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Health Consultation: A Note of Explanation

An ATSDR health consultation is a verbal or written response from ATSDR to a specific
request for information about health risks related to a specific site, a chemical release, or
the presence of hazardous material. In order to prevent or mitigate exposures, a
consultation may lead to specific actions, such as restricting use of or replacing water
supplies; intensifying environmental sampling; restricting site access; or removing the
contaminated material.

In addition, consultations may recommend additional public health actions, such as
conducting health surveillance activities to evaluate exposure or trends in adverse health
outcomes; conducting biological indicators of exposure studies to assess exposure; and
providing health education for health care providers and community members. This
concludes the health consultation process for this site, unless additional information is
obtained by ATSDR which, in the Agency’s opinion, indicates a need to revise or append
the conclusions previously issued.
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FOREWORD
This document summarizes public health concerns related to contamination from an industrial facility in
Minnesota. It is based on a formal site evaluation prepared by the Minnesota Department of Health
(MDH). For a formal site evaluation, a number of steps are necessary:

e Evaluating exposure: MDH scientists begin by reviewing available information about
environmental conditions at the site. The first task is to find out the quantity of pollutants released
from a facility, where they go from the site, and how people might be exposed to them. Usually,
MDH does not collect its own environmental sampling data. Rather, MDH relies on information
provided by the Minnesota Pollution Control Agency (MPCA), Minnesota Department of
Agriculture (MDA), the US Environmental Protection Agency (EPA), and other government
agencies, private businesses, and the general public.

e Evaluating health effects: If there is evidence that people are being exposed—or could be
exposed—to hazardous substances, MDH scientists will take steps to determine whether that
exposure could be harmful to human health. MDH’s report focuses on public health— that is, the
health impact on the community as a whole. The report is based on existing scientific information.

® Developing recommendations: In the Health Consultation (HC), MDH outlines its conclusions
regarding any potential health threat posed by a site and offers recommendations for reducing or
eliminating human exposure to pollutants. The role of MDH is primarily advisory. For that reason,
the HC will typically recommend actions to be taken by other agencies—including EPA and
MPCA. If, however, an immediate health threat exists, MDH will issue a public health advisory to
warn people of the danger and will work to resolve the problem.

e Soliciting community input: The evaluation process is interactive. MDH starts by soliciting and
evaluating information from various government agencies, the individuals or organizations
responsible for the site, and community members living near the site. Any conclusions about the
site are shared with the individuals, groups, and organizations that provided the information. Once
an HC has been prepared, MDH seeks feedback from the public. If you have questions or
comments about this report, we encourage you to contact us.

Please write to: Community Relations Coordinator
Site Assessment and Consultation Unit
Minnesota Department of Health
625 North Robert Street
PO Box 64975
St. Paul, MN 55164-0975

OR call us at: (651) 201-4897 or 1-800-657-3908
(toll free call - press 4" on your touch tone phone)

On the web: http://www.health.state.mn.us/divs/eh/hazardous/index.htmls




|. Introduction

This Health Consultation (HC) represents a collaborative effort between the Agency for Toxic Substances
and Disease Registry (ATSDR), United States Environmental Protection Agency (EPA), Minnesota
Department of Agriculture (MDA), and the Minnesota Department of Health (MDH). This HC will focus
on the health impacts associated with off-site arsenic contaminated soils associated with the CMC
Heartland Partners Lite Yard (CMC). Arsenic soil concentrations, and routes of exposure (ingestion,
inhalation and dermal contact) are examined to determine the potential for exposure to residents living in
the area surrounding the CMC site. The EPA, ATSDR, and MDA paper and electronic project files were
reviewed. MDH site files include three Health Consultations that review proposed site-specific cleanup
goals, arsenic bioavailability considerations, and soil contamination on and off-site (MDH 1998, 1999 and
2001). These documents and numerous site visits form the basis for thisHC. Health effects associated
with arsenic exposure and community health concerns are al so discussed.

I1. Background

A. Site Description and History

The CMC site is an approximate 5 acre triangular lot in south Minneapolis, situated between 28™ Street
(South), Hiawatha Avenue (East), railroad tracks and the Roof Depot Warehouse (West), and the city of
Minneapolis Asphalt Plant immediately north of the Roof Depot Warehouse (see Figure 1). The site was
previously leased by Reade Manufacturing, and U.S. Borax Inc., which produced arsenic and/or lead
arsenate-based pesticide. The property was also used as a bulk petroleum storage facility. Two petroleum
releases on site have been reported to the MPCA. These have been investigated and issued file closure
statements (MPCA Site File ID#s LEAK 00009035, and 00001583).

The site is located within an industrial corridor which includes numerous railroad tracks and switching
areas, warehouses, streets with high volumes of traffic, and retail businesses. Two large retail and grocery
shopping areas are within one-half mile of the site, to the south and southeast. The residential properties
closest to the site are approximately one and a half blocks west and northwest of the site on Longfellow
Avenue (Figure 1). This residential area is along the edge of the Phillips neighborhood which includes
some high density housing and apartments to the west-northwest, within one-fourth mile of the site.

Prior to site remediation, the site was rented and used by Bituminous Roadways for the stock piling of
aggregate materials. Currently, the Ryan Companies US, Inc. is constructing an office/warehouse building
on the site, the Hiawatha Business Center. The new building foot print covers most of the site property
(Figure 2).

Arsenic at the CMC site is not found in one specific compound but is a mixture of weathered arsenic
pesticide products. Initial speciation showed a large portion (of a single core sample) to be calcium
arsenate, which was assumed to be an end product manufactured or packaged at the site, and iron oxide
arsenate, which may have been a raw material, by-product of production, or a product of weathering.
Arsenic was found in surficial soils throughout the site. However, deeper contaminated soils were found
primarily in the hot spot (see Section C. On-site Remedial Activities).



B. Potential Sources of Arsenic

Arsenic is widely distributed in the environment, and all humans are exposed to low levels via air, water,
food, and soil (1). Arsenic is an element that occurs naturally in the earth’s crust at an average
concentration of 2-5 mg/kg (parts per million; ppm), and is primarily associated with igneous and
sedimentary rocks in the form of inorganic arsenic compounds (1). While arsenic is released to the
environment from natural sources such as wind-blown dirt and volcanoes, releases from anthropogenic
sources far exceed those from natural sources. The three major anthropogenic arsenic emissions sources
are coal combustion facilities, metal mining, and pesticide spraying (1). Most anthropogenic releases of
arsenic are to land or soil, primarily in the form of pesticides or solid wastes. Substantial amounts are also
released to air and water.

Arsenic released to land is predominantly inorganic and relatively immobile because it binds to soil
particles. It is often primarily associated with iron and manganese oxides in soil and may therefore be
released when these oxides are reduced. Soluble forms of arsenic are known to leach into shallow
groundwater in areas that are geologically rich in arsenic; runoff may also enter surface water. Arsenical
pesticides are specially formulated to be water soluble making them a leaching hazard if improperly
applied, stored, or disposed.

Arsenic compounds are also found in food resulting in typical “background” exposures levels ranging
from 20 to 70 ug/day (1). Arsenic content in plant and animal tissues typically varies from 0.01 — 5 ppm
(1). These concentrations are due in part to soil uptake, or soil particle adhesion, and surficial deposition
from atmospheric sources and pesticide application (1).

In the past, some pesticide and fertilizer formulations may have contained heavy metals such as arsenic,
cadmium, and lead. The residential use of these products decades ago could result in elevated metal
concentrations in surface soils today. In 2003 the Minnesota legislature modified the Minnesota Fertilizer
Law to limit the arsenic concentration to < 500 mg/kg in any fertilizer used or sold in the state
(www.mda.state.mn.us/fertilizer/arseniclimits.htm). Today, many of the currently available fertilizer
formulations contain much lower levels of arsenic, cadmium, and lead. The MDA requires arsenic
analysis prior to registration for all fertilizer products containing micronutrients, waste or ash. Some
fertilizer test results are provided on MDA’s website (www.mda.state.mn.us/fertilizer/heavymetals.htm).

Another potential source of arsenic is contaminated fill materials such as dirt and ash from unknown
sources, mulch made from pressure treated wood products containing arsenic, and green-treated lumber.

C. On-site Remedial Activities

Between October 2004 and June 2005, approximately 13,000 cubic yards of soil were excavated from the
Lite Yard site hot spot (Figure 3). All of this soil was subjected to chemical stabilization using magnesium
oxide, and ferric sulfate. In order to excavate the hot spot down to the water table (27 feet below grade)
the side walls were terraced outward (layback soils) to prevent the walls from collapsing. The end result
was an inverted cone shaped excavation. There were approximately 11,000 cubic yards of layback soils
that were stockpiled, tested and disposed off-site. Approximately 900 cubic yards of this layback soil was
treated prior to disposal. Another 18,200 cubic yards were excavated from the shallow soils surrounding
the excavation and sent to an off-site disposal facility. Approximately 960 cubic yards of the shallow soil
was treated prior to disposal.

In Summer 2005, the entire Lite Yard property was capped with clean soil (< 20 mg/kg arsenic) that
included clean corridors for utility trenches. Additionally, the whole site is covered with a new building,
pavement, and landscaping. Also included in the on-site remedy was a Hennepin County Regional
Railroad Authority Parcel (60 ft wide) that runs along the entire west-side of the site. This parcel of land
is destined to be a bike path and the entire area has been excavated and covered with 4 feet of clean fill.
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Institutional controls include a special well construction area advisory that prohibits installation of new
water supply wells in the contaminated groundwater formations near the site. The advisory also requires
areas with impacted groundwater to be serviced with the public (City of Minneapolis) water supply.

D. Residential Off-Site Soil Impacts

In June 2001, MDH and MDA conducted a surficial soil sample study (49 properties) to investigate
potential off-site arsenic impacts to residential yards west and northwest of the Site. Test results confirmed
off-site presence of high levels of arsenic in residential soils in the 1-3 and 3-6 inch soil depth with arsenic
concentrations ranging 4-210 ppm and 3-120 ppm respectively (Figure 4). The highest concentrations
appeared to follow the prevailing wind direction axis (NW<« SE) indicating possible impact of wind
dispersion from the site.

In September 2003, MDA conducted a follow-up investigation (167 properties) in the residential area NW
of the site (2). The following was found:

140 of the properties (84 %) had arsenic levels below background (<10ppm).
17 properties (10%) had arsenic levels between 10 and 100 ppm.

6 properties (4%) had arsenic concentrations ranging from 100 to 200 ppm.
4 properties (2%) had arsenic concentrations greater than 200ppm.

In January of 2004, MDA requested that the US Environmental Protection Agency review the data and
address contamination issues in the Phillips neighborhood. Since 2004 EPA has been addressing
immediate threats at the Site with its Emergency Response Program using residential property sampling
programs and soil excavation on properties with arsenic above 95 parts per million. EPA is also
considering proposing the site for inclusion on the National Priorites List (NPL), also known as
Superfund. If placed on the NPL, the site would then be eligible for resources from the Superfund
program. If listed, the EPA would design and conduct a Remedial Investigation (RI) to fully characterize
the contamination problem. EPA would also conduct a Feasibility Study (FS) that reviews cleanup
options. The RI/FS would include a risk assessment, and these documents would be used to determine the
appropriate long-term cleanup standard for the arsenic impacted (< 95%) soils off-site.

EPA has implemented a phased approach to characterize the arsenic in the Phillips neighborhood. Any
yard identified with arsenic soil concentrations of 95 ppm or higher is being addressed by EPA
Emergency Response Program. Under the program, soils are excavated to a depth of 12 inches (18 inches
in garden areas) and backfilled with clean soil. For detailed discussion of the action level derivation see
Appendix A, and the Minnesota Pollution Control Agency Soil Reference Levels (SRVS) section below.
EPA's first phase, performed in 2004, included sampling 192 residential lots to provide additional
delineation of arsenic impacts to the northwest of the CMC property. MDA had previously sampled
another 167 properties in the same area. EPA initiated phase two in 2005 EPA by sampling approximately
600 additional properties to provide 100 percent sampling of yards within 1500 feet of the CMC property.
Sixty of those sampling locations were collected radially from the site to assess whether contamination
from the site may have spread in directions other than the northwest quadrant (Figure 5).

In the first two phases of sampling, EPA identified 61 properties (7%) with arsenic concentrations greater
than 95 ppm within the area of concern (figure 6). Contaminated soils at 57 of those properties were
remediated by the end of 2005. The remainder will be addressed in the 2006. In total 817 properties have
been sampled by MDA and EPA. The data can be summarized as follows:



679 properties (83%) had at least one sample with < 10 ppm arsenic
158 properties (19%) had at least one sample with 10 — 30 ppm arsenic
95 properties (12%) had at least one sample with 30 — 60 ppm arsenic
52 properties (6%) had at least one sample between 60 — 95 ppm arsenic
61 properties (7%) had greater than 95 ppm arsenic

EPA also tested a total of 13 childcare centers and 4 schools within the area of concern; no arsenic impacts
were observed. Sampling results to date suggest that the contamination plume does not appear to follow a
natural concentration gradient from the site (highest concentrations) to the residential yards (lower
concentrations farther from the site). Furthermore, some yards have high arsenic concentrations (greater
than 95 ppm) while their neighboring yards appear to have background levels (10 ppm or less). A possible
explanation for unpredictable off-site contamination distribution is that deposition occurred many years
ago. Over the years, it is possible that landscaping, and construction has altered the soil profile on many
properties. Another explanation is the arsenic soil concentrations resulted from the use of arsenic treated
lumber or arsenic containing pesticides and fertilizers. EPA is currently preparing a third phase of
investigation that includes contaminant air distribution modeling and more residential sampling.

Air model simulations identified a % mile radius as an area that may have been impacted by releases from
the CMC property. In 2006 EPA will initiate sampling every residential property (3000 properties) within
a ¥a mile radius from the site (see figures 5, and 6). The data from the sampling event will help further
define the contaminant boundaries, fill existing data gaps, and provide data for the risk assessment
calculations.

E. Exposure Pathway

To determine exposure, MDH evaluated the environmental and human components that lead to an
exposure pathway. An exposure pathway describes how a person comes in contact with chemicals
originating from a contamination source. An exposure pathway consists of the following five elements:

1. A source of contamination,

2. A medium (air, water, or soil) through which the contaminant is transported,
3. A point of exposure where people can contact the contaminant,
4

. Aroute of exposure by which the contaminant enters (inhalation, ingestion, or dermal absorption)
or contacts the body, and

5. A receptor population.

Completed exposure pathways exist when all five elements of a pathway link the contaminant source to
a receptor population. A potential exposure pathway indicates that exposure to a contaminant could
have occurred in the past, could be occurring currently, or could occur in the future. A potential exposure
exists when information about one or more of the five elements of an exposure pathway is missing or
uncertain. An incomplete pathway is missing one or more of the pathway elements and is probable the
elements were never present and are not likely to be present at a later point in time.

Although ingestion and inhalation exposure to arsenic contaminated soils has not been confirmed, the
potential for exposure does exist in residential yards that test positive for arsenic. Dermal contact with
arsenic contaminated soil is less of a concern because arsenic is not readily absorbed through the skin.



I1l. Health Based Criteria for Arsenic

A. ATSDR Minimal Risk Levels and Environmental Media Evaluation Guides

Minimal Risk Levels (MRLs) for toxic substances are derived when reliable and sufficient data exist to
identify the target organ(s) of effect and the most sensitive health effect(s) for a specific duration for a
given route of exposure. An MRL is an estimate of the daily human exposure (dose) to a hazardous
substance that is likely to be without appreciable risk of adverse noncancer health effects over a specified
route and duration of exposure. MRLs do not consider cancer effects. These substance-specific estimates,
which are intended to serve as screening levels, are used by MDH health assessors to identify
contaminants and potential health effects that may be of concern at hazardous waste sites. It is important
to note that MRLs are not intended to define clean-up or action levels.

MRLs are derived for hazardous substances using the no-observed-adverse-effect level/uncertainty factor
approach. They are below levels that might cause adverse health effects in the people most sensitive to
such chemical-induced effects. MRLs are derived for acute (1-14 days), intermediate (15-364 days), and
chronic (365 days and longer) durations and for the oral and inhalation routes of exposure. MRLs are
generally based on the most sensitive chemical-induced end point considered to be of relevance to
humans. In general, serious health effects (such as irreparable damage to the liver or kidneys, or birth
defects) are not a basis for establishing MRLs. Exposure to a level above the MRL does not mean that
adverse health effects will occur.

MRLs are intended only to serve as a screening tool to help public health professionals decide when more
investigation may be needed. They may also be viewed as a mechanism to identify those sites that do not
pose health issues. Although human data are preferred, MRLs often must be based on animal studies
because relevant human studies are lacking. In the absence of evidence to the contrary, ATSDR assumes
that humans are more sensitive to the effects of hazardous substance than animals and that certain persons
may be particularly sensitive. The resulting MRL may be as much as a hundredfold below levels shown to
be nontoxic in laboratory animals. ATSDR uses a conservative (i.e., protective) approach to address this
uncertainty consistent with the public health principle of prevention. Thus, MRLs are meant to protect
sensitive subpopulations, such as infants, the elderly, or people who are nutritionally or immunologically
compromised.

ATSDR’s chronic arsenic MRL is 3 and 21 micrograms per day for a 10 kg child and 70 kg adult
respectively. The chronic MRL is based on human exposure to contaminated drinking water in Taiwan
resulting in black foot disease and dermal lesions (hyperkeratosis, and hyperpigmentation) (3). The
chronic arsenic MRL incorporates an uncertainty factor of 3 in its derivation.

Based on an accidental soy sauce poisoning event, the acute arsenic MRL is 50 and 350 micrograms per
day for a 10 kg child and 70 kg adult respectively. For derivation of the acute oral MRL, facial edema and
gastrointestinal symptoms (nausea, vomiting, diarrhea), which were characteristic of the initial poisoning
and then subsided, were considered to be the critical effects (4). The acute arsenic MRL utilized a safety
factor of 10 in its derivation.

Using the MRL and standard soil exposure assumptions, ATSDR has developed Environmental Media
Evaluation Guide (EMEG) values for arsenic in soil. EMEGs are media-specific (soil, water, or air)
contaminant concentrations that are used by health assessors to screen out environmental contaminants for
further evaluation. Arsenic soil concentrations less than the EMEG are unlikely to pose a health threat.
However, arsenic soil concentrations above the EMEG do not necessarily represent a health threat.
EMEGs should not be used as predictors of adverse health effects, or for setting clean-up levels. The acute
soil arsenic EMEG is 10 ppm for a child. It is important to note that the acute arsenic soil EMEG is
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protective of a pica child who has a propensity to ingest soil (200 mg/day). The chronic soil arsenic
EMEG is 20 and 200 ppm for a child and adult, respectively. These values are displayed in the following
Section in Table 1.

B. Minnesota Pollution Control Agency Soil Reference Levels (SRVS)

As with ATSDR comparison values for soil, the SRVs are based on standard health risk assessment
methodologies, modeling, and risk management policy. In calculating SRVs, a set of acceptable risk levels
has been established by the MPCA to ensure the same level of protection of human health regardless of
the person affected (receptor) or intended property use or exposure scenario. The acceptable risk levels
targeted by the SRV risk-based evaluation process are as follows:

e Noncarcinogenic effects - a noncancer risk not to exceed a hazard quotient (HQ) of 0.2 per
contaminant for chronic exposure or 1 for subchronic and acute exposure and a cumulative hazard
index (HI) of 1 for multiple contaminants with similar target endpoints. The HQ is determined by
dividing the site contaminant exposure by the contaminant reference dose, which is an estimate of
the daily exposure that is not likely to result in an appreciable risk of deleterious effects. The
reference dose is thus similar to the MRL. The HI is determined by adding the HQs for each
contaminant with similar endpoints.

e Carcinogenic effects - a total or cumulative site excess lifetime cancer risk (ELCR) not to exceed 1
in 100,000 (i.e., 1E-5) for chronic exposure. In other words, the acceptable risk level is a
maximum of one additional case of cancer per 100,000 chronically exposed individuals in the
general population. For subchronic exposure where higher exposures occur during a shorter
exposure period (e.g., 1 year) the acceptable cumulative ELCR is limited to ten percent of the
chronic ELCR (i.e., 1E-6).

Risk is evaluated separately for carcinogenic (cancer-causing) and noncarcinogenic effects.

The MPCA intends the SRVs to be protective without being unduly stringent (i.e., avoiding "cascading
conservatism™). The exposure scenarios utilized represent reasonable maximum exposure (RME) activities
for the planned use of the site. Recommended default exposure parameters have been developed for
residential (also applicable to unrestricted commercial use) exposure scenarios. In calculating SRVs for a
residential exposure scenario a child receptor was utilized for evaluating noncarcinogenic risk whereas an
exposure scenario encompassing childhood and adult years was utilized for evaluating carcinogenic risk.

The residential arsenic SRV value was selected from 3 different exposure calculations.

e A residential chronic exposure scenario (child) was evaluated using a noncancer reference dose
derived from an epidemiological study of humans exposed to arsenic in drinking water study (3,5).
An uncertainty factor of 3 was used to arrive at the reference dose. The exposure evaluation
included standard exposure parameters for ingestion, dermal, and inhalation pathways (body
weight 15kg, ingestion rate 100 mg/day, exposure duration 6yrs, etcetera). Ingestion contributed
95% of the total hazard with dermal contributing 5%. The critical effects identified in the study
were, skin, nervous system, and possible cardiovascular complications. The chronic soil criterion
of 10 mg of arsenic/kg of soil incorporates a hazard quotient of 0.2.

e For (theoretical) carcinogenic effects, a chronic residential (child) exposure scenario was evaluated
using an oral cancer potency factor (1.5E+0 per (mg/kg)/day) and standard exposure parameters.
The oral cancer potency factor was derived from a contaminated well water exposure study
(human). The exposure evaluation included ingestion, dermal, and inhalation pathways. However,
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the inhalation pathway was an insignificant contributor to the total cancer risk. Ingestion
contributed 95% of the total risk with dermal contributing 5%. The total estimated cancer risk at
the criterion (10 mg arsenic/kg soil) for carcinogenic effects of arsenic is equal to 1 case per
100,000 individuals.

e An acute child exposure scenario was evaluated using an acute reference dose derived from an
accidental arsenic contaminated soy sauce poisoning event (6). Ingestion was the only pathway
considered. Dermal effects (facial endema and hyperpigmentation) are the most sensitive human
critical effect identified in the literature. An uncertainty factor of 10 was used to calculate the acute
reference dose derivation. The acute exposure scenario for a child assumes that on any given day a
child will ingest as much as 10 grams (10,000 mgs) or more of soil (7).

The acute child exposure scenario was selected to derive the current Residential SRV (5 mg/kg). It is
lower than the criteria calculated to protect against non-cancer and cancer health effects from chronic
ingestion of arsenic (10 mg/kg). The SRV is a screening number and indicates a level of a contaminant
that warrants further consideration. Note that exposures to higher levels in soil do not mean that health
effects will occur.

The old acute SRV of 110 mg/kg was also based on a child exposure scenario. However, the critical effect
was potential death. The old acute SRV also included several safety factors that sufficiently protected
against lethality resulting from exposure to arsenic contaminated soil containing 110 mg/kg. The old acute
SRV is really better suited to be an action level as presented by ATSDR and MDH (Appendix A), because
it focuses removal activities on properties that pose the greatest risk. EPA has added an extra level of
safety, by selecting 95 mg/kg as its soil arsenic action level. See Table 1 for a listing of MPCA and
ATSDR soil arsenic criteria.

Table 1 Soil Arsenic Criterion

MPCA Arsenic Soil Reference Value (SRV) ppm

Acute Residential Chronic Child

Old New Old New

110 5 10 5

ATSDR Soil Environmental Media Evaluation Guide (EMEG) ppm

Acute Child (pica) Chronic Child Chronic Adult

10 20 200

C. Remedial (Cleanup) Criteria

If the CMC site gets listed on the National Priorities (Superfund) list, a human health risk assessment will
be conducted. The risk assessment will include a conceptual site model that identifies the exposure
pathways. The exposure pathways will be quantified and a site-specific remedial goal will be established.
The final remedial goal is determined using standard risk assessment methodologies while considering
costs, feasibility, protectiveness, and permanence of remedy. The MDH, MDA, and EPA will collaborate
in developing the final remedial goal. Superfund law requires public participation and there will be several
opportunities for the public to comment during the process.



IVV. Health Concerns

MDH, MDA, and EPA met with many residents in several meetings to discuss current site conditions and
any other concerns that often focused on health. Health problems reported in these conversations and
meetings include both cancer and non-cancer health concerns. Some people discussed their own health
problems or history of illnesses, while others described the health problems of neighbors, relatives or
friends. Residents want to know whether these health problems are caused by exposure to the site
contaminants.

A. Non-Cancer Health Concerns

Most arsenic exposure to the general population is from the presence of small amount of arsenic in food
and incidental ingestion of soil. The acute (1-14 days) effects most likely to be of human health concern
from ingestion of arsenic are facial edema, gastrointestinal irritation (nausea, vomiting, diarrhea),
peripheral neuropathy, vascular lesions, and anemia (1, 6).

The classic cutaneous lesions caused by inorganic arsenic are distinctive, characteristic, and appear to be
the most sensitive effect due to sub-chronic exposure (15 days — 7 yrs) to inorganic arsenic. Their
appearance usually follows a temporal progression, beginning with hyperpigmentation which can occur
several weeks after exposure, then progressing to palmar-plantar hyperkeratosis. Although cutaneous
manifestations have been most commonly reported following ingestion of drinking water containing
arsenic, cohorts exposed to medicinals, contaminated grape beverages, and via inhalation have also shown
an increased prevalence of skin lesions. The hyperpigmentation appears in a finely freckled, “raindrop”
pattern that is particularly pronounced on the trunk and extremities (6). Chronic exposure (greater than 7
yrs) to low levels of arsenic is also associated with skin effects, and possibly cardiovascular and
neurological effects (1).

Some of the non-cancer health concerns reported by residents living near this site are:
Skin problems, rashes

Allergies

Respiratory problems

Learning disabilities among children

Neurological disorders (autism)

e Kidney, liver and bladder problems

It is not possible to determine if exposure to site chemicals has caused or contributed to any of these
reported illnesses. These ilInesses have many possible causes, and are known to occur in al communities.
Community members are strongly encouraged to discuss their health concerns with their health care
provider, so that appropriate health information, diagnosis and medical care can be provided. A physician
who knows their patient’s complete medical history isin the best position to determine what may be
causing or contributing to an illness.

Some residents suspect that these illnesses have occurred at elevated rates in their neighborhood and are
therefore site related. However, MDH and ATSDR do not have surveillance data needed to identify
unusual patterns or trends of these chronic, non-cancer effects in Minnesota communities. While the state
maintains extensive surveillance systems for monitoring trends in infectious diseases, chronic diseases
(except cancer) are not routinely tracked.
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B. Cancer Concerns

Several residents have reported a perceived excess of cancers among people who lived in the
neighborhoods near the site. Several different types of cancer, including brain cancer, breast cancer and
leukemia have been reported.

MDH, EPA and the U.S. Public Health Service consider inorganic arsenic to be a known human
carcinogen (Group A). There is clear evidence from studies in humans that exposure to inorganic arsenic
at relatively high levels over long periods may increase the risk of cancer. In workers exposed by
inhalation, the predominant carcinogenic effect is increased risk of lung cancer, although a few reports
have noted increased incidence of tumors at other sites (8). Several studies have shown some excess risks
for developing cancer among occupational groups exposed to arsenic in industrial settings. However, no
specific type of cancer has been identified, and the risk to the general population remains uncertain (1).
The data provided in Tseng et al., 1968 and Tseng, 1977 have shown increased incidence of skin cancer
for individuals who consumed arsenic contaminated water and are the basis for the oral cancer slope factor
listed in EPA’s Integrated Risk Information System (IRIS) database. The studies were criticized for not
determining the amount of water consumed by study subjects and temporal variability of arsenic
concentrations in specific wells was not known (9).

In response to concerns of excess cancer in the neighborhood, MDH has conducted a review of cancer
data for the CMC area zip codes (55404, 55406, and 55407) in the Minnesota Cancer Surveillance
System. The results and discussion of this health outcomes data review are presented in the next section
of this document.

MDH has written an informational booklet, entitled Cancer and the Environment (Appendix B) to answer
some of the most commonly asked questions about cancer. This booklet describes what is known about
the causes of cancer and provides resources for residents to get answers to questions about specific
cancers.

Appendix C contains an information sheet on how to avoid exposure to contaminants in soil.
Recommendations for reducing contact with contaminated soils include keeping hands clean, keeping dust
out of the house, reducing outdoor activities that stir up dust, taking specia care when gardening (i.e. by
wearing gloves), providing a safe play areafor children and taking precautions when preparing home
grown vegetables. It isimportant to keep in mind that arsenic is only one of many possible hazards found
insoil. It iswell established that urban soils often contain lead and other metalsin elevated levels. MDH
recommends that residents prevent their children from ingesting soil even if ayard has tested low for
arsenic, because other potential chemical and biological hazards are often found in soil.

C. Feasibility of a Health Study
Residents want to know whether MDH or other scientists are or will be conducting a health study of
people who were exposed to chemicals from the site.

A scientific health study, or epidemiological investigation, is one of the possible actions that can be
initiated at a hazardous waste site. An epidemiological study collects data about a particular health
outcome in a specific population at risk and measures exposure or other risk factors that may be associated
with the outcome. Such an investigation may be recommended by MDH if the scientific study could
provide a public health benefit to the community (and does not harm the community), is scientifically
feasible (has a reasonable probability of answering the scientific question), and the necessary resources are
available.
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A broad scientific study designed to measure a causal connection between past exposure to site
contaminants and a range of health problems experienced by people living near the CMC siteis not
recommended. There are several reasons why epidemiological methods are generally not statistically
powerful enough to be successful in most cases. For one, many health effects have multiple causes
making it very difficult to identify a single causative agent. For example, short-term effects of arsenic
ingestion are gastrointestinal distress, which mimic the flu, indigestion, or other common maladies. Long-
term effects of chronic arsenic exposure can lead to expression of numerous cancer types decades after
exposure discontinued and in some cases after residents have moved away. Another complication isthe
high background incidence rate for all cancers. Additionally, many cancers can also be attributed to other
risk factors such as smoking. Limited historical measures of exposure and popul ation data profoundly
limit the scientific feasibility of such a study.

V. Health Outcome Data Review

In response to the concern that an excess of cancer has occurred or is occurring in communities near the
CMC site, MDH has examined available data in the Minnesota Cancer Surveillance System (MCSS). The
MCSS systematically collects demographic and diagnostic information on all Minnesota residents with
newly diagnosed (incidents) cancers. Knowing the address at time of diagnosis makes it possible for
health officials to examine cancer rates within defined geographic boundaries, but it is important to note
that cancers in people who moved from the area and were diagnosed somewhere else are not included.
The primary objectives of the Minnesota Cancer Surveillance System are to:

Monitor the occurrence of cancer in Minnesota and describe the risks of developing cancer;
Inform health professionals and educate citizens regarding specific cancer risks;

Answer the public's questions and concerns about cancer;

Promote cancer research; and

Guide decisions about how to target cancer control resources.

From MCSS we know that approximately ¥z of all Minnesotans will be diagnosed with a cancer at some
time in their lives and about ¥ will die from cancer. Cancer is the second most common cause of death
after heart disease.

To address the concerns of residents, all new cancers diagnosed from 1988-2002 in the zipcodes 55404,
55406, and 55407 were counted and are shown in the tables below as observed cases. These observed
cancers are then compared to the number of cancers that would be expected in that population if cancer
rates in the 55404, 55406, and 55407 areas were identical to the 7 county metro area cancer rates.

Population estimates are developed from the United States Census Bureau’s 1990 and 2000 censuses.
Population statistics are necessary for estimating the size of the population at risk and for calculating
disease and death rates. All cancer incidence rates presented below are age-adjusted to the 1970 US
standard population. Expected cancer values in the 55404, 55406, and 55407 zipcode populations were
calculated using Indirect Standardization Methods whereby the age-specific rates in the standard
population (7 county metro area) are applied to the age distribution of the population of interest (in this
case, zip codes 55404, 55406, and 55407). Age-adjustment minimizes the effect of differences in age
distributions when comparing rates among different populations.

The tables below show the observed and expected counts for some of the most common types of cancer

and the total of all cancers. The accuracy of the expected cancer incidence numbers is partly dependent on
an accurate census count for these zip codes.
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Table 1. Observed and Expected Incident Cancers in 55404, 1988-2002

Cancer Type Males Females

Observed | Expected Observed Expected
Esophagus 8 8 6 3
Stomach 181 10 10 9
Colo-Rectal 851 65 106 91
Larynx 21NN 7 4 2
Lung/Bronchus 156NN | 78 105N 70
Breast 3 1 180 202
Prostate 155\ 182 NA NA
Bladder 39 40 24 20
Kidney 24 19 9 13
NH Lymphoma 40 30 30 31
Leukemia 21 21 321N 19
All Cancers 7521 | 613 7231 669

Expected number based on Metro rates for same time period

M =p<0.01, N = p< 0.05 higher than expected
W\ = p< 0.01, v = p< 0.05 lower than expected

From 1988-2002 in the 55404 zip code there were 752 and 723 newly diagnosed cancers for males and
females respectively. Theses values are statistically elevated when compared to expected rates for the 7
county metro area. This excess appears to be largely due to an observed excess of stomach, colo-rectal,
and lung cancers. In females, the MCSS data show an excess of lung cancer. Observed prostate cancer
cases were statistically low.

Table 2. Observed and Expected Incident Cancers in 55406, 1988-2002

Cancer Type Males Females

Observed | Expected Observed Expected
Esophagus 21 14 8 5
Stomach 18 19 13 13
Colo-Rectal 127 117 141 135
Larynx 17 13 6 4
Lung/Bronchus 186 ™M | 145 176 ™MD 130
Breast 1 2 371 377
Prostate 334 343 NA NA
Bladder 80 73 29 31
Kidney 34 33 28 23
NH Lymphoma 49 51 58 50
Leukemia 41 36 36 29
All Cancers 1143 1084 1276 M D 1157

Expected number based on Metro rates for same time period

A =p< 0.01, N = p< 0.05 higher than expected
W\ = p< 0.01, ¥ = p< 0.05 lower than expected

From 1988-2002 in the 55406 zip code there were 1143 and 1276 newly diagnosed cancers for males and
females respectively. The 1276 cases of new cancers in women is statistically elevated when compared to
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expected rate (1157) for the 7 county metro area. Lung cancer in males and females is also statistically
elevated (see table 2).

Table 3. Observed and Expected Incident Cancers in 55407, 1988-2002

Cancer Type Males Females

Observed | Expected Observed Expected
Esophagus 8 10 6 5
Stomach 18 14 10 11
Colo-Rectal 85 87 106 116
Larynx 21D 10 4 3
Lung/Bronchus 158N | 105 105 106
Breast 3 2 180/ 320
Prostate 154\ 246 NA NA
Bladder 39V 54 24 27
Kidney 24 26 o 19
NH Lymphoma 40 41 30V 43
Leukemia 21 30 32 26
All Cancers 752\ 827 723\ 998

Expected number based on Metro rates for same time period
M = p<0.01, N = p< 0.05 higher than expected
W\ = p< 0.01, ¥ = p< 0.05 lower than expected

From 1988-2002 there were statistically significant increase in larynx and lung cancers in the 55407 zip
code area. There were no significant increases in any type of cancer in females for the same area code. It
is important to note that prostate cancer, bladder and all cancers were statistically low for males, and
females were statistically low for breast, kidney, NH lymphoma and all cancers.

MCSS data quality is high and provides an excellent surveillance tool for tracking cancer trends
throughout the state. Recognizing these trends leads investigators to suggest or hypothesize the risk
factors that may be contributing to these trends. For example, an excess in lung and larynx cancers
suggests that there may be an excess in cigarette smoking compared to the state population. The
observation of an excess of any particular cancer does not necessarily point to an environmental cause
because many other genetic and behavioral factors contribute to cancer occurrence in a community.
Conversely, the absence of a statistical excess of a particular cancer does not prove a lack of an
environmental risk to health.

To better understand the relationship between exposure to hazardous substances and adverse health effects
in human populations, scientists must apply more precise methods for measuring both exposure and
disease. Observational epidemiology is a particular type of scientific investigation that relies on
observation of human populations using carefully designed protocols and statistical methods to measure
the wide range of variables that can affect human health. Unfortunately, these types of studies are very
expensive and can take years to reach a conclusion. They also require a large number of people, exposed
and unexposed. If the population under study is too small, exposure status cannot be reliably determined,
or a suitable control group cannot be identified, the study result will be inconclusive.

Basic research efforts are needed to improve our scientific understanding of the environmental causes of

disease. One such effort is the study of clinical biomarkers. Biomarkers are measurements of unique
substances in the body (usually in blood or urine) that indicate exposure or that represent early sub-clinical
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signs of an effect in the body. Even with very low environmental exposures, it is sometimes possible to
measure subtle biological changes that may increase individual susceptibility to disease.

Another useful approach is to focus the investigation on a particular subset of the population that is more
vulnerable to the risk. For example, investigators may choose to study a group of people who share
certain genetic factors or family history of disease. Children are believed to be more susceptible to a
number of environmental contaminants and are increasingly the focus of environmental health research.

While such research studies may advance our understanding of how chemical exposures impact human
health, they are not very satisfying to communities and individuals living in the vicinity of a hazardous
waste site. They do not answer questions about cause and effect in individual cases of disease. Questions
about individual health concerns are best answered by qualified physicians who will examine the complete
medical and family history, perform the necessary diagnostic tests, and provide appropriate medical care.

If a physician observes an unusual disease case, or a group of similar unusual cases, he/she can publish
these observations as a case report or case series. These types of reports often bring new ideas to
investigators and can lead to more research.

VI. Conclusions

e EPA’s residential sampling plan and the soil arsenic action level (> 95 mg/kg) are protective of public
health. The EPA Emergency Response Program continues to aggressively removed soil from
properties where arsenic concentrations exceed the action level. EPA is considering proposing the site
for National Priorities List (Superfund), and listing will require a risk assessment that will aid in
developing a final soil cleanup criteria.

e Any properties containing arsenic above the EPA action level (> 95 mg/kg) could pose a health
hazard. Other properties containing arsenic concentrations below 95 mg/kg do not pose an immediate
health threat.

e Less than 10% of the properties sampled to date have exceeded the removal action level.

e Residents have reported various health effects believed to be site related and express interest in a
health study. A well-designed health study for the site is not practical and will not aid in determining a
cause and effect relationship between exposure to site related arsenic and a health outcome.

e A review of the Minnesota Cancer Surveillance System data for area codes surrounding the site found
excess of cancers, but these are likely the result of other risk factors (such as smoking) and cannot be
linked to arsenic exposure. The same data set also found lower incidence of prostate and bladder
cancers in males, and lower incidence of breast, kidney, and NH lymphoma in females.

VI1I. Recommendations

e |f residents have contaminated soil, they should avoid contact with contaminated soil as advised in
Appendix C (Reducing Your Contact with Contaminated Soils).

e All properties with soil arsenic concentrations above 95 ppm should be remediated.
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VIII. Public Health Action Plan

e EPA established a theoretical % mile zone of influence around the site, and will sample every property
within the area (approximately 3000 additional properties by the end of 2006).

e MDH will collaborate with MDA and EPA in developing a final remedial criteria and health education
materials for community distribution.
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