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Objectives of Exposure Investigation

In the fall of 2000 EPA conducted indoor dust sampling for houses in Walkerville, Montana,
which showed elevated lead and arsenic levels. In some areas, indoor dust lead levels exceeded
4000 mg/kg. The Agency for Toxic Substances and Disease Registry (ATSDR) was contacted by
the Butte-Silver Bow County Health Department (BSBC) and the Montana Department of Public
Health and Human Services (DPHHS) following the EPA testing, to address community and
health department concerns regarding ongoing exposure to lead and arsenic among these
residents. Subsequently, ATSDR conducted an exposure investigation (EI) comprising blood lead
and urine arsenic testing of selected individuals who were living at residences with the highest
measured indoor dust lead and arsenic levels, to evaluate ongoing excess lead and arsenic
exposure among residents.

Background

Historically Butte has been an important mining, milling and smelting district. Gold was first
discovered near Butte in 1864. By 1884 there were over 300 operating copper and silver mines,
nine silver mills and eight smelters (Glick, 1985). Large scale underground mining operations
diminished as surface mining began in 1955. One of the world’s largest open pit copper mines
was created at this time. Today, environmental impacts from both historical and modern mining
operations remain. The city of Butte and surrounding areas were added to the Silver Bow Creek
NPL site in July 1986.

Walkerville, is located in the southwestern part of Montana, in Butte-Silver Bow County. This
small town, and part of Butte city, constitute the Butte Priority Soils Operable Unit (BPSOU).
This area is primarily residential and is located within the upper Silver Bow Creek drainage of the
Summit Valley. The Butte area encompasses approximately 85 square miles and lies west of the
continental divide. The estimated population for Butte in 1990 was 33,336 (U.S. Census Bureau
1980). The population has experienced a general decline since 1920 when it peaked at 60,313
(Dodge 1976). Walkerville has some of the oldest homes in the Butte area, many built prior to
World War L. Some of these homes were poorly maintained and many are thought to contain
lead-based paint and lead pipe (The Butte Silver Bow Environmental health Lead Study; June
1991:BSBC, Univ. Cincinnati).

Several railroad lines run through the BPSOU; these lines are maintained by workers during the
summer months. The beds of these railroad lines were, in many cases, built with mine waste.
Exposure to contaminated soils and fugitive dust could occur during railroad maintenance. These
may be source areas for residential contamination (EPA baseline RA for As, April 1997).



Biological Sampling

On April 17, 2001, ATSDR staff hand-delivered urine containers, collection instructions and
exposure questionnaires, to available residents of the 28 houses visited. Participants were asked
to report to the Blaine School in Walkerville on April 18 and 19, 2001, to turn in their urine
samples and questionnaires and to have their blood drawn for lead levels. The EI staff were
available at Blaine school in Walkerville On Wednesday, 4/18, from 3:00 PM to 7:00 PM and
Thursday, 4/19, from 7:00 AM to 11:00 AM. Two late delivered urine samples were collected
and shipped to the laboratory by BSBC staff on Friday, 4/20. At the visit, testing procedures
were again explained to each participant. Following completion of the consent forms, a blood
sample was drawn by BSBC staff according to the State laboratory protocol.

Data Analysis

The urine samples were sent to the contract laboratory, Pacific Toxicology Laboratories. On
Wednesday, 4/18, fourteen urine samples for arsenic analysis and 25 blood samples for lead
analysis were collected. On Thursday, 4/19, another 11 urine samples and 15 blood samples were
collected. Two more urine samples were brought in on April 20 and shipped to the contract
laboratory by the BSBC staff. One resident brought a urine specimen collected in a pediatric bag
for her infant grandson, however this particular sample could not be analyzed by the laboratory.
This sample was not part of the EI but was accepted at the community member’s request.

The collected urine samples were logged and given ID numbers responding to the household ID
and sent by express mail to the laboratory for total inorganic (or speciated) arsenic which includes
inorganic species (As(IIT) and As(V)), and the metabolites methylarsonic acid (MMA), and
dimethylarsinic acid (DMA). The laboratory detection limit for total speciated arsenic
(uncorrected for creatinine) in the urine is approximately 10 pug/L. Urine was also tested for
specific gravity and creatinine to evaluate urine concentration and determine creatinine-adjusted
arsenic concentrations. The reference standard cited by the contract laboratory for total arsenic
in unexposed populations is less than 20 pg/L. The ACGIH proposed Biological Exposure Index
(BEI) is 50 pg arsenic/G creatinine when measured as the summation of inorganic arsenic and its
methylated metabolites. This reference range was used as comparison value.

Whole blood samples collected by BSBC trained phlebdtomists were logged and shipped to the
DPHHS laboratory and results (Total Blood Lead level) were sent to ATSDR by BSBC staff.

Comnsent/Assent Form
Each adult participant signed an informed consent form prior to participation (Attachment A).

For participants less than 19 years of age, a parent or legal guardian signed the consent form
(assent forms were read to child participants 7 years of age or older).
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Discussion

Although community health concerns were high in Walkerville, based on the past experience with
community meeting attendance, EI participation rates were expected to be low. Aggressive
measures were taken to recruit the target population through mailings, phone calls and house
visits. This resulted in a better than expected participation rate of over seventy percent of
targeted households, and all of the children (10 of 10).

The levels of all tested contaminants (lead and arsenic) were well below the established levels of
health concern in this investigation. In spite of high environmental levels for indoor lead there
were no elevated BLLs in the EI. The EI was conducted in the winter since the likely exposure
source was indoor dust, and BLLs were expected to be higher in the winter when children are
confined inside their homes unlike the usual pattern of higher BLLs seen in the summer months.
Ongoing health education and prevention activities in the community through BSBC and the
resulting high community awareness probably caused the lower than expected results. Also, the
EI gives a “snapshot” of exposure in that it only reflects the levels of contaminants around the
time of testing but does not indicate past levels nor predict future exposures. However, at least
one child was reported to “eat dirt” and many children reported playing in the dirt, therefore
continued preventive efforts and community education is necessary specially during remediation
to keep exposure potential low. Also, the surveillance of younger childrens” BLLs needs to
continue according to CDC guidelines.

Arsenic exposure does not appear to be a problem at this time however, since the environmental

arsenic levels were highest in the attics, homeowners should be kept aware of the potential for
exposure while remodeling or working in the attics.

Conclusion

o The exposure investigation had good community participation. All blood lead levels and
urine arsenic levels were well below the levels of health concern.

Recommendations

o Community education should continue to prevent future exposures in view of the
documented high environmental levels of lead in indoor dust.

° Home owners should be aware of the potential for arsenic exposure from the attic dust
during remodeling, cleaning or conducting other activities in the attics.

o BSBC and DPHHS should continue to conduct BLL surveillance by actively targeting
younger children in the community. Aggressive efforts need to be made to maximize
target population participation in the testing.
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Figure 1. Blood Lead Levels in micrograms per deciliter (ug/dL), by age group and sex

Age (Years) Sex Blood Lead Level (ug/dL)
2 Female <1
7 Female <1
10 Male <1
11 Female <1
12 Female <1
16 Male <1
46 Female <1
48 Female <1
55 Female <1
62 Female <1
65 Male <1
67 Female <1
67 Female <1
69 Male <1
71 ‘ Female | <1
1 | Male ’ 1

5 Male 1

6 Female 1
44 Male 1
47 Male 1
74 ‘ Male 2

8 ' ' Female 3
70 Male 5
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ATTACHMENT A

Consent Form for Participation
Walkerville, Montana, Exposure Investigation

(Note to person administering the consent form: Please cross out the test {blood/urine} that is
not being done, and the address form {you/your child} that is not applicable, before reading
the form. If only biood, or only urine, is being collected, read only the relevant sections of the

form)

The Agency for Toxic Substances and Disease Registry (ATSDR) is conducting an investigation
of possible excessive exposure to lead and inorganic arsenic among selected residents of
Walkerville, MT., who live at properties with increased indoor dust lead and/or arsenic levels. A
blood test for lead level and/or a urine sample for inorganic arsenic, methylarsonic acid (MMA),
and dimethylarsinic acid (DMA) will be collected from you/your child. Some other, routine, urine
tests namely, specific gravity and urine creatinine level, will also be done to better interpret the
results. Your participation will help to determine if you/your child have increased exposure to
lead and/or inorganic arsenic.

Procedure

We will give you an appointment for having your/your child’s blood drawn from a vein, and/or,
give you instructions and a collection kit for obtaining a urine sample in the privacy of your home.
In addition to testing, we will give you a short list of some basic questions about yourself/your
child that will help us interpret your/your child’s test results better.

Risks and Benefits »

The tests that we described earlier, have been used many times in the past. Although it maybe a
bit painful to have the blood drawn (you/your child will feel the needle stick), and uncomfortable
to give a urine sample, there are no known risks from these tests. Taking part in this investigation
is voluntary and you/your child may choose to stop at any time even after signing this consent
form. If you or your child choose not to participate, or stop at any time, there will be no penalty.
Neither you nor your child will lose any benefits if you decide not to continue. If injury should
occur as a result of being in this study ATSDR has made no provision to pay for medical
treatment or other damages that may result.

A benefit of being in this testing is that you/ your child will get free tests to check if you/your
child are getting exposed to levels of lead and arsenic that may cause health problems.

Privacy

All answers you give, and your/your child’s test results, will be kept private to the extent
permitted by law. Individual test results will not be made available to the public, but may be
shared with other federal, state, or local health or environmental agencies if authorized by you, in
order to provide appropriate follow-up actions.
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Assent Form for Children
(7-18 years old)

This statement is to be read 10 the child participant in the presence of the parent/guardian:

“We want to find out if you have @ chemical called lead and another one called arsenic
in your body. Lead and arsenic were found in the dust inside your house. You cannot see
these chemicals but they can make you sick. To see if you have lead in your body, we would
like to take a sample of your Bblood. To see if you have arsenic in your body, we would like to
take a sample of your urine. The urine sample can be collected by peeing in a test cup when
you first go to the bathroom. Nothing bad will happen to you if you decide to not give your
urine or blood sample.”

“Do you have any questions? Would you like to give us your blood/urine sample?”

The above information has been read to me, and I want to take part in the blood/urine testing:

Name of Child: Age:

Signature of Child:

Name of Parent or Legal Guardian:

Signature Parent/ Guardian: ' Date:

Child’s Home Address:

Telephone number:

Witness (print):

Witness (signature):

Test results may be shared with other Federal, state, or local public health or environmental
agencies so that they can work to prevent further exposure to me, if necessary.

Signature of parent/ guardian :

Thank you



ATTACHMENT D
INDIVIDUAL QUESTIONNAIRE FOR URINE COLLECTION
Site: Walkerville, 2001

Name of person giving urine sample:

Date and time urine sample given (urine voided):

Name of Person filling out the questionnaire (Parents/guardians to fill this out for the child
who has passed the urine sample):

Please answer the following questions for you/your child, for the 3 day period just before passing
the urine sample. This will help us interpret the results of your/your child’s urine test better.

Qs.1 Did you/your child, eat or drink any of the following foods during the three days before
giving urine for testing? (circle the correct answers)

seafood (fish, shrimp, etc.)  YES NO
rice YES NO
Red Wine YES NO

Qs.2 These questions are about your child whose urine is being tested:

In the last three days,
a) Did your child eat dirt? YES NO
b) Did your child play in the dirt outside the house? YES NO

Qs.3  In the last 3 days how many hours did you/your child spend outside your home?
Hours Date

Thank you.
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