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Purpose

The Multi-City study was designed to obtain preliminary data about dispersion offluorochemical compounds in the environment, uptake into foods and presence in
drinking water, and to understand the potential sourcesofhuman exposures that might
result from this type of dispersion.

Methodology

“The typesofsamples that would be needed to establish baseline environmental
levels, test hypotheses about secondary point sources (c.g., landfills and POTW plants)
and dispersion via air and water, and determine whether human exposures result from
environmental dispersion are listed in Table 1. These samples encompass various types
of water and food samples, various typesof samples from secondary sources, and
samples from the environmental reservoirsof sediments and air.

These samples are being collected from diverse cities/towns (cities)ofthe US
according to a statistical design and selection process. A case/control study design was
selected for this investigation because this design is generally efficient with respect to
power and sample size in identifying trends and drawing conclusions. For the purposes.
ofthis study, the test case group consistsof those cities that are known to have a major
producer or user of 3M fluorochemical compounds since 1993. The test control group.
consistsof cities that do not have a major producer or userof3M fluorochemical
compounds (since 1993),andexhibit similar characteristics as the case study cities with
respect to population size and drinking water source type.

“The case/control design was also selected because of its ability to test hypotheses
about the roleof primary and secondary sources with respect to the levels of
fluorochemical compounds measured in the environmental and food media. Primary
sources are those manufacturing operations associated with production and/or use of 3M
fluorochemical compounds. Primary sources do not exist in all citiesofthe US.
Secondary sources exist in all citiesofthe US. Secondarysourcesare the POTW and.
landfill operations that receive fluorochemical compound-containing waste from
industry, residences and businesses, and discharge a fractionofthat received. A
secondary factor in human exposure is the natureofthe drinking water source- whether
surface water or ground water. The presence or absenceoffluorochemical compounds in
‘ground water could provide additional information about migrationofthese chemicals
through soil from point sources. For ths study, then, a 2 x 2 matrix of cities was needed,
based on primary sources and drinking water type.

‘The initial selectionoftest case cities was a poolof30 cities. The first 26 cities
‘were those with the highest 3M fluorochemical production/use volume in 1997. The
remaining four citieswere chosen as ones with generally lower usesoffluorochemicals.
‘The 30 cities covered the majorityof 3M business applications, including carpets, paper,
textiles, apparel, and fluorochemicals production. Ofthe 30 test case cities, 15 used
‘ground water as drinking water, and 15 used surface water for drinking water.
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The 30 cities were further divided on the basis ofthe ratioof the pounds of 3Mfluorochemical compounds used in 1997 to the city’s population. On the basisofthisratio, the 15 citiesofeach water source type were further divided into 3 groupsof § cach(for each water type), and designated as eithera“high”, “medium”, or “low” ratio offluorochemicals to population. This ratio will be used to assess the relative effects ofprimary and secondary sources, inasmuch as the source strengthof secondary sources isusually population driven. The division of the 30 test case cities among these categoriesis listed in Table 2.

‘The study design called fora final selectionofsix test case cities. Because
surface water is twice as prevalent as ground water (in the US) as the source of drinkingwater for cities, the selectionofthe six cities was similarly weighted thus, with four citiesbeing surface water cases and two being ground water cases. Within eachofthe high
ratio and medium ratio cities, the final selectionofcities within cach subgroup was arandom selection, with the probability of choosinga city being weighted by the
population size.

Six control cities were then randomly chosen to resemble the characteristicsofthesix study cities. Each control city would have the same water source type and
approximately the same population as its corresponding study counterpart. To ensure
similar population sizes between the study and control groups, city populations were
separated into the following categories: 0-1000, 1000-5000, 5000-10000, 10000-25000,25000-50000, 50000-10000, and greater than 100000. Cities from the 1990 U.S.
Census Bureau data file were separated into six distinct groups for cach study city's water
source, region of the country, and population. Several potential control cities were
randomly chosen from cach subgroup to ensure the minimum distanceof50 miles fromproducing cities and a compatible water source type. The first city with the correct watersource type and minimum distance was chosen as the corresponding control city. The
probability ofa particular city being picked varies when using this method. For exampleifthere were 25 cities in the control city population, then the first city chosen would have
hada 1 in 25 chance of being picked. If that city failed to meet the criteria, then the nextcity chosen would have a 1 in 24 chanceofbeing picked, and so on.

City water sources, either ground or surface water, were determined from the U.S.Environmental Protection Agency Office of Ground Waterand Drinking Water website(http://swww.epa. goviogwdw). In addition, each control city was at least 50 miles from
any city using or producing fluorochemical compounds. Distances between cities were
calculated at hitp://wwwindo.com/distance. Control cities were also chosen from a
regionofstates with similar attributes. These regions are distinguished by the USEPA athitp://www.cpa,gov/epshome/locate2 htm. A file from the U.S. Census Bureau
containing all cities in the United States and their 1990 populations was downloadedfrom the Census Bureau website and used as the list from which potential control cities
were chosen hutp://f.census.gov/ftp/publtiger/tms/gazeticer/places.zip
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The twelve cities to comprise the Multi-City study (six test study cities and sixcontrol cities) are listed in Table 3. The six test cities represent two casesofcarpetindustry fluorochemical use (Dalton and Pensacola), two cases of paper industryfluorochemical use (Mobile and Kaukauna), oneofapparel and textile fluorochemical use(Spartanburg), and one manufacturing production site (Decatur). The first round ofsampling was conducted at three pairsofcities (six cities):

«Pensacola, FL and Port St. Lucie, FL
Mobile, AL and Columbus, GA

«Decatur, AL and Cleveland, TN

The three test cites represent the three major 3M businesses: carpets (Pensacola), paper(Mobile), and manufacturing (Decatur). The initial round of sampling in these six citiesis expected to form a compact pilot study for defining approximate environmental levelsfor this geographic region, and can be used as the basis for developing and testing furtherhypotheses.
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Table 1. Sample media to be collected in each city

Matrix Quantity per sample _Replicates— Tax QuantitypersampleReplicates
Urban air 12hrat 250 Limin 1
Drinking water plant intake iL 3Drinking water plant outflow iL 3Tap water at retail establishments iL 3
Surface water (upstreamofdrinking water plant) IL 3Sediment associated with surface water 200g 3Surface monolayer at surface water collection site IL 3Fish at surface water collection site As available 210
POTW influent (only post chlorination) iL 3POTW sludge 200g 1POTW effluent nL 3
Landfill leachate IL 3
Food from 3 local grocery store chains

Ground beef: high fat 1b 3Pork- moderate fat 2 chops 3Chicken- low fat 2 breasts 3Hot dogs- beeffpork mixture 1 package 3Regional fish 0.5-11b 3Eggs % dozen 3Milk 1 quart 3Bread-white 1 loaf 3Green beans 1 package 3Apples- fresh 2 3Organic bread or flour BY 1
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Table 2. Potential Test Study cities, categorized by water source and ratio ofpopulation to industrial useof 3M fluorochemical compounds (FC)

Water run JSource Group OV 0 Sods Used Senevs Rao (ET
Chosen

Cordova [a 638 = os
Parchment MI 295,000 1.958 150.66 2.9

Hh Riegelwood NC 14,000 500 2800 07
Rittman oH 133,000 6,147 2160 91

Pensacola FL 1128000 58,165 19.39 6.3
St Francisvile LA 25,000 1.700 147 24
Rhinelander WI 87,000 7,427 no 106

Ground Middle prairie du Chien WI 48,270 5.659 853 80
Kaukouna Wi 54,000 11,982 481 17.0
Eknert IN 8460 43,627 186 620
Miford No 21.000 15,990 131 198
Walpole mA 18,000 20.212 089 250

Low Devers ™ 8525 318 017 oa
Norco a as128 3,385 013 42
TexasCity TX 697 40820 002 508

Dalton GA 2700000 21761 12608 19.4
Jay ME 223,000 5.080 4390 as

Hh social Cicle GA 36,000 2.755 1307 25
PortHuon MI 68,000 ees 202 30.1

Decatur AL 2452 48,761 190 43s
Augusta GA 82062 44,639 184 135
Spartanburg SC 40,488 43.467 093 132

Surface Middle Mobile AL 175458 196278 089 595
Lumberton NC 14,100 18,601 076 56
Rochester NH 12,000 2663 045 sa
Greensbos NC 29615 183521 ots 7.2
Ero PA 14,000 108718 013 43

Low Miwaskee WI 61,065 628088 0.10 247
Philadelphia PA 40,000 1585577 003 624

Linden NS 21875 36.701 001 1.4—— Linden NJ 21675 36701 001 14
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Table 3. Final selectionofTest Study and Control Cities
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Middle 2 Study Spartanburg sc 43467

Control ‘Bowling Green KY 40841—_— Omd wmow ee
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