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' DEPARTMENT OF HEALTH & HUMAN SERVICES ‘ Public Health Szrvice
SL-06L

Agoncy for Toxi¢ Subitances
and Disease Reistry
Atlanta GA 30333

. May 9, 1991

Mr. John Henry

Bachtel National, Inc,
9200 Latty Avenue
Hazelwood, Migsouri 63042

Dear Mr. Henry:

Enclosed please £ind three copies of the Agency for Toxic
substances and Disease Registry (ATSDR) Preliminary Health
Assessment ~« Public Comment Release for thes Bst. Louils
Airport/Hazelwood Interim Storage/Futura Coatings Company Site.
This Preliminary Health Assessment is ATSDR’s evaluation of data
and information on the release of radicactive substances into
the environment from the St. Louis Airport/Hazelwood Interinm
Storage/Futura Coatings Company, 8t. Louis, Missouri, CERCLIS. NO.
MOD9B80633176., The purpose of the Preliminary Health Assessment
is to assess any currant or futurae impact on public health.

on bahalf of all concerned public/private agencies and
citizena, ATSDR is reguesting that the 8t. Louis
Airport/Hazelwood Interim Storage/Futura Coatings Company Site
Preliminary Health Assessment be placed in the repository for
this site. This will permit any interested party to review
and comment on the Health Ascessment. As indicated in the
enclosed Public Notice, ATSDR will accept written comments
from ths public until June 13, 1991, Comments should be
addressed to: Ms. Lydia Ogden-Askew, Community Involvexent
Liaison, Division of Health Assessment and Consultatien, .
ATSDR, Mailstop E«32, 1600 Ciifton Road, N.E., Atlanta, '
Georgia 3031313.

ATSDR is responsible for coordinating all news re:easaes and
the publication of the Fublic Notice. We only recuest that
you permit any interassted party to review and/or c¢opy the
Preliminary Health Assessment. The enclos=ed Prel:minary
Health Assessment should not be removed from the jepository.
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Pagae 2 = Mr. Jehn Henry

I you have any questions, please do not hesitate to call
Ms. Ogden-Askew, at 404/639-0610, Additiocnally, it is
important that you acknowledge receipt of these dccuments so
that we may have official notification of the repcsitory
status on record. Thank you for your cooparation and
agsistance., :

Binceraly yours,

Chief .
Records and Information Mantgement Branch
Pivision of Health Asseasnert

and Consultation

Enclosuras
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THE ATSDR HEALTH ASSESSMENT: A NOTE OF EXI LANATION

W v

- Sectlon 104 (i) (M (A) of the Compfehenslve Environmental Response, Compensation, a 1d Liability Act of 1980

(CERCLA), as amended, statss ...the torm health assessment’ shall include preliminary . ssessments of potential risks o
human health posed by individual sites and facilities, based on such factors as the nature ind extent of contamination, the
existence of potential pathways of human exposure (including ground or surfacs wates ¢« hlamination, air emissions, and
food chain contamination), the gize and potential susceplibility of the community within he likely pathways of exposure,
the comparison of expecied human exposure lsvels to the short-term and long-1arm healt: effects associated with
identified hazardous substances and any available recommended xposurs or tolerance li nits for such hazardous
substances, and the comparison of existing morbidity and mortality data on discases that nay be associated with the
obsarved levels of exposure, The Administrator of ATSDR shall use approprlm data, ﬂs 8 assessments, risk evaluations

and smdlca avallablo n'om the Administrator of EPA."

In accordance wlm the CERCLA socdon cited, ATSDR has conducied this preliminary health assessment on the data in
the site summary form, Additional health assessments may be conducicd for this site as more Information becomes
‘V‘lublc w ANDR-

The couclus:on and recommendations presented in this Health Assessment are the rcsull of site specific analyses and are
not to be eited or quoted far other evaluations or Health Assessments.

Uss of trade names Is for identification only and does not consuiute endorsement by the Public Health Service or the
U.S. Deparument of Health and Human Services,
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SUMMARY

The St. Louis Airport/Hazelwood Interim Storage/Futura Coatings Company, a
National Priorities List site, is 4n St. Louis County, Missouri. The site, a
U.S. Department of Energy (DOE) Formerly Utilized Sites Remedial Action
Program (FUSRAP) activity, is near the St. Louis International Airport and the
McDonnell Douglas Corporation. From 1946 to 1973, the site was used to store
radfoactive materials resulting from uranium processing. High levels of
uranium, thorium, radium, and radon were detected in soil, groundwater, and
air. The Agency for Toxic Substances and Disease Registry considers the St.
Louis Airport site to be & potential public health concern because of the
emission of radon and the presence of thorium in on-site air and off-site

. so'i;!siar]\d the emission of radiation resulting from the presence of these
materials,
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| BACKGROUND
A. SITE DESCRIPTION AND HISTORY

The St. Louis Afrport/Hazelwood Interim Storage/Futura Coatings Company site
{s in St. Louis County, Missouri. The site, which is composed of three
smaller storage areas, was combined by the U.S. Environmental Protection
Agency (EPA) into the present National Priorities List (NPL) site. These
areas were the St. Louis Airport Storage Site (SLAPS), the Hazelwood Interim
Storage Site (HISS) and the Futura Coatings Company site (FUTURA) (Figure 1).
The HISS and FUTURA areas share common facilities, These three facilities
were grouped together because of similarities of contaminants; proximity to
each other; contaminated haul roads, including portions of Hazelwood Avenue,
Pershall Road, and McDonnell Boulevard, between the areas; and air release of
radon-222 {Rn-ZZZ). The sites also show the qoss1b111ty of similar threats to
public health (Nitre, 1988). The areas are also 1isted on the Department of
Energy (DOE) Formerly Utilized Sites Remedial Action Program (FUSRAP).

The SLAPS 1s the largest of the three areas, covering 21.7 acres, and is
approximately 15 miles northwest of downtown St. Louis. To the south is
Banshee Road and a Norfolk and Western Railroad 1ine, to the west is Coldwater
Creek, and to the north and east {s McDonnell Boulevard. Next to the SLAPS is
the St. Louts Internatfonal Airport on the south. The Berkeley Khoury League
Park is to the north, and the McDonnell Douglas Corporation is to the west and
southwest. The SLAPS slopes to the west toward the creek, which is about 20
feet below the site and 500 feet above mean sea level (Figure 2).

The HISS and FUTURA areas, which cover about 11 acres, are approximately 0.5
mile from SLAPS and approximately 2 miles northeast of the St. Louis Airpert
control tower. They are bounded on the north by Latty Avenus; on the east by
the city of Berkeley; on the south by Hazelwood, the Norfolk and Western
Raflroad, and a tributary of the Coldwater Creek; and on the west by Coldwater
Creek (Figure 3). The associated off-site locations collectively known as the
Latty Avenue Properties are adjacent to the HIS and Furtura sites (Figure 4).

In 1946, the area was acquired by the Manhattan Engineering District of the
U.S. Army and used to store uranium wastes generated by the Mallinckrodt
operation in St. Loufs., Wastes stored at these sites also included scrap
metals, drums, covered piles, and unstabilized piles of waste generated during
uranfume-processing activities. At the SLAPS, the uranium-processing wastes
were stored on open ground and once covered two-thirds of the area to an
estimated height of 20 feet. In 1957, contaminated scrap metal and
miscellaneous radioactive wastes were buried on the west portion of the SLAPS
(USDOE, 1986a). In 1966, after the Continental Mining and Milling Company
(CMM) purchased the property, the wastes were transferred from the SLAPS to
the HISS. In 1967, CMM sold the property and wastes to the Commercial
Discount Corporation of Chicago. The waste was then dried and shipped to the
Cotter Corporation in Colorado. In December 1969, the Cotter Corporation
purchased the remaining wastes at the HISS and shipped some material to
Colorado. By late 1970, approximately 19,000 tons of uranium-processing waste
(raffinate) and barium sulfate remained at the site. By 1973, most of the
wastes were transferred to the Latty Avenue areas and the residual ?rocess1ng
wastes had been removed to the Cotter Corporation in Canon City, Colorado.



V7 /700 |

Besides the wastss at the present NPL site, additional wastes were moved to
efther the Weldon Springs Quarry NPL site, also in Missouri, or to the West
Lake Landf111 in St. Louis County. ODuring the Tatter part of the 1960’s, the
SLAPS land was transferred to the St. Louis Atrport Authority, which partially
remediated a portion of the area. The remediation included demolishing
existing buildings and burying the wastes on-site. The area was covered with
about 3 feet of clean fi11 during 1969. In 1977, the responsibility for the
groperty. but not ownership, was returned to the DOE that was formed from the
reakup of the Atomic Energy Commission (USDOE, 1986b).

Further remediation of the HISS and FUTURA area in 1977 generated 13,000 cubic
yards of contaminated material that were placed in a pile at the HISS area.
Later, the Nuclear Regulatory Commission (NRC) directed excavation of ~ °
contaminated soils on the eastern portion of this area. In 1982, the HISS and
FUTURA areas were placed on the DOE FUSRAP 1ist. Also in 1982, ditches
surroundin? the SLAPS were sampled by Bechtel National, Inc. The resulits of
this sampling delineated the 1imits of the uranium-238 (U-238) and radium-226
(Ra-226) contamination.

During 1984, additional remediation at Latty Avenue locations generated
another 14,000 cubic yards that were stored in a second pile at HISS. Also
during this time, a vehicle decontamination area was constructed, the area was
fenced, and the waste piles were consolidated.

In 1985, the DOE was authorized to reacquire the SLAPS site (Public Law
98-360) and use it as a permanent disposal site for the waste existing on the
site at that time. Also, contaminated soils from ditches surrounding the site
and wastes stored at HISS were to be stored at the site. Erosion along the
SLAPS was reduced by installing rock-filled structures along the western edge
of the site. At Latty Avenue locations, monitoring wells were installed. The
DOE also directed the Oak Ridge National Laboratories (ORNL) to survey the
haul roads between these storage areas. On the basis of this survey, the
major contaminant datected was thorium-230, (Th-230) and the portions of the
haul roads to be remediated were determined. These areas included portions of
Hazelwood Avenue, Pershall Road, and McDonnell Boulevard.

In 1986, tha roads leading to these areas were improved and during this

~ action, additional contaminated soils were removed from the area. Also,
boreholes were drilled at the SLAPS to define the nature and extent of the

contamination (USDOE, ]986a,b).

The total amount of the wastes believed to have been stored at the SLAPS is
125,150 tons, of which 241 tons were believed to be uranium, either naturally
. occurring (U-nat) or uranium-238 (U-238). Of this amount, the wastes perhaps
consisted of 106,500 tons of raffinate, 10,200 tons of leached or unleached
barfum sulfate, 4,000 tons of dolomite and magnesium fluoride, 3,500 tons of
scrap metal, 600 tons of U-containing sand and other contaminated materials in
2,400 drums, and 350 tons of miscellaneous wastes (Mitre, 1988).

In late 1989, the Army Corps of Engineers (COE) requested that DOE survey an
additional portion of Coldwater Creek. The {nformation ?arnered from this
survey was used in preparing the COE’'s Coldwater Creek flood control project.

Page 2
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B. SITE VISIT

The Agancy for Toxic Substantes and Disease Registry (ATSDR) conducted a site
visit on February 8, 1990, Participating in this visit were an ATSDR health
physicist, a representative from the State of Missouri Department of Health,
representatives from DOE and 1ts contractor, Bechtel National, Inc., and a
representative from EPA. During the site visit, a tour of the NPL site and
off-site environs was given as well as a historical perspective of the
operations resulting in the formation of the SLAPS.

C. DEMOGRAPHICS, LAND USE, AND NATURAL RESOURCE- USE

The three areas comprising the NPL site are in 2z commercial and industrial
area. The McDonnell Douglas Corporation {s within 0.5 mile of the site and
employs approximately 33,000 people. Runways from the St. Louts Airport
terminate near the SLAPS boundary on the southwest edge of the site. The
community closest to any one of the three areas is Hazelwood, Missouri, at a
distance of 1ess than 0.3 mile from HISS. The Hazelwood population in the
1980 census was 8,819 with most residents living north of Interstate-270,
which 1s about 0.75 mile north of the property. The town of Berkeley (1580
population of 16,146) 1s to the south (Mitre, 1988).

A recreational area, Berkeley Khoury League Park, is to the north of the SLAPS
and 1s contaminated with radioactive wastes previously stored at this site.

Coldwater Creek forms a site boundary and is not used for any recreational
activities in the vicinity of SLAPS. However, since the creek is about

19 miles in length, some parks with recreational activities may occur along
the creek. The nearest well ts believed to be about 1.5 miles north of the
SLAPS; however, no data are available to suggest §f this well serves as a
source of drinking water. There are no agricultural activities near the areas
(Mitre, 1988). :

COMMUNITY HEALTH CONCERNS

This site has posed many concerns for the health and safety of the residents
in St. Louis. In 1987, the ATSOR released a health ¢onsultation, but could
not adequately address the site then because of 1imited data. In that same
year, a private citizen's letter to the U.S. Senators and Representativas of
the region expressed concerns about the high concentrations of radicactive
materials detected in soils, sediments, and the Coldwater Creek environs.

In 1988, the St. Louis Board of Aldermen passed a resolution stating their
reluctance "that a permanent radioactive waste site near the airport would be
in the best interest to area citizens or the local environmant." The Board
additionally remained opposed to releasing the title from the city to DOE for
the purposes of site expansion (Resolution 146) unless specific conditions .
were met., In 1990, the Board of Aldermen voted to offer 81 acres near the
airport to the DOE (St. Louis Post-Dispatch, February §, 1990).

Page 3



U7 7661

Concerns have been expressed about the nine cases of cancer reportedly found
among the residents in the homes closest to the HISS. Citizens in this area
of Hazelwood requested the Missouri Department of Health to investigate these
cancer occurrences in the area and at other FUSRAP sites in the St. Louis
area, This request has been referred to ATSOR., Members of the Division of
Health Studies, ATSDR, have met with the State and investigated these
complaints. As a rasult of this investigation, 1t was determined that a
cancer cluster did not exist in the area surrounding the SLAPS. A cancer
cluster §s used to describe similarities between cancers, and in this location
nine different cancers were found. Furthermore, the types of cancers in the
Hazelwood area are not normally associated with exposure to alpha emitters
found at this site but with exposure to gamma radiation.

ENVIRONMENTAL CONTAMINATION AND OTHER HAZARDS
A. ON-SITE CONTAMINATION

Environmental monitoring locations for the SLAPS, HISS, and FUTURA areas are
shown in Figures S and 6. Results of on-site sampling performed by the NRC,
ORNL, and a DOE contractor found significant levels of radioactive materials
in the groundwater, soils, and air. The contaminants detected were U-238,
U-nat, Th-230 and Th-232, Ra-226, and radon (isotope not specified). The
levels detected were in excess of the regional background (bkg) values for the
St. Louis area as determined by the DOE. Although thera 1s no surface water
at the NPL site that could be contaminated, Coldwater Creek forms a boundary
z&ighe s;gga(F1gure 1) and contaminated surface runoff has entered the creek
re, N '

Groundwater

Monitoring wells were located along the periphery of the site. Sampling
results of these on-site groundwater monitoring locations at the SLAPS from
1981 to 1982 showed elevated levels of U-238. The yearly average during this
time was approximately 439 picocuries per liter (pCi/L) (one Sicocur1e equals
10" curies?, with the highest well averaging an excess of 1,851 pCi/L during
this time. Radium-226 and Th=230 were also detected in the groundwater.
These monitoring results showed average concentrations for Ra-226 and Th-230
of 0.64 pCi/L and 0.8 pCi/L, respactively. The highest concentrations
detacted showad lavels of 1 pCi/L for Ra-226 and 1.8 pCi/L for Th-230.

In 1988, groundwater monitoring at SLAPS showed the concentrations of total

uranium ranged from bkg to over 5,500 pCi/L, for Ra-226 the concentrations

ranged from bkg to about 1 pCi/L, and for Th-230 the concentrations ranged

from bkg to over 50 pCi/L at on-site locations (Bechtel, 1989a). At HISS,

groundwater samples from the site showed uranium concentrations ranging from

?#gb%o 8; pg;/L, Th-230 from bkg to 64 pCi/L, and Ra-226 from bkg to 3.7 pCi/L
dbles ? . :

Surface wWater

Surface water sampling in Coldwater Creek by the SLAPS showed the maximum
concentration of total uranium, including background, was 4 pCi/L. The

Page 4§



concentrations of Th-230 and Ra-226 were at or below bkg (Bechtel, 1989a).
Surface water measurements for radionuclides at the HISS showed the presence
of total uranium ranging from bkg to 5 pCi/L, Th-230 ranging from 0.1 to 0.9
pCi/L, and Ra-226 ranging from 0.1 to 0.3 pCi/L (Vables 1, 2).

Sediment

Sediment sampling at the SLAPS for total uranfum, Th-230, and Ra-226 showed
maximum concentrations of 1.7 pCi/g, 4.1 pCi/g, and bkg, respectively
(Bechtel, 1989a) (Table 1). Sediment sampling at the HISS for tota) uranium,
Th-230, and Ra-226 showed average concentrations of 1.7 pCi/g, 4.8 pCi/g, and
1.2 pCi/g9, respectively (Table 2) (Bechtel, 1989b).

Air

Airborne contamination at these areas consists of both gamma radiation and
Rn=222. The amount, or intensity, of gamma rays depends on the type of
radicactive material at the site, its concentration and depth from the
surface, and physical distribution in the soil. This intensity results in an
exposure rate, Measurements of the gamma ray exposure rate were made with a
pressurized fonization chamber. The Rn-222 concentration is dependent-on the
amount of Ra-226 present, since Rn-222 is the first decay .product produced
during decay of the Ra-226. A{rborne measurements for Rn-222 were the average
of 25 stations determined by alpha track detectors. The bkg station was 5
miles from the areas.

At the SLAPS, the gamma exposure rate has been measured at 9§ to 261 x 10"
roentgens per hour (R/hr, a roentgen is a unit of radiation exposure), with an
average of 84 x 10" R/hr taken along the northern boundary (Bechtel, 1987c).
In 1988, gamma radiation measurements showed a radiation exposure rate ranging
{rom ;7 to 2,229 x 10” R/yr above a bkg average of 73x10"" R/yr (Bechtel,
989a).

At the HISS area, the exposure rate was 13 to §5 x 10° R/hr, with an average
of 24 x ‘10" R/hr. The exposure rate at the FUTURA site was 8 to

27 x 107 R/hr outside existing structures. The bkg in the St. Louis area was
8 x 10" R/hr. Gamma radiation readings at the site during 1988 ranged from
13 to 55 x 10*-R/hrwith an average exposure rate of 24 x 10" R/hr with the
bkg in the St. Louis area of 8 x 10™ R/hr,

Rn-222 measurements at the SLAPS site, including the bkg of 0.3 gCi/L. ranged
from bkg to 6.8 pCi/L with a maximum average of 3.4 pCi/L. Results from the
HISS ranged from bkg to 3.4 pCi/L with a maximum average of 1.8 pCi/L. there
were seasonal variations in the measurements as Because gas emanation 1s
dependent on atmospheric temperature and pressure, there were seasonal
variations in the measurements. Ra-222 at the SLAPS for 1988 ranged from 0.3
to 4.6 pCi/L, including a bkg reading ranging from 0.3 to 0.6 pCi/L.
Background sampling locations were located a minimum of 0.5 mile from the
site. The average Rn-222 concentration at the site from 1984 to 1968 has
ranged from 0.1 pCi/L to 3.6 pCi/L (Bechtel, 1989a)., The DOE 1imit for FUSRAP
sites 1s 3 pCi/L,

Page §
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values were above the DOE guidelines for FUSRAP locations., Surface sofls from
along the creek bank suggested the presence of U-238 (78 pCi/g), Th-232
(§ pC1/9), Th-230 (5,100 pCi/g), and Ra-226 (71 pCi/g) (Bechtel, 1990).

During 1989, the COE collected additional soil plug samples along the banks of
Coldwater Creek. These samples were collected beginning at the termination
point of the Bechtel study and proceeded for an additional 4.8 miles along the
banks at 500 foot intervals. The top 6 inches of the soil plug were also .
analyzed for U-238, Th-232, Th-230, and Ra-226. The results of these sampiing
activities showed the maximum concentrations (above background) of U-238,
Th-232, Th-230, and Ra-226 were 12.9 pCi/g, 4 pCi/g, 27.7 pCi/g, and 2.4
gCi/g, respectively. Of these levels, Th-230 exceeded the DOE clean-up

evels. It has not been determined 1f the concentration of uranfum in this
survey exceeds guidelines since the guidelines are sti11 being formulated for
the St. Louis area (FUSRAP, 1989).

The results of soil sampling from over 60 properties located along the haul
roads have been reviewed and summarized. The maximum Tevels detected and the
corresponding depths are given in Table 4 (Bechtel, 1990). The contamination
was mostly confined to a depth of a foot over the haul roads. Along Latty
Avenue, however, in one area, the contamination was found as deep as 7 feet.
The survey along McDonnell Boulevard suggested the contamination in one
Tocation was at least 15 feet deep and over 1300 feet in length. In one
{solated area near the {ntersection of Eva Avenue and McDonnell Boulevard, the
contamination was found to a depth of 5 feet, Along Hazelwood Avenue, the
contamination was spread from the intersection of Frost Road to Pershall Road.
Contamination along Pershall Road was found at an average depth of 3 feet,
with an 1solated area contaminated to a depth of 13 feet (Bechtel, 1950).

The results of sampling supplied from the Latty Properties were for near
surface (12 inches above the surface), borehole readings for gamma-emitting
contamination, and soi1 sampling for radionuclides. These data are shown in
Table 3 (Bechtel, 1988).

Results of sampling from the Berkeley Khoury League Park recreational area
{ndicated that the concentrations, in soils, of U-238 were 10 pCi/g; Th-230,
20 pCi/g; and Ra-226, 2 pCi/g.

Railroad

The ditches running along the boundary of the SLAPS were sampled by
measurements in boreholes for the presence of gamma-emitting radioactive
materials and sod) samples. The major contaminant in these areas was Th-230,
present at a maximum concentration of 15,000 pCi/g. The U-238, Th-232, and
Ra-226 concentrations were 94 pCi/g, 6 pCi/g, and 130 pCi/g, respectively.
These maximum contaminant levels were found in surface sofls (a maximum depth

of 1 foot).

Banshee Road borders the SLAPS on the southern boundary. The sampling of this
area included 48 boreholes and sampling of surface soils. Two areas showed
elevated levels of Th-230 (34 pCi/g) with U-238 (<46 pCi/g), Th-232 (<7.l
pCi/g) and Ra-226 (<7.1 pCi/g) also present.

Page 7
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Airport Property
No off-site air sampling data for Rn-222 were supplied.

Results of general sampling of biota along ditches near the creek showed that
Ra-226 ranged from 0.008 to 0.2 pCi/g, Th-232 ranged from 0.0004 to 0.003
pCi/g, and U-238 ranged from 0.02 to 0,16 pCi/g (Bechtel, 1983).

C. QUALITY ASSURANCE AND QUALITY CONTROL

In preparing this preliminary health assessment, the ATSDR relies on the

information provided in the referenced documents. The ATSDR assumes that

adequate quality assurance and quality control measures were followed with

ragard to chajn-of-custody, laboratory procedures, and data report1ng. The

validity of the analyses and conclusions drawn for this gre1im1nary ealth

?s:essm:?t {s determined by the availability and reliability of the referenced
nformation.

In order to identify other possible facilities that could contribute to the
release of contaminants into the environment near the SLAP site, ATSDR
searched the most recent data contained in the Toxic Chemfcal Release
Inventory (TRI{. TRI §s developed by the EPA from the chemical release (air,
water, and sofl) information provided by specified industries. In searching
the data base by zip code, there were no reporting facilities in the same Zip
code as the SLAP site that released either radioactive materials or heavy
metals to the environment, y

0. PHYSICAL AND OTHER HAZARDS

The three areas composing the NPL site are fenced and placarded as a radiation
area. There are no physical hazards at these areas. The baseball field is
not part of the NPL site, but the city of St. Louis has closed the field and
placed signs stating the area is closed. The area 1s not fenced and access is
not controlled. St

PATHWAYS ANALYSES
A. ENVIRONMENTAL PATHWAYS (FATE AND TRANSPORT)

The Coldwater Creek flows through or forms the boundary of the SLAPS areas.
There 1s no known use of the creek for recreational purposes or as a water
source near the site. The creek, 19 miles in length, originates about 3.5
miles south of SLAPS,.flows for about 500 feet along the western boundary of
the site, and then flows into the Missouri River about 15 miles northeast of
the SLAPS area (FUSRAP, 1989). The river serves as the area’s source of
potable water, with the nearest water treatment facility on the Missouri River
above tha canfluence of the creek with the river. The SLAPS was used without
Tiners or a leachate collection system, and runoff has entered the creek.
Surface water runoff ultimately flows into Coldwater Creek by direct overland
flow or by drainage ditches into the creek that flows north-northeast into the
Missourt River,

Page 8
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There are two groundwater systems at the SLAPS. The u?per zone is composed of
a wind deposit or an eolian layer and a lacustrine or lake deposit. The lower
zone §s composed of the lake deposit material only. Separating the upper and
Tower zone s a deposit of legislature silty clay (Bachtel, 1986). Tha
underlying aquifer ¢s alluvial and approximately 25 feet below the surface, is
estimated to be 100 feet thick, and includes clay, slit, and gravel deposits.
The depth to the water table ranges from 25 to 35 feet. The water from the
system is saline, and wells produce Yow volumes of water. There is no known
use of the aquifer within a 3-mile radius of the site.

Leaching from the soil to the groundwater has occurred. It s unknown if the
grgunggater. :hich is believed to flow toward Coldwater Creek, discharges
nto the creek.

The air pathway includes fonizing radiation, Rn-222, and the possible exposure
from airborne dusts contaminated with radioactive substances or heavy metals.
The 1oniz1n? radiation can easily penetrate air and nominal thickness
materfals with no or very 1ittle attenuation. Rn-222 is an inert, radfoactive
gas and migrates easily through air, The decay products of radon are
particulate and can electrostatically attach to the dust particules.

There are no identified pathways for exposure from potantially contaminated
biota. No commercial or private crops are grown in the area and no hunting or
fishing 1s 1ikely to occur in these areas.

B. HUMAN EXPOSURE PATHWAYS

Rpparently, the surface water and groundwater are not used for water sources
in the area, therefore, these pathways are not considered viable routes for
exposure. Furthermore, the EPA dr1nk1n? water standards (40 CFR 141) for
radioactive materials are not exceeded in Coldwater Creek.

The exposure to fonizing radiation in the areas, although elevated in some
sites, 1s not of concern because of the small amount of time a member of the
public would spend in the areas of higher radiation.

The concentrations of Ra-226 and Th-230 at on-site locations are above the EPA
and DOE 1imits of 5 pC1/g from 0 to 15 c¢cm and 15 pCi/g over any 15 em of soil
beneath the surface (40 CFR 190-192), Since these areas are now fenced and
covered with clean fi11, this potential exposure route is not of great
concern. There s concern, however, with the soil concentrations at the
off-site Latty Properties because access to these areas are possibly not as
restricted as that of thae SLAPS, HISS, and FUTURA areas.

The release of Rn-222 from the soils into the air at the SLAPS exceeds the
regulations of DOE for FUSRAP sites (3.0 pCi/L). This also exceeds the NRC
11mit in unrestricted areas (10 CFR 20) and poses an inhalation hazard. The
elevated levels of the heavy metals antimony, beryllfum, cobalt, nickel,
selenium, and lead at the SLAPS, although of some public health concern, are
not considered an imminent threat since the contaminated area is fenced and
there 18 no public access.
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Inhalation or ingestion of afrborne contaminants associated with dusts can
result in radiation exposure to the res?1ratory system and, to a lesser
degree, exposure to the gastrointestinal tract.

Additional inhalation and ingestion of sofl contaminants may have occurred
during the use of the recreational fields when fugitive dusts were generated
during athlstic events. Because the haul roads associated with these sites
are known to be contaminated with radioactive materials, exposure to human
populations may have occurred during remediation of the roads in 1986 and
during use of the roads by commercial and private vehicular traffic.

PUBLIC HEALTH IMPLICATIONS

The contaminants of concern are Rn-222 (radiological halflife of 3.8 days) and
Th-230 (radiological halflife 75,400 years). Because of the type of radiation
these radionuclides emit--alpha particles and gamma rays--the greatest public
health concern arises from inhalation or ingestion of the materfal.

Rn-222 his been shown to be carcinogenic when inhaled, producing lung cancers,
Most of these studies have involved uranium miners because radon is a primar
member of a uranfum decay chain. Although the gas itself {s inert, some wil
be absorbed into the blood from the lungs and transported through the body
(ATSDR, 19892). However, the radon decay products are charged particulates in
nature and will electrostatically deposit on lung surfaces. As these products
decay further, many emit alpha particles that are completely absorbed in the
structures containing the radon decay products. These particles are the major
health hazard from exposure to radon gas. The Natfonal Council on Radiation
Protection and Measurements (NCRP) estimates the annual dose from radon to the
bronchial epithelium is 190 millirads for males and 10 year old children and
170 mil11rads for females (a rad is an estimate of tha radiation exposure
actually absorbed by 3 body). The lifetime risk of developing lung cancer
from the inhalation of radon at a concentration of a picocurie Eer cubic meter
fs estimated at 0.2] per 100,000 population. It is estimated that the annudl
exposure to radon alone gxceeds the exposure to all other naturally occurring
sources of radioactivity (NCRP, 1884).

The_concentration of Th-230 fn soils is in the picocurie range and 1 picocurie
of Th-230 has a mass of 48 x 107 grams (picograms). This amount of thorium
is not considered a chemical hazard, Mice exposed to milligram amounts of
thorium per cubic meter for 18 weeks showed no compound-related mortality.
Similar types of studies with rats, guinea pigs, rabbits, and dogs resulted in
similar findings. There have been no studies with humans concerning systemic
exposures to thorium alone. A statistically significant excess of deaths
resulting from pancreatic cancer has been reported {n former thorium workers
exposed to 0.13 mil1igrams/cubic meter (ATSDR, 1989b), Based on the amount of
thorium present at these areas, the greatest hazard 1s the internal exposure
to alpha particles and other radiations emitted from Th-230. The committed
whole body dose equivalents (the radiation dose delivered over a 50-year
period following intake of a specific radiocactive substance) for this
radioisotope are approximately 0.32 x 10" rem per picocurie inhaled and

0.54 x 10 rem per picocurie ingested (USEPA, 1988).
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Appendix A gives the DOE calculations for individuals using the recreational
fields. The ATSDR has reviewed these calculations, and 1ts calculations ware
higher than those calculated by the DOE (ATSDR-15 mrem; DOE-6.5 mrem). ATSDR
agrees with the initial calculation of the amount of contaminated dust
inhaled. The difference in calculations appears to be in the amount of dust
potentially ingested by a ball player. The DOE did not estimate the ingestion
of soils by a person sliding into a base in the contaminated areas but used a
value of 100 milligrams of soil ingested. The ATSOR used a value of 1 gram of
3011 being ingested which would account for the increase in the committed

ose.

Available Health Outcome Data Bases

The Missouri Department of Health, State Center for Health Statistics,
analyzes and consults on health related information collected from several
sources. The Center's Bureau of Health Data Analysis has available
statistical information, hospital discharge data and the Multi-Source Birth
Defect Registry. The Multi-Source Birth Defect Registry consists of birth
outcome data from the following sources: birth, death, hospital discharge
Crippled Children’s Services, and Neonatal Intensive Care Unft records.

For health assessments, cancer mortality rates by age, sex and cancer site are
calculated to determine whether there is a significant difference between the
area of concern and the rest of the state. Birth data {nclude fetal deaths,
low.birth weight births, and frequency of malformations in the area of concern
with comparison to the state rate,

For most of the state, the smallest geographic area that can be studied is
defined by a zip code. In the St. Louis metropolitan area, census tract
information is available that allows further refinement of the potentially
exposed population. However, that may sti1l represent a larger area than is
actually affected by a site such as SLAPS and the additional people in the
study group may well dilute and obscure any adverse health outcomes, {f
present.

CONCLUSIONS

Based on the {nformation reviewed, the ATSDR considers the St. Louis
Airport/Hazelwood Interim Storage/Futura Coatings Company NPL site to be a
potential public health concern. Emission of Rn-222 into the air and the
presence of Th-230 in off-site soils are considered the primary contaminants
of concern for their presence could result in humans inhaling and ingesting
these contaminants.
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RECOMMENDATIONS

. o The ATSOR recommends that additional remediation and chemical
characterization by the DOE be completed and submitted to ATSOR for
evaluation. It {s the Agency’s understanding that the additional
chemical characterization s presently being performed and that
additional site remediation s continuing for these areas.

o Additional sampling data are required for ATSDR to complete its
assessment of these areas. These data include more complete afr
monitoring data for off-site locations and sampling data for roads used
to transport contaminated materfals to and from these areas prior to
remediation, and sampling of the baseball field.

o Based on the additiona) sampling of the baseball field, ATSDR will
review these data and perhaps recommend that the baseball field and the
recreational area be fenced and access restricted.

¢ During remediation of the haul roads, dust'control;measures should be
{mplemented to reduce the generation of airborne dust, which would
reduce the 11kelthood of internal deposition of radicactive materials.

In accordance with the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA), as amended, the St. Louis A1rgort/Haze1wood
Interim Storage{Futura Coatings Companx NPL site has been evaluated for
% appropriate follow-up with respect to health effects studies. Since human

.  expssure to gn-site contaminants may have occurred in the past, this site is
being considered for follow-up health effects studies. After consultation
with Regional EPA staff and State and local health and environmental
officials, the Division of Health Studies, ATSDR, has determined that
follow-up public health actions or studies are appropriate for this site.

When indicated by public health needs, and as resources permit, the evaluation
of additional relevant health outcome data and community health concerns, if
available, is recommended.

PREPARER OF REPORT
Paul A. Charp, Ph.D.
Health Physicist

Remedial Programs Branch
Division of Health Assessment and Consultation

ATSDR Regional Representatives
Daniel Harper

David Parker
ATSDR Regfon VII
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- Table 1

Environmenta) Saﬁp11ng Data as reported in 1988 for the St. Louis Airport
Storage Site'

Groundwater Surface Water Sediment Soils®

Uranium 5,500 pCi/L 0.4 pCi/L 1.7 pCi/g 1,600 pCi/g’
Th-232 ND4 ND ND 63
Th-230 50 background 4.1 2,600
Ra-226 1 background background  §,600

! The Maximum contaminant level for these radfonuclides in drinking water is 5

PCi/L for radium and 15 pCi/L for gross alpha activity except for uranium.
The concentration of thorium and radium in soils should not exceed 5 pCi/g

above background over the first 15 cm of depth and 15 pCi/g averaged over 15

em at depths greater than 15 c¢m (40 CFR 192). There are no standards for the

concentration of uranium in soils.

Y Value 4s for Uranium-238

* No Data

Table 2

Environmenta) Sampling Data as reported in 1982 -for the Hazelwood Interim
Storage Site’ , :

Groundwater  Surface Water Sediment Soils?
Urandum 87 pCi/L 5 pCi/L 1.7 pCi 1800 pCi/g’
Th-232 ND* et/ ND pel/ ND Pel/s ] 4
Th-230 64 0.9 4.8 750

! The Maximum contaminant level for these radionuclides in drinking water is 5

gCi/L for radium and 15 pCi/L for gross alpha activity except for uranfum.
The concentration of thorium and radfum in soils should not exceed 5 pCi/g

above background over the first 15 cm of depth and 15 pCi/g averaged over 15

em at depths greater than 15 em (40 CFR 192). There are no standards for the

concentration of uranium 1n soils.

¥ Value {s for Uranium-238

‘ No Data
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Table 3
Off-site Radionuclide Levels as reported in 1988 from the Latty Propeftias

Location V=238 Th=232 Th-230 Ra-226
Wagnsr Electric
Corporation 18 (1) 5 (1) 810 (0.5) 11 (0.5)
General Investment
Fund 100 (0.6) 5 (5) 5.7Q0 (0.5) 89 (0.5)
Crow-St. Louis <20 (8) 4 (8) 460 (0.5) 10 (0.5)
SLT Warehouse .
Company <39 (2) 5 (5) 15 (1) 4 (2)
Graham Engineering ‘ :
Corporation <30 (8) 7 (8) 12 (0.5) 4 (8)

Values are expressed in pCi/g sofl with the value in parenthesis the depth at

" which that lavel of contamination was found.

Table 4

Maximum Contamination Levels as reported in 1990 along the Haul Roads
Asspciated with the SLAP NPL Site-

Location u-238 Th-232 Th-230 "Ra-226
Latty Avenue 48.2 (1.5) 9.5 (2) 1,413 39,9 (1.5)
McDonnell Boulevard 59 (0.5) 9 (8) 2,900 (0.5) 64 (0.5)
Hazalwood Avenue 72 (0.5) 9 (2) 4,810 (0.5) 42 (0.5)
Pershall Road 73 (0.5) 8 (1) 4,900 (0.5) 92 (0.5)

Values are expressed in pCi/g soi1 with the value in parenthesis the depth, in
feet, at which that level of contamination was found.
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Department of Enargy
Oek Risge Operationt
P.O.Box €
Osk Ridge, Tennessee 37831

April 20, 1988

Mr. Larry Birkla, City Manager
City of Berkeley

6140 North Hanley Road
Berkeley, Missouri 63134

Dear Mr, Birkla:
RADIOLOGICAL STATUS OF RECREATION FIELDS

This letter 15 n response to your inquiry concerning the radiological status
of recreation fields used by the City of Berkeley with regard to potential
health risks to persons playing on the fields,

The Department of Enerqy (DOE) has "standards" or guidelines for radiocactive

contamination 1n sof1 that are adopted from Environmental Protection Agency

> (EPA) quidelfnes. 1f soil contamination exceeds these guidelines, remedial

- . action 1s considered. On a sfte specific basis, contamination levels above
DOE guidelines are reviewed to determine if there is any practicable way for

the contamination to reach the human environment in sufficient quantity to

represent a potential health hazard., If such a hazard exists then action is

taken fmmediately. However, {f it 1s determined that there are no significant

health risks then site clean up is scheduled accordingly.

In October of 1586 samples were taken from the recreation fields in the-area
extending about 300 feet north of McDonnell Douglas Boulevard. Analysis of
these samples found that contamination exceeding DOE 5011 contamination
guidelfnes was present. This is the same {nformatfon that was provided to you
and to the director of the Afrport Authority in a letter dated March 11, 1987,

Uti112ing these data, a conservative hazard analysis was performed on the
recreation fields, This analysis made conservative assumptions on conditions
which are not normally present, such as continuous high dust levels containing
the radfoactivity, Also, a1l of the contamination was found in grass covered
areas which further reduces the risk of exposure to ball players by means of

A-l
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Department of Energy
Osk Ridge Operations
P. 0. Box €
Ok Ridge, Tennesses 37831

April 20, 1988

Mr. Larry Birkla, City Manager
City of Barkeley

6140 Morth Hanley Road
Berkeley, Missouri 63134

Dear Mr. Birkla:
RADIOLOGICAL STATUS OF RECREATION FIELDS

Please find enclosed a copy of the hazard assessment which was referenced in
our letter of April 20, 1988, If there are any questfons, please contact Mr,
Sinceraly,

Andrew Avel at (615) 576-0844,

Peter J. Gross, Director
Techfical Services Division

Enclosure:
As stated
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Calculations

Estimate of the 50 year comnitted effective dose from dust
inhalation by the ball players at SLAPS ballfields,

Assumptions:

1. It {s assumed that the playing season i{s 18 weeks per
year. This is the normal season length.

2. The player is &t the ballfields for & hours per week., This
gives a total number of hours at the playing field for the
season to be 144 houre. This amount of time would provide

for one hour of practice each day and one two hour game
each week. _

3. The respiratjon rate is that for a standard man doing light

work, 9600 liters per 8 hours. This respiration rate was
chosen since baseball does not require great exertion,

4. All of the dust particles are assumed to be of respirable
eize, 1 mieron, |

5. The mass loading of soil {n the air f{s assumed to be S
mg/m3., This is S0% of the ACGIH TLV for nuisance dus:s,
Since most of the ballfjeld area is covered with sed this
should be very conservative,

Method for estimating the 50 year committed effective dose:
The anmount ©f dust inhaled per sesson (s given by:

dust inhaled/season = (amount of dust in the air) X (respirazion
rate) X (time) substituting the assumed values gives:

dust inhaleéd/season = (5 mg/m’) x (10-3 g/mg) x (303
n3/liter) x (9600 liters/8 hr) x (144 hr/seaszon)
= 0.864 g/season

From this the 50 year committed effective dose equivalent for
one season's exposure is given by:

%0 year commnitted effective dose = (dust inhaled/season! X

(soil concentration ) x
(committed effective dose egquivalent factor)

Table I gives the i{sotope, avarage soil concentration, ecomnitted
dose equivalent factor, and the 50 year commjitted effective dose
for the {sotopes present at the SLAPS ballfields, The total 50
year committed effective dose from inhalation for one season of
play is 9,3 mren,

1460f-4
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Calculasions
page 2

I1.

Estimates of the external dose equivalent from the soil at the
SLAPS ballfields.

Assumptions:

1. It is assumed that the playing season igs 18 weeks per
year., This is the normal season length,

2. The player is at the ballfields for 8 hours per week, This

gives the total number of hours at the playing field to be
144 hours per season,

3. Soil {s assumed to have a density of 2 g/em3,

4. All of the contamination contained i{n the top 15 ¢m of so0il
is assumed to be an infinitely thin layer at the surface.
Incorporated in this assumption {s the fact that there is
no contamination below 15 em,

5. Al]l short=l{ved daughters are assumed to be in seculat
equilibrium with their long-lived patent or be present at
the relative abundance founé naturally.

Method for estimsting the external dose equivalent:

For this estimate it is assumed that all of the contamination
in the 15 em of the soil is located at the surface: this Y
concentration will be called the effective contamination/ene<,
The effective contamination/em? is given by:

effective contamination/cm? = {goi} concentration of

contaminant) x (soll density)
x (15 em)

The estimate of the external dose equivalent ig then given by:

external dose equivalent = (effective contamination/cm?) x
(external dose rate conversion
factor) x (time spent (n
contaminated area)

Table 2 gives the {sotope, average 80oil concentration, external
dose rate conversion factor, and the external dose equivalent
for the isotopes presented the SLAPS ballfields, The total
external dose equivalence from all isotopes {s a 3,9 mren.

III. Estimate of the external dose egqujvalent from immersion {n a
dust cloud at the SLAPS ballfields.
1480f-5
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Calculations
Page 3

Assumptions:

1. ;:ais assumed that the playing season is 18 weeks pe?

¢. The player {s at the balifields for 8 hours per week.

3. The mass loading of the soil in the air is adsumed to
be & mg/m3,

4. All short-lived daughters are assuﬁed te be in secular
equilibrium with their long-lived parents or be presen:
at the relative abundance found naturally.

Method of estimating the external dose equivalent from immersion
in a dugt cloud.

The external dose eguivalent from immersion in & dust cloud s
given by:

external dose egquivalent = (goi{]l concentration) x
(mags loading factor) x
(dose rate conversion factor) x
(time spent {n dust cloud)

Table 2 giveg.the {sotopes, -average soil concentration, externail
dose rate conversgion factor, and the external dose equivalent
for the isotopes present at the SLAPS ballfields, The total
estimated external dose eguivalent from immersion in a dust
cloud is 3.8 x 1076,

A1l of the information for these calculations were taken fron

*Models and parameters for Environmental Rad{ological
ASSstments.' DOE/TIC-11468, 193‘

1460£~6
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1sotope

U-238
Th-234
pPa=234m
Pa-234
V-234
The230
Ra-226
Rn=-222
Po=-218
Pb-214
Bi-214
Po-~214
Pb=210
8i=210
Po-210
T™The232
Ra-228
Ac-228
Th=-228
Ra=224
Rn=220
Po=216
Pb-212
Bi-212
Po=212
T1-208

1460£-7

Data for the caleculations of the 50 yeat committed dose

equivalent

Average Soil Committed Effective
Concentration Dose Frquivalent

(PCi/qg) (mrem/uci)
10 1,0x20° ()
10 2.0 x 10% (W)
10 3.7 x 10°3(w)
0.013 9.6 (¥)
10 1.1 x 105(y)
20 3.7 x 16%(w)
2 8.5 x 103(w)
2 2,8 x 1071 (=)
2 3.1 (W)
2 1.5 % 108 (W)
2 1.2 x 10! ()
2 1.7 % 107 (W)
2 2.6 x 10° (W)
2 2.0°x 107 (W)
2 1.0 x 104 (;)
2 4.1 % 10° (W)
2 1.7 x 307 (W)
2 4.4 x 108 (%)
2 1.3 x 105 ()
2 1.2 x 10° (W)
2 2.6 x 1071 (=)
2 2.3 % 1073 (y)
2 2.3 x 102 (W)
2 1.8 x 100 (W)
1.3 3.6 x 107 (W)
0.9 1,0 x 1072 (W)
A-7
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Table 2@ Data for the calculetions of the estimated external dose
equivalence from the goil,

Average 50il External Dose Rate Externa) Dose
Concentration (Ground Surface) Equivalent
(pCi/g) Conversgion ractor (mrem)
Isotope (tem/yr per uCi/cm?)
U-238 10 5.7 ¥ 10° 2.8 % 3077
Th-234 10 8.9 x 10° .4 x 2072
Pa-234m 10 1.1 x 104 5.4 x 1072
Pa«234 0.013 1,8 % 106 1.2 x 10~2
U-234 10 7.1 x 10° 3.8 'x 1073
Th-230 10 7.8 x 10° 7,7 x 1073
Ra-226 2 6.8 % 10 6.7 x 1073
Rn-222 2 1.7 % 10° 3.7 x 10°
Po-218 2 0.0 0.0
Pb-214 2 2.8 x 10° 2.8 x 107!
Bi-214 2 1.9 x 10° 1.3
Poe214 2 7.9 x 30 7.8 x 1075
Pb-210 2 2.6 x 10° 2.6 % 10°
B1-210 2 0.0 0.0
Po-210 2 8.1 8.0 x 10”5
The23? 2 5.9 x 102 t.6 x 1079
Ra-228 2 4.8 x 104 4.8 x 1072
Ac-228 2 8.5 x 10° 8.4 x 1071
Th=228 2 2.4 x 10° 2.4 x 1073
Ra-224 2 1,0 x 104 9.9 x 103
RR-220 2 5,0 x 102 5.0 x 10°¢
Po=216 2 0.0 0.0
Pb-212 2 1.5 x 10° 1.8 % 1078
Bi-212 2 1.7 % 10° 1.7 1071
Po-212 1.3 0.0 0.0
71-208 0.7 2.8 x 105 1.0

1460£-8 A-8
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Table 3¢ Data for the calculations of the estimated external doze
equivalence from the {mmersion {in a dust cloud,

Average Soil External Dose Rate External Dose

Contentration Conversion Factor Equivalent

(pei/g) :?;;Z{§§°g§r uci/zem3  (mrem)
U-238 10 4.6 x 10° 3.8 x 10710
The234 10 1.4 x 107 2.8 x 100
Pa-234 10 5.6 x 107 4.6 x 1078
Pa-234 0,013 9,60 x 10° 1.0 x 10°°
U-234 10 6.70 x 105 5,5 x 1070
The230 20 1,7 x 168 2,8 x 10°°
Ra-226 2 3.7 % 107 6.1 x 10”°
RN-222 2 1.8 x 10° 3.0 x 10730
Po-218 2 0.0 0.0
Pb-214 2 1,1 x 10° 1.8 x 107
Bi-214 2 7.7 x 10° 1.3 x 1076
Po-214 2 6.1 x 10° 6.8 x 10712
Pb-210 2 5.9 x 105 .7 x 10730
Bi-210 2 0,0 0.0
P0=210 2 4.2 x 104 6.9 x 10°12
Th=232 2 8.2 x 10° 1.4 x 10730
Ra~228 2 2.3 x 10f 2.8 x 30735
Ac-228 2 4.5 x 10° 7.4 % 1077
The228 2 8.8 x 10° 1.5 x 107 -
Ra-224 2 4.6 x 107 7.6 x 10°°
Rn-220 2 2.5 x 10° 0.1 x 10730
Po-~216 2 0.0 0.0
Pb-212 2 6.7 x 105 1.1 x 1077
Bi-212 2 9.0 x 10° 1,5 x 1077
Poe212 1.3 0.0 0.0
T1-208 0.7 1.9 x 1030 1.3 x 1076
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