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FOREWORD

The Agency for Toxic Substances and Disease Registry, ATSDR, was established by Congress in
1980 under the Comprehensive Environmental Response, Compensation, and Liability Act, also
known as the Superfund law.  This law set up a fund to identify and clean up our country's
hazardous waste sites.  The Environmental Protection Agency, EPA, and the individual states
regulate the investigation and clean up of the sites.

Since 1986, ATSDR has been required by law to conduct a public health assessment at each of
the sites on the EPA National Priorities List.  The aim of these evaluations is to find out if people
are being exposed to hazardous substances and, if so, whether that exposure is harmful and
should be stopped or reduced.  (The legal definition of a health assessment is included on the
inside front cover.)  If appropriate, ATSDR also conducts public health assessments when
petitioned by concerned individuals.  Public health assessments are carried out by environmental
and health scientists from ATSDR and from the states with which ATSDR has cooperative
agreements.  The public health assessment program allows the scientists flexibility in the format
or structure of their response to the public health issues at hazardous waste sites.  For example, a
public health assessment could be one document or it could be a compilation of several health
consultations - the structure may vary from site to site.  Nevertheless, the public health
assessment process is not considered complete until the public health issues at the site are
addressed.

Exposure:  As the first step in the evaluation, ATSDR scientists review environmental data to
see how much contamination is at a site, where it is, and how people might come into contact
with it.  Generally, ATSDR does not collect its own environmental sampling data but reviews
information provided by EPA, other government agencies, businesses, and the public.  When
there is not enough environmental information available, the report will indicate what further
sampling data is needed.

Health Effects:  If the review of the environmental data shows that people have or could come
into contact with hazardous substances, ATSDR scientists evaluate whether or not these contacts
may result in harmful effects.  ATSDR recognizes that children, because of their play activities
and their growing bodies, may be more vulnerable to these effects.  As a policy, unless data are
available to suggest otherwise, ATSDR considers children to be more sensitive and vulnerable to
hazardous substances.  Thus, the health impact to the children is considered first when evaluating
the health threat to a community.  The health impacts to other high risk groups within the
community (such as the elderly, chronically ill, and people engaging in high risk practices) also
receive special attention during the evaluation.

ATSDR uses existing scientific information, which can include the results of medical,
toxicologic and epidemiologic studies and the data collected in disease registries, to determine
the health effects that may result from exposures.  The science of environmental health is still
developing, and sometimes scientific information on the health effects of certain substances is
not available.  When this is so, the report will suggest what further public health actions are
needed.



Conclusions:  The report presents conclusions about the public health threat, if any, posed by a
site.  When health threats have been determined for high risk groups (such as children, elderly,
chronically ill, and people engaging in high risk practices), they will be summarized in the
conclusion section of the report.  Ways to stop or reduce exposure will then be recommended in
the public health action plan.

ATSDR is primarily an advisory agency, so usually these reports identify what actions are
appropriate to be undertaken by EPA, other responsible parties, or the research or education
divisions of ATSDR.  However, if there is an urgent health threat, ATSDR can issue a public
health advisory warning people of the danger.  ATSDR can also authorize health education or
pilot studies of health effects, full-scale epidemiology studies, disease registries, surveillance
studies or research on specific hazardous substances. 

Interactive Process:  The health assessment is an interactive process.  ATSDR solicits and
evaluates information from numerous city, state and federal agencies, the companies responsible
for cleaning up the site, and the community.  It then shares its conclusions with them.  Agencies
are asked to respond to an early version of the report to make sure that the data they have
provided is accurate and current.  When informed of ATSDR's conclusions and
recommendations, sometimes the agencies will begin to act on them before the final release of
the report.

Community:  ATSDR also needs to learn what people in the area know about the site and what
concerns they may have about its impact on their health.  Consequently, throughout the
evaluation process, ATSDR actively gathers information and comments from the people who live
or work near a site, including residents of the area, civic leaders, health professionals and
community groups.  To ensure that the report responds to the community's health concerns, an
early version is also distributed to the public for their comments.  All the comments received
from the public are responded to in the final version of the report.

Comments:  If, after reading this report, you have questions or comments, we encourage you to
send them to us.

Letters should be addressed as follows:

Attention:  Division of Health Assessment and Consultation, Agency for Toxic Substances and
Disease Registry, 1600 Clifton Road (E-60), Atlanta, GA  30333.
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SUMMARY

In accordance with a cooperative agreement with the Agency for Toxic Substances and Disease
Registry (ATSDR), the Arkansas Department of Health (ADH) prepared this Petitioned Public
Health Assessment (PHA) at the request of Glenview and Poe Addition neighborhood
associations to address concerns about past, current, and future health hazards and odors
associated with Koppers Industries Incorporated (KII) operations. (Note: Appendix A provides a
glossary of terms used in this report.) 

In preparing this PHA, ADH reviewed available data from the Arkansas Department of
Environmental Quality (ADEQ) and the United States Environmental Protection Agency
(USEPA). ADH identified several exposure situations for evaluation. These include possible
contact with site contaminants in the air, soil, garden vegetables, and groundwater. ADH
evaluated potential health effects that could be associated with the identified exposure situations.
On the basis of available information, under the present site conditions, the KII site is
considered to present no apparent public health hazard for exposures to site-related chemicals. 

Air monitoring confirmed the presence of site-related chemicals (naphthalene) at levels people
could detect, i.e., they could smell a chemical odor.  A point has not been established when an
individual’s response to an unpleasant odor can be considered an adverse health effect. If
concentrations of a chemical are below the level expected to produce a health effect, individual
sensitivity to the chemical must be considered, as should the presence of an unpleasant odor
which may interfere with quality of life. Studies suggest that odors may trigger respiratory effects
among sensitive populations, such as people with asthma, children, elderly people, and immune-
suppressed people.  Odor triggers may be further confounded by other respiratory environmental
triggers, such as dust mites, animal dander, tobacco smoke, and other types of outdoor air
pollution.

The limited air data available for the site detected small concentrations of polycyclic aromatic
hydrocarbons (PAHs) in the air, but those concentrations were below levels that cause adverse
health effects. Exposures to contaminated soils have occurred and continue to occur, but the
concentrations of the contaminants in the soils are below levels found to cause adverse health
effects. Edible portions of garden plants grown in soils containing PAH concentrations that were
detected in the community soil samples were not expected to cause adverse health effects. No
evidence exists to indicate that contaminated groundwater in the vicinity of the site was used as a
source of drinking, bathing, or irrigation water. Currently, the residents in the area use a public
water system that obtains its water from a distant source not influenced by the water table in the
vicinity of the site. Thus, the residents’ potable water source is not adversely impacted by
contaminated groundwater. Therefore, even though the site contaminants have adversely
impacted the environmental water quality, no apparent exposure points in the contaminated
groundwater put people at risk for exposure.
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BACKGROUND

Site Description and History 
KII is an active wood-treatment facility located at 2201 Edmonds Street, North Little Rock,
Pulaski County, Arkansas. An ariel photo and site map of KII can be found in Appendix B,
Figures 3 and 4. Wood has been treated at this property since 1907, when it was owned by the
Ayer and Lord Tie Company. Koppers Company, Inc., acquired the plant in 1944. BNS
Acquisitions, Inc. (a subsidiary of Beazer PLC) acquired the outstanding common stock of
Koppers. In December 1988, BNS sold some Koppers assets including the Koppers name to a
management-led buyout group known as KII. The plant is currently owned and operated by KII.

The site covers approximately 155 acres of generally flat plain that slopes to the south and
southeast toward the Arkansas River. The Arkansas River flows to the east approximately 1 mile
south of the plant. West of the facility is an open field and marsh area sometimes used for
agriculture. To the north and northwest is an industrial area where operating plants engage in
manufacturing, assembly, and fabrication. Two residential neighborhoods are located within a 1-
mile radius of the site: the Glenview community is to the east of the facility and the Poe Addition
community is to the south. Glenview Elementary School, at 2101 Edmond Street, borders an
eastern portion of the site owned by KII. The Glenview Recreation Center also is less than ½
mile east of KII at 4800 East 19th Street.

A fence restricts facility access from the residential areas to the east and south and industrial
areas to the north and northwest. Access to the site from the undeveloped property to the west is
not fence-restricted. However, the area west of the plant is open fields and marsh with limited
human use. Either an employee or a security guard attends a gate at the corner of Ira and Van
streets from 6:30 a.m. until midnight; from midnight until 6:30 a.m., the gate is locked. Another
gate on Edmonds Street is open and unattended from 6:30 a.m. until 4 p.m.; the gate is locked
from 4 p.m. until 6:30 a.m.

Railroad tracks run throughout the facility generally in a north-south direction. Railroad gates
next to the main gate at Van and Ira streets and at the southern end of the facility remain locked
when not used for rail traffic. The facility’s main office is in the northeastern area of the plant.
The various buildings where the wood is cut, stacked, and prepared for treatment are scattered
throughout the southern half of the property.

The tank farm, a bermed area where wood is treated, is in the southernmost end of the property.
The area contains eight work tanks used for storing creosote mixtures and six treatment cylinders
where wood products are treated with creosote. Also in the southern end of the property are the
wastewater-treatment plant and the groundwater-treatment plant. The wastewater plant treats
both the water produced from wood during treatment and the rainwater collected from the tank
farm area and drip track. A groundwater-treatment plant and a product recovery well building are
west of the cylinders.
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The ground surface at the site is a mixture of sparse vegetation and bare soil. Approximately 10%
of the total site area contains gravel cover or is paved. Some areas, including a former spray field
area and the northern end of the former land farm area, are covered with mixed vegetation.

Unlined surface impoundments in the southwestern portion of the plant were used from 1930 to
1975. From 1975 through 1988, liquids were treated in two Resource Conservation and Recovery
Act (RCRA)-regulated impoundments and were pumped to a spray-field north of the former
impoundment area. In 1988, the impoundments were closed as a landfill. The wastewater
treatment system used at the site was completed in 1988. In 1989 a concrete pad and a collection
drain system were built in the drip track area. These were designed as part of the wastewater
treatment system upgrade to collect creosote, oil, and other liquids such as wood fluids and rain
water. 

The wood-treatment facility is just north of the southern property boundary. It contains eight
work tanks used for storing creosote mixtures and six treatment cylinders where wood products
are treated with creosote. A large inventory of treated logs remain on the site because Koppers’
primary customer, the Union Pacific Railroad Company, requires a certain quantity of treated
logs be so retained.

Activities at the site consist primarily of pressure treating wooden railroad crossties and switch
ties. However, the facility also can be used for treating lumber, utility poles, and some bridge
piling material. Since 1907, wood has been treated using varying methods and technologies.
Three types of wood-preserving compounds have historically been used at the site: organic-based
creosote, inorganic salts such as chromated copper arsenate (from the late 1950s to 1964), and
pentachlorophenol (from the early 1960s to 1982). Current treatment operations consist of the
pressure treatment of railroad ties and bridge pilings with a creosote-oil mixture. The facility also
treats some lumber and utility poles by the same process.

In November 1980, Koppers Company Inc. submitted an application to USEPA for a permit to
generate and store wastes identified as hazardous under RCRA. In 1981 as a result of the
application, groundwater monitoring began. The groundwater monitoring determined that former
treatment methods had contaminated groundwater beneath the site. Site assessment inspections
of the facility resulted in enforcement actions by USEPA and ADEQ to implement remedies for
the groundwater contamination.

To prepare this PHA, data were analyzed from a number of sampling events which are
summarized in the following section.

From September 1992 through March 1993, field activities characterized the potential source
areas for the contamination and the potential extent of contaminant constituents. These field
activities also collected samples to analyze the physical and chemical properties of soils not
directly related to facility constituents. During this activity monitoring wells were installed at 32
locations on and off the site, and as part of the investigation, all wells were sampled. Air quality
monitoring in the immediate vicinity of the plant assessed the nature and extent of particulate



4

matter at the site and organic constituents in the ambient air.

In 1995, further physical and chemical site characterization took place. These activities included
the installation and sampling of new monitoring wells, sampling of most existing monitoring
wells and selected former domestic wells, and off-site sediment sampling. Sediment samples
were collected from the western and southeastern drainage ditches. Sediment samples also were
collected from Protho Swamp, near the discharge area from the southeast drainage ditch. 

As part of the groundwater monitoring program initiated with the original RCRA application,
monitoring wells have been sampled quarterly for many years. Groundwater data from quarterly
sampling reports in 2000 were used to evaluate present site conditions. In December 2000, in
conjunction with the groundwater monitoring, supplemental surface water and sediment from the
western and southeastern drainage ditches was sampled.

ADH reviewed the available data to determine whether they were sufficient to address the
community health concerns considered in the PHA. In previous investigations, ADH identified a
data gap that would have severely restricted the air pathway analysis. In January 2000, ADH
collected high-volume air samples at two locations in the concerned communities for qualitative
analysis. The results of the analysis were presented to ADEQ to determine if there was a data gap
supported justification for additional air sampling in the community. ADEQ and USEPA
developed and implemented an air monitoring plan that was conducted in July and August 2000.
Appendix B, Figure 5 shows KII wood-treatment production level values for the combined
months of July and August from 1984 through 2003 resulted in a mean of 773,208.7 cubic yards
(yds3). The wood-treatment production level value during the months that the air monitoring took
place was 951,850 yds3 .

In April 2001, ADH published a separate public health consultation evaluating the results of the
July – August 2000 air sampling and determined a completed inhalation exposure pathway
existed to semi-volatile organic compounds (SVOCs) in the communities surrounding KII.  The
health consultation also indicated that the levels detected do not represent a health threat under
acute inhalation exposures. However, the samples indicated that community residents were
chronically exposed to low concentrations of polycyclic organic matter (POM) (See page 19 for
discussion of POM).  The data evaluated in the health consultation accounted for a large portion,
but not the entire POM component, and therefore were insufficient for a thorough analysis.  The
health consultation also indicated that health-based studies were insufficient to assess the impact
of chronic inhalation exposures to the complex mixtures of POM or potential health effects
associated with additive or synergistic effects of exposures to low concentrations of POM.  In
addition, the air was sampled only during the summer (July – August 2000) and may not
represent seasonal weather conditions, and may not have represented the highest production
activities at KII during 2000.

Site Visits 
ADH first visited the site in October 1998 and received a plant tour from the KII safety officer. A
community meeting and public availability session (PAS) also were held in October 1998. In



1Bureau of Census. 1990 census population, Data base C90STF3A. Washington, US
Department of Commerce, 1990.
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November 1998, ADH revisited KII to locate specific areas identified as areas of concern during
the October public meeting. In May 1999, a follow-up public meeting was held with
representatives from ADH, ADEQ, and USEPA. ADH held a PAS in conjunction with the public
meeting. In December 1999 and January 2000, ADH conducted air sampling. In June 2000, a
public meeting updated community members about past air sampling and proposed air-
monitoring activities. In December 2001, a community advisory panel (CAP) was proposed;
ADH was invited to become a member. The CAP includes industry and community
representatives and municipal and state agencies. It has met monthly since April 2002. Ann
Green Communications Inc. facilitates the CAP and provides an open forum for discussion of
community and industry concerns. On June 17, 2002, KII hosted the CAP for a facility tour.

DEMOGRAPHICS, LAND USE, AND NATURAL RESOURCE USE

Hydrogeologic Conditions
The area in the vicinity of the site is a generally flat plain that slopes gently to the south and
southeast toward the Arkansas River. The Arkansas River flows to the east approximately 1 mile
south of the plant. The site area contains alluvial deposits that overlie a bedrock and clay-
confining layer. The thickness of these unconsolidated materials varies beneath the site, ranging
from about 75 feet to about 115 feet. The deposits coarsen with increasing depth, with clays and
silts mostly at the surface and increasing amounts of sands and gravels with depth. A low
permeability layer consisting mostly of clay and claystone underlies the unconsolidated materials
within much of the site area. These unconsolidated deposits act as a water table aquifer beneath
the facility and within the regional area. The underlying low permeability layer acts as a
confining layer. Surface topography, recharge patterns, and the Arkansas River influence regional
groundwater flow gradients . The groundwater flows generally to the south toward the river,
which serves as a groundwater discharge area.

Climatic Conditions
In the Little Rock area, the climate is temperate and humid, with a mean average temperature of
60° F. Average precipitation is approximately 48 inches per year. Average relative humidity for a
24-hour period (given in 6-hour increments) is midnight – 78%; 6 a.m. – 83%; noon – 57%; and
6 p.m. – 60%. The wind prevails from the southwest, and mean hourly wind speed is 8 miles per
hour.

Demographics
The site is located in U.S. Department of Commerce Bureau of Census tract 27 immediately
adjacent to the eastern boundary of census tract 28 and approximately ½ mile north of census
tract 26. Census tract 27 comprises 5.0 square miles and, as of 1990, a population of 6,757 -
2,104 families, with an average of 3.18 persons per family.1 Census tract 28, adjacent to the
western boundary of the wood treatment plant, comprises 3.7 square miles and, as of 1990, a
population of 888 families with an average of 3.47 persons per family.1 Census tract 26,
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approximately ½ mile south of the wood-treatment plant, comprises 1.4 square miles and, as of
1990, a population of 2,226 - 519 families, with an average of 3.61 persons per family.1

The surrounding communities are located in the 72117 U.S. Postal ZIP Code Area. (Note: The
1990 census data were used to maintain consistency throughout the development of this
document. There were no significant changes to the 2000 census data for the area.)

Land Use
The facility is an active industrial site bordered by industrial, commercial, agricultural, and
residential districts. To the south, west, and the east of the site are three residential areas.
Industrial and commercial properties are to the north. Undeveloped land used for agriculture is to 
the west. Protho Swamp is approximately 4,000 feet east-southeast of the wood-treatment plant.
The facility is expected to remain an active industrial site in the foreseeable future. No change is
anticipated in land use for the site or the surrounding areas.

Water Use
Two industrial and nine residential wells are on-site or down gradient of the site. One industrial
well, formerly used as a water supply well for fires, is on plant property. The pump has been
removed from this well and the cover has been welded shut. The well is not used for industrial or
other purposes. The other 10 wells are off-site, near the immediate boundary of KII plant or
down gradient of the plant. One of these off-site wells is for industrial use, and the other nine are
at residences. The residential wells are not used as a drinking water supply. The residences in the
vicinity of the plant receive municipal water from the city of North Little Rock.

Most of the storm water from the site eventually discharges to the Arkansas River. Runoff from
the plant flows into a drainage channel that continues west and then south approximately 1.5
miles southwest of KII to the Arkansas River. In this area, the Arkansas River is used for
recreation; as a domestic, industrial, and agricultural water supply; and for fish and wildlife
propagation.

EVALUATION OF ENVIRONMENTAL CONTAMINATION AND POTENTIAL
EXPOSURE PATHWAYS

To evaluate whether exposure to site-related chemicals pose an existing or potential hazard to an
exposed or potentially exposed population, health assessors review all available on-site and off-
site environmental contamination data for all media (e.g., soil, surface water, groundwater, air,
biota). The validity of the conclusions in this PHA depends on the accuracy and reliability of the
data provided in the cited reports.

Release of a chemical from a site does not always mean that the substance will be a contaminant
of health concern to an off-site population. Health assessors must first determine whether a
chemical in a medium (e.g., air, soil, water, and biota) should be a contaminant of concern. The
criteria include (1) environmental levels exceeding medium-specific comparison values, (2)
noted community concerns, and (3) the quality and extent of the sampling data used to evaluate
potential human exposure and human health hazards.  For an exposure to occur, a completed
exposure pathway must exist.  A completed exposure pathway exists when all of the following
five elements are present: (1) a source of contamination, (2) an environmental medium through
which the contaminant is transported, (3) a point of human exposure, (4) a route of human
exposure, and (5) a receptor population. A potential exposure pathway exists when one or more
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of the five elements are missing, but available information suggests that human exposure is 
possible. Also, an exposure pathway is considered potential when modeled data are used to
predict human exposure. An incomplete exposure pathway exists when one or more of the
elements are missing and available information indicates that human exposure is not expected to
occur.

ADH’s PHAs are exposure- or contact-driven. Chemical contaminants released into the
environment can cause adverse health effects if concentrations are high enough. Still, a release
does not always result in exposure. People can be affected by a chemical only if they contact with
it. People can be exposed by breathing, eating, or drinking a substance, or by skin contact with a
substance containing the contaminant. However, exposure to a chemical or multiple chemicals
does not necessarily mean an adverse effect will result.

When evaluating exposure pathways, ADH identifies whether exposure to contaminated media
(such as soil, water, air, or waste) has occurred, is occurring, or will occur through ingestion, skin
contact, or inhalation.

Considerable uncertainty surrounds the true level of exposure to environmental contamination.
To account for some of the uncertainty and to protect public health, health assessors typically use
high-end, worst-case exposure level estimates to determine whether a chemical should be studied 
more thoroughly. Because of this conservative measure, the estimated exposure levels usually are
much higher than the levels to which people actually are exposed. If estimated exposure levels
are above ATSDR’s screening levels, then exposure is reviewed in detail. That review is
combined with scientific information from the toxicologic and epidemiologic literature about the
health effects of exposure to hazardous substances.

EXPOSURE PATHWAYS OF CONCERN AT KII

Each source of contamination at KII was evaluated to determine whether a completed or potential
exposure pathway existed. The issues discussed in this PHA were chosen on the basis of
evaluations during the site visits, examination of environmental data, and concerns raised by
community members. The routes of exposure considered for this assessment were, (1) inhalation
of contaminants in air, (2) ingestion of contaminants in groundwater, surface water, and soil, and
(3) dermal contact with contaminants in water and soil. Because KII is a regulated active facility,
worker safety is monitored by the KII Health and Safety office under the regulatory authority of
the Occupational Safety and Health Administration. This PHA concentrated on potential and
known exposures to off-site individuals, not the facility workers. The following exposure
pathways were evaluated:

Air: ADH evaluated inhalation exposures to contaminants adsorbed to airborne particulates.
ADH also evaluated exposure to volatile and SVOCs such as polycyclic aromatic hydrocarbons
(PAHs) that could have volatilized from the wood-treatment facility and from treated ties stored
at the KII site.

Soil and Sediment: Exposure or potential exposure to soils and sediments that could have
migrated from the site or were adversely affected by contaminants from the site were evaluated.

Groundwater: On the basis of community health concerns, residential well water data and
monitoring well data were evaluated to assess the potential for exposures to water with
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contaminant concentrations of health concern. Residents near the plant currently use the public
water supply system. Thus, ADH considers groundwater an incomplete pathway for present and
future use. Some community members also were concerned that contamination of groundwater
could impact residential gardens used to grow fruits and vegetables. Because of this community
concern, ADH considered the garden pathway (Table 1).

Table 1
Exposure Pathways

Koppers Industries Inc., North Little Rock, Arkansas

 Exposure Pathways

Pathway Name
Source

Transport 

Media 

Point of 

Exposure

Route of 

Exposure

Exposed 

Population Time

Completed Exposure Pathway

Ambient Air
Process

operations

Air Air Inhalation
Local residents

and site visitors

Past

Present

Future

Area Soils
Process

operations
Soil

Sediment

Area soils Ingestion

Skin contact

Local residents

and site visitors

Past

Present

Future

Potential Exposure Pathway

Private Wells
Process

operations

Groundwater Residence tap
Ingestion

Inhalation

Skin contact

Local residents

and site visitors

Past

Garden
Process

operations
Groundwater

Soil

Fruits and

vegetables

Ingestion Local residents Past

Present

Future

Incomplete Exposure  Pathway

Private Wells Process

operations

Groundwater Residence tap
Ingestion

Inhalation

Skin contact

Local residents

and site visitors

Present

Future

PUBLIC HEALTH IMPLICATIONS

ADH addressed the likelihood that exposure to contaminants at the maximum concentrations
detected would result in adverse health effects. Although the relative toxicity of a chemical is
important, the response of the human body to a chemical exposure is determined by several
additional factors, including concentration (how much), duration of exposure (how long), and the
route of exposure (i.e., breathing, eating, drinking, or skin contact). Lifestyle factors (i.e.,
occupation and personal habits) have a major impact on the likelihood, magnitude, and duration
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of exposure. Individual characteristics, such as age, sex, nutritional status, overall health, and
genetic constitution, affect the way a human body absorbs, distributes, metabolizes, and
eliminates a contaminant. A unique combination of these factors determines a person’s
physiologic response to a chemical contaminant and any adverse health effects that could result
from the exposure. 

On the basis of scientific data ATSDR has collected in its toxicological profiles, ATSDR has
determined levels of chemicals that can reasonably (and conservatively) be regarded as harmless.
The resulting comparison values and health guidelines are used to screen contaminant
concentrations at a site and to select substances warranting closer scrutiny by agency health
assessors and toxicologists. Of key importance is that ATSDR’s (and USEPA’s) comparison
values and health guidelines represent conservative levels of safety and not thresholds of toxicity.
Thus, although concentrations at or below a comparison value are considered safe, it does not
automatically follow that any concentration above a comparison value will necessarily produce
toxic effects. To the contrary, ATSDR’s (and USEPA’s) comparison values intentionally are
designed to be much lower than the corresponding no-effect levels (or lowest-effect levels)
determined in laboratory studies. ATSDR uses comparison values (regardless of the source)
solely to screen individual contaminants. ATSDR considers that a compound warrants further
evaluation if the highest single recorded concentration of that contaminant in the medium in
question exceeds that compound’s lowest available comparison value (e.g., cancer risk
evaluation guides or other chronic exposure values) for potentially exposed people. This process
results in the selection of many chemicals as “contaminants of concern” that will not, upon closer
scrutiny, be judged to pose any hazard to human health. Even contaminants of concern that 
ultimately are labeled in the toxicologic evaluation as potential public health hazards are so
identified solely on the basis of the maximum concentration detected. Thus, when considering
the potential health implications of ATSDR’s toxicologic evaluations, one should keep in mind
the protectiveness of this approach.

TOXICOLOGY EVALUATION

A contaminant must first enter the body before it can affect the body. Thus, the toxicologic
evaluation in PHAs focuses primarily on completed pathways of exposure and potential
pathways where a high probability exists that exposures have occurred or will occur.

Air
ADEQ monitored air in the vicinity of KII in July and August 2000 (Appendix C, Tables 16-21).
Six monitors collected samples at a height of 4-10 feet at locations within the communities
surrounding the facility. A duplicate sampler was rotated among the sampling sites as a quality
control measure. SVOCs were absorbed from air into a chilled acetone impinger at a nominal
flow rate of 50 cubic centimeters per minute. The acetone containing the analytes was analyzed
by gas chromatography/mass spectometry using USEPA Method 8270 in accordance with the
ADEQ Work Plan for Ambient Air Monitoring at Koppers Industries Inc., North Little Rock,
Arkansas, published in July 2000. To collect comparison data, one monitor was moved during
the last 5 days of sampling approximately 10 miles upwind of the site. Samples were analyzed
for 61 SVOCs.
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Analytical results for 151 air samples were evaluated. The samples collected by the six monitors
at the seven monitoring sites indicated the presence (in at least one sample) of 33 of the 61
SVOCs. In at least one sample, 16 of the detected chemicals exceeded USEPA risk-based
concentrations for ambient air. The USEPA screening values listed below in Table 2 are media-
specific concentrations. The screening values represent concentrations of a contaminant that are
considered unlikely to cause adverse health effects over a lifetime of chronic exposure. A
contaminants was selected for evaluation if the concentration of it exceeded the conservative
screening values at any of the monitoring locations at any time during the monitoring period. The
chemicals selected for toxicologic evaluation were recorded with their five highest
concentrations in the following table (Table 2).

Table 2
Highest Recorded Concentrations From All Air-Monitoring Stations

7/17/00-8/15/00
Koppers Industries Inc., North Little Rock, Arkansas

Polyaromatic Hydrocarbons
Concentration

micrograms/cubic meter of air (:g/m3)
USEPA
Screen

Naphthalene 67.4600 61.0380 48.5420 46.8870 44.5180 3.3

Phenanthrene 3.8110 3.7466 3.4554 3.4466 3.2466 2

Benzo(a)anthracene 0.5940 0.1511 0.1160 0.0086

Benzo(b)fluoranthene 1.3540 0.6499 0.3081 0.3045 0.2430 0.0086

Benzo(k)fluoranthene 1.0417 0.8548 0.4032 0.2452 0.2333 0.0086

Benzo(a)pyrene 0.8352 0.4436 0.2226 0.1373 0.1211 0.002

Dimethylbenzo(a)anthracene 0.2197 0.2

Dibenzo(a-j)acridine 0.6171 0.4071 0.3431 0.2970 0.2672 0.2

Indeno(1-2-3-cd)pyrene 0.8170 0.6224 0.3527 0.2641 0.2280 0.0086

Dibenz(a-h)anthracene 0.9475 0.6147 0.3850 0.3755 0.2537 0.00086

Benzo(g-h-i)perylene 0.8088 0.5560 0.2816 0.2656 0.2112 0.2

Other Semivolatile Organic Compounds (SVOCs)

Acetophenone 6.0589 5.1744 5.0669 2.9452 2.0527 0.021

Bis(2-chloroethyl)-Ether 1.6703 0.003

1-4 Dichlorobenzene 2.0882 1.7375 1.7189 1.3756 1.2201 0.28

Hexachlorobenzene 0.1400 0.0467 0.0425 None

Pentachlorophenol 0.2309 0.2302 0.056
Note: USEPA Screen - USEPA Region III Risk-Based Concentrations; reported in micrograms/cubic meter of air (:g/m

3
) 
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In response to resident complaints during monitoring days when the odor in the area was most
noticable, ADEQ collected and analyzed four canister grab samples for naphthalene only. In July
2000, representatives from the Poe Addition and Glenview communities, and an attorney
representing the two communities arranged a meeting with the mayor of North Little Rock. At
the meeting, a representative from the technical services branch of ADEQ explained the
sampling plan. The representatives from the communities and their attorney requested the
canister samples. North Little Rock’s mayor directed ADEQ to collect the samples to verify a
potential source for intensified odors in the air. The analytical method used was not a validated
method, but the results can be considered estimates of the concentrations. Canister results were
not used to make health conclusions but for indicators of odor only. The results of the canister
analysis are recorded in the following table (Table 3).

Table 3  
Canister Samples

Koppers Industries Inc., North Little Rock, Arkansas

Sample Date Location Naphthalene Concentration
 (:g/m3)

1 7/19/00 Ben Street 29

2 7/21/00 Atkinson /Rogers Street Intersection 36

3 7/24/00 Atkinson/Short Street Intersection 75

4 7/2700 Van Street (near Glenview School) 233

:g/m3 - micrograms per cubic meter of air

The polyaromatic hydrocarbons—including naphthalene—are grouped together in the tables
(Tables 4, 15-21). Polyaromatic hydrocarbons are a large group of complex molecules. In
toxicological analysis, the large subgroup of polyaromatics referred to as PAHs generally are
discussed together. Naphthalene is one of the least complex of the PAHs and was specifically
cited by ADEQ as the major contaminant of concern. In this toxicological evaluation,
naphthalene is discussed separately from the other PAHs.

The evaluation of health effects associated with inhalation involves comparing air concentrations
from the sampling event to health-based guidelines developed by ATSDR and other agencies.
People exposed for a specified length of time to contaminants of concern at levels greater than
established guidelines are more likely to have an associated illness or disease. Accordingly, air
monitoring samples of contaminant concentrations were compared with chemical-specific
information about health effects that could occur at or below concentrations detected in the air
monitoring samples.

Toxicology studies report air concentrations as parts per billion (ppb), parts per million (ppm),
micrograms per cubic meter of air (:g/m3), or milligrams per cubic meter of air (mg/m3). Parts
per million are converted to mg/m3 of air by multiplying the concentration in ppm by the
molecular weight of the compound divided by 24.45. To enable cross-referencing, Appendix C,
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Table 15, displays the maximum and mean concentrations converted to ppm. (Note: Appendix C,
Tables 16-21, show the air monitoring concentrations for all six sampling stations, respectively.)

To identify contaminants of concern, the highest concentration and the mean concentration for
each of the contaminants that exceeded the environmental screening values were compared with
the inhalation health effect concentrations of those contaminants. A chemical was identified as a
contaminant of concern if the highest concentration of the chemical exceeded either an
environmental or dose comparison value in at least one sample collected during the air
monitoring. Contaminants of concern were evaluated further to determine whether an increased
likelihood existed that inhalation of the contaminant at the reported concentrations could
adversely affect health. Although the air monitoring was limited to 1 month, evaluation of effects
associated with chronic exposure assumed that the monitoring period captured typical exposures.
Exceeding the comparison value does not necessarily mean a contaminant represents a public
health threat; it does, however, suggest that the contaminant warrants further consideration.
Because of variations in seasonal weather conditions and in the production levels of KII, ADH
recommends additional unannounced air sampling be conducted by USEPA and/or ADEQ when
odors are strongest.

The public health importance of contaminants exceeding comparison values is assessed by
reviewing and integrating relevant toxicological information with plausible exposure scenarios. 
Estimated exposures were compared with reported “No Observed” and “Lowest Observed”
Adverse Effect Levels (NOAELs and LOAELs) and to known effect levels in humans, when
available. The air contaminants of concern identified were acetophenone, bis(2-chloroethyl)ether,
1-4 dichlorobenzene, hexachlorobenzene, pentachlorophenol, and the polyaromatic hydrocarbons
(including naphthalene) (See Table 15).

Acetophenone
Acetophenone is used as a fragrance ingredient in soaps, detergents, creams, lotions, and
perfumes and as a flavoring agent in foods and tobacco. It also is used as a specialty solvent for
plastics and resins. No reference concentration exists for acetophenone, and its screening value is
based on oral exposure rather than an inhalation. No studies support any anticipated health effect
associated with inhalation of acetophenone at the concentrations found in the samples (See Table
2). The maximum level of acetophenone detected was 6.0 :g/m3. The health concerns identified
by USEPA are based on the irritant effect of acetophenone on the skin and eyes in its liquid form.
The potential for irritation from inhaling heated vapor from the liquid form is speculative, and no
supporting human or animal studies are available to confirm the concern [2].  ATSDR has not
established a comparison value for acetophenone; however, the occupational level is 49 mg/m3,
established by the American Conference of Governmental Industrial Hygienists
(http://www.itcilo.it/actrav/ actrav-english/telearn/osh/ic/98862.htm). No adverse health effects
should result from inhalation exposure to acetophenone at the sample concentrations detected.

Bis(2-chloroethyl)-Ether
Bis(2-chloroethyl) ether (BCEE) is a colorless nonflammable liquid with a strong, unpleasant
odor. It does not occur naturally but is manufactured for use in the production of pesticides and
other chemicals. Limited amounts of BCEE will dissolve in water, and it will slowly evaporate
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into air. In the environment, BCEE is broken down by bacteria in soil and water and by chemical
reactions in the air, so it does not tend to persist for long periods.

BCEE was found in only one of the 151 samples. The sample concentration was 0.000285 ppm
(or 0.00167 mg/m3). The LOAEL in humans occurred at a concentration of 35 ppm. Human
effects, i.e., eye and nose irritations occur in the general population exposed to concentrations of
100 ppm. ATSDR has established an intermediate (15-364 days) inhalation minimum risk level
(MRL) of 0.02 ppm [3]. The sample concentration was approximately 100 times below the MRL.
The MRL is an estimate of daily exposure of a human to a chemical that is likely to be without
appreciable risk for deleterious effects over a specified duration of exposure. MRLs generally are
based on the most sensitive chemical induced endpoint considered relevant to humans.
Uncertainty factors are used in the derivation of MRLs resulting in doses that could be as much
as a hundredfold below nontoxic levels. This is a conservative approach that ensures the MRL is
protective.

No adverse health effects are expected to from inhalation exposure to air containing
concentrations of 0.000285 ppm BCEE.

1,4-Dichlorobenzene
1,4-Dichlorobenzene usually is called para-DCB or p-DCB, but it has about
20 additional names, including para crystals and paracide. It also is called paramoth
because it is one of two chemicals commonly used to make mothballs. 1,4-DCB does not occur
naturally, but is produced by chemical companies to make products for home use and other
chemicals such as resins.

1,4-DCB is used to make deodorant blocks for garbage cans and restrooms, as well as to help
control odors in animal-holding facilities. 1,4-DCB also has been used as an insecticide on fruit
and as an agent to control mold and mildew growth on tobacco seeds, leather, and some fabrics.
At room temperature, 1,4-DCB is a white solid with a strong ‘mothball like’ odor. When a
package of 1,4-DCB is opened, it slowly changes from a solid into a vapor and is released into
the atmosphere. The released vapor acts as a deodorizer and insect killer. Most of the 1,4-DCB
released to the general environment is present as a vapor.  Most people begin to smell 1,4-DCB
at concentrations in the air of 0.18 ppm.

The highest detected concentration of 1,4-DCB was 0.003 ppm (or 0.018  mg/m3). ATSDR has
established inhalation MRLs for acute (less than or equal to 14 days), intermediate (15-364 days),
and chronic (greater than or equal to 365 days) inhalation exposure to 1,4-DCB. The acute MRL
is 0.8 ppm, the intermediate MRL is 0.2 ppm, and the chronic MRL is 0.1 ppm. The highest
sample concentration is well below the MRLs for inhalation exposure. In humans, adverse health
effects such as nose and eye irritation generally occur at exposures to air with 80 ppm of 1,4-
DCB [4].

We do not expect adverse health effects to result from exposure to air with less than or equal to
0.003 ppm 1,4-DCB.
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Hexachlorobenzene
Hexachlorobenzene is a white crystalline solid. It does not occur naturally but is formed as a by-
product during the manufacture of chemicals used as solvents (substances used to dissolve other
substances), other chlorine-containing compounds, and pesticides. Small amounts of
hexachlorobenzene also can be produced during combustion processes such as burning of city
wastes. It also can be produced as a by-product in waste streams of chlor-alkali and wood
preservative processing. Until 1965, hexachlorobenzene was used widely as a pesticide and in the
manufacturing of fireworks, ammunition, and synthetic rubber.

Hexachlorobenzene was detected only in three of the 151 samples. ATSDR has not established
inhalation MRLs for hexachlorobenzene. Studies are limited on inhalation exposure to
hexachlorobenzene, but a chronic human exposure study showed no hepatic effect at exposure to
0.035 :g/m3. The greatest sample concentration was 0.14 :g/m3. In animal studies, slight
impairment of pulmonary defenses has been observed at 33,000 :g/m3, but in the same study, no
adverse effect was observed at 4,400 :g/m3 [5].

The available toxicity data in humans and laboratory animals indicate that the liver – and
specifically, the heme biosynthesis pathway – is the major target of hexachlorobenzene toxicity.
The chronic human study showing no hepatic effect was at a concentration 25% lower than the
highest sample concentration. 

This study, coupled with the animal study data that indicate effects are not observed until
concentrations are 10,000 times greater than the sample concentration’s, supports the conclusion
that no adverse effects would be anticipated for inhalation exposures to air containing 0.14 :g/m3

hexachlorobenzene.

Pentachlorophenol
In the past, pentachlorophenol was one of the most widely used pesticides in the United States. It
is a human-made substance used primarily as a biocide and wood preserver. Today it is a
restricted-use pesticide. Its principal use is as a wood preservative, and it is registered by USEPA
as such. Historically, the treatment of wood for utility poles represents 80% of the U.S.
consumption of technical-grade pentachlorophenol. Pentachlorophenol exists as colorless or
white crystals (when pure) with a sharp characteristic odor when hot but little odor at room
temperature.  Pentachlorophenol’s odor threshold is 12 ppm [6].    

Studies involving the inhalation toxicity of pentachlorophenol in humans are limited, and no
studies were found on systemic effects of inhalation exposure to pentachlorophenol in animals. 
Most available information comes from cases of acute poisoning after home use of
pentachlorophenol in such products as wood preservatives or garden herbicides (USEPA no
longer approves home and garden use of pentachlorophenol) and after occupational exposure in
agricultural and wood-treatment industries. In the occupational studies, concentrations and
duration of exposure are not well documented, but no evidence exists of any effects from
exposure to the sample concentrations detected at KII.

USEPA lists pentachlorophenol as a probable human carcinogen, but its listing is based on oral
exposure. Studies indicate no clear evidence that high occupational exposures to
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pentachlorophenol causes cancer in humans. Therefore, the probability is even lower that lower
environmental exposures would produce cancer. Several epidemiological studies found no
association between inhalation of pentachlorophenol and any form and cancer [6]. 

Pentachlorophenol was detected in less than 2% of the 151 air samples collected. The  maximum
level of pentachlorophenol detected was 0.23 :g/m3, which is above the USEPA comparison
value for air (Table 2). ATSDR has not established a comparison value for pentachlorophenol;
however, the occupational level is 500 :g/m3 [6]. On the basis of the scientific studies available
and the frequency of detection, we do not expect adverse health effects to result from inhalation
exposure to pentachlorophenol at the sample concentrations detected.

Naphthalene
Naphthalene is a white, easily evaporating solid. It also is called mothballs, moth flakes, white
tar, and tar camphor. When mixed with air, naphthalene vapors readily burn. Fossil fuels, such as
petroleum and coal, naturally contain naphthalene. Burning tobacco or wood produces
naphthalene. The major products made from naphthalene are moth repellents, in the form of
mothballs or crystals, and toilet deodorant blocks. It also is used to make dyes, resins, leather
tanning agents, and the insecticide carbaryl. Naphthalene has a strong smell, but the smell is
generally not considered unpleasant. One can smell naphthalene in the air at a concentration of
0.084 ppm and of air. You can smell naphthalene-related compounds at concentrations as low as
0.0075 ppm [7]. A study presented a collation of odor threshold data for approximately 450
chemical substances, including naphthalene. The point at which the concentration level of
naphthalene is expected to cause irritation is 14.3 ppm [8]. 

A point has not been established when an individual’s response to an unpleasant odor can be
considered an adverse health effect. If concentrations of a chemical are below the level expected
to produce a health effect, individual sensitivity to the chemical must be considered, as must the
presence of an unpleasant odor that may interfere with quality of life. Studies suggest that odors
may trigger respiratory effects among sensitive populations, such as people with asthma,
children, elderly people, and immune-suppressed people. Odor triggers may be further
confounded by other respiratory environmental triggers, such as dust mites, animal dander,
tobacco smoke, and other types of outdoor air pollution [9].  

For chronic (365 days or more) inhalation exposure to naphthalene, ATSDR has calculated an
MRL of 0.002 ppm. Twenty-one percent of the samples exceeded the MRL concentration. This
MRL is based on a LOAEL in mice exposed to 10 ppm naphthalene vapors for 2 years. Some of
the mice had chronic inflammation and hyperplasia of the lungs and both inflammation and
metaplasia of the respiratory passages [10]. The 10-ppm exposure concentration was normalized
by adjusting for a 6-hour-per-day and 5-day-per-week exposure pattern. None of the sample
concentrations exceeded the LOAEL. The highest sample concentration was 0.013 ppm
naphthalene. Animal studies involving extensive inhalation exposure have found no systemic
effects below concentrations of 10 ppm naphthalene. The relation between the environmental
concentrations detected in the samples and the LOAEL in animals is shown in Figure 1.
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Figure 1
Naphthalene Air Concentrations

(Air Monitoring Impinger Samples)
Koppers Industries, Inc., North Little Rock, Arkansas

Conflicting information concers the carcinogenicity of inhaled naphthalene. In 1992, a National
Toxicology Program (NTP) study indicated that female mice had an increased incidence of
pulmonary tumors after a lifetime exposure to 30 ppm naphthalene. In the same study, animals
exposed to 10 ppm actually had a lower incidence of pulmonary tumors than the unexposed
control group. On the basis of this study, NTP stated that some evidence of naphthalene
carcinogenicity existed in female mice. NTP conducted a second 2-year rodent study that was
completed in December 2000 that used rats. NTP found evidence that nasal tumor incidence
increased after chronic inhalation of concentrations greater than or equal to 10 ppm naphthalene.
Although this study supports grouping naphthalene with the other carcinogenic aromatic
hydrocarbons, the exposure concentrations far exceeded any concentrations detected during the
monitoring period. The mean concentration of naphthalene (which would indicate chronic
exposure concentrations) during the monitoring was 0.0014 ppm. The greatest concentration
(which was detected in one of the nonvalidated grab samples) was 0.04 ppm naphthalene. No
inhalation studies were conducted at such low concentrations of naphthalene. However, just as
no studies exist to support a cancer effect level below 10 ppm, studies can not verify any cancer
effect at lower concentrations. Because the NTP study identified nasal tumors as the neoplastic
effect, the cancer morbidity data were used as the comparison parameter to determine whether
the incidence of cancers from inhalation of naphthalene was higher in the vicinity of KII. No
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nasal cancers were reported to the Arkansas Central Cancer Registry for the 72117 ZIP code area.

The scientific review indicates that at the sample concentrations, no adverse health effects are
expected to be associated with inhalation exposure to naphthalene.

Polycyclic Aromatic Hydrocarbons

The public health impact of inhalation of PAHs is difficult to assess on the basis of limited
sample data and the limited study data available. The sample data indicate that, although some of
the PAHs are present in air at concentrations exceeding screening levels and in some cases at
levels exceeding health guidelines, they are present only in very low concentrations (refer to
Table 2 for highest PAH concentrations). The air monitoring samples also indicate that the PAHs
are found only periodically and do not concentrate in a specific area. For example,
benzo(a)pyrene was detected in only nine (6%) of the 151 samples, and the nine samples were
dispersed through five sampler locations. Dibenz(a-h)anthracene was detected in 22 (15%) of the
samples. This exposure scenario indicates that, even though inhalation exposure is occurring, the
exposure is sporadic and at low concentrations of PAHs. Adverse health outcomes should not be
expected in the general population associated directly with exposure to PAHs in air at the sample
concentrations detected. In addition, no studies were found supporting adverse health effects
associated with exposures to the levels of contaminants detected in the air samples.  However,
the data available from the sampling and from toxicological studies are insufficient to evaluate
the impact on sensitive sub populations, especially those exposed to PAHs at these sample
concentrations in conjunction with inhalation of other air contaminants in the area.

PAHs are a group of chemicals formed during the incomplete burning of coal, oil, gas, wood,
garbage, or other organic substances.  More than 100 different PAHs are known, but reliable
health-based and environmental information exists only for a few. PAHs generally occur as
complex mixtures rather than as single compounds. Many products – including crude oil, coal
tar, coal tar pitch, creosote, and roofing tar – contain PAHs. They are found throughout the
environment in the air, water, and soil. They occur in both indoor and outdoor air usually
attached to dust particles [11]. One study, which monitored concentrations of PAHs in the indoor
and outdoor air of eight homes in Columbus, Ohio, found benzo(a)pyrene concentrations of 0.52-
-5.5 :g/m3, with an outdoor concentration of 0.46 :g/m3 [12]. Exposure to concentrations of
PAHs in the ranges detected during the monitoring period is not unusual for urban dwellers,
especially in an industrial area.

Although the health effects of individual PAHs are not exactly alike, in this toxicological
evaluation they are considered as a group. The evaluation emphasizes the PAHs considered most
harmful and those most prevalent at the site. To compare the PAHs that are not well documented
in the literature, toxicity equivalents factors (TEFs) are used. In this approach, benzo(a)pyrene
(BAP) is the reference compound (with a TEF of 1) because it is one of the few PAHs that have
been studied sufficiently to allow toxicological evaluation.

For PAHs, ATSDR has not derived an inhalation MRL, and USEPA has not derived a reference
concentration. Limited inhalation exposure information exits for PAHs. We found only one study
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regarding respiratory effects in humans after inhalation exposure to PAHs, specifically, BAP.
The respiratory health of 667 workers in a rubber factory was investigated [13]. Decrements in
ventilatory function occurred after prolonged exposure as assessed by duration of employment.
The workers most affected were from an area of the factory with the highest exposure to
particulate matter and BAP; they exhibited radiographic abnormalities, including patch opacities,
prominent bronchiovascular makings, and pleural effusions. Workers in other areas of the plant
exposed to lower levels of particulate matter and BAP were similarly affected but to a lesser
degree and in fewer numbers. No attempt was made to separate the effects of exposure to BAP
and particulate matter or to identify possible simultaneous exposure to other toxic chemicals. 

In another study, Fisher rats were exposed (nose only) to an aerosol of BAP (7.7 mg/m3) 2
hours/day, 5 days/week, for 4 weeks [14]. Nasal and left lung sections were examined
histopathologically. No treatment-related lesions were noted in the lungs or nasal cavities of the
exposed animals to BAP. Although this was a well-conducted inhalation toxicity study, it was
limited to only one concentration. This precludes assessing a dose-response relationship. No
adverse treatment-related effects were observed, but the only parts of the respiratory tract
examined histopathologically were the lungs and nose.

Data from other non cancer systemic effect studies indicate that, after exposure to high
concentrations of PAH in conjunction with inhalation exposure to other contaminants, possible
effects exist. Still, no studies were found that supported adverse health effects associated with
exposure to air with concentrations in the range of the sample concentrations. 

In studies with laboratory animals, various PAHs have induced tumors after  dermal exposure.
Data are limited, however, on induction of tumors after exposure through routes by which the
general population is principally exposed. Only a few limited laboratory studies – all of which
were restricted to BAP – have examined the carcinogenic effect of exposure to PAHs by
inhalation. In only one of these investigations were animals exposed to BAP alone. In the study,
groups of 24 male Syrian golden hamsters were exposed by inhalation (nose only) to 0, 2.2, 9.5,
and 45.6 mg/m3 BAP for 4.5 hours/day, 7 days a week, for the first 10 weeks and for 3 hours/day
for the rest of the exposure period (up to 96 weeks). Though body weight gain decreased in
exposed animals during the first 10 weeks of the study, from the 10th to the 60th week the body
weights of all surviving exposed animals were similar to those of the controls (except for the
high exposure group). Mean survival also decreased in the group exposed to 46.5 mg/m3. The
incidences of unspecified tumors of the respiratory tract (nasal cavity, larynx, and trachea) were
0/27 for controls, 0/27 for the low-dose group, 9/26 (34.6 %) for the mid-dose group, and 13/25
(52 %) for the high-dose group. Exposure-related neoplasms (unspecified) were present in the
pharynx (0%, 0%, 23%, and 56% for control, low-, mid-, and high-dose, respectively), esophagus
(0%, 0%, 0%, and 8% for control, low-, mid-, and high-dose, respectively), and for the stomach
(0%, 0%, 4%, and 4% for control, low-, mid-, and high-dose, respectively). Lung tumors were
not observed [15].

POM is a general term referring to a complex mixture of polycyclic aromatic compounds
including diverse classes of hydrocarbons (including PAHs), substituted aromatic hydrocarbons,
and heterocyclic aromatic compounds. PAHs account for a significant portion of the risk for
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adverse health effects associated with inhalation of POM. However, the PAHs do not account for
all the health effects. Other POM sources (for example, cigarette smoke, diesel emissions, and
urban aerosols) also are associated with adverse health effects. The additive (combination) effect
of the entire POM component of inhaled air contributes to systemic health effects [16]. Lung
tumor incidence has increased in populations of workers exposed to complex mixtures of POM
containing principally PAHs. Nevertheless, these data have been considered inadequate as a basis
for assessing the evidence of carcinogenicity in humans. Moreover, given these data effects of
individual PAHs are not possible to assess. The compositions of mixtures to which these workers
(principally those in coke production, roofing, oil refining, or coal gasification) are exposed vary
considerably, and PAHs have not been clearly identified as a causative agent. The data collected
during the air-monitoring event accounted for only a portion of POM component. 

The Poe Addition and Glenview communities are located in an urban area with several industries
and several small industrial and automotive businesses close to the residential areas. An interstate
highway with trucking hubs and a freight yard at the intersection of two rail lines are within a 3-
mile radius of the two communities. These are all sources of POM that could contribute to poor
air quality. As stated previously in this document, ADH recommends that USEPA and/or ADEQ
conduct additional unannounced air monitoring to better quantify air quality. 

Soil and Sediment 
Numerous soil and sediment samples have been collected from KII in conjunction with RCRA
facility inspections, supplemental investigations, and the corrective action strategy. This PHA
evaluates the site-related contaminants in off-site surface soil and sediment samples to determine
whether the facility adversely affected the surrounding community soils. The samples evaluated
were collected during 1994-2002.

An ADEQ 1994 Air Dispersion Soil Investigation Study included the random sampling and
analysis of soils in the surrounding communities of KII. The soil analysis consisted of all the
applicable organic chemicals and toxic metals ever used at the facility. No chemicals or toxic
metals were detected in the off-site topsoil.

However, impacted sediments were found in the two storm water drainage ditches, one on the
western side of the site and the other on the southeast side. The samples taken in December 2000
from these ditches contained detectable levels of PAHs and nine inorganic constituents (Table 4).
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Table 4

Sediment Sampling Analytical Results: Off-Site Fence Line, December 2000

Koppers Industries Inc., North Little Rock, Arkansas

Southwest Ditch Southeast Ditch Comparison

Value

PAHs Concentration  (mg/kg or parts per million)

Naphthalene 0.69 0.74 0.56 0.35 1000

Acenaphthylene 3.60 2.60 0.14 4.40 None

Acenaphthene 0.50 0.47 0.56 0.71 30000

Fluorene 0.70 0.67 0.56 1.00 20000

Phenanthrene 5.00 4.60 0.68 5.40 20000

Anthracene 5.40 4.80 0.60 7.50 20000

Fluoranthene 24.00 21.00 6.90 57.00 20000

Pyrene 35.00 29.00 6.50 53.00 2000

Benzo(a)anthracene 10.00 10.00 2.90 43.00 200

Chrysene 27.00 25.00 5.00 62.00 10000

Benzo(b)fluoranthene* 42.00 35.00 5.90 59.00 1

Benzo(k)fluoranthene 36.00 36.00 5.50 28.00 1

Benzo(a)pyrene 23.00 22.00 3.10 52.00 0.1

Indeno(1,2,3-cd)pyrene 29.00 22.00 2.40 27.00 1

Dibenzo(a,h)anthracene 6.70 6.40 0.78 8.50 0.05

Benzo(g,h,i)perylene 29.00 22.00 2.00 20.00 10

Metals

Arsenic 10.40 8.00 4.00 3.10 20

Barium 394.00 387.00 101.00 48.90 4000

Cadmium 3.50 0.68 0.07 0.27 10

Chromium (total)† 25.60 20.20 17.20 8.00 200

Copper 119.00 51.10 20.60 12.70 2000

Lead 235.00 123.00 26.90 28.20 1400

Mercury 0.30 0.12 0.09 0.07 23 (EPA)

Selenium 1.30 0.55 0.25 0.24 300

Silver 0.13 0.11 0.09 0.07 300
*Constituents in bold exceeded screening values

†Although chromium was detected in the sediment samples, hexavalent chromium was not
detected

Comparison Value - ATSDR Environmental Media Evaluation Guide (EMEG)

Because residential properties adjoin the facility, exposure to surface soil in the vicinity of the
site is considered a completed exposure pathway. The PAHs detected above the screening levels
were dibenzo(a,h)anthracene, BAP, benzo(b)fluoranthene, benzo(k)fluoranthene, indeno(1,2,3-
cd)pyrene, and benzo(g,h,i)perylene. Reliable health-based and environmental information exists
on only a few PAHs and potential health effects of the others can be inferred only from the
information about those that have been studied. The best studied of the PAHs is BAP. USEPA
and other agencies have developed a relative potency estimate approach to estimate the toxicity
of other PAHs. TEFs have been assigned to the other PAHs on the basis of their relative toxicity
to BAP. The highest concentrations detected in the samples were multiplied by the TEF to
produce a BAP equivalent value for comparing to BAP study findings. Whenever a study of the
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specific PAH was found, it was given greater weight in the toxicologic evaluation. The BAP
equivalent values are listed in Table 5.

Table 5
Benzo(a)pyrene Equivalents

Sediment Sampling: December 2000
Koppers Industries Inc., North Little Rock, Arkansas

Highest
Concentration

(mg/kg) TEF
BAP Equivalent

(mg/kg)

Benzo(b)fluoranthene 59.0 0.10  5.90

Benzo(k)fluoranthene 36.0 0.10  3.60

Benzo(a)pyrene 52.0 1.00 52.00

Ideno(1,2,3-cd)pyrene 29.0 0.10   2.90

Dibenzo(a,h)anthracene 8.5 5.00 42.50

Benzo(g,h,i)perylene 29.0 0.01  0.29
mg/kg - milligrams per kilogram
BAP - benzo(a)pyrene
TEF - Toxicity equivalent factor

Oral Exposure Doses
After converting the concentrations of the detected PAHs to BAP equivalent concentrations, dose
estimations were calculated for incidental ingestion of the soils. The theoretical exposure doses
were estimated using the BAP equivalents for each of the detected PAHs that exceeded
comparison values. The concentration used to estimate the dose was the greatest concentration
detected in any of the samples. The samples were taken from drainage ditches rather than
residential yards, so potential exposure durations probably are limited to short term and 
occasional. The exposure factor used to estimate doses was intentionally overestimated to ensure
inclusion of all potential exposures in the estimate. The estimated doses for a ‘worst-case
scenarios’ of a 5-year exposure at a frequency of 5 days per week are recorded in Table 6.
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Table 6
Benzo(a)pyrene Equivalent Incidental Ingestion Doses

(5 Days per Week Exposure for 5 Years)
Koppers Industries Inc., North Little Rock, Arkansas

BAP Equivalent
mg/kg

Adult Dose
mg/kg/day

Child Dose
mg/kg/day

Benzo(b)fluoranthene 5.9 0.00000598 0.00008378

Benzo(k)fluoranthene 3.6 0.00000365 0.00005112

Benzo(a)pyrene 52 0.00005274 0.00073840

Ideno(1,2,3-cd)pyrene 2.9 0.00000294 0.00004118

Dibenzo(a,h)anthracene 42.5 0.00004311 0.00060350

Benzo(g,h,i)perylene 0.29 0.00000029 0.00000412

Total BAP Equivalents 107.19 0.00020200 0.00282700
BAP - benzo(a)pyrene
mg/kg - milligrams per kilogram

The individual chemicals were evaluated separately because the greatest concentrations were
detected at various sites. The drainage ditch samples also were evaluated using the total BAP
equivalents for all of the PAHs detected (Table 7). This method of analysis is used to evaluate
the overall toxicity (or potency) of PAH contaminated soils and is preferable to attempting to
estimate actual doses of the individual PAHs. This comparison is based on the assumption that
PAHs act through similar mechanisms and that the total potency of all PAHs detected in the soils
needs to be considered.

Table 7
Benzo(a)pyrene Toxicity Equivalent Quotient Concentrations

of Sediment Samples
Koppers Industries Inc., North Little Rock, Arkansas

Compound Concentration (milligrams per kilogram)

TEF SE1 BAP SE2 BAP SW1 BAP SW2 BAP

Dibenzo(a,h)anthrace 5 6.70 33.50 6.40 32.00 0.78 3.900 8.500 42.50

Benzo(a)pyrene 1 23.00 23.00 22.00 22.00 3.10 3.100 52.00 52.00

Benzo(a)anthracene 0.1 10.00 1.000 10.00 1.000 2.90 0.290 43.00 4.300

Benzo(b)fluoranthene 0.1 42.00 4.200 35.00 3.500 5.90 0.590 59.00 5.900

Benzo(k)flouranthene 0.1 36.00 3.600 36.00 3.600 5.50 0.550 28.00 2.800

Ideno(1,2,3-cd)pyrene 0.1 29.00 2.900 22.00 2.200 2.40 0.240 27.00 2.700

Anthracene 0.01 5.40 0.054 4.80 0.048 0.60 0.006 7.500 0.075

Benzo(g,h,i)perylene 0.01 29.00 0.290 22.00 0.220 2.00 0.020 20.00 0.200



Compound Concentration (milligrams per kilogram)

TEF SE1 BAP SE2 BAP SW1 BAP SW2 BAP
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Chrysene 0.01 27.00 0.270 25.00 0.250 5.00 0.050 62.00 0.620

Acenaphthene 0.001 0.50 0.001 0.47 0.000 0.56 0.001 0.710 0.001

Acenaphthylene 0.001 3.60 0.004 2.60 0.003 0.14 0.000 4.400 0.004

Flouranthene 0.001 24.00 0.024 21.00 0.021 6.90 0.007 57.00 0.057

Fluorene 0.001 0.70 0.001 0.67 0.001 0.56 0.001 1.000 0.001

Phenanthrene 0.001 5.00 0.005 4.60 0.005 0.68 0.001 5.400 0.005

Pyrene 0.001 35.00 0.035 29.00 0.029 6.50 0.007 53.00 0.053

TEQ 68.88 64.88 8.76 111.2
TEF - toxicity equivalent factor
TEQ - toxicity equivalent quotient
SE - Southeast (ditch)
SW - Southwest (ditch)
BAP - benzo(a)pyrene equivalent

The same exposure duration (5-year exposure at a frequency of 5 days per week) criteria used to
calculate the component doses also were used to calculate the total PAH doses that would result
from incidental ingestion of soils (Table 8).

Table 8
 Total PAH Toxicity Equivalent Incidental Ingestion Doses

Koppers Industries Inc., North Little Rock, Arkansas

Sample Site
TEQ 
mg/kg

Adult Dose
mg/kg/day

Child Dose
mg/kg/day

Southeastern
Ditch 68.88 0.00006986 0.00097810

Southeastern
Ditch 64.88 0.00006581 0.00092130

Southwestern
Ditch 8.76 0.00000889 0.00012439

Southwestern
Ditch 111.22 0.00011281 0.00157932
TEQ - toxicity equivalent quotient
mg/kg - milligram per kilogram

Sampling within the community was not conducted in conjunction with the sediment sampling in
2000, but five off-site soil samples were collected within a ½ mile radius of the facility during
the 1995 facility investigation. The PAH concentrations from the community samples were
recorded (Table 9).
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Table 9
Off-Site Soil Samples, 1995

Koppers Industries Inc., North Little Rock, Arkansas
Compound Concentration (milligrams per kilogram)

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Comparison

Value

Acenaphthene 0 1.9 1.2 0 0 30000

Acenaphthylene 0 0 0.26 0 0 None

Anthracene 0 0 0.096 0 0 20000

Benzo(a)anthracene 0.68 0.66 0.21 0.57 0.29 200

Benzo(a)pyrene 0.53 0.86 0.21 0.62 0.27 0.1

Benzo(b)fluoranthene 1.5 2 0.3 1.5 0.86 1

Benzo(g,h,i)perylene 1.2 1.2 0.16 1.3 0.94 10

Benzo(k)flouranthene 0.62 0.86 0.15 0.66 0.35 1

Chrysene 3.5 2.2 1.3 0.77 0.74 10000

Dibenzo(a,h)anthracene 0.073 0.22 0.034 0.1 0.068 0.05

Flouranthene 2 1.5 0.56 1.5 0.66 20000

Fluorene 0 0 0.11 0 0 20000

Ideno(1,2,3-cd)pyrene 0.31 0.092 0.11 0.61 0.18 1

Phenanthrene 0 0 0.14 0 0 20000

Pyrene 2.7 2.5 0.4 2.6 0.45 2000
Bolded values exceeded the comparison value

The highest concentrations of the compounds that exceeded comparison value were converted to
BAP equivalents and incidental ingestion doses were calculated for a 5-year exposure at a
frequency of 5 days per week (Table 10).

Table 10
Off-Site Soil Incidental Ingestion Doses

Koppers Industries Inc., North Little Rock, Arkansas

Compound Concentration
mg/kg

TEF BAP Adult Dose
mg/kg/day

Child Dose
mg/kg/day

Benzo(a)pyrene
0.86 1 0.86 0.00000087 0.00001221

Benzo(a)fluoranthene
1.5 0.1 0.15 0.00000015 0.00000213

Dibenzo(a,h)anthracene
0.1 5 0.5 0.00000051 0.00000710

TEF - toxicity equivalent factor
BAP - benzo(a)pyrene equivalent concentration
mg/kg - milligram per kilogram

Toxicity equivalent quotients from the soils near KII also were calculated, and doses were
estimated for the sample with the highest quotient (Table 11) . 
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Table 11
Off-Site Total PAH Toxicity Equivalent Concentrations

in Milligrams per Kilogram (mg/kg)
Koppers Industries Inc., North Little Rock, Arkansas

TEF S1 BAP S2 BAP S3 BAP S4 BAP S5 BAP
Acenaphthene 0.001 0.000 0.000 1.900 0.002 1.200 0.001 0.000 0.000 0.000 0.000

Acenaphthylene 0.001 0.000 0.000 0.000 0.000 0.260 0.000 0.000 0.000 0.000 0.000

Anthracene 0.01 0.000 0.000 0.000 0.000 0.096 0.001 0.000 0.000 0.000 0.000

Benzo(a)anthracene 0.1 0.680 0.068 0.660 0.066 0.210 0.021 0.57 0.057 0.290 0.029

Benzo(a)pyrene 1 0.530 0.530 0.860 0.860 0.210 0.210 0.62 0.620 0.270 0.270

Benzo(b)fluoranthene 0.1 1.500 0.150 2.000 0.200 0.300 0.030 1.50 0.150 0.860 0.086

Benzo(g,h,i)perylene 0.01 1.200 0.012 1.200 0.012 0.160 0.002 1.30 0.013 0.940 0.009

Benzo(k)flouranthene 0.1 0.620 0.062 0.860 0.086 0.150 0.015 0.66 0.066 0.350 0.035

Chrysene 0.01 3.500 0.035 2.200 0.022 1.300 0.013 0.77 0.008 0.740 0.007

Dibenzo(a,h)anthracene 5 0.073 0.365 0.220 1.100 0.034 0.170 0.10 0.500 0.068 0.340

Flouranthene 0.001 2.000 0.002 1.500 0.002 0.560 0.001 1.50 0.002 0.660 0.001

Fluorene 0.001 0.000 0.000 0.000 0.000 0.110 0.000 0.000 0.000 0.000 0.000

Ideno(1,2,3-cd)pyrene 0.1 0.310 0.031 0.092 0.009 0.110 0.011 0.61 0.061 0.180 0.018

Phenanthrene 0.001 0.000 0.000 0.000 0.000 0.140 0.000 0.000 0.000 0.000 0.000

Pyrene 0.001 2.700 0.003 2.500 0.003 0.400 0.000 2.60 0.003 0.450 0.000

TEQ 1.258 2.361 0.475 1.479 0.796

TEF - toxicity equivalent factor
TEQ - toxicity equivalent quotient
S(#) - sample number
BAP - benzo(a)pyrene equivalent

The highest BAP TEQ concentration from the samples was 2.361 mg/kg. The estimated child
dose for a 5-year exposure at a 5 days per week is 0.00003280 mg/kg/day. The estimated adult
dose is 0.00000234 mg/kg/day. Adult doses also were estimated assuming daily exposure
durations of 30 and 70 years (child doses are not estimated for extended durations; during the
extended duration their incidental ingestion behaviors change to adult behaviors). The maximum
estimated incidental ingestion adult dose was 0.0000033 mg/kg/day.

BAP equivalent incidental ingestion doses for individual component and quotients of total PAHs
in the facility drainage ditches and soils around the site ranged from 0.0000023 to 0.0015 mg
PAH per kg soil per day. The highest dose estimated from samples other than the drainage ditch
samples was 0.000033 mg/kg/day.

ADH estimated the cancer risk for a lifetime exposure (70 years), using the highest
concentrations of BAP to represent the worst-case scenario. Cancer risk is expected to be
0.01095 or 1 cancer case over a lifetime for 100 persons exposed.

We do not expect adverse health effects from exposure to PAHs because none of the estimated
exposure doses exceeded ATSDR’s acute MRL of 0.1 mg/kg/day for BAP and other PAHs.
Adverse health effects associated with oral exposure to PAHs occur at much higher doses than
those estimated for potentially exposed populations in the community [11].



26

Dermal Exposure Doses

Dermal absorption of contaminants from soil is a potential pathway for human exposure to
contaminants. Dermal absorption depends on numerous factors, including the area of exposed
skin, length of contact, concentration of the chemical on the skin, anatomic location of the skin, 
and a variety of other factors including chemical-specific factors. Many organic chemicals,
including the PAHs, bind to organic matter in the soil and thereby decrease their absorption by
the skin. Dermal absorption doses were calculated using the greatest concentration of BAP and
the greatest concentration of total PAHs in the community soil samples. By comparison, the same
parameters for exposure duration used in the soil ingestion calculations were used in the dermal
absorption calculations (5 days per week for 5 years.)

Only a small quantity of PAHs could be absorbed through the skin during work or play (as
indicated by the estimated oral exposure doses). Dermal contact with potentially contaminated
soils in the community is expected to be limited to occasional acute exposures. Adverse health
effects are not expected to result from skin contact with the detected concentrations of PAHs in
soils. Dermal studies linking PAHs to adverse health effects are based on direct dermal
application for prolonged periods [11]. The potential for dermal exposures to PAHs in the soil
can be greatly reduced by a thorough cleansing of the skin area that contacts potentially
contaminated soils or sediments.

Dioxin
In April 1995, a total of 30 sediment samples collected from three off-site areas (the west
drainage ditch, the southeast drainage ditch, and Protho Swamp) were analyzed for chemicals,
including polychlorinated dibenzo-p-dioxins and furans (PCDDs/PCDFs). In April and May
2002, USEPA contractors collected 21 on-site surface soil samples (0-6 inches) and two
sediment samples (0-6 inches).  

Dioxin and dioxin-like compounds are structurally related groups of chemicals from a family of
halogenated aromatic hydrocarbons. Depending on the number of chlorine-substituted positions,
several congeners are in each group. The most toxic and most studied congener is 2,3,7,8-
tetrachlorodibenzo-p-dioxin (TCDD). TEFs were developed to compare the relative toxicity of
individual dioxin-like chemicals to that of TCDD. Detected concentrations of these compounds
were combined and expressed as “total TCDD equivalent.”

Soil sampling has indicated that the highest concentrations of PCDDs/PCDFs (total TCDD
equivalent) were found in the Former Lagoon Area. Twelve samples taken from the Former
Lagoon Area showed an average concentration of 4.8 ppb and a maximum level of 12.6 ppb. 
PCDDs/PCDFs levels in the other four areas sampled ranged from 0.000014 ppb to 3.7 ppb.
Because the average level detected in the Former Lagoon Area was 4.8 ppb and because adults
and children do not often frequent the area, people are not likely to be exposed to dioxins at
levels that could harm their health. In addition, the drainage ditches do not typically flood, and
dioxin is not believed to be migrating off site.

Therefore, we categorized exposures to PCDDs/PCDFs in sediment and surface soil from the
areas sampled as no apparent public health hazard. This means that people may have been
exposed to contaminated media near the site, but exposure to the contamination is not expected
to cause adverse health effects.
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Garden Plant Uptake
Uptake of PAHs from soil to plants is generally low, less than 0.05% of the amount available.
The results from plant studies have indicated that plant-to-soil concentration ratios of PAHs
generally range from 0.001 to 0.33 [11].  This results in a much lower concentration of PAHs in
the plant, with the majority remaining bound to the soil. Studies at Oak Ridge National
Laboratories found that the bulk (86%) of PAHs in soil is not taken up by the plant. PAHs taken
up by the plant are the lightest and most water-soluble and remained primarily in the root of the
plant. Higher molecular weight PAHs, particulary BAP, were not absorbed from soil by
vegetation [18]. It is not expected that edible portions of garden plants grown in soils containing
PAH concentrations detected in the community soil samples would contain concentrations that
would cause adverse health effects. (PAHs were detected only in the two drainage ditches in the
community.)  The community soil samples were analyzed only for PAHs and metals (Table 4).
The concentration of metals in soil is similar to background levels and therefore would not be
expected to be a problem for growing fruits and vegetables. ADH hypothesized plant uptake of
dioxins from these soils (dioxins were not analyzed for in these community soil samples), and
like PAHs, dioxins are also not taken up into plants to any great extent [27].  

The concern about soil and fruits and vegetables, however, comes from soil adhering to the
surface of fruits and vegetables because of rain and watering.  Therefore,  ADH and other public
health agencies recommend washing fruits and vegetables prior to consumption regardless of
where they are grown.

Groundwater
Current and future exposures have been eliminated in all nine down-gradient residential wells
through the use of a public water supply. Only one down-gradient residential drinking water well
is located in the zone of contamination, and information regarding historical levels of
contamination and exposure is unknown. However, given the current nature and extent of the
groundwater contamination and the detected levels of site-related chemicals in the down-gradient
residential well, we do not expect site-related chemicals ever were present at levels where
historical exposure would have resulted in adverse health effects. Analysis of samples from three 
residential wells during a facility investigation and from a supplemental study conducted in the
early 1990s. Table 12 contains detected constituents in the sampled water from the wells. No
other chemicals were detected in the samples.
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Table 12
Residential Well Groundwater  

Koppers Industries Inc., North Little Rock, Arkansas

Substance

:g/L

W ell #1

12/3/92

W ell #1

5/10/95

W ell #1

7/20/95

W ell #2

1/9/93

W ell #2

10/26/93

W ell #3

5/10/95

W ell #3

7/20/95

Comp

Value

Acenapthene 77 73 600

Phenanthrene 3 200

Xylenes 2.1 10000

Barium 354 2000

Chromium 87 100

Copper 81 65 81 1300

Lead 82 15

Zinc 68 58.5 92000 68 1700 3000

:g/L = micrograms per liter (or parts per billion)
Comp Value = ATSDR comparison value 
Grey areas indicate the analyte was not detected

Well #1 and Well #2, sampled in 1994, are outside the area where groundwater contamination
occurred. These wells are not presently in use, but are usable. Well #3, which was sampled in
1995, is in the contaminant zone but has been sealed shut in accordance with state well-closure
guidelines and is no longer accessible.

Only two of the residential samples contained contaminants that exceeded ATSDR comparison
values (Table 12). One of the unfiltered water samples from Well #2 contained 92,000 ppb of
zinc. The same sample was filtered and analyzed for dissolved zinc, and none was detected,
indicating that if the water was properly filtered, zinc could be removed. However, residential
well water is seldom filtered. Sampling 9 months after the initial sample detected zinc at 68 ppb.
The large discrepancy in concentration indicates that zinc levels in the well water are
inconsistent, and potential exposures to water with high concentrations of zinc would result in
acute (#14 days) or intermediate (15-364 days) exposures.

Zinc is one of the most common elements in the earth’s crust. Zinc is found in air, soil, and water
and in all foods. Zinc is an essential food element needed by the body in small amounts.
Although too little zinc in the diet can lead to poor health, reproductive problems, and lowered
ability to resist disease, too much zinc also can harm health. Ingestion of large doses of zinc can
cause stomach cramps, nausea, and vomiting. Ingestion of high levels of zinc for several months
can cause anemia, damage the pancreas, and decrease levels of high-density lipoprotein
cholesterol.

The sampled well is not presently used as a drinking water source, but past exposures could have
occurred. An adult who drinks water containing 92,000 ppb zinc would receive a dose of
approximately 2.63 mg/kg/day exceeding the ATSDR intermediate and acute MRL of 0.3
mg/kg/day. An adult who drinks water containing 68 ppb zinc would receive a dose of
approximately 0.002 mg/kg/day of zinc, which is well below the MRL for zinc. The intermediate
and chronic oral MRLs for zinc do not provide levels of concern for zinc in infants, children, or
lactating women. The MRLs are based on soluble zinc salts, and nonsoluble zinc compounds are
less likely to have these effects at this level [19]. Aside from their irritant action, which at
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concentrations exceeding 67,500 ppb can induce vomiting, inorganic zinc (rather than zinc salts)
is relatively nontoxic by mouth [20]. Because the well is not used as a drinking water source,
ingestion of the water is not considered a pathway for current and future exposure. People who
might have consumed water from the well in the past also might have been acutely exposed to
high zinc concentrations. Although only a few samples were taken, the zinc concentration seems
to fluctuate dramatically. Additional sampling for zinc would be required to more fully
understand and explain the fluctuations and better estimate exposure doses. No chronic
exposures to levels of health concern should have occurred; any associated adverse health effects
should have been acute reactions to periods of high concentration. These potential effects would
have been limited to the period of ingestion of the high concentrations of zinc and would have
subsided when the concentration of zinc returned below effect levels.

Water containing high concentrations of zinc is generally not of concern for use as a water source
for gardens. Zinc is a plant micronutrient and plants efficiently handle zinc uptake. Zinc
metabolism in vascular plants is limited by the availability of transport proteins in the plant. In
the presence of excess zinc, plants either down regulate (transport genes turn off production of
transport proteins) or store excess zinc in plant vacuoles. Contamination of the food chain by
watering gardens with water containing high concentrations of zinc is not likely.

One of the samples from Well #3 had a lead concentration of 82 ppb. Lead is a naturally
occurring metal found in virtually all soils in Arkansas. Everyone is exposed to lead; minimizing
exposures is a prudent health practice. Health effects associated with oral exposure to lead are
not based solely on the dose received but vary with the ages of people exposed, local conditions
of exposure sites, media associated with the oral exposure, and a variety of other factors. Lead
does not dissolve easily in water. Lead in water is not uncommon, and USEPA maintains a
maximum allowable limit of 15 ppb lead in public water systems. In 1991, this level was lowered
from 50 ppb as a precautionary measure because of concerns for cumulative lead exposure in the
environment rather than on specific toxicology studies. In an adult, drinking water daily from a
water source that contained 82 ppb lead would result in a dose of 0.0023 mg/kg/day. For a 10-kg
(22-pound) child, daily intake of water containing 82 ppb lead would result in a dose of 0.0082
mg/kg/day. ATSDR has reviewed more than 100 studies of human and animal exposures to
various doses of lead. In general, exposure doses below 0.001 mg/kg/day do not harm humans or
animals. Exposure doses of 0.001-0.01 mg/kg/day produce minor changes in blood cells.
Harmful effects in animals occur at doses that reach and exceed 0.01 mg/kg/day [21]. ADH
recommends that individuals, especially children 1 through 6 years of age, who have potentially
been exposed to large amounts of lead, should be tested by their physician to determine lead
concentrations in their blood. 

Assessment of blood lead concentrations are a more accurate analytical tool for evaluating
potential health impacts of lead exposure than assessment of environmental exposures. A blood
lead test provides a physician with a quantified lead body burden. Estimation of the blood lead
level (BLL) that probably would result from a child drinking water containing lead can be
calculated using the Integrated Exposure Uptake Biokinetic Model for Children. If other lead
exposures are similar to average lead exposure in the environment, the model predicts that a child
less than 7 years of age who drank water from a well containing 82 ppb of lead would have a
BLL of 7.0-9.7 micrograms of lead per deciliter of blood (:g/dL).  This BLL approaches the
Centers for Disease Control and Prevention’s level of concern of 10 :g/dL but does not exceed it. 
 
Because the well is sealed shut and not used as a drinking water source, no one is currently being
exposed to lead; therefore, the lead in this well is not a current or future public health threat.  Past
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use of this well is not known; therefore, whether anyone was exposed to lead at levels that might
harm health is unknown.

Monitoring Well Data
Groundwater samples taken from monitoring wells during the RCRA facility investigation and
supplemental sampling were evaluated to define the nature and extent of contamination. No
known exposure to constituents in groundwater is occurring in the vicinity of the site. All
residents down gradient of the site are served by the municipal water system. Although a few
residential wells are in the area, only one is located in the area of constituent presence. That well
is sealed and no longer available for use.

Although consumption of the groundwater sampled from the monitoring wells would be
considered a health risk if people regularly drank it, no evidence exists that this water is or ever
has been used as a drinking water source. Only one residential well was located in the zone of
contamination, and it is not functional. The sample taken from that well did not detect any of the 
contaminants present in the monitoring well samples. This indicates that the zone from
which the well was drawing water is not the contaminated zone. Because all of the residents in
the area use a safe public water source as their potable water source, this pathway is considered
eliminated.

The plume of off-site groundwater contaminants is restricted to the area south of the site (Poe
Addition community). Extraction of dense nonaqueous-phase liquid (creosote) through recovery
wells began in 1998. Data from the monitoring wells indicate that the plume has decreased
considerably since the extraction began. Prior to initiation of the extraction process, the plume
had extended south of the site approximately ½ mile to the corner of Middle Street and Haywood
Street. The plume extended to the junction of Alma Street and Poe Street, and east to an open
field just east of Rogers Street. The following diagram (Figure 2) roughly depicts the plume
extension in 1998 and 2002. (The monitoring well data were taken from three vertical zones from
15 feet to 100 feet; some variation exists through the three zones. The map portrays the furthest
limits through the zones.)

FIGURE 2

Extent of Groundwater Contamination

Koppers Industries, Inc.

North Little Rock, Arkansas
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Garden Plants
The organic chemical constituents of the groundwater have limited availability to garden plants.
Garden plants obtain water from the soil in the root zone of the plant. Chemicals detected in
groundwater were available only to the plant if the chemical percolated through the root zone as
it moved toward the water table. Water entering soil gradually percolates downward to become
groundwater if it is not taken up by plants, evaporated, or held within soil pores. Assessment of
the effect of site contaminants on garden plants is linked to soil contaminants rather than
groundwater composition. Groundwater contamination by site contaminants indicates that those
contaminants could have been available for vegetative uptake at some point in the past. As
discussed earlier in the soil and sediment section, high molecular weight PAHs, such as BAP,
and metals at the levels detected are not absorbed by vegetation to any great extent. Therefore,
ADH believes that edible portions of garden plants grown in soils near the groundwater
contamination zone are highly unlikely to contain concentrations of PAHs and metals that would
adversely affect health.

The highest concentrations of analytes from the monitoring well samples are reported in Table 13
(no distinction is made concerning the vertical zone from which the sample was taken.): 

Table 13
Concentration Levels in Groundwater Monitoring Wells

Koppers Industries, Inc., North Little Rock, Arkansas

Constituent
Range of
Detected

Concentrations
(:g/L)1

Collected
2/15/002

Collected
5/16/002

Collected
8/8/002

Collected
11/1/002

ATSDR
Comparison

Value

Benzene 1.9 - 220 100 110 120 110 0.6

Ethylbenzene 21 J4 - 190 430 360 380 470 700

Xylene (total)3 1.5 - 790 110 110 150 120 10000

Acenaphthene 34 - 470 230 170 240 160 6000

2-Methylnaphthalene NA5 510 420 550 280 700

Naphthalene 16 - 10000 11000 10000 11000 8900 200

Carbazole NA 210 170 200 260 J 3.4

Dibenzofuran NA 60 48 51 35 140

Iron NA 34100 34400 35100 J 34500 11000

Manganese NA 5050 5830 770 790 2000

Potassium NA 3.3 3.5 2 3300 NA

Notes:
1 Includes wells M-4DR, M-34D, M-23DX, M-9D, M-27D, M-29D, and M-30D. Data were collected during the RFI SS (DEI,
1995).
2 Includes wells M-9, M-29, M-30. Data were collected during the 2000 Quarterly sampling in accordance with the Addendum
(dated May 5, 1998) to the RCRA Post Closure Groundwater Monitoring Plan (GMP). 
3 “Total” refers to the detection of the constituent in unfiltered (particulate-containing) samples.
4 J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte sample.
5 NA = Not applicable (either none detected, not sampled, or no comparison value).

A map in Appendix B, Figure 6, illustrates the groundwater monitoring well locations for the KII
site. Benzene, naphthalene, carbazole (a component of coal tar, coal tar pitch or creosote), iron,
and manganese exceeded comparison values in at least one of the monitoring well samples. The
presence of carbazole implies the presence of creosote. The concentrations of the contaminants
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significantly exceed screening levels. The potential for adverse health effects from ingestion of
water containing the above highlighted contaminants at the reported concentrations is statistically
significant. Estimated doses for benzene (6.3 mg/kg/day) are below health effect levels for
ingestion, but risks are associated with the volatilization of benzene from water used for purposes
other than drinking [22]. Daily consumption of water containing iron concentrations of 33,000
ppb exceeds the average daily intake of iron by about 25 times. Iron is an essential element; thus,
the body has an efficient mechanism for metabolizing it. However, iron saturation can cause
adverse health effects, such as nausea, intestinal bleeding, and liver and kidney damage [23].
Manganese doses of 166 mg/kg/day that would result from daily consumption of water
containing 5,830 ppb manganese could cause neurologic dysfunctions, including ataxia (loss of
muscular coordination) [24]. An estimated dose of 314 mg/kg/day of naphthalene that could
result from daily consumption of water with 11,000 ppb of naphthalene could result in hemolytic
anemia and in decreases in renal and hepatic functions. Data are limited for effects of oral intake
of carbazole.

COMMUNITY HEALTH CONCERNS

Residents from the Poe Addition and Glenview communities contacted ADEQ, ADH, and
ATSDR with concerns that exposures to the soil, water, and air in the vicinity of the KII site were
causing adverse health effects in the adjacent communities. Their concerns included respiratory
problems, chronic sinusitis, chronic bronchitis, asthma and allergies, nonspecific cancers, heart
disease, hypertension, cardiac arrhythmias, kidney disease, and brain tumors. Community
members also mentioned a number of residents with nervous disorders; and finally, residents
expressed concerns of health effects exacerbated by odors. See Appendix D for ADH’s response
to these community concerns.

This PHA was available for public review and comment from August 7, 2003, through
September 30, 2003. The public comment period was announced to the Arkansas Associated
Press by press release on August 6, 2003. Copies of this document were available for public
review at the City of North Little Rock “Layman” Public Library. Copies were sent to various
community members and neighborhood associations for public distribution. In addition, copies
were sent for review to other state and federal agencies.

On September 23, 2003, ADH, in cooperation with ATSDR and ADEQ, held a PAS at the
Glenview Recreation Center from 6:30 p.m. until 9:00 p.m. The PAS was organized so the
community could discuss the PHA findings with agency representatives and to allow the public
an opportunity to provide comments on the PHA. During the PAS, public comments were
received by various delivery methods, including PAS evaluations, typed comments by laptop
computer, comment cards, audio-recorded comments, and prepared public comments. ADH also
received public comments through ATSDR PHA questionnaires and formally written letters to
ATSDR. Public comments and agency responses are summarized in Appendix D.  

EVALUATION OF HEALTH OUTCOME DATA

Health outcome data records certain health conditions in populations. These data can provide
information about the general health of populations and on patterns of specified health
conditions. Some examples of health outcome databases are tumor registries, birth defects
registries, and vital statistics. Information from local hospitals and other health-care providers
also can be used to investigate patterns of disease in a specific population. When a completed
exposure pathway or community concern exists, ADH and ATSDR review appropriate and
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available health outcome data. Residents in the Poe Addition and Glenview communities had
voiced concerns primarily about respiratory problems and increased rates of nonspecific cancers
in the communities. Arkansas currently does not maintain a respiratory-specific registry;
therefore, this assessment focuses on the cancer registry information.

ADH’s, Arkansas Central Cancer Registry Cancer maintains the cancer morbidity (the rate of
newly diagnosed cancers in a population) information. Morbidity data can more accurately
pinpoint a cancer occurrence geographically when ZIP code boundaries are used instead of using
a more generalized geographic area such as the county. The Zip code boundaries allow a more
accurate definition of the exposed or potentially exposed population. However, use of the small
numbers often can be unstable and less accurate than use of data from larger geographic areas,
such as counties. 

In addition, although total cases can be reported at the ZIP code level, age-adjusted rates, vital for
cancer comparison, cannot accurately be computed because of the inaccuracy of ZIP code
population statistics.

The crude rate for a ZIP code can be estimated but should not be construed as an accurate
estimate of cancer risk. Crude rates are specific to a population and can be used only in
populations with similar distributions of age, sex, race, socioeconomic class, geographic
distribution, or any other variable that might affect the magnitude of the crude rate. Adjusted
rates allow better comparisons between populations without influence of confounding factors.
The crude rates reported for the state and ZIP code area can be used for general evaluation with
the understanding that no adjustments exist for confounders in the population.

A diagnosed-to-expected ratio is calculated by dividing the number of cancers diagnosed in the
area by the number of expected cases. This ratio is called a standardized incidence ratio (SIR). If
the SIR was greater than 1, more cancer cases than expected were diagnosed in the area. To
determine whether the ratio could have been higher just by chance, a confidence interval (CI) is
calculated for the ratio. The CI has a lower number (minimum value) and a higher number
(maximum value). Analysts commonly use a 95% CI, meaning that the true ratio is within the
range between the lower and higher values calculations with 95% certainty. If the ratio is greater
than 1 but the CI includes the number 1, then the ratio is within expected statistical limits. If the
CI does not include the number 1, then the ratio is statistically significant. A statistically
significant elevated ratio means more cases than expected were diagnosed, and the result
probably did not happen by chance.

Arkansas Central Cancer Registry data rely on accurate reporting from area hospitals and
physicians. Even if a resident receives treatment outside the area of residence, the data should be
collected because of data-sharing agreements with other registries. Review of cancer morbidity
data does not indicate exposure including exposure duration. Reporting to the cancer registry
began in 1996. During the first year of reporting, only facilities with 100-plus beds were required
to report their data. However, beginning in 1997, all hospital and clinic data regardless of bed
capacity were required to report these data. Because of minor problems associated with initiating
a new statewide program, the first 3 years of data were combined to better stabilize the rates. The
minor reporting problems were eliminated by 1999, and combining data was not required. Cancer
incidence by primary site for the ZIP code 72117 from 1996 through 2000 can be found in the
following table (Table 14).
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Table 14
Case Counts (Observed & Expected) for ZIP Code 72117

Submitted by Arkansas Central Cancer Registry

  Cancer

Type/

Year

Overall

Arkansas

Cases

Overall

Arkansas

Crude Rate 

(per

100,000 )

Zip Code

72117

Observed

Cases

(Pop. Est.

13,127)

Zip Code

72117

Expected

Cases (Pop.

Est. 13,127)

Zip Code

72117

Crude Rate

(per

100,000)

SIR 95% CI

 

All Cancers

1996-98 35,716 506 174 199.3 442 0.9 (.0034, .0046)

1999 12,817 502 67 66 510 1 (.004, .006)

2000 12,424 478 54 63 411 0.9 (.003, .005)

Lung & Bronchus
1996-98 6,946 91 38 35.8 96 1.1 (.0007, .0013)

1999 2,302 90 13 11.8 99 1.1 (.0005, .0015)

2000 2,254 87 11 11.4 84 1 (.0005, .0015)

Nasal Cavitites, Sinue, Ear
1996-98 61 3 0 1.2 0 0 0

1999 19 0.74 0 0.1 0 0 0

2000 18 0.69 0 0.09 0 0 0

Pleura
1996-98 37 2 0 0.79 0 0 0

1999 17 0.67 0 0.09 0 0 0

2000 10 0.39 0 0.05 0 0 0

Trachea and other Respiratory
1996-98 20 1 0 0.4 0 0 0

1999 7 0.27 0 0.04 0 0 0

2000 5 0.19 0 0.02 0 0 0

Larynx
1996-98 445 19 0 7.5 0 0 0

1999 142 5.6 0 0.7 0 0 0

2000 145 5.6 0 0.7 0 0 0
Stomach

1996-98 530 7 * 2.8 - - -

1999 196 7.7 * 1 - - -

2000 164 6.3 0 0.82 0 0 0

Liver
1996-98 200 9 0 3.5 0 0 0

1999 87 3.4 0 0.45 0 0 0

2000 83 3.2 * 0.42 - - -
*indicates less than 5 cases and is not reported
Case counts include both in situ and invasive cancers
Calculations based on 72117 population of 13,127 persons
SIR = Standard Incidence Ratio
95% CI = 95% Confidence Interval

Because the naphthalene cancer study reported increased incidence of nasal tumors as a possible
outcome from inhalation exposure, nasal cancers were specifically evaluated. No nasal cancers
were reported in ZIP code 72117. The data analyzed indicate no increased nasal cancer incidence
in the communities surrounding KII. It should be noted that the data evaluated are limited and
therefore not definitive. Still, no indications exist that exposure to the air contaminants in the
communities increased the risk of developing cancer reportedly linked to site contaminants. 
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Members of the community specifically requested information about other cancers reported in the
table. Of these, only cancers of the lung and bronchus had slightly elevated crude rates. Cancer of
the lung and bronchus cannot be properly evaluated without adjusting the rates for age and
lifestyle (particularly smoking rates in the community). None of the other crude cancer rates
(including total cancers) for Zip code 72117 were significantly elevated from the state crude rates.

CHILD HEALTH CONCERNS

ATSDR’s Child Health Concerns section recognizes that the unique vulnerabilities of infants and
children demand special emphasis in communities faced with contamination of their water, soil,
air, or food. Children are at greater risk than adults from certain kinds of exposures to hazardous
substances emitted from waste sites and emergency events. Children are more likely to be exposed
because they play outdoors and often bring food into contaminated areas. Some children eat soil
(also known as pica); pica typically occurs at 1-8 years of age. Young children are shorter than
adults, so they breathe dust, soil, and heavy vapors close to the ground. Children also weigh less
than adults, resulting in higher doses of chemical exposure per body weight. However, children
are not merely scaled-down adults. The developing body systems of children can sustain
permanent damage, if toxic exposures occur during critical growth stages. But most important,
children depend on adults for risk identification and management decisions, housing decision, and
access to medical care.

Residents voiced concerns about the close proximity of the community elementary school to the
KII site. Glenview Elementary School is located at 2101 Edmond Street, North Little Rock, and
borders a portion of the 155-acre site owned by KII. The one-level school building was built in
1962, with additions built in 1976. The school teaches students from kindergarten through 5th

grade. One hundred eighty-three students were enrolled during the 2003-2004 school term.
Twenty-seven employees (i.e., administrator, classroom teacher, secretaries, and teacher aides)
staff the school. Because of a few community concerns that Glenview Elementary students were
missing school at an increased rate because of illnesses related to the site, ADH personnel
reviewed the 2000-2001 academic year attendance rates for elementary students in both the
Pulaski County and the North Little Rock school districts. From this review,  ADH learned that
Glenview Elementary had a higher attendance rate than other area schools (see Figure 7 in
Appendix B).

The Glenview Recreation Center also is located less than ½ mile east of the KII facility at 4800
East 19th Street. The community center offers programs and activities to the public from 9 a.m.
until 7 p.m., Monday through Thursday, and from 9 a.m. until 5 p.m. on Friday and Saturday.
Children attend weekly after-school and weekend activities at the community center during the
school year, as well as summer programs. Because of the close proximity of both the elementary
school and the community center, ADH evaluated the likelihood that children in the vicinity of
KII could be exposed to site contaminants at levels of health concern.

The limited number of available off-site air, soil, and sediment samples indicate that exposures to
site-specific contaminants are not occurring at levels of health concern where children live, play,
or attend school. However, as previously mentioned in this document, ADH recommends that
additional unannounced off-site air monitoring be conducted. ADH further suggests that one of
the air monitoring stations be close to the school, as in the original air monitoring. The results of
the analysis of the drainage ditch sediments indicate that site contaminants have migrated from the
site but not at concentrations that would result in exposures that would adversely impact
children’s health. Additionally as discussed in the groundwater section of this document, ADH
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recommends that individuals, especially children 1-6 years of age, who have potentially been
exposed to large amounts of lead regardless of the source, should be tested by their physician to
determine lead concentrations in their blood. Children would not be expected to be exposed to
lead concentrations from KII that would cause health risk.

SITE UPDATE

Since this document was published for public comment, ADH personnel have conducted two
additional site visits (October and November 2003) to observe some of the additions and revisions
made to the KII facility. Site updates are listed below:

Accreditation Process
KII is undergoing a national safety, health, and environmental standards accreditation process. KII
is being audited by representatives from the International Organization for Standardization (IOS)
under the IOS 14001 model. 

Program to Capture Fugitive Emission
Fugitive emissions are emissions from uncontrolled points in the facility. KII used an engineering
consultant to design and install a new air emission control system. The equipment was installed in
June 2002 and was fully operational within a few months of installation. The system captures
normal operation vapors from storage and work tanks, and other process equipment and treats the
vapor at a 90% efficiency/reduction level.

Creosote Unloading Capabilities
When creosote is unloaded from railcars, it must be heated and agitated with the dome of the car
open. Elevated temperatures and agitation may allow vapors with a noticeable odor to be released.
KII has designed and installed new mechanical systems to capture vapors and route them to the
new emission control system. The new system also provides improved spill prevention and
containment technology.

Controlling Vapors
Controlling cylinder-door vapors is one of the most difficult areas for KII. Vapors and odors may
be generated when freshly treated wood is removed from the process equipment. When the wood-
treating cycle is completed, the cylinder doors are opened and the wood is removed to a concrete
drip-track before further handling. During this movement, vapors are released, and vapor recovery
systems for this short-term source are unproven.

While evaluating potential improvements, KII developed a more certain engineered improvement.
Four larger wood-treating pressure cylinders will replace the existing six cylinders. Production
will be approximately the same but with fewer door openings. This improvement will reduce the
frequency of odors. In addition, quick opening/closing hydraulic doors and related equipment will
minimize vapor and odor escaping from any open cylinder. Construction of these improvements is
in progress.

Storing Treated Material
Stored material can generate odors. KII is attempting to keep stored railroad ties as far from the
neighbors as possible. KII also is working with its customer, Union Pacific, to manage the work
so minimum inventory will be stored on-site.
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Dust-Control Initiatives
Most crossties cut at sawmills are transported to the facility by truck, with volumes reaching up to
50 truckloads per day. KII understands the dust and noise concerns of area residents and has
responded in several ways.

KII moved the truck entrance to the plant to the north end of the plant so trucks no longer drive
through the neighborhood to enter the plant. An office has been built at the new gate allowing
trucks to check in by the gate, thereby eliminating the need for trucks to drive the entire length of
the property to the old gate office. Ties have been stacked along the roads and fence line to
provide dust barriers. KII paved 900 feet of a former gravel road close to the neighborhood.
Through ongoing landscaping improvements, KII has planted over 575 trees and bushes along the
perimeter of the site. 

CONCLUSIONS

On the basis of available environmental and toxicologic information, ADH concluded that KII in
North Little Rock, Arkansas, poses no apparent public health hazard. No apparent public health
hazard is defined by ATSDR as a site where human exposure to contaminated media is occurring
or has occurred in the past, but the exposure is below a level of health hazard (Appendix E). This
determination is based on the following site-specific conditions:

• Estimated exposures to site related chemicals measured in the air are at concentrations
below levels that would result in adverse health effects. However, air sampling data were
limited and may not represent seasonal weather conditions and/or high production
activities at KII. Air quality may be better quantified by additional air monitoring.

• Past, current, and future exposures to on-site and off-site soil and sediment contaminants
are not expected to result in adverse health effects. Concentrations detected in the soils at
potential exposure points are below health effect levels.  However, the site is still active,
and the potential remains for hazardous materials contaminating soils and sediment. 

• Exposures to site-related chemicals in fruits and vegetables grown in gardens near KII are
not expected to result in adverse health effects.

• Past exposure to groundwater in the vicinity of the site is not expected to have resulted in
adverse health effects. Although groundwater beneath the site has been impacted by site-
related chemicals, residents in the vicinity of the contaminated groundwater use a public
water supply as their water source. The three residential wells that were sampled indicated
that the contaminated groundwater has had limited or no impact, i.e., all chemicals (except
zinc and lead) were below conservative screening values. Although lead is not a site-
related contaminant of concern, it is good public health practice that 
individuals – especially children 1-6 years of age – who have been potentially exposed to
large amounts of lead should be tested by their physician to determine lead concentrations
in their blood.

RECOMMENDATIONS

1. ADH recommends additional unannounced air sampling be conducted by USEPA/ADEQ
when odors are strongest. (ADH further suggests that one of the air monitoring stations be
close to the school, as in the original air monitoring.) 
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2. ADH recommends periodic monitoring (according to the USEPA Record of Decision) of
soil and sediment in the drainage ditches continue to verify contaminants are not escaping
the site containment area.

3. ADH recommends that residents thoroughly wash garden fruits and vegetables before
consumption.

4. ADH recommends that individuals, especially children 1-6 years of age, who have
potentially been exposed to large amounts of lead regardless of the source, be tested by
their physician to determine lead concentrations in their blood. 

5. ADH recommends that residents continue to use the public water supply for a potable
water source.

PUBLIC HEALTH ACTION PLAN

Past Activities

• Public Meeting (10/98) – ADH initiated a public meeting that included representatives
from KII, Beazer, ADEQ, and USEPA. Information presented at the meeting was based on
questions submitted by the community.

• Flyer (10/98) – ADH developed a flyer announcing the 10/22/98 public meeting and
mailed the flyer announcing the 10/22/98 public meeting to approximately 2,000 residents
in the Glenview, Rose City, and surrounding communities.

• Paid Advertisement (10/98) – ADH developed a paid advertisement that ran in the weekly
North Little Rock Times. The advertisement was released 1week before the public meeting
and the day of the 10/22/98 public meeting.

• Media Alert (10/98) – ADH developed and released a media alert announcing the public
meeting. The media alert was released 1 week prior to the public meeting and the day
before the 10/22/98 public meeting.

• Chemical-Specific Fact Sheets (10/98) – ADH developed and distributed chemical-
specific fact sheets (creosote, pentachlorophenol, and PAHs) to community members who
attended the 10/22/98 public meeting.

• ATSDR Brochure (10/98) – ADH distributed “About ATSDR” brochures to community
members who attended the 10/22/98 public meeting.

• Citizen Handbook/Resource Directory (10/98) – ADH distributed “Arkansas Citizen
Handbook on Superfund Sites” and “Resource Directory for Health Professionals and
Community Residents” to community members who attended the 10/22/98 public
meeting.

• Public Meeting Facilitation (10/22/98) – An ADH Health Educator served as the facilitator
of the 10/22/98 public meeting.
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• Public Availability Session (10/22/98) – ADH organized a PAS with representatives from
ADH, ADEQ, and USEPA for community members immediately following the public
meeting.

• Ninety surveys, which included postage-paid return envelopes, were sent to the community
members who attended the 10/22/98 public meeting. Fact sheets were sent to community
members who stated that they did not receive copies at the 10/22/98 public meeting and
were interested in receiving the information.

• Community Advisory Panel (CAP) information was presented (2/99) to a representative of
the North Little Rock Neighborhood Association.

• Public Availability Session (5/18/99) – ADH, in conjunction with ADEQ, organized a
PAS to report on past, present, and future activities regarding the KII site. Representatives
from ATSDR (Region 6), USEPA and KII also participated in the PAS.

• Media Alert (5/99) – ADH developed and released a media alert announcing the PAS. The
media alert was released 1 week prior to the public meeting and the day before the 5/18/99
public meeting.

• ATSDR Brochure (5/99) – ADH distributed “About ATSDR” brochures to community
members who attended the 5/18/99 PAS.

• Resource Directory (5/99) – ADH distributed “Resource Directory for Health
Professionals and Community Residents” to community members who attended the
5/18/99 PAS.

• Approximately 50 surveys were distributed at the PAS and sent to community members
who attended and signed in at the 5/18/99 session. 

• Environmental Update Flyer (3/02) – ADH and ADEQ developed an “Environmental
Update” flyer and distributed it to community members.

• CAP was formed 12/01 and began monthly meetings in 4/02.

• Press Release (8/03) – ADH and ATSDR released a press release announcing the release
of the PHA on 8/6/03.

• Press Release (9/03) – ADH developed a press release announcing the 9/23/03 PAS. It was
released a few days prior to the PAS.

• PAS (9/23/03) – ADH, in conjunction with ATSDR, organized a PAS to give the
community an opportunity to provide public comments about the PHA. Representatives
were present from ADH, ATSDR (Atlanta & Region 6), ADEQ, KII, and the community.

• Ninety-five community members signed in at the PAS held on 9/23/03.  Fifty-six people
completed the PAS evaluation sheet (59 % response rate). One person used the laptop to
type his/her public comment. Ten people filled out comment cards. Seven people audio-
recorded their public comments. Two people delivered prepared public comments.
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• ADH & CAP members toured KII on 10/20/03 to observe some of the additions and
revisions to the facility.

• ADH Director and other ADH colleagues toured the perimeter of KII and the 
surrounding communities on 11/12/03. 

• ADH presented information from PAS to the CAP on 11/17/03.

Ongoing Activities

• Fact sheets continue to be sent to community members requesting educational information
on the chemicals of concern at the KII site.

• The health educator provides educational material to the community and acts as a resource
person for the community.

• ADH attends monthly CAP meetings.

Future Action Plans

• The health educator will provide educational material and will continue to act as a
resource person.

• In a joint effort with ADEQ, ADH will develop a notification system to advise current and
new local residents to remain on the public water system.

• ADH will attend future CAP meetings.

• If data gathered during ongoing and future investigations and sampling indicate that
additional contamination is present at KII and exposures are occurring, ADH and ATSDR
will review these data to determine if potential public health hazards exist and issue a
health consult or addendum to this PHA if appropriate.
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