Table 5). 

Fifty residents, or 10 percent, reported that they had at some point eaten fish from the 

Housatonic River. It is not known how many of them continue to eat fish from the Housatonic River. 

For those 52 individuals who reported eating fish for the Housatonic River at least once, the most 

frequently consumed fish species were trout, perch, and bass, followed by bullhead and pickerel. 

Other responses for these 52 individuals included the following: 

• Eighteen (35%) reported eating fish from the Housatonic River at least once a week; 

« Twenty-eight (54%) reported having eaten fish from the Housatonic River for at least 20 

years; 

«> A III but one reported catching and eating fish themselves or eating fish caught by faini ly 

oir friends. 
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HfECREA TtONAL ACTIVITIES ALONG THE HOUSA TONIC RlVER AND i TS FiLOODPLA IN 

The survey remits showed the following activity patterns among all Ihe individuals enrol led 

in the first part of the Exposure Prevalence Study: 

• Fishing I welve pen: ent of the responds nts (2 ()5/152 9) had fished in the Housatonic 

River. Most of these people (66 %) did only catch-and-release fishing, and 28 percent ate 

the fish they caught from the Housatonic (Figure 6). No one reported catching fish for 

the purpo se o f se Hi rig them There were no s igni fie ant differe nee s of se If-re ported 

fishing activity among diffeienl age groups (Table 6) However, male residenls fished 

more in the Housatonic River than females Among female residents under the age of 60, 

those residing in Pittsfield fished less in the Housatonic River than theories from the rest 

of the HRA communi t ies (2% versus 12%) 

• Canoeing: One hundred seventy-mine respondents, or 111 percent, had canoed on the 

Housatonic River (Table 7). The self-reported rates of canoeing varied with age: 9%, 

11%, 17%, 6% respectively for age groups 0-119,20-39, 40-59, 60 and over No 

significant gender difference was observed for thi s acti viry Among male residents aged 

20 to 39, those living in Pittsfield canoed less than those from the rest of the HRA 

c omm un it ies (10% versus 2 8%). 

• Biid Watching Sixty-Rive respondents., or aboul '1 percent, reported birdwalching in the 

HRA (Table 8). The percentage of residents from Pittsfield who reported birdwatching 

was generally similar to that of the residents from the other HRA communities. 

<» Other Recreational Activities (e.g., swimming, hiking, walking,, jogging, river cleanup 

activities,): Two hundred thirty-five respondents, or 16 percent, had participated in this 

category of activities (Table 9). Overall, similar participation rates were observed among 

residents from Pills fie Id and from the other HRA communities 

» E ati ng Fidd le head Fe rn s: Seventy-five res ide n ts, or 5 pen: ent, h ad eaten fiddlehead ferns 

from the HRA No significant difference in consumption of fiddlehead ferns was 

observed w i t h regard to age, gender or region (Pitts tie Id versus the other HRA 

communit ie s) (Table 10) 

« Hunting: Table 11 shows that seven percent of all participants in the household 

screen ing survey had hunted in the HRA Most hunted for food (9 3 percent). About 

one-third of those who hunted were residents of Pittsfield, and two-thirds resided in the 

other HRA communi t ies 
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« Vegetable Gardening: Four hundred fifty-one residents, or 29 percent, had done 

vegetable gardening at their current residence. The percentage of residents who gardened 

varied with age: 7%, 27%, 43%, 42% respectively loir age groups 0-19, 20-39, 40-59, 60 

and over 'No significant difference s were found w ith re gard to gender or ireg ion (T able 

12). 

« Other Y aid Work: F iffy - four percent o f the re sidenl s ento lied in the household screening 

survey had done other yard work (e g., flower gardening, lawn mowing) at their current 

residence (Table 13) In general, residents from Pittsfield dud less yard work than did the 

resident's, from the other HRA communities, but the difference was not statistically 

significant. 

OTHEK EXPOSURE OPPOR rum TIES 
« Construction: Forty-one, or 2.5 percent, had had construction jobs that may have 

brought them into contact with the Housatonic River and its floodplain Al l of the se jobs 

were held by males. The percentages of residents from Pills fie Id and 1 he rest of the HRA 

communities held const met ion jobs, were similar (2.4% and 2.9% respectively). 

•	 Farming: Nine residents, or 0 5 percent, had done farm work that may have brought 

them into contact w i t h the !-lousatonic Riveir and its floodplain Out of these nine 

residents, two came from Pitts fie Id, and seven came from the rest of the HRA 

communities. 

<>	 Oc cupatiioriiEil IE: xposure: A (though thi s, surve y wa s de si lined Io a sse s& cnv ironnnen tal 

(rather than occupational) exposure to PCBs in the HRA. !<" cl ilu- respondents had had 

opportunities for occupational exposure (e g. e l ec t r i c i an , c ld . t ru .a l m a n u f a c t u r i n g ) for 

periods ranging from three to 47 years. 

EXPOS UKE PR EVAL ENCE STUD Y - PAR T TWO: BIOLOGICA L SA MPL ING 

PAR r/n PA T\ON RA TE AND EA CKGROVND CUA RACTERJS TICS 
Of the total 1529 participants enrolled in the household screening survey, 120 were selected 

and invited to participate in blood tes t ing for PCBs. Children less than 18 years of age were not 

selected! \o participate because the three main predictors of serum PCB levels are age, occupational 

exposure, and consumption of contaminated fish and seafood Moreover, children were not likely to 
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have significantly higher exposure than adults., hence, not likely to have higher blood PCB levels. 

Therefore, MDPH did not believe that the risk, of drawing blood from minors was justified. 

Of these 120 individuals, 103 were chosen because they scored the highest on the screening 

survey ((he maximum scone was 304; the range of scores for selected participants was 93 to 203), and 

17 were selected because of their potential for unique exposures that were of particular concern to 

local residents (e.g. canoeing). 

A total of 69 individuals participated in blood testing (57.5%). Al l but five of them had their 

blood drawn at BMC; the others had their blood drawn in their homes by a visiting phlebolomist. 

Fifty-one of the individuals selected for blood testing chose not to participate. Thirty-two 

irefiisedl because they weire not interested. Four had appointments scheduled at least two different 

times, but did not show up for their appointments Two moved away without leaving forwarding 

addresses,. Two were unable to fast overnight due to I heir work schedules. Finally, eleven were in 

poor health, including two individuals with diabetes (Table 14). 

Table 15 compares participant versus nonparticipant characteristics. These two groups were 

very similar with regard t.o age, male/female ratio, fish consurnpition, and recreational activities 

related to the liousatoiiiic River and its floodplain 'Nonparticipants generally had lived longer in the 

HRA than participants, but the difference was not statistically significant 

TOTAL SERUM PCB CONCENTRA TOW 
Total serum PCBs, which were quantified as Aroclor 1260, ranged from non-detectable to 

3 5 81 ppb, with a mean of 5.44 ppb and a median of 3.93 ppb (Table 16 & Fi gun? 7) One pan id pant 

had a serum PCI:} level over 20 ppb. 

Thirty-five Pittsfield participants had an average PCB level of 6 ''6 ppb (median 4 91 ppb), 

and 34 residents from other HRA communities had an average PCB level of 4.08 ppb (median 3.61 

ppb). The above difference was mainly attributable to age differences,: Pittsfield participants were 

older that non-Pittsfield participants. 

CORRELATION OF TOTAL SERUM PCB AND STUDY VARIABLES 

The forty-seven participants who were under 6i years, old had a mean serum PCB level of 

3.85 ppb (median 3.43 ppb); the twenty-two participants, who were 65 or over had am average serum 

PCB level of 8.82 ppb (median 7.30 ppb) (Table 16) This; difference remains significant when 

controlling loir occupational status (Kruskal-Waliis 1-1== 19.11, df=l, p<0.001). Serum PCB level 

increases when age increases (Figure 8). 
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Of the 69 participants in the Exposure Prevalence Study, fifty-two did not report opportunity 

lor occupational exposure This group had a mean serum PCB level of 4 49 ppb (median 3.67 ppb, 

range <1.34 ppb • 11.60 ppb). Those wnlh opportunities for occupational exposure1 had a mean serum 

PCB level of 8.33 ppb (median 5.60 ppb. range 1.13 ppb - 35.81 ppb). Tins difference remains 

Matistically significant aftet controlling for age (Kruskal-Wallis H=4.99, dMI, p<0.05) (Figure 8). 

Of the 52 participants who did not report opportunity for occupational exposure, 14 who 

reported having eaten freshwater fish' at least twice a month (i.e., the frequent eaters) had a mean of 

5 33 ppb (median 3.86 ppb); 26 who reported having eaten freshwater fish less than twice a month 

had a mean of 3 97 ppb (median 3.67 ppb); and 12 who reported never having eaten freshwater fish 

had a mean of 4 64 ppb (median 3.39 ppb). It seems that there is a slight indication that serum PCB 

level increases as the frequency of freshwater fish consumption increases, but this association can not 

be further examined clue to the small size of this study and because individual participants may have 

had mult iple non-workplace exposure opportunities (Figure 9) Serum PCB level also tends to 

increase as. the duration offish consumption increases (Table 17). People who did not report 

opportunity for occupational exposure tended to have higher serum PC'!:! levels when they ale fish 

more frequently or for a longer period of time. 

Of the 52 pairtiicnpanls without opportunity for occupational exposure, eight individuals 

reported eating fiddlehead fetus and had an average serum PCB level of 4 .12 ppb (median 4 30 ppb), 

and 44 reported having never eaten fiddlehead ferns and had a mean of 4 56 ppb (median 3.62 ppb). 

People who reported no opportunity for occupational exposure and who reported having eaten 

fiddlehead ferns had a slightly higher median serum PCB level than those who reported not having 

eaten them, although this difference is not statistically s ignif icant (Table 17). 

Of the 52 participants without opportunity for occupational exposure, twenty-one individuals 

who reported having canoed on the Housatonic River had an average serum PCB level of 4.53 ppb 

(median 3.53 ppb), whi le 31 who had never canoed had a mean of 4.47 ppb (median 3.78 ppb), a non-

significant difference (Table 17). 

People with opportunities foi occupational exposure we're define as liiosc who worked in ai industry where' they would 
encounter PCBs in the manufacturing, process or in which PCBs weic ta\ integral component of the it work, e g , electrical 
m.ziriij fad in ing, electric lan, etc E < eluded from tli is definition would be such as farming where worker;; would not normally 
encountei PC Bs as. pan of Iheir normal work 

! Unifies othrru ise specified, disc ussion of fresh water fish consumpi ion refers to fr« shwaler fish from any souicc me luding 
the Housatonic R i v e r 
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Of the 52 participants without opportunity for occupational exposure, three participants who 

reported birdlwiitehinig along the Housatonic River had a mean of 3.31 ppb (median 3.59 ppb) while 

49 non-birdwatchers had a mean of 4.56 ppb (median 3.70 ppb). Again,, this is a non-significant 

difference (Table 17) 

For all the participants without opportunity for occupational exposure, 36 individuals who 

gardened at their current residence had an average serum PCB level of 4,55 ppb (median 3.86 ppb). 

Those who did not garden had an average of 4 36 ppb (median 3.30 ppb). Forty-five individuals who 

reported doing other types of yard work at their residence had a mean of 4 50 ppb and a median of 

3.70 ppb, seven who did not had a mean of 4.42 ppb and a median of 1.74 ppb. People who gardened 

or did other types of yard work had slightly higher serum PCB levels than those who did not, though, 

these differences; were not statistically significant. 

VOLUNTEER STUDY - PART ONE.' HOUSEHOLD INTERVIEWS 

BACKGKOVNO CHA RACTEMSTICS 
A total of 65 households, representing 158 individuals, participated in our volunteer survey 

by completing the questionnaires One hundred seventeen individuals were from Pittsfield (54 males, 

6:1 females), and their median age was 4!) years. The remaining 41 individuals, (22 males, 19 females) 

had a median age of 46 years. Arnoitig all 158 individuals, nearly 70 percent were less lhan 60 years 

old (Table 18) 

FISH CONSUMPTION 
One hundred and five of 158 respondents, or 67 percent had can-in f r e s h w a t e r fish from any 

waler body (i e , not necessarily the Housalonic River) (Iable  1 ( > ) The mo»i I rcqucntK consumed 

fish species were trout, perch, bass, bullhead and pickerel. Nobod.s reported ha\ ing eaten fish more 

than twice a week during the season. Twelve individuals (11 percent), reported eating fish once or 

twice a week; 31 individuals (33 percent) reported eating fish one to four t ime a week, and 60 

individuals (57 percent) reported (sating fish less than once a month. Thir ty-s ix percent of the fish 

eaters had eaten fish for less than 10 years,, 22 percent had eaten fish for 10 to 19 years, and 42 

percent had eaten fish for more than 20 years. The average number of years of eating, fish was 12 

Eighty-four percent had caught the fish themselves or had eaten fish caught by family or f r i ends . 

Nine respondents (about nine percent) reported that they had eaten fish from the Housatonic 

River at least once. Tins most frequently consumed fish species from the Housatonic River were 
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trout, perch, bullhead, and bass (Table 20). Nobody reported having eaten fish more than twice a 

week during the season. Of those who had been eating fish from the Housatonic River, one had been 

doing so for less than 10 years, two for 10 to 19 years, and six for more than 20 yeans,. 

HECUBATIONAL ACTfyfTlES ALONG THE HOVSA TONIC RlVER AND UTS FlOODPLAW 

Table 18 shows the patterns of activities, related to the Housatonic River and its floodplain 

reported by participants of the household screening survey of the Volunteer Study. These activities, 

include consuming fiddlehead ferns,, fishing, canoeing, bird-watching, vegetable gardening and doing 

other yard work. 

OTHER EXPOSURE OPPORTUNITIES 
•	 Consl.ruct.ion: Seven partic ipants had held construction jobs that may h ave brought them 

into contact with the Housatonic River. Two were ftom Pittsfield and five 'were from the 

rest of the HRA communities. 

•	 Farming: One participant had done farm work that may have brought him in contact 

with the contaminated riverbank soil. 

»	 Occupational Exposure Thirty respondents had had opportunities for occupational 

exposure (e.g. electrician, electrical manufacturing) for a range of mine to SO years;. Most 

of them reported having direct contact with PCBs during their employment. 

VOLUNTEER STUDY - PAR T TWO: BXQLQGXCAI SA MPUNG 

PARTJCIPA TION MA rE AND BACKGROUND CHARACTERS TICS 
Out of 158 respondents enrolled in the volunteer household screening survey, 126 were 18 

years, or over. These 126 individuals were all invited to participate in blood testing for PCBs, and 79 

(62 7 %) accepted. (Survey responses were scored but because not all individuals who participated in 

the household screening survey were interested in participating in the blood drawing, it was, possible 

to invite all adults to participate.) Seventy-four individuals had their blood drawn at BMC and five 

had their blood drawn in their homes by a visiting phlebotomist. Forty-seven individuals were 

selected but did not participate: 

»	 Seventeen refused to participate because they were not interested; 

«	 Ten had at least two appointments, scheduled but did not show up for them; 

«	 Five were unable to fast overnight due to their work schedules; 

•	 Two were unable to participate because they were in poor health; 
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« Thirteen individuals were unable to be contacied despite multiple attempts. 

Table 21 compares, participants' and non-participants' characteristics. In general, the 

participants were older and tended to have lived longer in the HRA than line non-participants. The 

two groups 'were similar with iregaid to fish consumption Eincl recreational activities related to the 

Housatonic River and its floodplam. Participants tended to do more vegetable gardening and hunting, 

and weie more likely to eat the animals they hunted than were non-participants. 

TOTAL SERUM PCB CONCEN TRA raw 
Seventy-nine participants had serum PCB levels, ranging from non-detectable to 114.78 ppb, 

with a mean of 9 07 ppb and a median of 6 60 ppb (Table 22 &. Figure 10). Five people, or six 

percent, had a serum PCB level over 20 ppb. 

CORRELA TOW OF TOTAL SEXtVM PCB A ND STUDY VARIABLES 

The forty-six participants who were under 65 years old had a mean serum PCB level of 5.97 

ppb (median 4.32 ppb); the thirty-three participants who were 65 or over had an average serum PCB 

leveI or 13.40 ppb (median 9.39 ppb) (Table 2 2 ) This difference remains significant when 

contrail ing for occupational status (Kruskai- Wa His H= 19 8 8, df= 1, p<0.001) Serum PCB le vel 

increases when age increases (Figure 11). 

Fifty-three out of the 69 part ic ipants without opportunity for occupational exposure had a 

mean serum PCB level of .5.77 ppb (median 4.86 ppb) Those with opportunities for occupational 

exposure had a mean serum PCB level of 15.79 ppb (median 8.81 ppb). This difference remains 

stati st icall y significant after controlling for age (Kmskal- WalJi s H == 13.01, d f= I , p<0.01). People who 

had opportunities for occupational exposure had higher serum PCB levels, than those who had nol 

across all (he age group (Figure 11). 

Of the S3 participants without opportunity for occupational exposure, 8 who reported having 

eaten freshwater fish al least twice a month (i.e. the frequent eaters) had a mean of 6.36 ppb (median 

7.13 ppb), 30 who reported having eaten freshwater fish less than twice a month had a mean of 4.84 

ppb (median 4.32 ppb); and 12 who reported never having eaten freshwater fish had a mean of 7 33 

ppb (median 5.24 ppb). It seems that median serum PCB levels are slightly higher among those who 

are frequent fish-eaters than among those who eat less frequently or not at all. This observation is 

consistent for the different age groups (Table 23). Individuals who reported having eaten freshwater 

fish tended to have higher levels than those who reported not having eaten freshwater fish when the 

age was, broken down further into four groups: 18-34, 35-49, 50-64, 65 and over; however individuals 
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within each group may have had multiple non-workplace exposure opportunities that may affected the 

serum PCB level (Figure 12). I t was also found that median serum PCB level tended to increase as 

the duration of dish consumption increased, and this tendency remained across different age groups 

(Table 2 3) People without opporrunil ies for occupational e xposure tended to have higher median 

serum PCB levels as they ate more frequently or for a longer period of time. 

Of the 53 participants without opportunity for occupational exposure, seven individuals 

reported having eaten fieldlehead ferns and had an average serum PCB level of 5.63 ppb (median 6.93 

ppb), and 46 individuals who had never eaten them had a mean of 5.80 ppb (median 4.84 ppb) 

People who did not report opportunity for occupational exposure but who reported having eaten 

fiddlehead ferns had a slightly higher median serum PCB level than those who reported not having 

eaten ferns (Table 23), this difference is not statistically significant. 

Of the 53 participants without opportunity for occupational exposure, sixteen individuals 

reported having canoed on the Housatonic River and had an average serum PCB level of 3.55 ppb 

(median 3.13 ppb), while 37 who had never canoed had a mean of 6.73 ppb (median 5.24 ppb), a non-

significant difference (Table 23). 

Of the 53 participants without opportunity for occupational exposure, one participant reported 

birdwatching along the Housatonic River and had a serum PCB level of 7.33 ppb, while 52 non-

birdwatchers had a mean of 5.74 ppb (median 4.84 ppb). This data did not allow us to determine if 

birdwatching contributed to serum PCB levels among volunteers (Table 23 ) 

Of the 53 participants without opportunity for occupational exposure. 38 individuals who 

gardened at their current residence had an average serum PCB l e v e l of 6 »!! ppb (median 5.01 ppb). 

Those 'who did not garden had an average of 4 66 ppb (median 3.24 ppb) People who had no 

opportunities for occupational exposure and who gardened tended to h a v e higher serum PCB levels 

thai those who did not garden (Table 23), though this difference is not statistical!;, s ignif icant . 

Of the 53 participants without opportunities for occupational exposure, forty-six. individuals 

reported do ing other types of yard work, at their res idence and had a mean of 5 12 ppb and a median 

of 4.84 ppb, seven who did not had a mean of 10 05 ppb and a median of 7.90 ppb This difference 

was ma in ly caused by t h i s group's highest level (i.e., 31.41 ppb) which, because of the small cell 

numbers, had a heavy statistical impact. (Table '23). 

25
 



DISCUSSION 
PCB contamination of Housatonic River sedimenls, floodplain soil, ground water, and biota is 

well documented (MDEP1995, 1997). PCBshave also been found in ambient air near some of the 

heavi ly conlam inated sites (M DEP 1994). The potenl ial for e xposure to PCBs through re sidenl ial and 

recreational act ivi t ies on or next to the Housalonic River and its floodplaiim has. been an important 

concern of residents in the HRA communities as well as public health and environmental regulatory 

agencies. 

HOUSEHOLD INTERVIEW 
The firsl pant of the Exposure Prevalence Study showed that many residents have 

opportunities loir environmental exposure to PCBs: 

•	 Twelve percent of (he Exposure Prevalence Study participants fished in the Housatonic 

River, and about three percent had eaten fish from the Hou&atonic Rnveir; 

•	 Eleven percent canoed in. litre Housatonic Riveir , 

•	 Four percent birdwatched in the HRA; 

•	 Sixteen percent participated in other recreational activities on or next to the Housatonic 

Riveir , 

•	 Seven percent hunted in the HRA, and the majority of respondents ate the animals (hat 

they hunted; 

«	 Twenty-nine percent did vegetable gardening at their current residence., 

«	 Fifty-four percent did other yard work at 1 heir current residence; 

» Five percent ale fiddlehead ferns from 'wetland adjacent to the Housalonic River. 

In addition, 41 residents, or 2.5 percent, did construction work thai may have incidentally brought 

them into contact with the Housatonic Riveir or its floodplain. Nine residents, or 0.5 percent, did 

farming work along the contaminated riverbank. 

I n genera I, residents of Pitts field did not d iffeir significantly from the rest of the HRA 

communities wi lh respect to reported activities related to the Housatonic Riveir or i ts , floodplain. 

However, Pittsfield residents did report significantly less canoeing and hunting compared to the rest 

of the HRA communities, in addition, male participants overall showed much higher participation in 

'fishing and hunting. 

Consumption of contaminated fish is believed to be one of the most important environmental 

exposure pathways for PCBs (ATSDR 1996). The hou&ehold screening .survey for the Exposure 
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Prevalence Study showed that over one-third of the participants had eaten freshwater fish for an 

average of 25 years,. Moreover, 10 percent of freshwater fish eaters had consumed fish obtained from 

the Honsatomic River. Older people weie more likely to have eaten fish than were young people., and 

males were more l ike ly to have eaten freshwater fish than were females,. The most frequently 

consumed fish species from the Housalonic River were trout, perch, bass, bullhead and pickerel. 

Participant & of the Volunteer Study were slightly older than those from the exposure 

prevalence study. Results from the volunteer household screening survey showed slightly higher 

rates than the Exposure Prevalence Study with regard to canoeing, bird watching, doing vegetable 

gardening and other types of yard work, eating fiddlehead ferns, consuming freshwater fish and 

reporting opportunities for occupational exposure Due to a s,nriall size of this group and a self-

selected nature, caution should be used to interpret this, data. 

B10LOGICA L SA MPL ING 
Since biological sampling data (including serum PC'!:! levels.) do not usually fo l low a normal 

distribution, median levels were used for comparison among, different groups. Mean levels were also 

reported to allow for comparison with other similar studies. 

Participants from the Exposure Prevalence Study who received blood tests had a mean serum 

PCS level of 5.44 ppb and a median level of 3.93 ppb, with one person (1.4 %) over 20 ppb. 

Participants in the Volunteer Study had a mean serum PCB level of 9.07 ppb and a median level of 

6 60 ppb. with five persons (6.3 %) over 20 ppb. 

Among the Exposure Prevalence Study participants,, those without opportunities loir 

occupational exposure had a mean serum PCB level of 4.49 ppb and a median level of 3.67 ppb, with 

no one over 20 ppb, while people with opportunities, for occupational exposure had a mean serum 

PCB level of 8 33 ppb and a median level of 5 60 ppb with one person over 20 ppb. Among volunteer 

participants, those wi thout opportunity for occupational exposure had a mean serum PCB level of 

5.77 ppb and a median level of 4 86 ppb, with one person over 20 ppb, whi le people with 

opportunities for occupational exposure had a mean serum PCB level of 15.79 ppb and a median level 

of 8 81 ppb, w i t h four persons over 20 ppb. ATSDR reports that, in the United Slates, typical PCB 

levels, in the serum of non-occupaltonally exposed individuals range from about four to eight ppb, 

with 95 percent at or below 20 ppb (ATSDR 1996). The serum PCB levels found in the Exposure 

Prevalence Study and Volunteer Study were generally consistent w i t h reports, of non-occupalionaIlly 

exposed individuals. Since the levels obtained from the Exposure Prevalence Study were from the 
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participant;; wmh the highest irnsk of potential environmental exposures (the ones selected due to 

residence within half a mile of the river ami due to highest scores), it is reasonable to believe that 

serum PCB levels of most noni occupationally-exposed residents in the HRA communities should be 

in the national background range, 

Similar to what was found in other published studies (Miller et al 1991, MDPH 1984, 

ATSDR 1996), age was (bund to be the most significant predictor of serum PCB level. It is l ikely 

that PCB levels incirea.se as age increases because of the tendency of PCBs to bioaccumulate from 

mult iple opportunities of exposure oveir a person's l ife time. This age (tend remains significant 

among groups 1111 different occupational and environmental exposure categories., and is (bund in both 

the Exposure Prevalence Study and the Volunteer Study 

Regarding the opportunities; for environmental exposure investigated i n the exposure 

prevalence study, it is important to note Iliat people without opportunity for occupational exposure 

tended to have slightly higher serum PCB levels when they ate freshwater fish (including fish from 

the Housatoniic River) more frequently or for a longer period of time (Figures 9 and 12). Though it is 

not statistically significant, this observation remains even when the statistics are broken down by age., 

a main confounder of serum PCB level, Although not statistically significant, similar observations 

were also seen in the Volunteer Study. 

People who reported no opportunities for occupational exposure and who reported having 

eaten ficldlehead terns grown in the wetland of the liousatonic River had slightly higher levels than 

those who reported having not eaten them. For all the people without occupational exposure, those 

who gardened, or in the cases of the Exposure Prevalence Study participants did yard work at their 

current residence also had slightly higher levels that those 'who did not. 

One participant who reported having; had no opportunity for occupational exposure had serum 

PCB levels over 20 ppb. This person (31.41 ppb) reported having had multiple opportunities for 

envi ronmenta I exposure. 

A DDI TfONA L CONSIDERA JJONS 
Overall, serum PCB levels found among 1-fR.A residents with the highest risk of exposure to 

PCBs were generally within the background range reported for the non-occupalionally exposed 

population in the U.S. However., this study did provide some indication that when people ate 

freshwater fish more frequently or for a longer period of time, they tended to have higher serum PCB 

levels. People who reported having eaten fiddlehead ferns and having gardened, or in the cases of the 
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Exposure Prevalence Study participants having done yard work also (ended to have slightly higher 

levels than those who did not These results should be interpreted in light of the following aspects of 

the study: 

•	 Eighty-four percenl of the randomly selected households participated in this study. In addition, 

analysis of information collected firorn Refusal Questionnaires shows that those households that 

participated and the ones that were unable to participate were similar with regard to the main 

variables of study interest (Table 2) Thus, the information collected from the household 

screening survey of the Exposure Prevalence Study should be reasonably representative of the 

entire study area defined in this project. 

•	 The scoring scenario was developed based on MDPH's past experience with PCS exposure 

assessme nts in G reater New Bed ford and Norwood Gi ven the uri iqueness of the HRA, spec ial 

attention was given to a variety of activities on or next to the river. The total score for each 

individual was found to be very closely related to serum PCB levels (r=0.8046, p<0.01. Figure 13 

& Figure 14 ) among, all the blood test participants of the Exposure Prevalence Study and the 

Volunteer Study, indicating that the scores were good predictors of serum PCB levels. Thus, 

individuals with lower scores (who were not selected for blood testing) are not likely to have 

higher serum PCB levels than study participants. 

•	 The biomarker used as the indicator of exposure in th is study was serum PCB. PCBs are 

lipophilic and preferentially stored in adipose tissue; they are present in serum, blood plasma., and 

human mi lk . Serum or plasma PCB concentrations can be significantly influenced by serum lipid 

content due to partitioning of PCBs between adipose tissue and serum lipids. In this study 

participants, fasted 12 hours prior to sample collection, 'which should minimize any potential for 

serum l ip id variation. Differences between different congeners in metabolic profiles (the higher 

the chlonnation of a congener, the longer the half - l i fe) would also influence the serum 

concentration at any given t ime Since potential contact through the HRA environmental media 

has existed for HRA residents even since the pollution started, serum PCB level should be a 

reasonable reflection of the most recent environmental exposure to PCBs. 
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LIMITATIONS 
The HRA PCB exposure assessment sludy, involved serum collected on individuals who were 

screened for exposure opportunity and determined lo be at greater risk. For this reason the number of 

individuals in each exposure clarification was small, This, coupled with the: diversified, multiple 

opportunities for environmental exposure reported by HRA residents, docs not allow for detailed 

analysis of every individual exposure opportunity. In addition, a long history of recognition of the 

problem may have resulted in changes in human behaviors lo prevent or decrease personal risks (e.g., 

MDPH's fish consumption advisory in 1982 and subsequent posting of the river is likely to have led 

to decreased recreational fish consumption). Therefore it is possible that serum PCB levels could be 

lower than in the past, and lower than would have been observed had these interventions not occurred. 

In spite of these limitations;, we. did see results generally consistent with published studies. 

Information collected through the household screening questionnaire was checked against 

similar information collected during the second, shorter questionnaire administered at the time of the 

blood draw, The information collected from the household screening questionnaire was from a 

representative of the household, while information collected during blood drawing was from a 

personal interview. The overall agreement between the two surveys' responses regarding exposure-

related activities along the Housatonic River was above 80 percent, with very reasonable sensitivity 

and specificity (Table 24). 
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CONCLUSIONS 
1 The serum PCB levels Found among participants with the highest risk of exposure to PCBs in this 

study were generally within the background range reported for the non-occupational ly exposed 

population in the U.S. While there may be individual exceptions, it is unlikely that residents in 

the HRA communities in general wil l have serum PCB levels greater than those seen in this 

study. 

2 Serum PCB levels lend to be higher in older residents of the HRA who are frequent and or long

term fish eaters oir who report opportunities for occupational exposure. This finding is consistent 

with results of other similar studies. In addition there is some indication that oilier activities (e.g 

fiddlehead fern consumption., gardening) may contribute slightly lo serum PCB levels. 

3.	 Age-was found to be the most significant variable strongly related to serum PCB level. Among 

all the blood test participants, those who had had opportunities for occupational exposure had 

higher average serum PCB level than the rest. However, the risk of occupational exposure to 

PCBs has also greatly diminished, since PCBs have reportedly not been used in manufacturing in 

Pittsfield since 1977. 

4.	 This study used a randomly selected sample. A second volunteer sample was also evaluated to 

examine possible patterns of PCB exposure and! to measure body burden arnoirig residents of (lie 

HRA. Over one-third of the participants in the Exposure Prevalence Study had eaten freshwater 

fish for an average of 25 years. About three percent had eaten fish from the Housalonic River for 

an average of 20 years. A considerable number of local residents had participated in a variety of 

recreational activities related lo the Housalonic River and its floodplain. The Volunteer Study 

showed similar results. 

5.	 The findings suggest that the EPA ban of open-system use of PCBs in 1979 and the MDPH fish 

advisory against eating fish, frogs,, and turtles in 1982, coupled with the considerable efforts of 

the MDEP and US EPA related to the extensive PCB problem and the hazards of eating PCB 

contaminated fish may well have contributed to behavioral changes that may have led to 

reductions of opportunities for exposure through food chain and other exposure opportunities in 

recent years. 
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RECOMMENDATIONS 
The MDPH makes the following recommendations' 

1.	 Findings from this study demonstrate (hat opportunities for environmental exposures to PCBs 

through multiple exposure pathways among the HRA residents exist. Based on potential 

exposures; as reported by HRA resident:; and widespread contamination docuiiieniled in 

environmental investigations conducted under the oversight of state and federal environmental 

regulatory agencies, efforts, should continue to complete these investigations and to evaluate and 

implement appropriate remedial actions for contaminated areas in this region in order to minimize 

present and future opportunities for exposure to PCBs. 

2.	 The current MDPH fish advisory for the Housatonic River should remain in effect until 

measurements in aquatic life decline to acceptable standards. Periodic monitoring should be 

conducted, and targeted on those species found to be consumed with the greatest frequency by the 

HRA residents. 

3.	 Erased on the results of this exposure assessment study, follow-up epiideniiollog,ical sludies on 

PC 1:1 body burden among the general public do not seem to be indicated; however, MDPH should 

continue to provide on-go ing technical assistance or health advice to individuals, who may have 

opportunities; for exposure (in some cases, multiple exposures) to PCBs, or to their physicians. 

'I.	 MDPH w ill continue to provide on-going technical assistance to the environmental regulat ory 

agencies and others in addressing, health and exposure concerns and 'will continue to promote 

behavioral changes that contribute to exposure reduction until such time as permanent 

environmental protection has been achieved. 

5.	 MDPH should offer follow-up blood testing and health consultation services to residents who are 

found to be residing on PCB-conlaminated properties 
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Table 1 . Points Assigned to Each Category of the Household Screening Questionnaire. 
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I -2/w - 10 l-2/w - 10 I - 3 

3 -4/w - 15 3-4/w  I'i ...I 

5 -<>/w - .20 5-7/w - 20 '. ^ 
- 2 5 i x2 for P I & 1. X )' 

1 3 Hunt for Food 
13 1 Preys 13 1 Frequency 

Bird',  ?0 l-J/m  i 
Othei Prey:,  0 l-2/k»  10 

3-4/w  ?0 
5-6/w  30 

:» = 7/M, ... 40 

If (arming, construction, or vegetable gardening oa urrcd in Pinsficld or Li:ni: < SCOK > would be doubled accoi clingly 
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Table 5. Fish Consumption - Exposure Prevalence Study. 

[ZttiDihinj'mial Exfii Jils liitti taft lb cHQUWQDifiRNa 
n Percenuge 1 %) n Percentage (%) 

S'lpewiof fish con 'su inn eel 

Bass 265 50 3 2' 4 46.2 

Trout 449 85 2 42 80 !! 

Perch 2'62 49 7 30 57 7 

Su rill sh 9 1 3 1 119 

Pickerel 49 9 3 5 96 

Bullhead 66 1 2 5 8 154 

Crap pie 14 2 7 0 00 

Shiners 0 0 0 0 00 

Suckers 0 0  0 0 0  0 

Goldfish 0 CIO 0 0 0 

Caurp 2 0  4 0 0 0 

Othei 24 4  6 I 1 5> 

Fircqueiney offish eoiisuiiiiptiam' 

> = 3 per week •5 09 2 3 t! 

1 -2 per week 135 25 6 16 30 8 

1-4 per month 167 31 7 18 34 6 

< 1 per month 220 41 7 16 30 8 

Idled 5 2  7 100 0 52 1 00 0 

Yriin, of His hi coHiuiiipitioin 

0-4 67 1.2 7 4 77 

5-9 57 10 8 !! 154 
10-19 112 .21 3 12 23 1 
20-29 105 19 c> 4 7 1 

JO-39 70 B:I 10 r;2 
•10 + 98 186 II -1 26 9 

Don't know IK 3  4 ii 0 0 

Total 527 1 00 0 <: 1000 

Source of fresh water fish 

Catch Own 2 1 '5 40 8 IK 73 1 

Farnily/h tends caught 179 34 0 i • ?5 0 
Other local fishermen 11 2 1 i 1 <> 

Supeimarket/g roce ry :.toie 95 18 0 [i 00 

Don't know .27 5 1 0 0  0 

foul 5 2  7 1000 52 1000 

Places where fii'sh 'were caught 

Hou&alomc Rivet 52 95 1 -

Moosic River 7 1 3 

Othei Locations 25M 55 2 

Don't know 177 33 6 -

Total 527 1 00 0 -

Note Frequency of fish consumption reflected experience:; during M.ason l,usuailly from May through October) 
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Table: 17. Serum PCB Levels (ppb) by Different Environments I Exposure Categories 

Expo sure Pre va len ce Stud y 

Age: : 18-64 years Age: 65 year? and over Total 

Mean Median in Mean Medi an n Mean Median n 

Ever ate freshwater fish '' (frequency): 

Yes, at least Iwice a month 3 93 3.52 10 8 85 10 .09 4 5. .33 .1.86 14 

Yes, less lhan twice a month 3 70 3.59 23 6.05 5. 27 J 3. .97 3.67 26 

No '1 05 2.57 7 5 48 5. 31 5 4. .64 3.39 12 

Ever ate freshwater fish " 1 duration ). 

Yes. at least 30 years 3 93 3.53 lit 7.80 8. J 1 5 4. .77 3.78 23 

Yes, less than JO years 3 57 3.57 IS 7.29 7. 29 2 4. .00 3.61 17 

No 4 05 2.57 7 5.48 5. 31 5 4. .64 3.39 12 

Ever ate fiddlehead ferns 

Yes 3 95 3.93 7 5.27 5. 27 1 4. ,12 4.30 8 

No 3 79 3.43 313 6.8 8 6 99 1 1 4. ,56 3.62 44 

Ever Canoed: 

Yes 4 .13 3 35 17 6.22 4 95 4 4. ,53 3.53 21 

No j .58 3 61 23 7.01 7 65 8 4. ,47 3.78 31 

Ever Birdwalched 

Yes 3 .08 3 08 2 3.78 3 78 1 3 31 3.59 3 

No j , .85 3 43 38 7.02 6 99 1 1 4 56 3.70 49 

Ever Did Vegetable Gardening. 

Yes 3, .75 3 62 26 6 63 6 15 10 4 55 3.86 J6 

No 3, .93 3 13 114 7.33 7 33 2 4 36 3.3.0 16 

Ever Did Other Yard Work 

Yes 3. .82 3.51 34 6.60 5 3 1 n 4 50 3.70 45 

No J. .77 1.69 6 8. 3 2 8. 32 1 4 42 11.74 7 

Notes: ' Participanls wilh opportunities for occupational exposure were excluded from analysis Associations can not be 
further examined due to the small size oHhis study arid because individual participants, may have had multiple non-
workplace exposure: opportunities. 

 Freshwater fish from any source including the Mousatoriic River. 
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Table 20. .Fish Consumption • Volunteer Study. 

Fvscalr Ir: ill lUttriJNiinrnirul fmatfMJEr.fi inntuUDiodQiiiiiRiyu 
n Percentage (%) n Percentage (%l 

Species olHl'sh consumed 

Bais 25 73 8 I 11 1 

TlOlIt 97 92 4 9 1000 

Perch 50 47 6 5 5 5  6 

iunllish 3 29 0 0  0 

Pickerel II 10 5 0 0  0 

Bullhead 21 20 0 4 44 4 

Crappie 0 00 0 00 

Shiners 0 00 0 00 

Suckers 0 00 0 00 

Goldfish 0 00 0 00 

Carp 3 29 0 00 

Other 1 10 0 00 

Frequinry offish consumption 

>- 3 per week 0 0 0 0 00 

1-2 per week 1? II 4 1 II 1 
1-4 per month J3 3  1 4 4 44 4 

< 1 per month 60 5  7 1 4 44 A 

Total 105 100 0 t) 1000 

Years offith consumption 

0-4 27 75 7 1 11 1 
5-9 11 10 ;> 0 0 (I 

10 10 23 71 9 2 2? 2 

20-70 IK) 152 1 11 1 

30 30 14 13 J .2 72 2 

40 « 14 13 i 3 J3 3 

Don't know 0 00 0 00 
'[ otal 10'i 100 0 9 1 (K) 0 

Ways of obi lining fish 

Catch Own 40 38 1 4 44 4 

IF aurrnly/ friend > caught 43 45 3 5 55 6 

Other local fishermen 2 19 0 0  0 

Supermai ke t/giocery stoic H 1.2 4 0 0  0 

Don't know 2 19 0 0 0 

Total 10S 100 0 Q 1000 

IF'lacc'i where fish were raught 

HoLisjIonic River 9 I! 6 

Hoosic finer Cl 0  0 

Other 1. 01 ations 70 66 7 

Don't Ik now 26 74 8 -
foul 105 1 00 0 -
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Table 2 3  . Serum PCB Levels (ppb) by Different Environmental Exposure Categories 
Volunteer Study' 

Age 18-64 years Age: 65 yeans and over Total 

Mean Median n Mean Median n Mlean Median n 

Ever ale freshwater fish2 (frequency) 

'Yes., at least twice a month 4.26 3.24 5 987 10.23 3 6.36 7.13 i! 

Yes., less than twice a month 3 60 2.93 20 7.30 7.63 10 4.84 4.32 30 

No 6 61 1 .66 8 8.16 7.53 7 7.3 3 5.24 15 

Ever ate freshwater fish' (duration) 

Yes, at least 30 years 4 69 6.64 7 9.85 1002 4 6.57 7.10 11 

Yes, less than 30 years 3 36 2.92 18 7.02 7 69 9 4.58 4.05 27 

No 6 6 1 1.66 K 8.16 7 5 3 7 7 33 5.24 15 

Ever ate fiddlehead ferns 

Yes 4.57 5.09 4 7.04 7 69 3 5 63 6.93 7 

No 4.41 2.811 29 8.15 790 17 5 80 4.84 46 

fiver Canoed' 

Yes 2.67 1.00 12 6. 18 5 98 4 3.55 3.13 16 

No .5.43 3.13 21 8.44 7.98 16 6 74 5.24 37 

Ever Birdwatched 

Yes 7.3.} 7 33 1 .. 7.33 7 33 1 

No 4.34 2 83 32 7 99 7 Hi i 21 > 5 74 5 84 52 

Ever Did Vegetable Gardening: 

Yes 4.7 5 1 .92 20 7 8 4 7 h i IX 6 :: : :5 01 38 

No 3.94 .3.13 13 928 < > :  K .: 4 M> .3 24 15 

Ever Did Other Yard Work: 

Yes 3.72 2.93 30 776 7.61 16 5 12 4 84 46 

No 11 58' 2.32 3 891 9.89 4 1005' 7.90 7 

Notes: Participants, with opportunities for occupational exposure were excluded from analysis Associations can not be 
further examined due to the small size of this study and because individual participants may have had mult iple non-
workplace ex po su re opportun it i es. 

'! Freshwater fish from any source including the Housatonic River 
'' The means were heavily influenced by the highest level (31.41 ppb) of the Volunteer Study due to small cell numbers. 

This outlier did! not change observations for other exposure categories. 
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F.TRoseSitexx f / ^SilverLake 

\. L&nesborougv /<' T 

\ '*,// I1 
Pont oosuc Lake ..* '».. +—, ' 

...!.!' •• ••'ilUkin / / ir,. , i
/' / Dahoo 

* / -' 
(-• Center Pond 

......»f" 
Branch Housatonic Pittsfi eld 

River / / 'i "GeneralBeetnc.Pittsfield 
/ ' 

J-..,. | '. 
i .-~: East BranchHousalonicRjver 

i 

2 !> mi I« 

/
Fill ssi ngF'ond G re <3lt / / Housal onic River 

Figure 1, The Housatonic River Area. 
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Total Population 
(82,770) 

Total Households 
(32,928) 

Total Households 
in the study area 
(12,839 39%) 

Pittsfield Other Towns 
(8,681 67.5%) (4,178 32.5%) 

Sample from Pittsfield Sample from Other 
(400 4 6%) Towns (400 9.6%) 

Individuals at 
"highest risk" Cor blood 

testofPCBs(lOO) 

Figure 2. Population and Sample Estimates - Exposure Prevalence Study. 
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"70
 

Households 

Household without a
Household wilh a phone or with an unlisted 

reachable phone number number 

Completion Unable l.o reach Refusal 

Wrong or disconnected ft No Answer Answering Machine Reason for Refusal 

Check back 

Home viisits; was n<»:C'S!;M':it<:d for 
mm -rcspondmg households 

Completion Refusal: Reason 
Home'Visjits 

i , , , I 
Completion Neva reached/Unoccupied 1 Refusal Reason 

) 

Figure 3. Household Screening Survey Flowchart- Exposure Prevalence Study. 
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800 Total (Pittsfield. 400, others: 400)" 

House members moved 17 
away and/or house vacant 

('Pirtsfield 9, others 8) 

Mad phone, contact could 
riot be made after 6 attempts 

(Prtisfield 5.others 9) 

Others, 
(Pitufield J; others 3) 

Refused/
 
not interested
 
(Pitufield 51 others, 46)
 

House member
 
in nursing home
 
(Pittsfield: 2, others,: 2)
 

No phone contac t c oulcl not
 
be made after 3 home v i s i t s
 
(Pitufield 3; others I)
 

658 Completed (Pittsfie Id 3 2 7, others 331) 
Response rate. 84% (Pittsfield: 83.6%; others 84 4%)4 

Figure 4 Response lo Household Screening Survey - Exposure' Prevalence Sludy 

Notes
Numbers in parentheses break ihe total mio ihe respective numbers for Pittsfield and the other HRA commumiies The other 
HRA conimiLinit ies are Lanes, bo rough Dalton, Lee, Lenox Stock bridge, Great Ranmglon, arid Sheffield 

" No forwai cling address available and house vacant at the time of attempted home v isit 
Inc luding mentally disabled, poor health conditions, etc 

' Response rate == 658'78,3 I P i t t s f ie ld denominator e n eludes I 7 vacant and therefore ineligible, household 31 
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Appendix A Household Screening Questionnaire 



Study Id: 

MASSACHUSETTS DEPARTMENT OF PUBLIC HEALTH
 
HOUSATONIC RIVER AREA PCB EXPOSURE ASSESSMENT STUDY
 

HOUSEHOLD SCHEMING QUESTIONNAIRE 

S ubject's Na me: Date 

Interviewer: Time began: 

I Hello, may I speak with iname_or_subjectl ? 

IF NOT AVAILABLE: 
My name is j[];ojuj;jia[ne)_, and I am calling on behalf of One ]Vla.5.saichLi!>cfts Department of Public Health, 
You s.tiould have received a letter from the Department about our FCB Exposure Assuimenl study in the 
Housa tonic River Area fHRA). We would like to ask .it few questions .iibouit current members of your 
household ,ais> part of our stud}. This survey lusuallllj' takes about 110 • IS muiules. 

Are you a household member who could niuweir quesliom about other family members'!
 
Yes iD
 
Mo(a<ik IFoir aippropriale |Kinson| xD 
Refused -rD 

IF AVAILABLE 
 Ellli(1IVIy iriaitie isjH>ujLM!][!!'l.<>  ^ -i[m callti|g; oil (whalf of the Mas<;acliiis<E'tt.5 D«pairitnrienit ol" Pull lie Health. 

You iihoulld liaive received a Ietier ifrotn the D^ipaintmenit about our PCB Eicpostire Assessmifnt study ui Hie 
HouLsatotiuc River Area (RI1AI. We would ILih« fki nsk a Tew questions about current immtMiRs of your 
house hold a<> part of ouir slud)'. This survey usiiially Uikc'Si about 10 - HIS minutes. 

Fiist, could )'ou please <<e'II me vuur full, name? 

First Name «.«, Last Name i 

("U!,E> iLrilerviewirig srheclulc to vet if;' the addires.s and phoitie iiumbe'r) 

!iuiu>r!J,i 

L; your relationship ito (he olthei irrieirnbeins ol" your honLisehold? 

11 • Mother 5 •• GiranidlFalLhiEit 9 • DanufttiltET 13 • House/Roommate 
2 - Father 6 - Grandmother 10 - Son 14 - Others 
3 - Husband 7 - Aunt 11 - Cousin 
4 - Wife 8 - Uncle 12 - Nan-Relative/Friend 



MASSACHUSETTS DEPARTMENT OF PUBLIC HEALTH
 
HOUSATONIC RTVER AREA PCB EXPOSURE ASSESSMENT STUDY
 

CALL/HOME VISIT RECORD 

DM: 

/CEV*/ CHV TIME/ / /RESULT/
 
/ « / win / pa / DATE / DAY / «" / SEASONS /STJQGBSTZOHS /COMMENTS
 

* Can/Home Visit; use "C" for CALL and "H" for HOME VISIT, 

itbe 

HA •= Ha Aniswei: RC .« R«dgd.xi(!i«ttX-/Oiai Back 
B •• Buny iSigaii.1 A «> A|]r|p<>ixLt;iiM!ti]Ll:. Mwde 'm m ''J'li.c.iit:l.<:ii!./';H.':)i!t];i;L,(:.!il 
KXEt <» Hoi: At Hom«! EV •< lEIouLlie DEC <» D<BC(!iili'!sd/r[) ME 
KMIH ..: ISDMI,, Xlome Vlull: H •= Hom«> ¥l«iit 1?H •: Fhlebotoniy 

..... n Fw: nny relrusail, cal/ex as; ncuiidi of tlic folowiiiyg liiiilfonncnlikni as 

AGE IEEEASON 

MAIL RECORD 

/
/
/
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Appendix B Refusal Questiomtiaire 



Massachusetts Depanment of Public HeaJi.li 
Housatonic PCB Exposure Assessment Study 

- Refusal Questionnaire 

1 What is the total number of people (including children) ""t .ently living in you households''
you tell us the age and sex of your household members (including yourself; respectively? 

No Age SCK 
1 

 Can 

JL 
6 

2 lias, anybody in your household ever eaten freshwater fish fiom the Housatonic Rjvet? 
Yes No 

If YES, how many? person(s) 

3. Has anybody in your family done construction or fanning on or next to the Housatonic River1* 
Yes No 

If YES, how many'' person(&) 

4 Has anybody in your family done any recreational act iv i t ies d ike canning, bud watching, 
jogging, etc.) on or nest to the Housatonic Rivet on a tegular basis'1 

Yes, No 
If YES, how many? person(s) 



Appendix C Letter to Randomly Selected Households 



The Commonwealth of Massachusetts 
Executive Office of Health and Human Services 

Department of Public Health 
150 Tremont Street, Boston MA 02111 

WILLIAM F. WELD 

GOVERNOR 

ARGEO PAUL CELLUCCI 

LIEUTENANT GOVERNOR 

GERALD WHfTBURN 

(SECRETARV 

DAVID HI. MULLIGAN 

COMMISSIONER 

April 20, 1995
 

Dear Resident
 

Your household has been selected for participation in the
 
Massachusetts Department of Public Health (MDPH) PCS Exposure
 
Assessment Study, a scientifically planned study of Housatonic
 
River Area residents who may have been at the risk of exposure to
 
poly-chlorinated biphenyls (PCBs). You may have heard about PCB-

contamination of the Housatonic River and its floodplain,
 
currently being investigated by the Massachusetts Departments of
 
Public Health and Environmental Protection,. The purpose of the
 
MDPH study is to investigate human exposure to PCBs among the
 
res idents of Dal ton, Great Barring ton, Lanesborough, Lee, Lenox,
 
Pittsfield, Sheffield, and Stockbridge.
 

Beginning the week of April 24, 1995', residents will be
 
contacted by phone and asked a series of questions regarding fish
 
consumption, recreational activities along the Housatonic River
 
and its floodplain, residential and occupational history. You
 
and other participants will be making an important contribution
 
to our knowledge of the patterns and body burden of PCB exposure
 
among residents of the Housatonic River Area. The information
 
collected will be used only for statistical and research purposes
 
and will be kept in strict confidence.,
 

If you have questions regarding this letter,, please call
 
Zi Zhang, Project Director of the PCB Exposure Assessment study
 
or Elaine Krueger, Chief of Environmental Toxicology Program at
 
617-7 27- 7170 ., " Thanks 1
 

Sincerely, 

•atatt /• 
Suzanne' K. Condon,, Director
 
Bure.au of Environmenta1 Hea 1th
 



Appendix D Public Service Announcement (PSA) for Exposure Prevalence Study 



PUBLIC SER VICE ANNOUNCEMENT 

Do you live near the Housatonic River in Dal!on, Lanesborough, 

Pitts Held, Lenox, Lee, Great Barrington, Stockbridge and Sheffield? 

Signif icant PCB contamination has been iidenl.iified in it he Housatonic River 

and its floodplain. The Massachusetts Department of Public Health is 

conducting a health study to investigate exposure 1o IP'CBs and possible 

health problems. This is a very important study. If you receive a letter or 

phone-call to participate, please lake the time to answer their questions. 

For more information, please call Massachusetts Department of Pub Lie 

Health Bureau of Environmental Health Assessment at (617)727-7170. 



Appendix E Public Service Announcement (PSA) for Volunteer Study 



PUD LIC SERVICE ANN OIJNC EMEN T 

The Massachusetts Department of Public Health (MDPH) has been conducting 
an environmental health assessment in Berkshiie County. Hue MDPH landomly 
selected 800 households near the Housatomc Rivei to determine whether people may 
have been exposed to PCBs as a result of living and working in the floodplainof the 
river. Interviews and phlebotomy work for this phase of our study is now complete. 
The MDPH is now offering an opportunity for residents who weien't randomly 
selected for the phase I study to participate in a phase II volunteer study. The MDPH 
is now encouraging other concerned residents to participate in the volunteer study. 
During the weeks of March 28 through April 13, 1996, the MDPH staff will be 
stationed at Berkshire Athenaeum in Pittsfield, Tritown Health District ai Railroad 
Street in Lee, and Great Barrington Senioi Center to adminislei the questionnaire. 

For more information about the volunteer study including each facility's 
schedule, please call Massachusetts Department of Public Health Housatomc PCB 
Ex posure Assessment Stud y Hotline: L-800-240 -4 2 66 



PUBLIC SERVICE ANNOUNCEMENT 
(Revised for volunteer phase additional outreach) 

The Massachusetts Department of Public Health (MDPH) has been conducting 
an environmental exposure assessment survey in Berkshire County as a result of 
widespread concern about PCB pollution in the environment. The MDPH. has already 
surveyed 800 households near the Housatonic River lo determine whether people may 
have been exposed to PCBs as a result of living and working in the floodplain of the 
rivet. Interviews and blood work for this phase of our study have been complete. 
During the weeks of March 28 through April 13, 1996, the MDPH staff we re available 
at Great Harrington Senior Center, Tritown Healt.li District, at Railroad Street in Lee, 
and Berkshire Athenaeum in Fir.tsifie.ld to administer an exposure questionnaire to 
concerned residents who had not been previously surveyed. 

For the concerned residents who missed the chance of doinp the survey and who 
still wish to have their opportunities for exposure to PCBs evaluau.J h> the MDPH, 
please call the Housatonic PCB Exposure Assessment Study mlnmiauon line toll free 
at: 1-800-240-4266 24 hours a day, 7 days a week, and leave youi name and phone 
number for MDPH staff to contact you, or call Department's Bureau of Environmental 
Health Assessment at 617-624-5757 between 9:00am to 5 00pm weekdays. You will 
have an opportunity to participate in this survey until May 10, 1996 

http:Fir.tsifie.ld
http:Healt.li
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Appendix F Letter to Prospective Volunteers 



\a
 
The Coinniirnonwealth of Massachusetts 
Executive Office of Health and Human Service!:; 

Department of Public Health 
250 Washington Street,, Boston,, MA 02108-4619 

WIUUAM F WE LJD
 
Governor
 

ARGIEO PAUIL CEU.UCCI 
Ueulcnant Governor 

GFRALD WHITBURN
 
Secietary
 

DAVIO l-l. MUU.1GAN
 
Commissioner
 

I March 21, 1996 

Dear Resident 

As you may know, the Massachusetts Department of Public Health (MDPH)has been conducting an 
environmental health assessment study in Berkshire County. The purpose of the study is to determine whether 
people may have been exposed to PCBs as a result of living, working or participating in recreational activities in 
the floodplain of the Housatonic River. The MDPH has been implementing (lie study in two phases. In phase 
1, 800 households were randomly selected into the scientific survey. The interview and blood work for the 
pbase I of our study is now complete and results are being, analyzed. The MDPH is BOW offering an 
opportunity for residents who weren't randomly selected for the: phase I study to participate in a phase 0 
volunteer stud)' 

During the weeks of March 28 through April 13, 1996, the MDPH staff will be stationed at Berkshire 
Athenaeum in Pittsfield, Tritown Health District at Railroad Street in Lee, and Great Barrington Senior Center 
lo administer (lie questionnaire The MDP'I-I is, encouraging all concerned residents to participate in the 
volunteer study by being interviewed by our project staff. The completed interviews will then be assessed, and 
those participants, with the greatest opportunities for exposure w i l l be asked to undergo a blood test Ifot PCBs. 
The detailed schedule' for the public portion of the phase II volunteer study is as, following 

Location Date T line 

Great Barrington Thursday March 28, 1996 12 OOnoon • 8-00pm 
Senior Center Friday March 29, 1996 9:00 am - 5 00pm 

Saturday March 30, 1996 9:0()anri - 12:00noon 

Tntown Health Thursday April 4, 1996 I2:00noon - 8:00pm 
District in Lee Friday April's, 1996 9:00am - 5:00pm 

Saturday April 6, 199(5 9:00ara - 12 OOnoon 

Berkshi re Athenaeum Thursday April 1 I  , 199(5 12:00noon - 8:00pm 
in Pittsfield Friday April 12, 1996 9 (K)arn - 5:00pm 

Saturday April 13, 1996 1000am - hOOprn 

For more information about the volunteer study, please call Dr. Zi Zhang, Ptojeo Director, or Elaine 
Krueger, Chief of Environmental Toxicology at (617)624-5757. Thank you1 

Sincerely, 

Suzanne K Condon, Director 
Bureau of Environmental Health Assessment 



Appendix G Letter to Selected Individuals for Blood Testing 



Co inn innon wea 11 h of Ma ssaclhu setts 
Executive Office of Health and Human Services 

Department of Public Health 
150 Tremont Sit reel, Boston MA 02111 

WILLIAM F. WELD 

GOVERNOR 

ARGEO PAUL CE.LLUCCI 

UIEU11E NANTGOVERNOR 

GERALD WHfTBURN 

SECRETARY 

DAVID H. MULLIGAN 
,:h.ine 21. 1995.
 

COMMJSGIONER 

Dear
 

You have been selected to participate in the Phase II
 
Housatonic Fiver Area PCB Exposure Assessment Study. The purpose
 
of this phase is to determine whether people who appear to have had
 
more opportunities for exposure to PCBs actually have higher levels
 
of PC 13£3 in their blood.
 

\
 
1
 

We will be calling (selected residents to request that they
 
participate in the study and to arrange an appointment, to have
 
their blood drawn at Berkshire Medical Center for subsequent PCB
 
analysis.. In addition,, we will ask you a few more questions to
 
supplement information that you have already provided in our
 
previous survey. We expect that the entire visit should not take
 
more t:.haj:i 30 minutes.. All information provided by study subjects
 
will be kept confidential; each person will receive their
 
individual results. S uraniary data will be provided in a final
 
report at the completion p_f tlje pro/left,.
 

We greatly appreciate your participation to date,, and look
 
forward to your continued participation., If you have any
 
questions,, please contact Zi Zhang, Project Director, or Elaine
 
Krueger, Chief of Environmental Toxicology, at (617) 72*7 -7170 .
 

Sincerely,,
 

Suzan/te K. Condon,, Director
 
Bureau of: Environmental Health
 

A.Bs e s s men t
 



Appendix H Questionnaire Used dinning Blood Testing 



MASSACHUSETTS DEPARTMENT OF PUBLIC HEALTH
 
HOUSATONIC RIVER AREA PCS EXPOSURE ASSESSMENT
 

STUDY QUESTIONNAIRE
 

Maine: «FRSTHAHE» «IASTNAME» Study ID: «IDJ2»
 

Date of Birth: ____________/ _____________t_ _____________
 

Address: «APJ>BE£LS»
 

Phone If : J[H3J_«IfiifiEhoj]1s» 

Consent Form Signed: (Yes] _________ [NO] _______ 

Phlebotomy Done: [YES] _________ [NO] _______ 

Do you have any significant health problems? [currently or in the past] 
[YES] _________ [NO] ______ 

{'If. YES, pleaiEie specify] 

Do you take any medications? [YES] [NO]
 
[If. YES,, please specify] ?
 

1.. How long?
 
2 .. ' Bow long?
 
3. How long?
 

Have you smoked cigarettes? [currently or in the? past]
 
[YES] [NO] 

[If YES, how many cigarettes/day] 
/dsv. [ average ] Starting Age: Ending Age: [if applicable] 

Have you consumed alcohol? [currently or in the past] 
[YES] [NO] 

[If YES. answer the following] 
Beer forgsk Years 

[average # QI£ 12-oz cans, bottles or glacises']
 
Wine ŝfigk. Years
 

[average # of 4-o>::, glasses]
 
Liquor or Mixed ^we_eJs Years
 

[average :lt of 1.5-oz liquor]
 

What is your weight?
 
Approximate date weight was measured l_ L
 

What is your height?
 
Approximate date height was measured / (_
 



.Most of the following questions are to confirm the information provided by the
 
previau s intisrview:
 

1.1 How long have you lived at your current, address? «YEARCORT»
 
1.2 Where did you live before? «PIACEPVO
 

1.3 How loner had you lived there? «YEARPREV»
 

1.4 Can you estimate bow long you have lived in the HRA?
 

2.1 What has bean, your usual occupation?
 

2.2 Which company did you usually work for? [«COHFANY»]
 

2 . .3 How many ye are; did you work there? «OCCUYEAR»
 

3.0 Have you ever been employed in a job that brought you into
 
contact with the liousatonic River? (If YES), hove long?
 

3.1 Construction «CONSTRYR»
 
3 .. 2 Farming «FARMYR»
 
3.3 Others «OTHERYR» [«OTHERDES»]
 

4.0 Have you ever eaten freshwater fish in general? «:E'R£!HFI£>B>
 

5.0 I'm going to read a list of: fish species. Please tell me
 
which of these fish you have ever consumed. «FISHTYP1»
 

«FISHTYP2»
 
«FISHTYP3»
 

6.0 Can you. estimate the frequency and total number of years
 
you have been eating these types of fich?
 

«FREQFSHN»/«FREQFSHC»
 
«FISHYEAR»
 

Have yoni changed your fish oo'iiiiucntption during the past S yearn?
 
U.I: YES, please specify the detailei]
 

Time Period Sources: Frequency 
...FIR so. 

_ER :m 

7.0 Hove did you usually obtain those fish? «FISHWAYS»
 

8.. 0 Do you know where the fish were usually caught? «FL>ACEFSH»
 
«PIACEFHD»
 

9.1 Have you ever fished in the Housatonic River? «HRAFSHLG»
 

9.2 (If YES), what did you do with the fish? «HRAFSHD1»
 



10.0 Have you ever taken or consumed fiddlehead Herns'? (If YES), How often?
 
«FREQFRNK»/«FREQFRNC»
 

11.0 Have you ever participated in the following activities
 
on or next to the Housa tonic River? <If YES), how often?
 
11. 1 Canoeing: «FR£QCANN»/«FREQCANC»
 
11. 2 Bird Watching : «FRKQBDWN»/«FREQBDWC»
 
11 . 3 Others : «FREQROTN»/«FREQROTC» [«ROTHERDP»]
 

12.1 Have you ever hunted in the Housa tonic River Area? «HUNTLG»
 

' 12.2 (If YES), did you hunt for food? «HUNTFDL3»
 

12.3 (If YES),, what types of prey do you usually eat? Hove often?
 

PREY1 «PREY1» «FREQPY1N»/
 
PREY2 «PREY2» «FREQPY2N»/ «FREQPY2C»
 

13. 0 Have you ever done gardening or yard work at your current
 
address? (If YES), how often?
 

13. 1 Vegetable; «FREQVGTN»/«FREOVGTC»
 
13 .2 Others: «FREQGOTN»/«FREQGOTC»
 

What have you. eaten in the lust 24. hours?
 

Breakfast:; ______________________________________________________________________________ 2.
 

Lunch:
 

Dinner:
 

Other:
 

Other significant concerns the recipondent may have::
 

Interviewer's Ini tials: Date:.
 



Appendix I Consent Form 
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MASSACHUSETTS DEPARTMENT OF PUBLIC HEALTH
 

HOUSATONIC RIVER AREA PCS EXPOSURE ASSESSMENT STUDY
 

CONSENT FORM
 

I under stand that the Massachusetts Department of Public Health
 
is conducting a Housatonic River Area PCB Exposure Assessment
 
Study that was described in a letter to me on June 21, 1995, and
 
that I have been asked to participate in this study.
 

A blood sample will be taken £rom me as part of this study to
 
determine the level of PCBs or other environmental contaminants
 

, in the blood. The blood will be taken from a vein in my arm and
 
will require the use of a hypodermic needle and syringe.
 
Approximately 55 ml of blood will be drawn which IB eq;ual to
 
slightly more than 3,.5 tablespoons. This procedure usually
 
involves little pain or discomfort,, but occasionally some
 
discomfort may occur after the blood sample is obtained,. Other
 
risks,, while unlikely, will be explained by the staff from
 
Berkshire Medical Center., My blood sample will be tested for
 
PCBs, and a portion, of my blood will be stored at the State
 
Laboratory Institute in Jamaica Plain for future testing of
 
environmental contaminants.
 

An interview will be administered by the project staff as
 
previously explained,.
 

I understand that the Massachusetts Department of Public Health
 
and all persons who conduct this study will use information that:
 
I provide and the results of my tests only in accordance with the
 
confidentiality provisions of the study protocol (M.G.L. Ch. Ill,
 
Sec. 24A) and will not make public any particular information
 
that could readily be associated with me.
 

I understand that I will not be notified of the result of my PCB
 
blood test until after the completion of all blood collection, and
 
analyses. The results will be published in a summary report,, a
 
copy of which will be provided to me. Further, I understand that
 
this step is being taken to allow time for the laboratory test to
 
be completed and to ensure the scientific integrity of the final
 
study results by eliminating possible sources of bias,.
 

I understand that ill aim not under any obligation to participate in
 
the study and that I can end my participation at: any time. I
 
also consent to beingr recontacted for follow-up questions at a
 
later date.
 

I have read and understand the above statement, arid I hereby
 
agree to participate in the study.
 

Name :: Date :;
 

Witness: Date:
 



Appendix J Specimen Collection and Shipping Protocol 



MASSACHUSETTS DEPARTMENT OF PUBLIC HEALTH
 
HOUSATONIC RIVER AREA PCB EXPOSURE ASSESSMENT STUDY
 

SPECIMEN COLLECTION PROTOCOL
 

Specimen collection and handling are extremely important aspects of accurate 
polychlorinated biphenyl (PCB)i analysis. PCBs are common environmental contaminants 
present in dust, among other things. It is important that environmental sources of PCBs 
do not contaminate the blood or serum collected for analysis in this study. 

All the glassware used in this study was solvent rinsed to remove any PCBs on the surface 
of the glassware. It is important that you do n«l: touch any surface that «/ii| come in conic,;:* 
with the sample. PLEASE DO NOT USE GLASSWARE OTHER THAN THAT PROVIDED 
BY THE STATE LABORATORY INSTITUTE! 

The gas chromalography instrumentation used to identify and quantify PCBs is very 
sensitive to interferences particularly those found in plasticizers Therefore, plastic 
labware must never contact the sample. 

Connection Materials 

•	 Alcohol swabs t Needles 
Vacutainers, red top, anticoagulant free Bandages 

•	 Solvent rinsed transfer pi pets Refrigerator 
•	 Solvent rinsed 30 ml.. Wheaton bottles Freezer 
•	 Solvent rinsed 5 mil.. Wheaton vials Centrifuge 

Test tube racks 
•	 Powder free gloves 

Specimen Co flection 

Draw three 15 nniL red top vacationers for PCB analysis. 
Affix the appropriate labels. 
Allow (he specimens to clot at room temperature for 30 minutes. 
Centrifuge at 2000 rpm for 15 inninul.es. 
Combine the decanted serum from both tube's into a single labeled 30 nn'L 
Wheaton bottle, gently swirl to mix, taking care not to have excessive contact 
with the cap. 
Aliquot approximately 4.5 ml., of serum into three labeled 5 ml.. 'Wheaton bottles. 
Refngerale specimens tor 11-2 hours, then freeze. 

Revised 11/28/95 
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MAS'SACHUSETTS DEPAR TMENT OF PUBUC HEALTH
 
HOUSATONIC RHVER AREA PCB EXPOSURE ASSESSMENT & TUDY
 

FtELD SPECIMEN COLLECTIONPROTOCOL
 

Specimen colled ion and handling are extremely important a speds of accurate 
polychlonnated biphenyl (PCB) analysis. RGBs are common environmental contaminants 
present in dust, among oilier things It is important that environmental sources of PCBs 
do not contaminate the blood or serum collected for analysis in this study. 

All the glassware used in this study was solvent rinsed to remove .any PCBs on the surface 
of the glassware It is important that you do not touch any surface thai will come in conl act 
with the sample PLEASE DO MOT USE GLASSWARE OTHER. THAN THAT PROVIDED 
BY THE STATE LABORATORY INSTITUTE! 

The gas chromatography instrumental ion used to identify and quantify PCBs is very 
sensitive to interferences particularly those found in plaslicizers. Therefore, plastic 
labware must never conl act llhe sample 

Co/foctron Materials 

Alcohol swabs Needles 
Vaculainers, fed top, anlicoagulanl free Bandages 
Test tube racks Cooler 
Powder liree gloves. Cold Packs 

Specimen Collection 

Draw three 15 rnL red top vacationers for PCB analysis 
Place specimens upright in cooler. 
Transport to Chemistry Laboratory at Berkshire Medical Center lor processing 

Revised 11S28t35 



MASSACHUSETTS DEPARTMENT OF PUBUC HEALTH
 
HOUSATON1C RIVER AREA PCS EXPOSURE ASSESSMENT STUDY
 

SHIPPING PROTOCOL
 

Specimens must be sent to Itie laboratory in a timely fashion for accurate sample 
analysis.. 

Coolers Dry ice
 
Packing slips
 
Test tube racks
 

Place frozen specimens vials in cooler with dry ice or freezer packs. Samplesjnust
 
remain frozen.
 
Complete sample packing slip and place in a zip lock bag on top of specimens.
 
(Keep a copy of this packing slip for your records).
 
Ship specimens Federal Express lothe State Laboratory Institute, third party billing
 
account number 1210-5085-4.
 

i 

Ship to: Julianne Nassif 
Environmental Chemistry Laboratory 
State Laboratory Institute 
305 South Street 
Jamaica Plain, MA. 02130 

{617)983-6651 

Revised 11/28/95 
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Appendix K Analytical Protocol for the Quantification of Polychlorinated Biphenyls iiri Human Serum 



Ill,
 
Analyt,ical Protocol for the Quantification of 
Polychlorinated Biphenyls in Human Serum 

( Open Tubular Gas Chromatography iwlltln Electron Capture Detection ) 

Analytical Chemistry Labora to ry
 
Division of EnvSmnmental'Chemistry
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SAFETY PRECAUTIONS 

Serum 

The American Red Cross and the Center for Disease Control recommend thai laboratory 
personnel handling blood products take Ihe following precautions 

• Always work with samples in a chemical fume hood with the sash down or in a 
biological safety cabinet 

Always wear rubber gloves to prevent trans mission of pathogens via
abrasions or cuts (Wearing double gloves is preferred). 

 dermal 

« Always wear eye protection lo prevent, transmission across mucous membranes in 
the eye 

• Decontaminate all glassware with bleach, phenol or a commercial decontamination 
product (i.e , Amphyl) 

•> Sterilize all glassware and disposables by autoclaving at 270 psi for 20 minutes. 

• Discard disposable items in accordance
infectious waste disposal policy 

 with Stale Laboratory Institute (SILII) 

!<L^
 

Many of these compounds are classified as potential human carcinogens by the 
Environmental Protect ion Agency. 

Always work with these compounds in a chemical fume hood to reduce exposure 
via inhalation 

Always wear rubber gloves to prevent, dermal absorption 

Always 'wear eye protection lo prevent eye damage resulting from chemical 
splashes or organic vapors. 

Never wear contact lenses in the laboratory because vapors from organic solvents 
may become trapped behind the lens resulting in severe eye burns. 



REAGENTS & STANDARDS 

1.	 Aroclore 1242, 1254, 1260 and Decachlorobiphenyl 

Available from the Environmental Protection Agency Research Triangle Park, North
 
Carolina and Analabs company New Haven, Connecticut
 

Analytical standards are prepared (w/v) in hexane 

' Stock solutions - 1000 ug/L are prepared every 6 months, 
i 
Working solutions are pro pa red from the stock solution every 30 days 

All standards must be stored with very little headspace in actinic glass or foil wrapped
 
glass vials with Teflon lined screw caps.
 

Seal the vials with Teflon tape :)' 

ft 
Standards are stored upright in a - 20°C freezer 

2.	 Hexane (pesticide grade) 

3.	 Ethyl Ether (pesticide grade). 

4.	 Acetone (pesticide grade). 

5.	 Methanol (pesticide grade). 

6.	 Keeper Solution (1% Paraffin oil (v/v) in hexane) Keeper solution helps to f 
preserve RGBs during the evaporation of the final extract » 

%»* 

7.	 Anhydrous Sodium Suit ate ,'4f 
Rinse with hexane and vacuum filter through sharkskin Filter paper. Cover s& 
beaker with punctured oil free aluminum foil and store in a drying oven at a 
130"C. Allow sodium sulfate to come to room temperature in a vacuum •# 
desiccator prior to use. 

8.	 Glass Wool (Silanized and Phosphoric Acid washed) 
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9. Woelrn Silica Gel (activated, 100-200 urn, 70-150 mesh). 

- Solvent rinse a 150 ml., beaker with acetone and hexane. 

- Weight 20.1 g into the beaker and cover with oil free aluminum foil. 

- Puncture holes in the aluminum foil store in a drying oven at 130"C for at least 
24 hours. 

•- Remove beaker from the oven and place in a vacuum desiccator for 6-12 hours 
 (overnight). 

- Transfer silica gel into a tared, solvent rinsed 125 mil.. Erlenmyer flask with a 
Teflon lined screw cap. 

- Weigh and record the exact weight of the silica gel. 

- Wash distilled water with hexane three times. 

- Add sufficient hexane washed water to equal 3% of the silica gel weight. 
Drizzle water clown the inside of the flask. 

-	 Cap flask and shake manually for 30 seconds or until there is no evidence of 
clumping. 

- Rotate flask on a mechanical rotator for 3 hours. 

- Remove flask from rotator and allow to stand capped at ambient conditions 
overnight prior to use. 

- Silica gel retains its chromatographic properties for 7 days. 
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GLASSWARE 

All glassware must be solvent rinsed with pesticide grade acetone and Ihexane. DO NOT 
USE PLASTIC LABWARE. 

1. Wheaton Vials (30 mil.., crimp top). 

2. 'Wheaton Vials ( 5 mil.., Teflon-lined screw cap). 

: 3. Culture Tubes (16 X 1125 mm, Teflon-liiied screw cap). 
i 

4. Culture Tubes (20 x 150 mm, Teflon lined screw cap). 

5. Erlenmeyer Flasks (125 rnL, Teflon-lined screw cap). 

6. Pasteur Pipets (disposable, capillary). 

7. Cenlrifuge Tubes (15 mil.., conical, Teflon-lined screw cap). 

8. Chromatographic Columns (118 cm x 9 mm). 

9. Graduated Cylinders (25 rnL). 

10. Filter Flasks (500 mil..) 

11. Volumetric Pipets
 

Recommended Labware: Teflon squirt bottles, Teflon lined re-pipet devices.
 



EQUIPMENT
 

1.	 Drying Oven. 

2.	 Vortex Mixer. 

3.	 Mechanical Rotator, GLAS-COL Apparatus Company, # 80-950 or an equivalent 
model. 

'4, Centrifuge, Correl Table Top GLC-2 or an equivalent mode!. 
i 
5.	 Desiccator 

6.	 Gas Chromatography with Electron Capture Detection and Data Integration 
System. 

7.	 High Resolution DB-5, 30m wide bore open tubular column, 0.53 mm 10,1.5 ;/.<m film 
thickness, (J +w Scientific) 

8.	 Chemical Fume Hood. 

9.	 N-EVAP Analytical Evaporator with Water Bath. 
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Extraction Procedure (Adapted from Ihe Center for Disease Control Laboratory Update 
81-108) 

Entire sample extraction and clean up should be performed in a chemical fume hood. 

 Sample Extraction 

a.	 Pipet 4 ml., serum into a 16 x 125 mm screw cap (Teflon lined) culture tubes 

b. Add 2 ml., methanol to the tube to denature blood proteins. (The melhanol 
' volume should always be one half the serum volume). 

c.	 Vortex for 30 seconds 

d.	 Add 5 nriL. of a 1:1 mixture ol hexane and ethyl ether. 

e.	 Vortex for 30 seconds 

f.	 Agitate sample on a mechanical rotator (setting =: 50-55) 

g.	 Centrifuge at 1800 RPM for 6 minutes. 

h.	 Transfer supernatant to a 20 x 125 mm screw cap (Teflon lined) culture tube 

i.	 Repeat steps b-h two times pooling the sjpernalant in a single 20 x 125mm 
culture tubes 

/	 Add two drops Keeper Solution to preserve PCBs during evaporation 

ilc.	 Reduce solvent volume to 0.5 ml. at room temperature using a gentle stream 
of nitrogen. 
DO NOT ALLOW SAMPLE TO GO TO DRYNESS 
(At this point, samples may be stored in the freezer overnight) 

I1	 Sample C lean-up (Adsorption C hromat ography) 

a.	 Pack chromalography column (18 cm x 9 mm) with: 

A plug of si lamped glass wool, 
1 cm of anhydrous sodium sulfate, 
3 0 g of silica gel and 
1 cm ol anhydrous sodium sulfate 



5. Pre-wet the column with 20 ml., hexane. 
DO NOT COLLECT THE ELUATE IN STEPS b-e., 

c. 'When eluant is very near the lop layer of sodium sulfate, transfer sample 
extract to the column head. 

d. Rinse the sample lube three times with 0.5 nriL. hexane and transfer lo the 
head of the column. 

e. Ellute the column with 5 ml of hexane. (PCBs are retained on the column). 

f. Elute the column with 15 ml., of hexane. 
BEGIN COLLECTING ELUATE IN A 15 mil.. CONICAL CENTRIFUGE TUBE. 

g. Collect 15 ml... 

h. Add two drops Keeper Solution. 

/. Evaporate solvent with a gentle stream of nitrogen. 

j. Just as the sample goes to dryness, add 1 ml., decachlorobiphenyl. 

k. Store sample extract in the freezer until gas chromatographic analysis. 
(Samples may be stored in auto sampler vials). 
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QUALITY ASSURANCE 

1. Obtain and/or prepare the following quality control materials: 

Calibration standards (w/v) prepared in hexane for Aroclors 1242, 1254 and 
1260. (Working range 5-200 ug/L). 

Base bovine serum (BBS). 

Bovine serum fortified (inn vitro) with. Aroclor 1.242 (IVT-42) 
 Aroclor 1,254 (IVT-54) 

Aroclor 1.260 (IIVT-60) 
Chlorinated Pe sticides (C PS) 

In vilro Spiking Protocol (CDC Laboratory Update 81-108) 

Analyze pooled bovine serum to determine the base RGB concentration. Fortify this 
serum with an Aroclor standard prepared (w/v) in acetone. The volume of acetone 
in the final product must not exceed 1 % of the total volume of the fortified serum. 

For example to prepare a 15 ug/L. PCB fortified serum pool: 

(5mL) (x) = (500mL) (15 ug/L)
 
(x)=1500ugfl_
 

Therefore, 5 ml. of 1500 ug/L PCB brought to volume of 500 ml., with serum 
achieves the desired result of a 15 ug/L fortified serum without exceeding the 
maximum allowable acetone volume 

Mix the fortified serum for 4(3-72 hours in a cold room. Aloquot into 9-10 rnlL 
volumes under sterile conditions and freeze 

CPS fortified serum pools are prepared in a similar manner Thus quality control 
material should contain chlorinated pesticides that would likely be detected in 
human sera such as; aldlriini, lindane, dieldrin, endrin, DDE, DDT, heptachlor and 
heptachlor epoxide. A mixture containing these compounds should be prepared 
in acetone and used to fortify the serum as described above. 

2. Check the linearity of calibration slandards and plot total area vs concentration 

This assures the analyst that the concentrations of interest are in the linear 
dynamic range of I he instrument. 
(Miller, J C. and Miller J.IML, Statistics for Analytical Chemistry, 1994, Ellis 



l-lorwood Limited, West Sussex, England and Ettre L S , Practical Gas 
Chroinriatography, 1973, Perkm-Elmer Corporation, Norwalk, Conneclicul). 

3.	 Estabhshmenl target values for the BBS, GPS, IVT-42, IVT-53 and IVT-60. 

Extract and analyze each of the quality control pools ten times 

Calculate the mean value. Sample values + 3 SID should be excluded from 
the mean calculalion. 

i - Adopt the mean as the target value. 

4.	 Include a BBS, GPS and one or more of the following; IVT-32, IIVT-54 or IVT-60 in 
each analytical run. 

Extraction and analysis of a BIBS establishes the detection limit of the assay 
and serves as an extraction blank. 

Extraction and analysis of PCB fortified serum determines the efficiency of 
the extraction procedure Calculated concentrations for the control materials 
must be ±2 SD of the target value 

Extraction and analysis of a GPS allows the analyst to monitor the efficacy 
of the	 absorption chromatography and to determine the elution 
characteristics of these compounds. 

5	 Calibrate the gas chromatography with prepared calibration standards 

Analysis and quantitation of calibration standards moniiors detector response 
and linearity. 
(Miller and Miller, 1984 and Blire, 1973) 
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GAS CHROMATOGRAPHY 

instrument	 Perkin-Elmer Aiilosystem Gas Chromatography with Integral 
Autosampler and Electron Capture Detector. 

Data Handlinq	 PE Nelson Turbochrome Multinstrument Software Operation 
with Model (300 Link Interface. 

Column	 J+W Scientific High Resolution Gas Chromatography 
Column DB-S-MS 30 meter, 0.53 mm ID, 1,5 (micron) film 
thickness. 

Instrument Conditions 
Temperature Program 

Temp. 150" 275° 

Time 0.50 0.5 

Rate 4"/rnin. Run time 36.8 rnin 

Injector temp. 250° 
Detector lemp. 390" 

Carrier Gas
Make up gas

 Helium 
 Nitrogen 

5.7 nnlL/nniin 
60 mL/min. 

Injection Volume 1 ulL. 
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Quantification of Polychlorinated Biph&nyfs 

Chromatographic data are processed using Turbochrom data acquisition software (Perkin-
Elmer Corp ). PCBs are identified based on comparison of sample and standard retention 
times and retention times relative to the internal standard, decachlorobiphenyl Three 
point calibration curves are constructed daily for each Arodor of interest. Calibration 
standards bracket every 10 study and quality assurance sample and update the calibration 
curve during the Chromatographic run. Samples within the brackets are reported based 
on I he revised curve 

Aroc|or_1260 

The Arodor 1260 calibration curve is comprised of 21 PCB peaks at 20, 40, and 80 ppb. 
Since serum extracts are concentrated 4 fold the response of these calibration_slandards 
simulate study samples with 5, 10, and 20 ppb. Serum Arodor 1260 concentrations are 
calculated based on peak area of the 21 component peaks of interest. 

Data Review and Management 

1 The laboratory analyst reviews all Chromatographic data, performs any necessary 
calculation and enters these data into the PCB database The analyst prints draft reports 
which are submitted to the laboratory supervisor for review 

2 The laboratory supervisor or designee performs a secondary review and initials the 
data subsequent extractions are not initiated until the review process is complete ' 

3. Data and laboratory results are submitted to I he Director for statistical analysis and/or 
dissemination 
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Appendix L List of Variables used in Epi Info Data File for Household Screening Survey 



ViniriaiMit INfliirmi 

ID 

HDD 

HOUSEMBN 

NOHOUSEM 

FRSTNAME 

LASTNAME 

SEX 

AGE 

YEARCURT 

PLACEPVC 

YEARPREV 

YEARHRA 

OCCUPATN 

COMPANY 

OCCUYEAR 

CONSTRLG 

CONSTRYR 

FARMLG 

FARMYR 

OTHERLG 

OTHERYR 

OTHERDES 

FRSHFISH 

IFISHITYP1 

FISHTYP2 

FISHTYP3 

FISHTYPD 

FREQFSHN 

FREQFSHC 

FISHYEAR 

FISHWAYS 

PLACEFSH 

PLACEFHD 

HRAFSHLG 

HRAFSHD1 

HRAFSHD2 

FERNSLG 

FREQFRNN 

FREQFRNC 

CANOELG 

FREQCANN 

FREQCANC 

BRIDWLG 

FREQBDWN 

FREQBDWC 

ROTHERLG 

Typ» 

Text 

Text 

Number 

Number 

Text 

Text 

Number 

Number 

Numbei 

Number 

Number 

Number 

Texl 

Text 

Number 

Number 

Number 

Number 

Number 

Number 

Number 

Text 

Number 

Number 

Number 

Number 

Text 

Number 

Text 

Number 

Number 

Number 

Text 

Number 

Number 

Number 

Number 

Number 

Text 

Number 

Number 

Text 

Number 

Number 

Text 

Number 

iniiigllii 

6 

6 

E! 

E) 

16 

15 

8 

a 
$ 
8 
13 

13 

15 

l!i 

8 

8 

8 

8 

8 

8 

E) 

15 

E! 

f! 

S 

& 

15 

8 

1 

8 

8 

8 

15 

8 

8 

3 

E) 

Ei 

11 

8 

S 

1 

8 

8 

1 

8 

Diiiiorlptioni 

Identification number lor household 

Identification number tor individual 

TotEil number' of household members. 

n* number of household member 

First name 

Last name 

Sex 

Age 

Yuan; at current address 

Previous: residence 

Years at previous residence 

Total years living in the MFIA 

Oo<:ij[>;)i:ic>n 

Company 

Years alt work 

Ever clone construction in IHIRA 

Years mt work 

Ever clone farming work in MRA 

Yoaiirs ait work 

liver done other work having contact with P'CIE! 

Years at work 

Description of the work 

Brer eaten freshwater fish 

Fish type 

Fish type 

Fish type 

Fish type 

Frequency of fish consumption (a) 

Frequency of fish consumption (bl 

Number of years consuming fish 

Mow the fish was caught 

Where the fish was caught 

Nauru; of the place where the fish was caught 

liver fished in the l-lousatomic River 

What was done with the Housatonic fish (a) 

What was done with the Hlousatonic 'fish (bl 

Ever eaten fiddlehead ferns in the Housatonic River 

Frequency c>1 consuming fiddlehead ferns (a) 

Frequency of consuming fiddlehead ferns |b]i 

Ever canoed 

Frequency of canoeing (a| 

iFneic|uency of canoeing |b) 

Ever bird-watched 

Frequency of bird-watching (a) 

Frequency of bird-watching (b) 

Ever done other recreational activities 



130
 

Appendix M List of Variables used in Epi Info File for Data from Blood Testing Questionnaire 



V) I
 
FREQROTN 

FREQROTC 

ROTHIERDIP 

HUMTILG 

HUNTFDLG 

PREY 1 

FREQPY 1 N 

FREQPV1C 

PREY2 

FREQPY2N 

FREQPY2C 

VEGEIILG 

FREOVGTN 

FREQVGTC 

GOTHERLG 

FREQGOTN 

FREQGOTC 

COMMENTEXP 

Number 

Text 

Text 

Nuirnber 

Number 

Number 

Nil mber 

Te »:t 

.Number 

Number 

Text 

Number 

Number 

T BXt 

Number 

Number 

Text 

Text 

8 Frequency of doing other recreational activities; in MRA da) 

1 Frequency ol doing other recreational activities in HRA |b) 

15 Duoription of other recreational activities 

8 Eveir hunied in the HRA 

8 livsir hunted for food 

8 Type of prey 

8 F:rac|ueincy of consumption (a) 

I Frequency of consurnptioin (b) 

8 Type ol prey 

(3 Fireciuencv of consumption la| 

1 Frequency ot corisuimption (b) 

E) Ever done vegEMable giirdening 

8 Firequency of doing vegetable gardening (a) 

1 Friiquency of dome) vegetable ci<ii'd«ning (b) 

8 Evcir dorii! other yard tvoirk 

8 FriEiquiEincy of dome) other yard work (a) 

1 Frequency of doing other yard work (b> 

1 50 Aiclditional comments on exposure to F'CBs 



VmiriiiblB Naurno 

ID 

HDD 

SALUTATION 

FRSTNAME 

LASTNAME 

SEX 

AGE 

BIRTHDATE 

PHONENBM 

SCORES 

COLLECTION 

PCS 

CHOLESTROL 

TRIGLYCERI 

HLTHPRBI 

HLTHPRB2 

HLTHPRB3 

MEDICIN1 

MEDYEAR1 

MED1CIN2 

MEDYEAR2 

MEDICIN3 

MEDYEAR3 

SMOKING 

CIGARETTES 

AGt_START 

AGE_END 

ALCOHOL 

BE IE: R INI 
BEERC 

BEER_YEAR 

WINEN 

WINEC 

WINEJYEAR 

LIQUORN 

LIQUORC 

LIQUR_YEAR 

WEIGHT 

WEIGHT _DT 

HIEIIGHTJFT 

HEIGHT _IN 

HEIGHT _DT 

YEARCURT 

PLACE PVC 

YEARPREV 

Typo 

Text 

Text 

To Kt 

TlBlKt 

Text 

Number 

Number 

Date/Time 

Text 

Number 

Date/Time 

Number 

Number 

Number 

Text 

Tefl 

Texi 

Text 

Number 

Text 

Number 

Text 

Number 

Text 

Number 

Number 

INIurnbei 

Text 

Number 

Text 

Mil mber 

MuiTibeir 

Text 

Number 

Number 

Text 

Number 

Number 

Oate'/Tiirne 

Number 

Number 

Dene/Time 

Number 

Number 

Number 

Length 

6 

6 

3 

15 

15 

6 

(3 

& 

8 

8 

8 

8 

3 

E) 

15 

15 

15 

20 

1} 

12 

8 

12 

8 

1, 

Et 

E! 

E3 

1 

8 

1 

8 

8 

1 

8 

8 

1 

El 

Ei 

8 

B 

& 

8 

8 

8 

8 

Dmicinlpiblom 

Ideirrllrfication number for household 

Identification nunnber for individual 

Siilirtiiticm 

l: iii'iit nij me 

L.Bisit name 

Sex 

ABB 

Date of birth 

Telephone number 

Dare of Specimen Collection 

Serum PCB level Ippbl 

Cholesterol level 

Tiriflilycoride level 

Significant health problem 

Si()iinficarit health problem 

Si(jniliciint liiealth problenri 

Type of irneclicine taken 

Nuniiber of ye.irs medicine taken 

Typo of medicine taken 

Number of years medicine taken 

Type of medicine taken 

Number of years medicine taken 

l-vor tirnoked 

Number of ciojairetles per day 

Ago litfiited smoking 

Age quit, smoking 

Elver had alcohol beverage 

Frequency of drinking beer (a) 

frequency of drinking beer (a) 

Number of years drinking beer 

Frequency of drinking wine (al 

Frequency of drinking wine (a|i 

Number of yeais drinking wine 

Froquency of drinking liquor (a) 

Frequency of drinking liquor (a) 

NurnbEir of veEirs drinking liqueur 

Weight libs 1 

DiEite measured 

Height (feet) (a) 

Height (inches) |b) 

Dale nnoiss.ured 

Years; at current eddiress 

FYeviious residence 

Yours at previous residence1 

YEARHRA Number 8 Total years living in the MBA 



OCCUPATINI 

COMPANY 

OCCUYEAR 

CONSTRYR 

FARMYR 

OTHERYR 

OTHE RDES 

FRSHFISH 

FISHTYP1 

MISHTYP2 

FISHTYP3 

FREQFSHN 

FREQFSHC 

FISHYEAR 

FSHCHANGE 

FISHWAYS 

PLACEFSH 

HRAF5HIILG 

HRAFSHDO 

FREQFRNN 

FREQFRNC 

FREQCANN 

FREQCANC 

FREOBDWN 

FREQBDWC 

FREQROTN 

FREQHOTC 

ROTHERDP 

HUMTLG 

HUNTFDLG 

PREY1 

FREQPY1N 

FREQPY1C 

PREY2 

FREQPY2N 

FREQPY2C 

FREQVGTN 

FREQVGTC 

FREQGOTN 

FREQGOTC 

BF24HRS 

LN24HRS 

DI24HRS 

OT24HRS 

ADDRESS 

C1TYZIP 

COMMENTS 

Text 

Text 

Number 

Number 

Number 

NurnbEir 

Text 

Number 

Numljisir 

Number 

Number 

Number 

Text 

Number 

Text 

Number 

Number 

Number 

Number 

Number 

Text 

Number 

Text 

Number 

Text 

NurnbEir 

Text 

Text 

Number 

Number 

Number 

Number 

Text 

Number 

Number 

Text 

Number 

Text 

Number 

Text 

Text 

Text 

Text 

Text 

Text 

Text 

Text 

15 Occupation 

15 Company 

(3 Yew; lit work 

Ei Years of doing construction in I-IRA 

E9 Years ol doing1 farming work in HRA 

El Years ol doing other work having contact with PCE3 

15 Description of the! work 

3 liver (ii)ten freshwater fish 

& Fish type 

8 Flush type 

8 Fish type 

8 Frequency ol fish consumption (a) 

1 Frequency of fish consumption (b) 

8 Number of years consuming fish 

20 Change of fish consumption over time 

& How the fish was caught 

8 Where the; fish was caught 

8 Ever fishiad in tine Mousatonic River 

8 What was done width Housatonic fish 

8 Frequency of consiuming fiddlehead fcirns lai) 

1 Freciuency of consiumiing fiddlehead ferns |b) 

13 Frequency of CEinoeing la I 

1 Frequency of canoeing Ib) 

8 Frequency of bird -watching (EI) 

1 Frequency of bird -watching (b) 

8 Frequency of other recreational .activities in I-IRA 1 EI) 

1 IFrequency of other recreational .activities in MBA (b) 

15 Description of other recreational activities 

E9 Ever hunted in the IMIRA 

El Whether hunted for lood 

El Type of prey 

E) Frequency of consuming prey la) 

1 Firequencv of consuming prey Ib) 

8 Type of prey 

8 Frequency of consuming prey (a) 

1 Frequency of consurnimg prey Ib) 

ft Frequency of doing vegetable gardening (a) 

1 Frequency of doing vegetable gardening i|b) 

8 Frequency of doing other yard work (a) 

1 Frequency of doing other yard work lib) 

!Ei() 2 4-hour diet history: bre.aikfas1 

EiO 24- hour diet history: lunch 

60 24-hour diet history: dinner 

50 24- hour diet history: other 

30 Address 

30 City/Zip Code 
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