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FOREWORD

The Agency for Toxic Substances and Disease Registry, ATSDR, is an
agency of the U.S. Public Health Service. It 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 legz definition of a health assessment is
included on the inside front cover.) If appropriate, ATSDR also
conducts public hee th 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.

Exposure: 5 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 avironmental 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 then evaluate whether or not there
will be any harmful effects from these exposures. The report
focuses on public health, or the health impact on the community
as a whole, rather than on individual risks. Again, ATSDR
generally makes use of existing scientific information, which can
include the results cof medical, toxicologic and epidemiologic
studies and the data collected in disease registries. he
science of environmental health is still developing, and
sometimes scientific information on the health effects of certain
substance is not available. When this is so, the report will
suggest what further research studies are needed.

Conclusions: The report presents conclusions about the lev . of
health threat, if any, posed by a site and recommends ways to
stop or reduce exposure in its 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 mal sure that the data they have
provided is accurate and current. When infomed 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 send tl n to us.

Letters should be addressed as follows:
Attention: Chief, Program Evaluation, Records, and aformation

Services Branch, Agency for Toxic Substances and Disease
Registry, 1600 Clifton Road (E-56), Atlanta, GA 30333.
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Hanford 1100-Area (USDOE)

B. Site Visit

Formal site visits were made to the 1100-Area during the weeks of April 17, 1989; January
27, 1992; and ¢ il 18, 1994. The most recent of these visits was conducted by Dr. Jo A.
Freedman, a toxicologist, and Dr. Paul Charp, a health physicist, from the Energy Facilities
Assessment Section, Division of Health Assessment and Consultation, ATSDR.

Security measures at the 1100-Area consist of foot and ground vehicle patrols. All workers
and visitors are required to display identification badges. Any person on the premises without
security clearance is rec red to be escorted by cleared personnel; therefore, the likelihood of
current or past public access is not great.

C. Demographics, Land Use, and Natural Resource Use
Demographics

The reservations of the Coeur d’Alene Tribe, Colville Confederated Tribes, Confederated
Tribes of the Umatilla Indian Reservation, Confederated Tribes of the Warm Springs
Reservation of ( egon, alispel Tribe, Kootenai Tribe of Idaho, Nez Perce Tribe, Spokane
Tribe, and Yakama Indian Nation are dispersed in Washington, Idaho, and Oregon around
Hanford. The reservations and the largest population centers for most of the tribes are more
than 100 miles from the 1100-Area. Umatilla and Yakama are two exceptions. The 1100-
Area is 50 miles northwest of Umatilla’s reservation and 20 miles east of Yakama’s
reservation. Yakima River, on which Yakama Nation has fishing rights, is upstream
from the 1100-Area except for parts of the river 5 miles west and 8§ m :s south of the 1100-
Area that will be discussed later in this document. Hanford (including the 1100 Area)
contains lands some of the tribes ceded to the U.S. government in the nineteenth and
twentieth centuries. Because the tribes traditionally hunt, fish, and gather food and medicines
on and near the Columbia River or its tributaries, tribal leaders are concerned that their
people’s health may have been harmed by releases from other NPL sites of Hanford. No
tribal representatives expressed concern to ATSDR that their people’s health was harmed by
1100-4__1 'S,

..e Hanfor D :lear Reservation is on the banks of the Columbia River in southeastcm
Washington; it covers parts of Benton, Grant, Franklin, and Adams counties. " ant

Adams counties are more than 25 miles north of the 1100-Area. Benton County contains the
1 )0-Area and the cities of Richland and Kennewick. Across the Columbia River from the
1100-Area and the city of Richland is . .anklin County, containing the city of Pasco.
Richland, Kennewick, and Pasco are collectively called the Tri-Cities. The following
discussion abo the people in the counties containing or bordering on the 1100-Area and
cities near the 100-Area is based on the tables listed in Appendix B. The tables are
extracted from the 1990 Census of Population and Housing Data for Benton County, Franklin
County, and the Tri-Ci :s. Of the two counties, Benton has more people and a greater
population density. Franklin has a total area of 1,242 square miles. Nearly one-third of the
population in Franklin County is of Hispanic origin (Table B-1).
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Hanford 1100-Area (USDOE)

mobile home parks. The nearest residences include mobile homes in one of the parks and are
across Stevens Drive (about 100 feet) from the 1100-Area’s eastern boundary (see Figure 2).
Hanford High Sc ol (see Figure 2) is about 1,800 feet from the EM-2 Operable Unit. The
school and residences are south and southeast of the 1100-Area (4).

Natui  Resource Use

About 70% of the water used by the city of Richland for domestic purposes comes directly
from the Columbia River. Several pumps on an intake structure (due east of the southern
boundary of the trailer park -- see Figure 2) draw drinking water from the Columbia River,
which is about 1 mile east of the equipment maintenance units and about 18 miles east of the
isolated unit of the 1100-Area (11). In addition, water from the Columbia River is pumped
into the unconfined aquifer reservoir at the North Richland Wellfield. The municipal aquifer
recharge wells are on the eastern border of the EM-3 operable unit of the 1100-Area (see
Figure 2). About 15% of Richland’s water is supplied from the North Richland Wellfield.
Other water sources that add into the city’s general water supply include Columbia Well -
1100B (5-10% of Richland’s water), Duke Fields (3-5% of Richland’s water), and, until it
was taken out for maintenance at the start of 1993, Wellsian Field. Ascan' seen from
comparison of Figure 2 to Figure 3, the municipal wells are not in the path of migration of
the plume under the Horn Rapids Landfill. The potential for municipal water drawn from the
Columbia River to be contaminated by this plume or for the municipal wells to be
contaminated by the rainwater pool and suboperable units 1100-1 through 1100-6 will be
“discussed in the sections on Environmental Contamination and Pathways later in this
document. Water used by the Hanford 1100-Area is supplied by the city of Richland (5,12).

In 1985, the city of Richland enacted an ordinance requiring all city residents to use city
water for human consumption. According to a 1990 inventory by Washington Department of
Ecology (3), 10 residential wells predate the 1985 ordinance and may be used for domestic
water supply. Additional wells are to the south of the southemn boundary of 1100-Area,
across the Yakima River (13.14). A further search of Washington State Department of

ol s~ " ind w T permitti- - records revealed 12 wells d ""ed for domestic use
between 1¢ d )85 (15). On the basis of their street addresses, ATL _ R located these
wells within a * "angular region bounded on the north by Snyder Street (shown in Figure 2
and Figure 3) and exter ng 6,500 feet south (15). In addition, within the city of Richland
are about 100 households considered part of Benton County and not incorporate into the city
(16). These households do not use city water but draw water from the subdivision’s private
well (12,16). This subdivision is due south of the 1100-Area, across the Yakima River (16).

Figure 4 shows major surface water features near the 1100-Area. The Yakima River passes 5
miles to the we. and 8 1iiles to the south of the equipment maintenance units of the 1100-
Area. From where the Yakima River is 5 miles to the west of the equipment maintenance
units, the flow « groundwater under these operable units of the 1100-Area is eastward from
the Yakima to the Columbia River. As the Yakima River flows farther to the south, it is out
of the path of groundwater passing eastward under these operable units. The Yakima river
also flows south of the Rattlesnake Hills, not in the east-northeast path of groundwater
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Trichloroethene (TCE) and nitrate are the primary contaminants (3,4). This pli e is moving
northeast under the Homn Rapids Landfill and toward the Columbia River (Figure 3). Siemens
Power Corporation, through its contractor, Geraghty and Miller, Inc., began a remedial
investigation/feasibility study 1 ler the Wa ngton State Model Toxics Control Act (4).
Sampling and analysis that supplied data for this public health assessment were conducted by
or under the direction of DOE’s contractor, Westinghouse Hanford Company (3).

Soil

Soil was sampled either 0-6 inches deep or at the subsurface (more than 6 inches deep) (3).
Sampling was not random throughout the operable units but was restricted to areas that DOE
investigators believed were likely to be contaminated by waste disposal or vehicle
maintenance activity. Sampling took place from July through October 1989 (18).

Samples were analyzed for contaminants on the EPA target analyte and target compound lists
and were tested for ethylene glycol in suboperable units 1100-3 and 1100-4 (3,19). The
sample ethylene glycol content was indistinguishable from blanks -- less than 2,000 ppm.
ATSDR’s comparison values (EMEGs) for soil contaminated with ethylene glycol are
1,000,000 ppm for adults, 100,000 ppm for most children, and 4,000 ppm for children
exhibiting pica behavior (i1 _ :stion of non-nutritive substances). None of the samples showed
ethylene glycol in amounts sufficient to just_, further evaluation in this pul ¢ health
assessment (19).

The suboperable units 1100-1 and 1100-4 were not surface-sampled because they had been
backfilled with sand and gravel; 1100-1 after it ceased to be a designated battery acid disposal
site in 1977 and 1100-4 after tank removal in 1986 (3,4). The location of 1100-4 has since
been covered with concrete. It is under the floor of Building 1171, an indoor vehicle
maintenance facility (compare Figure 2 to Figure 3).

Table 2 below lists substances )orted in the Phase I Remedial Investigation (3) at
concentrations  ceeding ATSDR’s ct  parison values. These substances will be evaluated
further in the assessment to determine whether they could be of public health concern.

Arsenic is not a product or byproduct of any human activities know to have occurred in the
1100-Area; it is an expected constituent of soil of basaltic origin. Variability of basaltic
content in soil may account for variability in soil arsenic content. Arsenic is listed in the
table, although ATSDR does not assume it to be a contaminant generated by DOE, and its
concentration is similar to that expected in regional soil. It was found in the soil at
concentrations high enough to justify further evaluation in this assessment.

Tetramethyloxirane (TMO) was tentatively identified 10-22 feet below the surface. TMO
could be migrating towards the groundwater from the paint and solvent pit. TMO may be

hazardous by analogy to oxirane (ethylene oxide).

Lead is present near the surface (2-4 feet down) of the battery acid pit (1100-1) at levels that
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increase sharply as the surface is approached. The proximity to the surface of high levels of
lead in the backfill is evidence that the site may have been contaminated with more lead after
it had been backf ed. For this reason, absence of surface sampling at the battery acid pit
could be a significant data gap. DOE suggests that the concentration gradient is evidence that
the lead is unlikely to be a groundwater contaminant in the near future (3).

Scattered about the Horn Rapids Landfill were depressions in which lead was found in
surface or subsurface sampling. Most (>80%) had lead at levels below 30 ppm. In the
sparsely sampled northeastern corner of the landfill, there were two adjacent surface hits, one
at 102 ppm and one estimated at 482 ppm. A boring from this region contained lead
estimated at 854 m 4 feet below the surface. According to the record of decision, soil in
this portion of the landfill is not slated for removal but will be covered by a cap of 24 inches
of soil (9).

Polychlorinated biphenyls (PCBs) were reported at concentrations sufficient to justify further
evaluation at the rainwater pool and in 8 of 10 samples taken 0-1.5 feet below the surface in
the south-central Horn Rapids Landfill (4). Based on comparison of the retention time to that
of standards, DOE identified the mixture of PCBs as Aroclor 1248 (3,4). However,
identification of the specific + emicals classed as PCBs is not always straightforward (see
references cited in the section on Toxicological Implications). PCB-contaminated soil at both
the landfill and the rainwater ool will be removed to off-site disposal facilities before the
landfill is capped with soil (¢

Friable asbestos was reported. but not quantitated, at the landfill. During remediation. a layer
of 24 inches of soil will be applied to the landfill to prevent dispersal of asbestos fibers as
fugitive dust (9).

There was no analysis of the soil samples for nitrate, a contaminant in groundwater.
Although the 1100-Area is ¢ rently under DOE’s controlled access and will remain so until
the year 2018, future use is under debate (6). Some of the public advocates unrestricted use
for the 1100-Area (6). DOE representatives prefer that the 1100-Area remain zoned industrial
in the future but did not formally commit to restrict future land use (see A} endix A)  7-40
in ref. 4, 7). Multiple comparison values were chosen to reflect potential exposure levels that
could occur depending on whether the area is developed for residential use or remains
industrial.

Surfar Water : | Sediment

No permanent surface waters or seasonal streams are within EM-1, EM-2, or EM-3, although
there may be some seasonal streams in IU-1.

Groundwater - Monitoring Wells

Groundwater infc 1ation is available for the on-site operable units EM-1, EM-2, and EM-3,
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near Richland municipal wells are below or marginally above comparison values { ible 3).

Ambient Air

Air samples were collected April 11, 1990 upwind and downwind of suboperable units 1100-
1, 1100-3, and the Horn Rapids landfill. Tetrachloroethylene, 1,1,1-trichloroethane, carbon
tetrachloride, trichloroethylene, toluene, and octane were found downwind at concentrations
the same as or lower than those upwind (3). Total polycyclic aromatic hydrocarbons (PAHs)
were found at 6 micrograms per cubic meter (ug/m®) downwind of 1100-3, twice
concentration of ose found upwind (3). The Occupational Safety and Health Administration
(OSHA) permissible exposure limit for coal tar pitch volatiles, including PAHs, is 200 pg/m®
(23). ATSDR de ed a comparison value of 5 pg/m’ for general public exposure by
adjusting OSHA’s permissible exposure limit for the greater duration and frequency of
nonoccupational exposure and applying an uncertainty factor of 10 to allow for possible
increased sensitivity of the general public relative to healthy workers. Because total airborne
PAHs near 1100-3 exceeded s comparison value, they will be further evaluated in this
assessment.

B. Off-Site Contamination

Few environmental data are available for off-site contamination related to the 1100-Area.
Soil

No data were available on ¢« taminants that may be in surface or subsurface soil off site.

Surface Water and Sediment

The potential for contaminants from the 1100-Area to reach the Columbia River will be
discussed in the Pathways section of this document.

Groundwater - I 1nicipal and Private Wells

ATSDR scientists reviewed Richland city well data for contaminants from the 1100-Area.
Analyses of composite samples taken in 1987 and 1988 from the North Richland Wellfield
were available prior to the remedial investigation (18). The results of analyses + samples
taken from the North Richl: 1and ike wellfields from 1991 through 1994 were made
available to ATSDR in 1994 (24,25).

Although the presence of "nitrates, sodium, and sulfate . . . in Richland’s well water" was a
cause for placement of the 1100-Area on the NPL (2), the concentrations of these substances
in the North Richland and Duke wellfields were insufficient to justify further evaluation in
this public health assessment (18,24,25). Nitrate was detected in Duke Wellfield, 1 mile

ith southeast of the 1100-Area boundary, at 8,000 ppb, and in the North Richland Wellfield
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at 200 ppb (24,25). Both concentrations are below the comparison value of 10,000 ppb,
selected by ATSDR to protect infants. The North Richland and  uke wellfield supply 15%
and 3-7%, respectively, of Richland’s water. Nitrate is below the 200 ppb limit of detection
in the Columbia Ri* -, which supplies 70% of Richland’s water (25).

Sulfate was not detected in either wellfield, and sodium was 23 and S ppm in the North
Richland and Duke wellfields, respectively (24,25). The 1100-Area groundwater
contaminants, trichloroethylene, lead, arsenic, and chromium, were reported less than 0.5 and
2, 10, and 10 ppb, respectively, in both wellfields (24,25).

Twelve private wells used for domestic consumption are south of the 1100-Area and within
3,000 feet of the wells in the Duke Wellfield (15). The six northernmost wells are shown in
Figure 5. Other private wells tapped for household use were located in two regions within
the city of Richland. Both of them are at least 8 miles south of the 1100-Area and across the
Yakima River (12,16). Groundwater flow under the 1100-Area is eastward and northeastward
toward the Columbia River, not south to the Yakima River. ATSDR investigators believe
these southern private wells unlikely to be contaminated by substances in 1100-Area
groundwater.

Ambient Air

No data were available on levels of any contaminants in the ambient air off site. In the
absence of data, ATSL performed worst-case modeling. Agency scientists estimated the
maximal off-site concentration of PAHs to be less than 0.4 ug/m®. As described in the
section on ambient air contaminants on site, ATSDR derived a comparison value of 5 pg/m’
for general public exposure to PAHs.

The downwind station that detected 6 pg/m*® PAHs on site was 250 feet from the presumed
source of air contan 1tion, 1100-3 (3). As the vo. e of an airborne c¢....amination plume
expands. the concentration of contaminants will be reduced proportionately. For example, if
the PAH plume’s width, height, and length all doubled, the concentration would be reduced to
1/2 X 1/2 X 1/2 X 6 pg/m?, or 0.8 pg/m°. The nearest access to the public downwind and off
site is about 4,000 feet farther away from the downwind station (immediately outside the EM-
3 Operable Unit’s eastern border) (3). If the plume lengthened by 4,000 feet but did not
increase in width or height the PAH concentration at that point could maximally reach
250/(4.000+250) X 6 ug/m®, or 0.4 pg/m’. Because the lengthening plume would probably
also expand in width and height, the PAH concentration 4,000 feet from the downwind station
would probably be lower than 0.4 pg/m’.

Using the derived comparison value, ATSDR investigators do not consider the level of
contamination of off-site ambient air likely to be sufficient to justify further evaluation.

Toxic Chemical Release Inventory

Under Sect._.1 313 of the L.mergency Planning and Community Right-to-Know Act (SARA,
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Title IIT), manufacturers are required to report to the EPA annually if they have released into
the environment (routinely or accidentally) any of more than 300 toxic chemicals. Section
313 authorizes EPA to maintain the data in a computerized database known as the Toxic
Chemical Release 1ventory. Manufacturing facilities (as defined in the Standard Industrial
Classification codes 20-39) th  have 10 or more full-time employees and that manufacture or
use a Title Ol-listed chemical in an amount greater than its specified threshold for
manufacture, import, processing, or other use during any calendar year are required to
estimate their annual releases of such toxic chemicals into the air, water, and land. The
database is available to feder: and state government officials as well as to the public.

" ATSDR investigators searche the Toxic Chemical Release Inventory database for toxic
chemical releases to the soil, water, and air from facilities in Benton County, Wa ington,
including the Hanford Nuclear Reservation, for the reporting years 1987 through 1990. The
Hanford Nuclear Reservation was listed as a single entity, but ATSDR used information from
DOE to distinguish a ong the releases from four NPL sites (26). In particular, releases from
the 1100-Area cov 1 be identified. Table C-1 through Table C-4 summarize reported releases
greater than one pound. Tat C-1 lists releases to soil from DOE and industries of Benton
County. None of the releases to land reported by DOE originated from the 1100-Area. From
1987-1990, the DOE released from Hanford’s other NPL sites an assortment of chemicals,
including a total ¢ approximately 2,300 tons of sulfuric acid, sodium hydroxide, ar their
salt (sodium sulfate) to the soil. Approximately 2.3 tons of nitric acid was reported during
this period. Sodium ydroxide was also released by other industries in Benton County.

Other releases to soil included fertilizer components, such as ammonia and ammonium nitrate.

Smaller releases of sodium hydroxide and sodium sulfate from the Hanford Nuclear
Reservation into surface water were reported during this period, but none from the 1100-Area
(Table C-2). The largest chemical release to surface water from private industry in Benton
County was 8 tons of sodium hydroxide during 1987.

In 1987, the 1100-Area was the source of 1 pound of acetone, 7 pounds of methyl ethyl
ketone, 2 pounds of sulfuric acid. and 13 pounds of 1,1,1-trichloroethane released into the air
(see the shaded rows in .uble _ _,. __ the air relea % 1 for the der of
Hanford, the la st, more than 8 tons of carbon tetrachloride from the 200-Area, took place
over the course of 1987. H ford Nuclear Reservation also was the source of about 5 tons of
other volatile organic solvents, including acetone, methyl ethyl ketone, tetrachloroethylene,
Freon-113, and 1,1,1-trichloroethane, during 1987. Nine to 10 tons of ammonia were released
during 1987 and 1989, and a ton and a half of chlorine was released during 1987. The
largest recent release was about 23.5 tons of nitric acid during 1990.

The Hanford Nuclear Reservation was not the largest source of chlorine and ammonia
released to the air in Benton County -- during the reporting period, other sources released 15
tons of chlorine and more than 2,500 tons of ammonia. But all other Benton County
industries reported less nitric acid and volatile organic compounds than the Hanford Nuclear
Reservation released into the air during 1987 through 1990 (see Table C-4).
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probably due to inadvertent use of a preservative-treated bottle (22).

Wit those exceptions, ATSI  relied on information provided by DOE and its contractor,
Westinghouse Hanford Com} y, and assumed that adequate quality assurance and quality
control measures were followed with regard to chain of custody, laboratory procedures, and
data reporting. The validity of the analysis and conclusions drawn in this public health
assessment depend on the completeness and reliability of the referenced information.

D. Physical and )ther Hazards

No hysical hazards were observed within the 1100-Area other than those associated with
normal operations of a maintenance area. Sites of potential contamination were well
delineated and posted. Areas of potential soil contamination were marked with ¢ ins.

ATSDR investigators have not found contaminants in 1100-Area soil that could present an
explosion hazard to DOE visitors or employees in the present or to the public in the event of
fu e commercial or residential development. At EM-3, gasoline tanks were removed and
the soil was remediated in 1991. The Horn Rapids Landfill was used for construction and
industrial wastes, not household wastes; no methanogenic substances were buried in this
landfill. In addition, ATSDR scientists observed that wastes are buried by coarse soil of a
te: ire between sand and gravel and containing little or no organic matter. This soil is
unlikely to trap lighter-than-air substances such as methane. The landfill was extensively
monitored for soil gases to « imit the groundwater plume migrating beneath. The process
used an organic vapor monitor. The only positive readings were near paint cans. No
explosive levels of any substance were found. No methane gas was found (4).

The 1100-Area is currently patrolled by the DOE-contracted security force, and access is well
controlled. While portions of the 1100-Area are not completely restricted, the sites of
concern are not located in areas where casual trespassing would be a likely problem.

10222 IWAYS ANALYSES

To determine whether humans are exposed to contaminants migrating from a site, ATSDR
s f members evaluate the environmental and human components that lead to human
exposure. This evaluation or pathways analysis consists of five elements: source of
contamination; environmental medium in which contaminants may be present or into which
they may migrate; point of human exposure such as a private well; route of human exposure
such as ingestion, inhalation or dermal contact; and receptor population (people who are
exposed or potentially exposed).

ATSDR identifies exposure pathways as completed or potential. For a completed pathway to
exist, all of the five eleme! . must be present to provide evidence that exposure to a
contaminant has occurred in the past, is occurring, or will occur in the foreseeable future. A
potential pathway indicates that at least one of the five elements is missing but could exist.
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Potential pathways indicate that exposure to a co-*aminant could have occurred, could be
occurring, or could occur in the future. Pathway. are eliminated when at least one of the five
elements 1s missing and will never be present.

Past, present, and future exposure pathways that may present public health hazards are
discussed in this section.

A. Completed Exposure Pathways

There was no identification of completed exposure pathways at the 1100-Area by which
contaminants in so or groundwater could reach the public.

Soil Pathways

Because security measures restrict public access “~ EM-1, including the suboperable units
1100-1 through 1100-4, 1100-6, the Horn Rapid:. _andfill, EM-2, and EM-3, the public has
not previously had and does not currently have opportunity for contact with soil
contamination on site. Similarly, the public does not have access to Operable Unit TU-1.
This restricted access will continue as long as the property remains under DOE control. The
time frame for remediation and release of DOE’s Hanford property extends to the year 2018
(6). Although DOE stated "The 1100-Area . . . is to remain zoned industrial in the future,"
there is no formal commitment to restrict land use beyond the year 2018 (see Appendix A) (p
7-40 in ref. 4, 7). There are some among the public that prefer unrestricted use after that
time (6).

ATSDR found no evidence of completed pathways for worker exposure in the 1100-Area.
Because the mission of the 1100-Area is support and vehicle maintenance activities, there is
little need for DOE employees and contractors working in the 1100-Area to engage in

fre _ ent contact with contamina 1 lin the cou  of their dut D grern lation,
ATSDR asst.__s that .._per OSH:s |, 0 lures will be used.

Groundwater Pathways

The flow of ground- and surface water from contaminated parts of the 1100-Area equipment
maintenance units is illustrated in Figure 5.

There is no completed pathway by which the public could have come in contact with nitrate-
and TCE-contaminated groundwater migrating under the Homn Rapids Landfill in the past or
by which the public could come in contact with such water now. There are no known private
or municipal wells that are or have been used to supply drinking water (3,4). As for the near
future, there are no plans for municipal or private drinking water wells that might intercept
the plume of contamination to the east and northeast of the landfill as the plume extends to
the Columbia River in the region of the 300-Area. The 300-Area, another NPL site of the
Hanford Nuclear Reservation, does not draw drinking water from on-site wells. Drinking
water for the 300-Area comes from the Columbia River (11,28). The 1100-Area = :If i;
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supplied potable a 1 fire-control water by the city of Richland (5,12). Richland’s municipal
wells are 2 miles south-southeast of the landfill, out of the migration path of this plume (3,4).

No completed pathway exposes the public using Richland’s municipal water system to any
contaminants in the southern portion of the EM-1 Operable Unit, including 1100-1 through
1100-6; the EM-2 Operable Unit; and the EM-3 Operable Unit. The Duke and Columbia
wells are on Saint Street, a Richland street that passes a half mile south of the 1100-Area and
extends due east to the Columbia River (see Figure 5). Contaminants in the 1100-Area were
not found at concentrations of concern in water from the Duke Wellfield. This may be
because the wells are too far south to be in the migration paths of contaminants under EM-1,
EM-2 or EM-3. The North Richland Wellfield is due east of these sources of contamination
and could be in the migration paths. However, water from the Columbia River is pumped
into the wellfield faster than the city of Richland pumps water out for municipal use (25).
These relative rates of pumping probably explain why the nitrate concentration in the water
from these wells resembles that in the Columbia River more than that in the groundwater
from the Duke wells (25). Moreover, 70% of Richland’s gravity feed water distribution
system is supplied directly from the Columbia River, further diluting groundwater drawn from
the wells before reaches the public (12).

No completed pathway exposes Richland’s residents using water from private wells for
domestic purposes to contaminants in the southern portion of the EM-1 Operable Unit,
including 1100-1 through 1100-6; the EM-2 Operable Unit, and the EM-3 Operable Unit.
Twelve private wells are within an area with its north side 4,000 feet south of 1100-1 (15).
Six of these are shown in Figure 5 near the Duke and Columbia wells. The absence of 1100-
Area contaminai  in Duke wells may be because the wells are too far south to be in the
pathway of contaminated groundwater movement. The same logic applies to the six private
wells shown in Figure 5. The other six wells are still farther south, out of range of the map.

Other private wells tapped for household use were located in two regions within the city of
Richland. Both of them are at least 8 miles due south of the 1100-Area’s operable units and
across the Yakima River (12.16). The flow of groundwater under the 1100-Area is eastward
tov  ~ the Columbia River, not southward to t* ~ part of the Yakima River. AT/ R es
not consider that these wells could form part of a completed pathway by which the public is
likely to be exposed to 1100-Area contaminants.

Under federal ownership, the land on the Hanford Nuclear Reservation is not used for
residential or agricultural purposes, and domestic wells are not tapping groundwater in the
vicinity of Operable Unit IU-1. This situation is unlikely to change before the year 2018.
Because the movement of water underground (groundwater flow) tends to be downhill, people
living or farming on the ot r side of the Rattlesnake Hills are unlikely to draw groundwater
that might be contaminated by IU-1 soil. The downhill slope on the TU-1 side of the hills
extends approx 1ately in the direction of the 400-Area (shown in Figure 1). Groundwater
flow from under IU-1 is unlikely to pass close to sources of potable water used by Richland.
15, although environmental data were not available for Operable Unit IU-1, pathway
considerations make exposure of the public to any JU-1 groundwater contaminants unlikely as
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dilute contaminants that might be in groundwater.

ATSDR investigators then considered groundwater chromium, found in Well Number 3, could
potentially reach the public by this pathway. The chromium plume has been diluted almost
fiftyfold as it spread from Well Number 3 to Well Number 17 (see Tal : 3 and Figure 5).

As discussed above, the chromium would be further diluted by river water pumped into the
North Richland Wellfield and by water from the river and other sources mixed with wellfield
water in the city distribution system. Moreover, as will be explained in the Toxicological
Implications section, environmental chromium is unlikely to persist in a azardous form.

Groundwater Northeast

ATSDR scientists consider it highly unlikely that the second pathway (Groundwater Northeast
in Table 4) will present a hazard. By this pathway, groundwater contaminants migrating
under the Horn Rapids Landfill would reach the Columbia River and thence the city water
supplies for Richland, Pasco, and Kennewick. The flow of the Columbia River averages
120,000 cubic feet per second (17). Should groundwater contaminants under the Horn Rapids
Landfill reach the Columbia River, they would be quickly diluted by the river’s rapid flow.
The contaminants (from under the Horn Rapids Landfill) are unlikely to be detectable more
than a few yards from their point of entry into the river. They are unlikely to threaten the
river’s current Class A (excellent) status.

Air Pathway

If after the year 2018, land near the paint and solvent pit (Suboperable Unit 1100-3 of EM-1.
which is not selected for remediation in the record of decision) is developed for residential
use, persons who then build houses within 500 feet of that site could be exposed to
concentrations of PAHs above the comparison value developed by ATSDR. Past, current, or
future emplo of the "~ or  contr ors would have been or would be exposed below
the OSHA p ;sible exposure levels for occupational exposure and so are not included in
this pathway. .uis potential pathway could be completed only if, in the absence of
restrictions on land transfers that could take place in the year 2018, the current equipment
maintenance areas are developed for residential use.

PUBLIC HEAL1 IMPLICATIONS

A tripartite approach is used to assess the public health implications associated with a site.
First, ATSDR scientists address the toxicological implications in a discussion of health effects
that might occur in people exposed to specific contaminants. Second, they evaluate state and
local health databases for evidence that: ' health effects have occurred. And finally, the
Agency addresses the community’s concerns about site-related health issues. ATSDR staff
members believe that all three approaches are important to the eventual development of
acceptable solutions to site-specific public health problems.
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A. Toxic: )gical Implications

Introduction

A release « a hazardous waste does not always result in exposure. People are exposed to a
nonradiological contaminant such as those identified in the 1100-Area only if they come in
contact with it; exposure may occur by breathing, eating, or drinking a substance containing
the contaminant or by skin c¢ tact with a substance containing the contaminant. Several
factors determine the type and severity of health effects associated with exposure to a
contaminant. Such factors include the exposure concentration (how much); the frequency
and/or duration of exposure ( Hw long); the route of exposure (breathing, eating, drinking, or
skin contact); and the multiplicity of exposure (combination of contaminants). Moreover,
people can be exp ed to an environmental contaminant by more than one route of exposure.
Once exposure takes place, ¢ racteristics such as age, sex, nutritional status, genel
lifestyle, and health status of e exposed individual influence how the individual absorbs,
distributes, metabolizes, and excretes the contaminant. Together, those factors and
characteristics determine the health effects that may result from exposure to a contaminant.

ATSDR scientists consider the previously described physical and biologic characteristics when
developing health guidelines. Toxicological profiles prepared by the Agency’s s ntists
summarize chemical-specific toxicologic and adverse health effects information. Health
guidelines, such as ATSDR’s minimal risk level (MRL) and EPA’s reference dose (RfD) and
cancer slope factor (CSF) are included in the toxicological profiles. Those guidelines are
used by ATSDR public health professionals to determine an individual’s potential for
developing adverse noncancer health effects and/or cancer from exposure to a hazardous
substance.

Health guidelines rovide a basis for comparing estimated exposures with concentrations of
contaminants in environmental media (soil, air, water, and food) depending on who might be
exposed and the len; 1 of the exposure. An MRL is defined as an estimate of the daily
human exposure to a contaminant that is likely to be without an appreciable risk of adverse
noncancer he ~h fects over a s; ‘:ified duration of :posure (acute, <15 days; ir ediate,
15-365 days; chronic >365 days). Oral MRLs are expressed in units of milligrams per
kilogram per day (mg/kg/day). MRLs are not derived for dermal exposure. The method for
deriving MRLs does not inc de information about cancer; therefore, an MRL does not imply
anything about the presence. absence, or level of cancer risk. An EPA RfD is an estimate of
the daily exposure of the human population, including sensitive subpopulations, that is
unlikely to cause adverse noncancer health effects during a lifetime (70 years). Noncancer
he: h guidelines are adjusted downward using uncertainty factors to make them adequately
protective of the public health. Therefore, the health guidelines should not be viewed as a
strict boundary between what level is toxic and what level is nontoxic. For cancer-causing
substances, EPA has establi =d the CSF as a health guideline. The CSF is used to estimate
the number of excess cancers maximally expected from exposure to a contaminant.

.o link a site’s human exposure potential with health effects that may occur under site-
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in this area since the beginning of activities that resulted in the present contamination. Thus,
no resident family is or has been exposed to any air or soil contaminants. This situation is
likely to continue until the federal government transfers the land in the year 2018. Given the
nature of work pe »rmed by 1100-Area employees (vehicle maintenance and other support
functions), it has been and continues to be unlikely for employees to have frequent and
lengthy contact with soil. Workers are unlikely to be at risk from air contaminants because
contaminants were not identified at concentrations above OSHA standards (23). Remediation
workers could have greater exposure to soil contaminants. ATSDR assumes OSHA
requirements for worker protection against contaminated media will be met during
remediation.

Future Implications of an 1100-Area Redeveloped After the Year 2018

The future uses of the 1100-Area are currently under debate, and this area may be open to
public uses beyond the year 2018 (6). Although DOE stated "The 1100-Area . . . is to remain
zoned industrial in the future,” there is no formal commitment to restrict future land use (see
Appendix A) (p 7-40 ref. 7). There are some among the public that prefer unrestricted use
(6). To be protective of publ health, ATSDR has reviewed the toxicological implications
that would exist if this area were developed for residential, commercial, and industrial use by
the public.

Chemical-Specific I )lications

Lead -- ATSDR does not have a comparison value for lead. Under current and past
nonresidential land use, the concentration of lead in soil on site (as high as 482 ppm in the
top 6 inches or 8! ppm 4 feet below the surface at the northeastern corner of the Hom
Rapids Landfill and 266 ppm 2 feet below the surface at the battery acid pit) is not harmful
to public health because the public did not and does not come in contact with the soil (3,4).
As long as nonresidential use continues, no harm to public health can come from lead-related
data shortcomings. Two examples of such data inadequacies are (1) estimated values for two
high lead concentrations in the sparsely sampled northeastern Horn Rapids Landfill and (2)
absence of surface sampling at the battery acid pit despite a sharp increase in soil lead
concen fon as tl surface is approached. Additional sampling could determine whether the
estimated soil concentrations (at the Horn Rapids Landfill and the Battery Acid Pit) reflect
widespread lead contamination. Such w* " sp d contamination by lead in the soil could be
harmful for people if they moved into an 1100-Area developed for residential use after the
year 2018 (29,30). The relationship between soil lead concentration and the concentration of
lead in the blood of children living in an area depends on factors discussed in Appendix D.
Under worst-case conditions, if families who may move into a newly developed 1100-Area
have very young children whose average background blood lead concentration is 5 or 6
micrograms per deciliter (pg/dl) -- not considered to be lead-poisoned -- an increase of 6-7
pg/dl to 11-13 pg/dl could be sufficient to depress the children’s hearing, growth rate, and
average IQ (30). ° :y resided in such a community, middle-aged men might have a higher
average blood pressure (29,30). Office or industrial employees, who would spend less time in
the area and have little contact with the soil, would not be at risk. For additional information
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Chromium (Cr) -- The 1250 ppm chromium 14-16 feet below the surface at the Hom Rapids
Landfill (3,4) is not now a threat to the public health and is unlikely to become a threat even
if the land does become residential. There are two reasons for this. First, unless the land is
used for multiste 7 itment and office buildings with basement and subbasements, people
could not come in contact with the contamination now or in the future. It is unlikely to be
disturbed by human activities -- people probably would not dig 14-16 feet in a « »sed landfill.
Second, environmental chromium occurs primarily in two chemical states: chromium-III (Cr-
ITT) and chromium-VI (Cr-VI). The first, Cr-IIl (comparison values of 2,000 ppm or more),
which is environmentally very stable, is nutritionally essential for health, and not harmful at
soil concentrations Huble that maximally reported at the landfill. Even if all the chromium
released by DOE to the soil were the second form (Cr-VI -- comparison values of 10-4,000
ppm -- is much more toxic, especially if inhaled), in deep, airless soil this form is readily
reduced to Cr-III by sulfur 1) and iron (II) present in the soil; aerobic reductic  (in the
presence of oxygen) is possible only when organic substances are present (35-37). In the
semidesert climate of eastern Washington, the organic content of nonirrigated soil tends to be
low. This concentration of chromium in the soil below the site could be of concemn after
excavation only in the highly unlikely possibility that nearly all the chromium had persisted in
the environment as Cr-VI for 20-50 years.

The 2,810 ppb chromium reported in the groundwater under operable unit EM-2 is not now a
threat to public health and is unlikely to become a threat in the future. As discussed in the
sections on off-site groundwater contamination and groundwater pathways, groundwater
contaminants in the southemn part of the 1100-Area are not migrating towards municipal and
private wells drawing groundwater rather than river water; analyses of the Duke and
Columbia wells have not shown these contaminants above comparison values.

Monitoring well data suggest that contamination in groundwater substantially decreases as it
moves towards the North Richland Wellfield. The concentration of chromium diminished
from 2,810 to 57.5] > i the 600 feet from wells number 3 to 17 (see Figure 5 and Table 3).
At that rate, as the plume extends an additional 260 feet to the western edge of the North

R d Wellfield, its concentration would drop to about 40 ppb, below all chromium
comparison - a1es for drinking water. In this wellfield, its concentration would be further
diluted by water umped from the Columbia River. River and _ jundwater mixed in the
wellfield are further diluted in the Richland distribution system. The final concentration of
chromium in Richland tapwater is unlikely to become detectable.

Moreover, 32,810 ppb chromium would probably be primarily in the more stable, less toxic
Cr-I1I (comparison values of 10,000 ppm or more) oxidation state (see above), and therefore
below its comparison value. Table 3 indicates that where data were given for both filtered
and unf ered samples, unfiltered samples had much more chromium -- i.e., the chromium
was primarily insoluble. Insoluble chromium is more likely to be Cr-II than Cr-VI. Poorly
soluble Cr I tends to have low mobility in ordinary soil because it is adsorbed to clay.
Hanford soil is not clay-like; it is multiple layers of sand and gravel. Suspended Cr I can
be carried along by the flow of groundwater. Although this does not defin vely establish

yst of the chromium as Cr-II1, the absence of current chromium contamination and the
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of nitrate ingestion by those most sensitive among the public -- babies weighing less than 4
kilograms (8 pounds, 13 ounces) (31). Methemoglobinemia has not been observed as a result
of drinking water containing less than 10 ppm nitrate (31). Some 70% of the water in
Richland’s municipal stribution system derives from the Columbia River, which contains
less than 0.2 ppm nitrate (the level of detection). The considerations that would protect the
public (regarc :ss of future land use) from exposure to as much as 52 ppm nitrate in the
groundwater under the Horn Rapids Landfill have been discussed in the Pathway section of
this document. Briefly, I groundwater moving under the landfill is not being tapped for
potable water now, since : 1100-Area is being supplied by the city of Richland. The area
will continue to be so supplied after transfer of the land from federal control (5). When the
nitrate-contar nated groundwater plume extends to the Columbia River, nitrate will quickly
be diluted to ndetectable levels by the 120,000 cubic feet per second flow of water (17).

Tetramethyloxirane (TMO) -- ATSDR has no comparison value for TMO. TMO was
tentatively identif d in 4 samples in borehole DP8 some 10 to 22 feet below the surface at
the antifreeze and degreaser pit (1100-3) (3). Unless it was injected at that depth, it has been
migrating downward toward the groundwater at an unknown rate. How this could affect the
public health, and when, is uncertain in the absence of confirmation of its id tity, additional
sampling to quantify rate of movement, and possible research (in the event of confirmed
identification) on its toxicity. For a discussion of possible toxicological implications of
exposure ) TMO, see Appendix D.

Implications of Exposure of People in Richland and Rural Benton County

At present, the public is not exposed to 1100-Area contaminants via the Groundwater
southeast pathw: (see Table 4). Municipal and private wells are either too far south to be in
the path of migration of contaminated groundwater or the well water is sufficiently diluted
with Columbia River water to prevent a health threat. The protective effect of mixing, shown
by wellfield nitrate concentrations closer to those of the Columbia River than to the
groundwater taken from Duke wells, may result from water from the Columbia River being
pt | into the North - "' nd Wellfield faster than it is drawn from the wellfie ~ for

m )al use.

Implications of Expost : of People in the Tri-Cities Area

No one in this area ]  been or is being exposed to nitrates, trichloroethylene, or chromium
from 1100-Area groundwater contaminants in the plume moving northeast from the Horn
Rapids Landfill ecause this plume has not yet reached the Columbia River. As discussed
above, the highly volatile trichloroethylene is unlikely to persist in surface water until it
reaches a water supply intake. Nitrate in the plume is in high enough concentration to be of
concern if the water is ingested by infants. However, there are no drinking water wells that
tap the plume, and any 1ture residents would drink city water. In the future, the plume
could eventually deposit the contaminants in the river, where they would be diluted, most
likely below the level of detection, before they reach water intakes for the cities.
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. In the absence of a formal commitment to restrict future use of the 1100-Area, ATSDR
investigators will need to evaluate data that are either unavailable or qualitatively or
quantitatively inadequate. Following are examples of such data:

» post-remediation soil data for operable units EM-2, EM-3, and IU-1;

+ post-remediation groundwater data for Operable Unit IU-1;

+ quantitation of lead at the battery acid pit surface (top 3 inches);

 quality and quantity of soil lead analyses at the northeast corner of the Hom Rapids
Landfill;

« unconfirmed ider ication of aldrin at the paint and solvent pit; and

» unconfirmed ider ication of TMO at the antifreeze and degreaser pit.

RECOMMENDATIONS

. If portions of the 11( -Area are transferred from DOE to the public, the transfer should
include suffic :nt safeguards (e.g. institutional controls should be considered to protect public
health) to protect the public from exposure to unremediated sites and to guard against the
breaching of barriers created in the course of remediation (e.g., caps). In the absence of
safeguards, remediation plans should protect the public in case of residential use. For
example, remediation of the Horn Rapids Landfill should address remaining concentrations of
lead before the land is made available for use which could be residential.

. In the absence of limited access, the following specific additional information should be
supplied:

+ post-remediation soil data for operable units EM-2, EM-3, and TU-1;

+ post-remediation groundwater data for Operable Unit IU-1;

+ the concentration of lead at the surface of the battery acid pit;

» reliable additional data confirming or refuting high estimated lead concentrations in the
northeastern corner of the Horn ..apids Landfill subst 1ce and at 0-3 inches deep; and

« the identities and quantities of the substances tentatively identified as aldrin at the paint
and solvent pit and as TMO at the antifreeze and degreaser pit.

Substance-specific research on TMO should be initiated if its identity is confirmed at the
antifreeze and degreaser pit and it is not removed.

. If the existc e of completed or potential pathways is indicated by additional data, ATSDR

investigators should conduct site reviews and updates, health consultations, and exposure
assessments when resources are available.
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The Record of Decision for the Hanford 1100-Area was signed by representatives of the U.S.
Department of Energy, the U. S. Environmental Protection Agency, and the Washington

Department of cology in September 1993 (9). The ROD presents the selected remedies for
operable units EM-1, EM-2, EM-3, and TU-1.

DOE personnel and contractors will initiate the following actions in accordance with the ROD
and the subsequent U.S. Department of Energy Remediation Design and Remedial Action
Plan (9,41).

1. DOE’s proposed plans for remediating the contaminated areas in operable unit EM-1
are as follows:

a) off-site incineration of Discolored Soil Site (1100-6) soil that has a DEHP
concentration greater than 71 ppm;

b) off-site disposal of Rainwater Pool soil that has a total PCB concentration
greater than 1 ppm;

c) off-site disposal of Horn Rapids Landfill soil that has a total PCB concentration
greater than 5 ppm;

d) capping of the Horn Rapids Landfill with 24 inches of uncont 1inated soil to
prevent in lation of fugitive dust contaminated by friable asbestos;

e) monitoring of groundwater migrating under the Horn Rapids Landfill to ensure
natural attenuation of its TCE concentration to 5 ppb before the year 2018 or
before the groundwater reaches the Columbia River.

2) DOE will conduct Limited Field Investigations and Focused Feasibility Studies of EM-
2, EM-3, and IU-1. Solid wastes and contaminated media will be remediated to the
regulatory values of the Environmental Protection Agency and Washington State (8).

DC. plans to relinquish control of parts of Hanford, including the 1100-Area, after the year
2018. DOE plans no formal restriction on land use as part of the transfer (4,6,7).
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Department of Ener
FV,Nuhington. DC 20585 gy ATSDR/DHAC/OD

JINOV -8 PH 2: 39
0CT 291993

Dr. Mark Bashor
Associate Adminfistrator
Office of Federal Programs
n~v for Toxic Substance and Disease Registry
1ou0  ifton Road
Atlanta, Georgia 30333

Dear Dr. Bashor:

This letter is in response to your preliminary examination comments offered in
your Jetter dated September 1, 1993, on the "Hanford 1100 Area Remedial
Investigation and Proposed Plan for the Cleanup of the 1100 Area Superfund
Site”™ (DOE-RL-92-74).

In general, find these comments out of context for the remedial measures
proposed in —-~ards to the current and future land use in the 1100 Area. In
the Remedial .vestigation/Feasibility Study we performed risk assessmen on
two differen. scenarios, industrial and residential, at the request of tne
U.S. Environmental Protection Agency (EPA) for comparison purposes. The
residential scenarfo was not intended to be used for cleanup goals. The 1100
Area is currently in an industrial area and is to vremain zoned industrial in
the future.

ur specific comments regarding lead at HRL-1 and the Battery Acid Pit are
ai1s0 a point of concern. We screened at 500 mg/kg in Phase I and dropped lead
as a potential contaminant of concern for those areas below that
concentration. However, at EPA’s request, the Department of Energy (DOE)
RichYand Operations Office performed an analysis using their UPTAKE/BIOKINETIC
MODEL FOR LEAD (UBK) for the maximum concentration of lead detected at Horn
Rapids (854 ma/kg) for the residential scenaric. Based on the maximum
concentrati  of lead detected and the conservative UBK modal parameters, the
geometric m and geometric standard deviation of the predicted biood l2ad
levels indi e that approximately five percent of the exposed children would
be pected 1o have a blood level greater than 10 ug/di. Approximately
95 percent of the children would be expected to have a blood lead level less
than 10 ug/dl. The scenario of 1]00-EM-1 being residential is highly unlikely
based on its industrial setting and future land use considerations.

The proposed alternative for HRL-1 does rot include removal of soil in the
areas containing cancentrations of lead between 102 and 482 ppm. However, the
proposal does call for the placement of a two-foot soil cap designed for
asbestos abatement on the landfil) including those areas containing lead. It
is highly unlikely that this landfill will ever be remediated to support
residential use.

Please consider reassessment of your comments based on the above informaticn.
In addition, the “abbraviated” form of the health consultation does not
provide sufficlent information for a thorough review by COE. Background
information is missing (e.g., what scenarios were used in your assessments)
that would have provided a basis for additional comments. DOE would
appreciate that the Agency for Toxic Substances and Disease Registry corsider
discussing the health consultations with the appropriate operations offices
before sending out formal comments.

Sincerely,
%1.,\,\ ?[ r\i\m\sr\&/\*
{

Jane L. Honhart

Director

Richland Operaticns Division

Office of Northwestern Area Pragrams
Envirormental Restcration
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mammary glands in ro :nts. Association with occupational exposure (mostly inhalation) in humans,
though suggestive, is inconclu re. Oral exposure of rats produced cancer of the stomach, consistent
with an increased incidence of stomach cancer in Swedish ethylene oxide factory workers who fol-
lowed production by tasting the reaction mixture. Ethylene oxide is ranked as a probable human
carcinogen: Weight-of vidence group Bl carcinogen by the EPA, and group 2A by the International
Agency for Research in Cancer (IARC), both because there is adequate evidence in animal studies
and limited evidence in humans (6,13,14).
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