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Foreword
The State of Idaho, Idaho Division of Public Health (IDOPH), Bureau of Community and
Environmental Health (BCEH) jointly prepared this public health consultation with the
Agency for Toxic Substances and Disease Registry (ATSDR). ATSDR is part of the U.S.
Department of Health and Human Services and is the principal federal public health
agency responsible for health issues related to environmental contaminants. This health
consultation was prepared in accordance with methodologies and guidelines developed
by ATSDR.
The health consultation is an approach used by ATSDR and IDOPH to respond to
requests from concerned residents for health information on hazardous substances in the
environment. The health consultation process evaluates sampling data collected from
sites impacted by environmental contamination, determines whether exposures have
occurred or could occur, reports any potential harmful effects, and recommends actions to
protect public health.
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SUMMARY
INTRODUCTION

The Idaho Department of Health and Welfare’s Bureau of
Community and Environmental Health (BCEH) recognizes that air
pollution is a health concern for many in the Lewiston area.
BCEH is committed to helping communities in the Lewiston area
interpret the levels of air pollution and how the levels may affect
health.
Air quality can become poor in Lewiston and surrounding towns
due to mobile and industrial emissions and due to the steep canyon
topography that contributes to inversions. Because of air quality
concerns, the Nez Perce Tribe’s Environmental Restoration and
Waste Management Division (ERWM), Air Quality Program,
contacted the Bureau of Community and Environmental Health
(BCEH), Idaho Division of Health, to review data from air toxics
monitoring conducted from May 2006 through April 2007 at sites
in and near Lewiston. BCEH looked at whether the levels of
pollution in the air were at levels that could increase acute or
chronic non-cancer health risks. BCEH also investigated if the
levels would affect cancer rates.

CONCLUSION 1

BCEH concludes that breathing the air in the Lewiston area will
not harm health or result in any increase in acute or chronic noncancerous health risks.

BASIS FOR
DECISION

All pollutants measured were compared to acute and chronic air
quality standards that have been set at levels that protect people’s
health. The levels of air pollution in the Lewiston area were below
those standards so people in the Lewiston area will not be harmed
by breathing the air.

CONCLUSION 2

BCEH concludes that breathing the air in the Lewiston and
Clarkston area will not result in an elevated cancer risk.

BASIS FOR
DECISION

Further evaluation of the levels found that some contaminants were
above their cancer screening levels but none was high enough to
increase the cancer risk sufficiently above what would normally
occur in the community. In other words, since cancer is a very
common disease, it would be unlikely that the levels of air
pollution in Lewiston would increase the rates of cancer so that it
would be noticeable above normal background levels.
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NEXT STEPS

To gain a better understanding of the air quality during inversions
when pollution may be the highest, BCEH recommends that the
Nez Perce Tribe ERWM Air Quality Program and IDEQ continue
air monitoring in Lewiston and surrounding areas and use a
seasonal monitoring approach that captures daily 24-hour readings
during inversions.
BCEH will work with the Nez Perce Tribe ERWM Air Quality
Program and IDEQ to address air pollution in Lewiston and
surrounding areas through educational activities, such as open
houses and community meetings.
BCEH will work with the Nez Perce Tribe ERWM Air Quality
Program and IDEQ to identify the sources of air pollution and
work to reduce levels below air quality standards.
BCEH will consult with the Idaho Cancer Data Registry to
investigate cancer incidence rates in the Lewiston area. The
findings will be provided to the Nez Perce Tribe ERWM Air
Quality Program and to IDEQ’s Lewiston air quality staff.

FOR MORE
INFORMATION

If you have concerns about your health, you should contact your
medical provider. You can also call ATSDR at 1-800-CDC-INFO
and ask for information on the Lewiston Air Toxics site.
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Statement of Issues
In early 2008, the Nez Perce Tribe’s Environmental Restoration and Waste Management
Division (ERWM), Air Quality Program, contacted the Bureau of Community and
Environmental Health (BCEH), Idaho Division of Health, to review data from its most
recent air toxics monitoring project in the Lewiston, Idaho area. Monitoring was
conducted for a one-year period starting in May 2006 and ending in April 2007.

Background and Site Description
Lewiston, Idaho is located at the confluence of the Snake and Clearwater Rivers, at an
elevation of 738 feet above sea level. Located approximately 465 river miles from the
Pacific Ocean, Lewiston is the furthest inland seaport on the West Coast. Through the
Columbia River and Snake River waterways and three port districts, the community
serves as an economic hub for the inland Northwest and a portal to the Pacific Rim. The
Lewiston-Clarkston Valley is rather narrow, with a range of hills to the north sloping
abruptly from about 2,000 feet to the valley floor. The valley’s low elevation provides
temperate conditions. The combined population of Lewiston and Clarkston area is
38,630 according to U.S. Census 2006 estimates.
The major employers (and numbers of people employed) in the Lewiston-Clarkston
Valley are Clearwater Paper Corporation, formerly known as Potlatch Corporation,
(1,700), St. Joseph Regional Medical Center (968), Regence Blue Shield of Idaho (739),
ATK (700), Lewiston School District (693), and Lewis-Clark State College (423). The
average household income is $36,606 as of 2007 (Lewis-Clark Valley Information Fact
Books from http://www.lewis-clarkvalley.com).
Air quality can become poor in the Lewiston area and surrounding towns due to the steep
canyon topography that contributes to inversions, and due to the large kraft pulp and
paper mill operated by the Clearwater Paper Corporation in Lewiston. The Clearwater
Paper Corporation facility is the largest single source of air pollution in the valley
according to the Environmental Protection Agency’s Toxic Release Inventory
(http://www.epa.gov/triexplorer/facility.htm). In 2006, the facility released over 700,000
pounds of toxics into the air. This number includes over 25,000 pounds of formaldehyde
and over 106,000 pounds of acetaldehyde. There are approximately 15,312 residents and
6,594 households within a 3-mile radius of the facility.
The emissions from the Clearwater Paper Corporation complex commonly adversely
affect air quality (haze, odor) in the cities of Lewiston, Idaho and Clarkston, Washington.
Depending upon conditions, the outlying towns of Lapwai, Lenore, and Orofino on the
Nez Perce Reservation in Idaho and Asotin in Washington can also be affected. A map
of the region is shown in Figure 1.
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Figure 1: Map showing the region affected, the Clearwater Paper (formerly
Potlatch) Corporation, and the 5 monitoring sites indicated by crossed circles.

Previous studies have evaluated contaminants in the air near Lewiston. The first of these
studies was completed in 1990 and focused on chloroform concentrations around Potlatch
(EPA, 1991). Maximum downwind concentrations ranged from 2 to 8 parts per billion
(ppb). A major modernization at the Potlatch plant that reduced the use of chlorine
dioxide was completed in 1992 and thereafter chloroform concentrations declined
greatly.
A comprehensive year-long study was conducted from July 1994 through
June 1995 (IDEQ, 1995). This study included sampling for chloroform, benzene, toluene,
ethylbenzene, and xylene on a once-in-every-six-days schedule at 13 sites plus a
background site. A review of these data by BCEH found that only chloroform and
benzene were at levels above their respective health-based risk comparison values (CVs).
These CVs reflect an estimated contaminant concentration level for which an exposure at
or below that level is not expected to cause adverse health effects. Contaminant levels
above a CV do not necessarily mean that health effects will occur, but it does signal that
the contaminant should be reviewed more thoroughly.
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A review by the Idaho Cancer Data Registry (ICDR) of cancer incidence in the zip codes
that included Lewiston and Clarkston from 1992-2000 found that the incidence of some
specific cancers, such as colon and lung, were significantly higher than the remainder of
Idaho (ICDR 2003). Soon thereafter, separate public health consultations were prepared
by BCEH for chloroform and benzene. The health consultation (HC) for chloroform
determined that chloroform concentrations released by the Potlatch plant after 1992 were
unlikely to result in an appreciable increased risk of cancer in the exposed population.
The HC for benzene, which was not associated with emissions from Potlatch, found that
both short-term and long-term non-cancer health effects are unlikely. The report also
determined that outdoor benzene concentrations were unlikely to result in an appreciable
increased risk of cancer in the exposed population.
While the past studies of air pollution in the Lewiston area found that only chloroform
and benzene were elevated above levels of health concern, there were many contaminants
that were not monitored due to inadequate funding and analytical capacity. In this latest
round of sampling, a total of 24 primary and secondary volatile organic compounds
(VOCs), two carbonyls, formaldehyde and acetaldehyde, and 11 metals were sampled.
This report focuses on those 37 contaminants.

Methods
See Figure 1 for a map showing Lewiston and nearby areas, the Clearwater Paper
Corporation facility (formerly Potlatch, as labeled on the map), and the monitoring sites.
The monitoring sites were selected to provide a variety of land use types and spatial
scales. The 5 sites were:






Idaho Transportation Department (ITD) – Proximal to the Clearwater Paper
Corporation industrial source.
Hatwai – On the Nez Perce Reservation, upriver (East) from the source on Highway
12/95 near the Clearwater River Casino.
Lewiston State Office Building (LSOB) – Representative of the ‘downtown’ central
Lewiston urban area with commercial and residential mix.
Sunset Park TEOM site – Residential site in southeast Lewiston near the Clearwater
Paper Corporation industrial source (SUNSET).
Lapwai – On the Nez Perce Reservation, designated as the background site.

Duplicate samples were taken at the Hatwai and ITD sites. The detection limit for all
compounds measured was well below the CV for each contaminant. Thus, non-detect
readings were rare; therefore, non-detects were ignored rather than assigned a zero value
or some other surrogate value. By not including surrogate values for non-detects in the
calculation of the mean values, the means are greater and represent a more conservative
estimate of risk.
Air was sampled once every six days from May 1, 2006 through April 30, 2007 at the
five locations. The once-in-every-six-days sampling schedule is a sampling strategy used
by EPA at all the National Air Toxics Trends sites. This sampling schedule allows
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researchers to capture each weekday approximately nine times over the course of a year.
This is important since air toxics emissions can vary greatly by day of the week.
The VOCs and carbonyls that were sampled and analyzed are listed in Table 1.
Table 1. VOCs and Carbonyls Sampled
Benzene
1,3-Butadiene
Carbon Tetrachloride
Chloroform
Dichloromethane
Tetrachloroethylene
Trichloroethylene
1,2-Dichloropropane
Vinyl Chloride
Trichlorofluoromethane
Dichlorodifluoromethane
Chlorobenzene
1,2-Dichlorobenzene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
Chloroethane
Chloromethane
1,1,1-Trichloroethane
Hexane
Toluene
Ethylbenzene
M,P-Xylene
O-Xylene
Styrene
Acetaldehyde
Formaldehyde

Sampling was also conducted for the metallic compounds listed below in Table 2.
Table 2. Metallic Compounds Sampled
Arsenic Compounds
Beryllium Compounds
Cadmium Compounds
Chromium Compounds (Total)
Lead Compounds
Manganese Compounds

Nickel Compounds
Aluminum Compounds
Iron Compounds
Copper Compounds
Zinc Compounds

Results
In order to evaluate public health concerns related to air contamination in the Lewiston
area, BCEH followed a two-step methodology. First, BCEH obtained and standardized
the units for air quality data for the area. Second, BCEH used health-based CVs to screen
out those contaminants that are unlikely to cause adverse health effects. For the
remaining contaminants that exceeded their health-based CVs, BCEH made further
determinations to evaluate whether the level of environmental contamination and
exposure indicated an elevated public health risk. CVs reflect an estimated contaminant
concentration level for which an exposure at or below that level is not expected to cause
adverse health effects.
Comparison values are not thresholds for adverse health effects. That is, CVs do not
represent a level at which a person exposed to a contaminant level above the CV will
likely suffer health consequences. This is because CVs are typically set at levels many
times lower than the levels at which health effects were observed in experimental animal
or human epidemiologic studies. CVs are deemed protective because they include safety
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or uncertainty factors that account for more sensitive populations, such as young children.
Again, if the concentration of a chemical is less than its CV, it is unlikely that exposure
would result in adverse health effects, and further evaluation of exposures to that
chemical is not necessary. If the concentration of a chemical exceeds a CV, adverse
health effects from exposure are not automatically expected, but potential exposures to
that chemical from the site should be further evaluated.
Table 3 shows the highest mean or average level of each of the contaminants monitored.
The mean was chosen as a representative statistic because there were no extreme outliers
(very high or very low readings) during the sampling period. The highest mean was
derived by taking each monitoring station and calculating the mean level for each
contaminant over the sampling year. These yearly mean levels were then compared to
each other and the highest mean for each contaminant was selected to compare with its
CV. This is a conservative approach that likely overestimates chronic exposure. Also,
the most conservative CV available was selected for each contaminant.
Although benzene and 1,3-butadiene were monitored at all sites, a review of the
analytical results by Sonoma Technology, Inc. found that the analytical laboratory
measurements of benzene and 1,3-butadiene concentrations reported did not meet their
expectations for data quality. Sonoma Technology, under contract with the Nez Perce
Tribe’s Environmental Restoration and Waste Management Division (ERWM), Air
Quality Program, determined that the measurements of these two contaminants did not
align with collocated measurements and other contaminants that are typically closely
correlated with benzene. Due to analytical quality questions about these two
contaminants, this health consultation will not include risk determinations for them. A
separate health consultation was completed on benzene in the Lewiston area in 2005. For
more information go to
http://www.atsdr.cdc.gov/HAC/pha/StateofIdaho021605-ID/StateofIdaho021605-ID.pdf.
The non-cancer CV and the cancer CV for each compound except for lead were taken
from the most recent resources available at the time of publication. One resource
combines CVs derived by the Environmental Protection Agency (EPA), the California
Environmental Protection Agency (CalEPA), and the World Health Organization. The
CV values from these agencies are available at:
http://www.epa.gov/region09/superfund/prg/pdf/resair_sl_table_run_APRIL2009.pdf.
The air screening CVs in this resource were last updated in April 2009. The other
resource is the Agency for Toxic Substances and Disease Registry (ATSDR)
Environmental Media Evaluation Guide (EMEG) and Cancer Risk Evaluation Guide
(CREG) values. ATSDR values were considered first for most compounds because the
EMEG or CREG was the most protective CV. A few contaminants were not covered by
the new Region 9 or ATSDR resources. The chronic CV for lead used here is the new
EPA National Ambient Air Quality Standard for lead. For iron, copper and zinc, there
were no CVs available. Tables showing the contaminants at each individual monitoring
site that were above a CV are presented in Appendix A.
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Table 3: All Monitors—Highest Mean Concentrations and Comparison Values
Compound

Highest
Mean1,2

Chronic
CV2

Exceeds
NonCancer
CV?
No
No
No

Cancer CV2

Carbon tetrachloride
0.63
0.075
200.05
5
Chloroform
0.22
100.0
0.045
5
Dichloromethane/Methylene
0.74
1000.0
2.05
Chloride
Tetrachloroethylene
0.33
280.0
No
0.41
Trichloroethylene
0.66
No CV
No CV
1.2
1,2-Dichloropropane
0.01
4.2
No
0.24
Chloroethene/Vinyl Chloride
0.003
100.0
No
0.105
Acetaldehyde
3.86
9.4
No
0.55
Formaldehyde
6.19
10.0
No
0.085
Trichlorofluoromethane
1.79
730.0
No
No CV
Dichloro Difluoromethane
3.66
210.0
No
No CV
Chlorobenzene
1.12
52.0
No
No CV
1,2-Dichlorobenzene
0.27
210.0
No
No CV
1,3-Dichlorobenzene
0.22
No CV
No CV
No CV
No
0.226
1,4-Dichlorobenzene
0.369
60.05
Chloroethane/Ethyl Chloride
0.323
10000.0
No
No CV
Chloromethane
1.28
94.0
No
No CV
1,1,1-Trichloroethane
0.11
5200.0
No
No CV
Hexane
0.90
730.0
No
No CV
No
No CV
Toluene
3.11
300.05
5
Ethylbenzene
0.56
No
0.97
1000.0
m,p-Xylene
1.95
730.0
No
No CV
o-Xylene
0.69
730.0
No
No CV
No
No CV
Styrene
0.17
900.05
Arsenic
0.00053
0.016
No
0.00025
Beryllium
0.000046
0.021
No
0.00045
Cadmium
0.000099
No
0.015
0.00065
Chromium
0.0009
No CV
No CV
0.00023
4
Lead
0.004
No
No CV
0.15
5
Manganese
0.0158
No
No
CV
0.03
5
Nickel
0.0012
No
No CV
0.09
Aluminum
0.00049
5.2
No
No CV
Iron
0.00076
No CV
No CV
No CV
Copper
0.039
No CV
No CV
No CV
Zinc
0.076
No CV
No CV
No CV
1
The highest mean for each contaminant is the highest mean of all the monitoring stations.
2
All values are in μg/m3.
3
This is the cancer CV for a 1:6 ratio of Chromium VI:Chromium III
4
EPA NAAQS Value
5
ATSDR EMEG or CREG Chronic Exposure Value
6
EPA Region 9 Preliminary Remediation Goals
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Exceeds
Cancer
CV?
Yes
Yes
No
No
No
No
No
Yes
Yes
NA
NA
NA
NA
NA
Yes
NA
No
NA
NA
NA
No
NA
NA
NA
Yes
No
No
Yes
NA
NA
NA
NA
NA
NA
NA

Comparisons with Chronic CVs
As Table 3 reflects, there were no contaminants that were above a chronic (non-cancer)
CV. The chronic CVs are generally used for continuous or near continuous inhalation
exposures that occur for a year or more. The chronic CVs typically have safety factors
built in so that the margin of safety is large and people exposed to levels at or below the
chronic CV are not likely to experience any adverse health effects when daily exposure
occurs for many years. This additional evaluation is discussed below.
Comparisons with Cancer CVs
Three VOCs (carbon tetrachloride, chloroform, and 1,4-dichlorobenzene) and the two
carbonyls, acetaldehyde and formaldehyde, were above their cancer CVs. Carbon
tetrachloride, acetaldehyde, and formaldehyde were detected above their cancer CVs at
all 5 sampling sites. The compound 1,4-dichlorobenzene was detected above its cancer
CV at 3 of the 5 sites. The mean level of formaldehyde was found at levels greater than
46 times its cancer CV at all five sites.
No metals with CVs were detected above a CV except for chromium and arsenic
compounds which exceeded their cancer CVs at all sampling locations. However, the
cancer CV for chromium listed in the table is assuming a ratio of 1 to 6 of chromium VI
to chromium III. Chromium VI is a highly toxic form of chromium and is not very
common compared to the less toxic chromium III. Only total chromium was measured in
this study. Generally, the level of chromium VI in the air is a small percentage of the
total chromium. Using the cancer CV for total chromium, the highest average measured
was more than 4 times greater than the CV. Assuming that all chromium found is
chromium VI, the highest average would be 31 times greater than the CV for chromium
VI; this is even more unlikely.
Exposure Pathways
To determine whether people are, were, or could be exposed in the future to the
contaminants sampled and analyzed in this study, the environmental and human
components that lead to exposure were evaluated. Exposure is said to exist if the five
elements of an exposure pathway exist, have existed, or may exist in the future. An
exposure pathway is composed of: 1) a source of contamination; 2) a movement of the
contamination through air, water, and/or soil; 3) human activity where the contamination
exists; 4) human contact with the contaminant through touching, breathing, swallowing
and/or drinking; and 5) a population that can potentially be exposed. If all five elements
are present, an exposure pathway is said to exist.
Based on the exposure pathway analysis and environmental data, it was determined that
an inhalation exposure pathway exists for residents of Lewiston, Lapwai and surrounding
areas. This means it is likely that residents are currently exposed to the contaminants
listed in Table 3 through breathing the ambient air.

11

Discussion
Acute and Chronic Risks
By comparing the highest mean levels of each contaminant to its acute and chronic CV
value it was found that exposure is not likely to result in any acute or chronic adverse
non-cancer health effects. Most of the highest mean values were many times below their
chronic CV value, and even further below their acute CV value. Also, no individual 24
hour sample at any of the locations exceeded any of the acute CV values. The only two
contaminants that were close to their chronic CVs were acetaldehyde and formaldehyde.
The highest mean for acetaldehyde was 3.86 μg/m3 and its chronic CV is 9.4 μg/m3 or 2.4
greater than the highest mean. The highest mean for formaldehyde was 6.19 μg/m3 and
the CV is 10.0 μg/m3 or 1.6 times greater than the highest mean.
Cancer Risks
Cancer exposure scenarios generally assume a lifetime exposure to the suspected
carcinogen. By looking at the levels of contaminants and comparing those levels to riskbased cancer CVs it is possible to determine a theoretical risk for populations exposed to
the current levels of contaminants if exposed over a lifetime (70 years).
The measured average (mean) and median level of a contaminant can be used to calculate
how much extra (excess) risk of cancer a group of people might have from being exposed
to this contaminant in the air for a lifetime. The mean is considered to be the most
representative value for these data, though it should be noted that the mean is influenced
by high individual maximum values. The median could have been chosen at the best
measure, but it was decided to use the mean since high levels appeared to occur for days
at a time, and outliers (individual extreme values) did not occur.
The health endpoint considered for all these compounds is increased risk of cancer at
specific sites (endpoints) in the body. The most sensitive site is used as the endpoint.
For cancer endpoints, the cancer CV is set at the concentration at which it is believed one
in a million excess cancers could potentially be attributed to the exposure.
The CVs for cancer risk do not establish a level at which people exposed above the CV
are expected to get cancer. Cancer CVs allow health assessors to determine an estimate
of the number of unexpected (extra/excess) cancers that might be caused if a group of
people were exposed to contaminant levels above the CV every day, 24 hours a day, for
an entire lifetime.
The extra cancer calculations are shown in Appendix B. As shown in Table 3, the
highest yearly mean (average) value at a single monitoring site is used in these
calculations. The highest yearly mean was derived by taking each monitoring station’s
data and calculating the mean level for each contaminant. These yearly mean levels were
then compared to each other and the highest mean for each contaminant was selected to
compare with its CV. It must be noted that using the highest mean value to calculate the
extra cancer risk is a conservative approach and will likely overestimate the extra cancer
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risk since not everyone will be exposed to the highest value for 24 hours a day for a
lifetime.

To determine extra cancer risk the following formula was used:
Extra Cancer Risk = C x IUR
C = highest mean concentration of the contaminant
IUR = Inhalation Unit Risk (EPA)
When reviewing the extra cancer risk, it is important to know that the methods used to
derive the Inhalation Unit Risk values result in upper bound estimates of extra cancers,
that is, the true risk is not likely to exceed this value and may be much lower.














The cancer risk level for this continual exposure to carbon tetrachloride is 9.45 extra
cancers per one million people exposed. The cancer endpoint considered is liver
cancer.
The cancer risk level for this continual exposure to chloroform is 7.59 extra cancers
per one million people exposed. The cancer endpoint considered is both liver and
kidney cancers.
The cancer risk level for this continual exposure to acetaldehyde is 8.49 extra cancers
per one million people exposed. The cancer endpoint considered is upper respiratory
tract cancer.
The cancer risk level for this continual exposure to formaldehyde is 80.5 extra
cancers per one million people exposed or 8 extra cancers in 100,000 people. The
cancer endpoint considered is upper respiratory tract cancer.
The cancer risk level for this continual exposure to 1,4-dichlorobenzene is 4.06 extra
cancers per one million people exposed. The cancer endpoint considered is liver
cancer.
The cancer risk level for this continual exposure to arsenic is 2.3 extra cancers per
one million people exposed. The cancer endpoint considered is skin, lung and
bladder cancer.
The cancer risk level for this continual exposure to total chromium is 10.8 extra
cancers per one million people exposed. The cancer endpoint considered is lung
cancer. The cancer risk level assuming all chromium was chromium VI is 75.6 extra
cancers per one million people exposed: however, it is extremely unlikely that all
chromium present in air was chromium VI. Therefore, this theoretical risk
calculation is likely to be an overestimate of the extra cancer risk.

The Inhalation Unit Risk is the upper-bound excess lifetime cancer risk estimated to
result from continuous exposure to an agent at a concentration of 1 μg/m3 in air. This
means that, for example, it is possible that for every million people there could be 80.5
extra (unexpected) cases of cancer in people exposed to the highest average of
formaldehyde under these circumstances. These extra cases might be attributable to
formaldehyde exposure. Formaldehyde was clearly the highest extra risk of all
contaminants measured. It is important to note that cancer risk estimates do not provide
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definitive answers about whether or not a person will get cancer; rather, they are
measures of chance (probability).
At first glance, it may seem intuitive to add up the cancer risks for all the contaminants to
arrive at a single risk number. However, this is only valid for cancers that occur at the
same site in the body. The cancer endpoints listed above for each contaminant are for a
specific site in the body. Thus we may add together the following:



Carbon tetrachloride + chloroform + 1,4-dichlorobenzene = 18.6 extra liver cancers
in 1 million or 1.9 extra cancers per 100,000
Acetaldehyde + formaldehyde = 89.0 extra upper respiratory tract cancers in 1
million or 9 extra cancers per 100,000

Thus, the site at greatest risk for developing cancers from lifetime exposure to ambient
air in the region is the upper respiratory tract; however, this risk is still considered to be
low. Risk was also very slightly elevated for lung and kidney cancers due to total
chromium and chloroform individually, as noted above.
Cancer is a common illness, with many different forms that result from a variety of
causes; not all are fatal. According to the American Cancer Society, nearly half of all
men and one-third of all women in the U.S. population will develop cancer at some point
in their lives. Since cancer is very common and the highest risk estimate for the
estimated exposure is 9 excess cancers per 100,000 people exposed, it is likely
impossible to distinguish these potential excess cases from background levels of cancer in
the area.
Uncertainties
As with most ambient air monitoring, the data reviewed in this health consultation were
collected at single fixed-position monitoring stations and thus, only reflect air quality at a
specific location. It is possible that other parts of the valley that have not been sampled
could have higher or lower concentrations of air contaminants than those reported here.
Also, since the air was only monitored one day in every six, there is always the
possibility that some of the maximum air contaminant levels were not captured and that
could possibly change the mean values used in the risk analysis.
While it is possible to introduce bias by ignoring the non-detects, the detection limit for
all compounds measured was well below the CV for each contaminant. Thus, non-detect
readings were rare and there is no reason to believe that non-detects would influence the
derived mean concentration of any compound.
Another uncertainty is that the sampler with the most compounds detected at high
concentrations was LSOB, which is mounted on a multi-story building rooftop. In
contrast, most of the other samplers in the study were at breathing height on the ground
level. The only other rooftop monitor was the ITD site, where the sampler was on the
roof of a single-story building. People are more likely to be exposed near the ground than
at rooftop height, particularly in a town like Lewiston that does not have high-rise
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residential housing or high-rise office buildings. It is possible that the concentrations at
street level at the LSOB site and at the ITD site could be higher or lower than what was
detected on the roof.
The total chromium CV assumes a 1 to 6 ratio of Chromium VI to Chromium III, which
is a high proportion of the more toxic Chromium VI. It is rare for this ratio to exist in the
environment, thus actual risk from chromium exposure is likely much lower than
predicted here. The comparison to the chromium VI CV is shown for reference only.
Chromium VI is not found by itself in ambient air.
Formaldehyde and Acetaldehyde Background Levels. When comparing the mean levels
of formaldehyde and acetaldehyde with those measured in similar size towns in the
Pacific Northwest, Lewiston had higher levels of both. The formaldehyde level in
Lewiston was approximately double that of La Grande, Oregon and triple that of
Longview, Washington. The acetaldehyde level in Lewiston was approximately double
that of Longview (EPA Air Toxics Database; Southwest Clean Air Agency, 2007).
According to the most recent manuscript on the subject of ambient background levels in
North America (McCarthy et al., 2006), the formaldehyde and acetaldehyde levels in the
Lewiston area are comparable to levels that are found in urban areas, but much higher
than what is found in rural areas across North America. In a 10-city pilot study of urban
areas, the median formaldehyde concentration was 2.55 μg/m3, compared to a median of
2.96 μg/m3 at the LSOB monitor. The median acetaldehyde concentration was 1.62
μg/m3 in the same study, compared to a median of 2.04 μg/m3 at the LSOB monitor. The
McCarthy et al. study does not list mean levels for urban areas due to outliers in the data.
It does list mean levels for remote areas. In remote areas, the mean formaldehyde
concentration was 0.2 μg/m3, and the mean acetaldehyde concentration was 0.16 μg/m3.
Clearly, all monitors in the current Lewiston area study regularly exceed these remote
background levels, but are similar to levels found in cities across the U.S. Levels of
formaldehyde and acetaldehyde were lower at the Lapwai site on the Nez Perce
Reservation than in Lewiston, but not by a significant amount. Table 4 includes the
contaminants found to be above their respective cancer CV and urban background levels.
Table 4. Urban Background Levels of Contaminants Above Their Cancer CVs
Lewiston Sampling
Difference
Contaminant
Urban Median1
Background Level
Median1,2 Values
(%)
3
3
(μg/m )
(μg/m )
Carbon tetrachloride
0.62
0.65
105%
Chloroform
0.14
0.29
207%
Acetaldehyde
1.62
2.04
126%
Formaldehyde
2.55
2.96
116%
1,4-Dichlorobenzene
NF3
0.19
Chromium
NF3
0.0007
1

Only median values were available in the literature on urban background values
Lewiston median indicates highest detected median at either LSOB, ITD or SUNSET
3
NF=not found; a review of the scientific literature did not turn up an urban background level
2
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ATSDR Child Health Concerns
ATSDR and BCEH recognize that children may be more sensitive to contaminant
exposures than adults. This sensitivity is a result of several factors: 1) children may have
greater exposures to environmental toxicants than adults because, pound for pound of
body weight, children drink more water, eat more food, and breathe more air than adults;
2) children play outdoors close to the ground, increasing their exposure to toxicants in
dust, soil, water, and air; 3) children have a tendency to put their hands in their mouths
while playing, thereby exposing them to potentially contaminated soil particles at higher
rates than adults (also, some children ingest non-food items, such as soil, a behavior
known as “pica”); 4) children are shorter than adults, meaning that they can breathe dust,
soil, and any vapors close to the ground; and 5) children grow and develop rapidly; they
can sustain permanent damage if toxic exposures occur during critical growth stages.
As discussed earlier, exposure to the measured contaminants in ambient air is unlikely to
result in any adverse non-carcinogenic public health effects to children or adults. The
main concern is an increased risk of cancer in the exposed population. Since cancer risk
is based on lifetime exposure, the risk is considered the same for both adults and children.

Conclusions
Since the levels of contaminants in the air were all below the chronic exposure CVs,
BCEH concludes that breathing the air in the Lewiston and Clarkston area is not expected
to harm health or result in any increase in chronic diseases. Further, although some of the
individual contaminants in air were above their cancer CV, none was high enough to
increase the cancer risk sufficiently above the background cancer risk level for the
community to determine that the effect was significant. In other words, there is not a
difference over and above what is expected in an urban population based on statistics for
cancer nationwide. Therefore, BCEH concludes that breathing the air in the Lewiston
and Clarkston area will not result in an elevated cancer risk to those who live in the
Lewiston area and breathe the air for a lifetime.
Since the urban areas of Lewiston have the highest levels of contaminants, it is important
that efforts be made to address ways to reduce these levels. Also, though levels of
formaldehyde and acetaldehyde within Lewiston city limits were comparable to that
found in a recent survey of 10 urban areas across North America, the Lewiston-Clarkston
area is much smaller and less populated than the urban areas sampled in the survey and
theoretically, should have lower levels. Decreasing the levels of formaldehyde and
acetaldehyde would benefit the community and reduce risks throughout the airshed.

Recommendations
BCEH recommends that the Nez Perce Tribe ERWM Air Quality Program and IDEQ
continue air monitoring in Lewiston and surrounding areas. A seasonal monitoring
approach that captures daily 24-hour readings during inversions should be attempted
since contaminant concentrations may be the highest during these periods.
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BCEH recommends that BCEH work with the Nez Perce Tribe ERWM Air Quality
Program and IDEQ to address air pollution in Lewiston and surrounding areas through
educational activities, such as open houses and community meetings.
BCEH recommends that BCEH work with the Nez Perce Tribe ERWM Air Quality
Program and IDEQ to identify the sources of contaminants and work to reduce levels
below air quality standards.
BCEH recommends that the Idaho Cancer Data Registry review the current cancer
incidence data for the Lewiston area and report its findings to BCEH.

Public Health Action Plan
BCEH will continue to work with the Nez Perce Tribe ERWM Air Quality Program and
IDEQ to assess health effects from exposure to ambient air in Lewiston and surrounding
areas on an as-needed basis.
As requested, BCEH will attend community meetings sponsored by the Nez Perce Tribe
ERWM Air Quality Program and IDEQ to present information on the findings of this
report.
BCEH will work with the Nez Perce Tribe ERWM Air Quality Program and IDEQ to
identify ways to reduce air pollution in the Lewiston area.
BCEH will consult with the Idaho Cancer Data Registry to investigate cancer incidence
rates in the Lewiston area. The findings will be provided to the Nez Perce Tribe ERWM
Air Quality Program and to IDEQ’s Lewiston air quality staff.
Actions completed
BCEH has contacted the Idaho Cancer Data Registry and received a report on the cancer
incidence data for the Lewiston area and comparison areas of Coeur d’Alene and the state
of Idaho. This report has been provided to the Nez Perce Tribe ERWM Air Quality
Program.
Actions underway
BCEH is coordinating with the Nez Perce Tribe ERWM Air Quality Program to present
the findings of the reports to the public in the Lewiston area.
Actions planned
BCEH will continue to provide the Nez Perce Tribe ERWM Air Quality Program with
technical assistance as requested.
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Appendix A
Monitoring Sites and the Maximum and Mean Levels of Contaminants that
Exceeded Cancer CV
Table A1: LAPWAI
Compound
Maximum

Mean

Cancer CV

Exceeds
Cancer CV?
Yes

Carbon
0.878
0.615
0.07
tetrachloride
Acetaldehyde
14.380
2.850
0.5
Yes
Formaldehyde
17.046
3.739*
0.08
Yes
1,46.547
0.317
0.22
Yes
Dichlorobenzene
Arsenic
0.002
0.00035
0.0002
Yes
Chromium
0.011
0.0007
0.0002**
Yes
compounds
All values are in μg/m3
Note that CV values are for chronic exposure scenarios and cannot be directly compared
to maximums.
*Denotes mean/median value is more than 10x the CV
**Note that this is the cancer CV for a 1:6 ratio of Chromium VI:Chromium III

Table A2: HATWAI1
Compound
Maximum

Mean

Cancer CV

Exceeds
Cancer CV?
Yes

Carbon
0.840
0.572
0.07
tetrachloride
Chloroform
0.713
0.130
0.04
Yes
Acetaldehyde
16.457
2.879
0.5
Yes
Formaldehyde
15.924
4.011*
0.08
Yes
Arsenic
0.001
0.00027
0.0002
Yes
Chromium
0.004
0.0005
0.0002**
Yes
compounds
All values are in μg/m3
Note that CV values are for chronic exposure and cannot be directly compared to
maximums.
*Denotes mean/median value is more than 10x the CV
**Note that this is the cancer CV for a 1:6 ratio of Chromium VI:Chromium III
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Table A3: ITD1
Compound

Maximum

Mean

Cancer CV

Exceeds
Cancer CV?
Yes

Carbon
0.878
0.602
0.07
tetrachloride
Chloroform
0.979
0.325
0.04
Yes
Acetaldehyde
17.928
3.707
0.5
Yes
Formaldehyde
21.000
5.341*
0.08
Yes
Arsenic
0.005
0.0005
0.0002
Yes
Chromium
0.005
0.0009
0.0002**
Yes
compounds
All values are in μg/m3
Note that CV values are for chronic exposure and cannot be directly compared to
maximums.
*Denotes mean/median value is more than 10x the CV
**Note that this is the cancer CV for a 1:6 ratio of Chromium VI:Chromium III

Table A4: ITD2
Compound

Maximum

Mean

Cancer CV

Exceeds
Cancer CV?
Yes

Carbon
0.895
0.601
0.07
tetrachloride
Chloroform
0.853
0.314
0.04
Yes
Acetaldehyde
20.052
3.619
0.5
Yes
Formaldehyde
25.601
5.150*
0.08
Yes
1,40.861
0.222
0.22
Yes
Dichlorobenzene
All values are in μg/m3
Note that CV values are for chronic exposure and cannot be directly compared to
maximums.
*Denotes mean/median value is more than 10x the CV
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Table A5: SUNSET
Compound
Maximum

Mean

Cancer CV

Exceeds
Cancer CV?
Yes

Carbon
0.840
0.587
0.07
tetrachloride
Chloroform
0.798
0.205
0.04
Yes
Acetaldehyde
13.589
3.580
0.5
Yes
Formaldehyde
20.418
6.195*
0.08
Yes
Arsenic
0.002
0.0003
0.0002
Yes
Chromium
0.002
0.0004
0.0002**
Yes
compounds
All values are in μg/m3
Note that CV values are for chronic exposure and cannot be directly compared to
maximums.
*Denotes mean/median value is more than 10x the CV
**Note that this is the cancer CV for a 1:6 ratio of Chromium VI:Chromium III

Table A6: LSOB
Compound

Maximum

Mean

Cancer CV

Exceeds
Cancer CV?
Yes

Carbon
0.907
0.632
0.07
tetrachloride
Chloroform
0.511
0.221
0.04
Yes
Acetaldehyde
18.233
3.860
0.5
Yes
Formaldehyde
21.838
5.798*
0.08
Yes
1,44.178
0.369
0.22
Yes
Dichlorobenzene
Arsenic
0.0026
0.0005
0.0002
Yes
Chromium
0.003
0.0006
0.0002**
Yes
compounds
All values are in μg/m3
Note that CV values are for chronic exposure and cannot be directly compared to
maximums.
*Denotes mean/median value is more than 10x the CV
**Note that this is the cancer CV for a 1:6 ratio of Chromium VI:Chromium III
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Appendix B
Carbon Tetrachloride Risk Calculation
Carbon Tetrachloride: using highest measured 1 year average concentration at a single
site (LSOB)
Lifetime
Inhalation Unit Risk = 1.5 x 10-5 (μg/m3) -1
Risk = Concentration (μg/m3) x Unit Risk (μg/m3) -1 = 0.632 x (1.5 x 10-5)
= 9.48 x 10-6

9.48 in 1 million excess cancer risk
Cancer Risk Comparison Levels = 1 x 10-6

Chloroform Risk Calculation
Chloroform: using highest measured 1 year average concentration at a single site (LSOB)
Lifetime
Inhalation Unit Risk = 2.3 x 10-5 (μg/m3 -1
Risk = Concentration (μg/m3) x Unit Risk (μg/m3) -1 = 0.221 x (2.3 x 10-5)
= 5.08 x 10-6

5.08 in 1 million excess cancer risk
Cancer Risk Comparison Levels = 1 x 10-6
Acetaldehyde Risk Calculation
Acetaldehyde: using highest measured 1 year average concentration at a single site
(LSOB)
Lifetime
Inhalation Unit Risk = 2.2 x 10-6 (μg/m3) -1
Risk = Concentration (μg/m3) x Unit Risk (μg/m3) -1 = 3.86 x (2.2 x 10-6)
= 8.49 x 10-6
8.49 in 1 million excess cancer risk
Cancer Risk Comparison Levels = 1 x 10-6
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Formaldehyde Risk Calculation
Formaldehyde: using highest measured 1 year average concentration at a single site
(SUNSET)
Lifetime
Inhalation Unit Risk = 1.3 x 10-5 (μg/m3) -1
Risk = Concentration (μg/m3) x Unit Risk (μg/m3) -1 = 6.195 x (1.3 x 10-5)
= 80.5 x 10-6
80.5 in 1 million excess cancer risk
Cancer Risk Comparison Levels = 1 x 10-6

1, 4-Dichlorobenzene Risk Calculation
1, 4-Dichlorobenzene: using highest measured 1 year average concentration at a single
site (LSOB)
Lifetime
Inhalation Unit Risk = 1.1 x 10-5 (μg/m3) -1
Risk = Concentration (μg/m3) x Unit Risk (μg/m3) -1 = 0.369 x (1.1 x 10-5)
= 4.06 x 10-6
4.06 in 1 million excess cancer risk
Cancer Risk Comparison Levels = 1 x 10-6
Arsenic Risk Calculation
Arsenic: using highest measured 1 year average concentration at a single site (ITD-1)
Lifetime
Inhalation Unit Risk = 4.3 x 10-3 (μg/m3) -1
Risk = Concentration (μg/m3) x Unit Risk (μg/m3) -1 = 0.00053 x (4.3 x 10-3)
= 2.3 x 10-6
2.3 in 1 million excess cancer risk
Cancer Risk Comparison Levels = 1 x 10-6
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Chromium Risk Calculation
A. Chromium (total): using highest measured 1 year average total Cr concentration at a
single site (ITD1)
Lifetime
Inhalation Unit Risk = 1.2 x 10-2 (μg/m3) -1
Risk = Concentration (μg/m3) x Unit Risk (μg/m3) -1 = 0.0009 x (1.2 x 10-2)
= 10.8 x 10-6
10.8 in 1 million excess cancer risk
B. Chromium (Cr +6): using highest measured 1 year average total Cr concentration at a
single site (ITD1)
Lifetime
Inhalation Unit Risk = 8.4 x 10-2 (μg/m3) -1
Risk = Concentration (μg/m3) x Unit Risk (μg/m3) -1 = 0.0009 x (8.4 x 10-2)
= 75.6 x 10-6
75.6 in 1 million excess cancer risk
Cancer Risk Comparison Levels = 1 x 10-6
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Glossary
Acute - Occurring over a short time.
Agency for Toxic Substances and Disease Registry (ATSDR) - The principal federal
public health agency involved with hazardous waste issues, responsible for preventing or
reducing the harmful effects of exposure to hazardous substances on human health and
quality of life. ATSDR is part of the U.S. Department of Health and Human Services.
Airshed - A part of the atmosphere that behaves in a coherent way with respect to the
dispersion of contaminants.
Cancer Slope Factor - A number assigned to a cancer causing chemical that is used to
estimate its ability to cause cancer in humans.
Carcinogen - A substance that causes cancer.
Chronic - Occurring over a long time (more than 1 year).
Comparison value (CV) - Calculated concentration of a substance in air, water, food, or
soil that is unlikely to cause harmful (adverse) health effects in exposed people. The CV
is used as a screening level during the public health assessment process. Substances
found in amounts greater than their CVs might be selected for further evaluation in the
public health assessment process.
Contaminant - A substance that is either present in an environment where it does not
belong or is present at levels that might cause harmful (adverse) health effects.
Cancer Risk Evaluation Guide (CREG) - A concentration in air, water, or soil (or other
environmental media), that is derived from EPA's cancer slope factor and carcinogenic
risk of 10E-6 for oral exposure. It is the concentration that would be expected to cause no
more than one excess cancer in a million persons exposed over a lifetime.
Dose - The amount of a substance to which a person is exposed over some time period.
Dose is a measurement of exposure. Dose is often expressed as milligram (amount) per
kilogram (a measure of body weight) per day (a measure of time) when people eat or
drink contaminated water, food, or soil. In general, the greater the dose, the greater the
likelihood of an effect. An “exposure dose” is how much of a substance is encountered in
the environment. An “absorbed dose” is the amount of a substance that actually got into
the body through the eyes, skin, stomach, intestines, or lungs.
Environmental Media Evaluation Guide (EMEG) - A concentration in air, soil, or
water (or other environmental media), that is derived from ATSDR's MRL, and below
which adverse non-cancer health effects are not expected to occur. Separate EMEGs can
be derived to account for acute, intermediate, or chronic exposure durations.
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Exposure - Contact with a substance by swallowing, breathing, or touching the skin or
eyes. Exposure may be short-term [acute], of intermediate duration [intermediate], or
long-term [chronic].
Hazardous substance - Any material that poses a threat to public health and/or the
environment. Typical hazardous substances are materials that are toxic, corrosive,
ignitable, explosive, or chemically reactive.
IDEQ - The Idaho Department of Environmental Quality.
Indeterminate public health hazard - The category used in ATSDR’s health
consultation documents when a professional judgment about the level of health hazard
cannot be made because information critical to such a decision is lacking.
Inhalation rate - The amount of an environmental medium which could be inhaled
typically on a daily basis. Units for inhalation rate are typically in cubic meters per day.
Inhalation unit risk - The upper-bound excess lifetime cancer risk estimated to result
from continuous exposure to an agent at a concentration of 1 ug/m 3 in air.
Intermediate - Occurring over a time more than 14 days and less than one year.
Lowest Observed Adverse Effect Level (LOAEL) - The lowest tested dose of a
substance that has been reported to cause harmful (adverse) health effects in
people or animals.
Media - Soil, water, air, plants, animals, or any other part of the environment that can
contain contaminants.
Minimal Risk Level (MRL) - An MRL is an estimate of the daily human exposure to a
hazardous substance that is likely to be without appreciable risk of adverse non-cancer
health effects.
No apparent public health hazard - A category used in ATSDR’s health consultation
reports for sites where human exposure to contaminated media might be occurring, might
have occurred in the past, or might occur in the future, but where the exposure is not
expected to cause any harmful health effects.
No Observed Adverse Effect Level (NOAEL) - The highest tested dose of a substance
that has been reported to have no harmful (adverse) health effects on people or animals.
No public health hazard - A category used in ATSDR’s public health assessment
documents for sites where people have never and will never come into contact with
harmful amounts of site-related substances.

29

Oral Reference Dose (RfD) - An amount of chemical ingested into the body (i.e.,
dose) below which health effects are not expected. RfDs are published by EPA.
Organic - Compounds composed of carbon, including materials such as solvents,
oils, and pesticides which are not easily dissolved in water.
Plume - A volume of a substance that moves from its source to places farther away from
the source. Plumes can be described by the volume of air or water they occupy and the
direction they move. For example, a plume can be a column of smoke from a chimney or
a substance moving with groundwater.
Public Health Hazard - A category used in ATSDR’s health consultation reports for
sites that pose a risk to health because of long-term exposures (greater than 1 year) to
sufficiently high levels of hazardous substances that could result in harmful health
effects.
Remedial investigation - The process of determining the type and extent of hazardous
substance contamination at a site.
Route of exposure - The way people come into contact with a hazardous substance.
Three routes of exposure are breathing [inhalation], eating or drinking [ingestion], or
contact with the skin [dermal contact].
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