
-_

mnc. @ vfo6/

KERR-McGEECHEMICAL CORPORATION
R E R R.Mc f.E E CENTER . ORLA%OMA Cif Y. ORLAMOMA 73125

5

May 1,1980

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

|

W. T. Crow, Section Leader
Uranium Fuel Fabrication Section

J Fuel Processing & Fabrication Branch
|t Division of Fuel Cycle & Material Safety

US Nuclear Regulatory Commission
|

Washington, D. C. 20555,

Dear Mr. Crow:

The NRC transmitted to Kerr-McGee on November 13, 1979, a series of
comments prepared by NRC and other interested narties on the Plan for

|
Decommissioning and Stabilizing the West Chicus facilities. We have
reviewed these comments and have responded to some of them by alt 9 rating
the text of the Plan. )

t

The alternate pages of the Plan plus additional pages as necessary are I

attached for your use. They should be inserted into the Plan at the
appropriate location. Each change in wording is indicated by a mark
located on the right side of the page and each page is dated May 1,
1980.

If additional information is developed, further changes may be made and,
if a . will be distributed in the same manner.

Very truly yours,
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J. L. Rainey, President
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Preferred Plan (Section 4.0)
Kerr-McGee proposes to restore the entire property to beneficial use.
Following implementation of the Plan, the Factory and Intermediate Sites
would be decommissioned and released for unrestricted use. The Disposal

Site would be stabilized; although it would remain under NRC license for
an indefinite period thereafter, it would be available for beneficial
uses other than housing and activities that might penetrate the clay
cover or erode the topsoil. Specifically, the Plan involves disposition
of the three key parcels of land in the following manner:

Factory Site

All buildings will be demolished and all rubble and radioactive
soil removed. Following completion of this work, the Site will be
backfilled with clean soil, landscaped and revegetated.

Intermediate Site
During execution of the Plan, the Site will be used for transport
of material between the Factory and Disposal Sites. Following
completion of this work, it will be graded, landscaped and revegetated.

Disposal Site

The Disposal Site will be stabilized by neutralizing with lime and
encapsulating with clay those materials that might conceivably be
leachable if exposed to rainwater and covering the balance of the
material with clay, fill and topsoil.

Referring to Figure 4.1, Area 1 will be covered by a compacted clay
liner with bottom and sides ten feet thick upon which will be
placed lime treated sediments from the ponds and radioactive metal ;

from the Factory Site. Then, the neutralized ore residue on the
Disposal Site will be spread evenly over Area 2 and the radioactive
building rubble from the Factory and Disposal Sites will be spread
over Area 3. Finally, Areas 1, 2 and 3 will be covered with two ;

feet of compacted clay and at least three feet of clean fill and ;
topsoil. Following of this work, the Site will be landscaped and
revegetated. (See also Figures 4.4 and 4.5.) '
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1.0 INTRODUCTION

1.1 PROPOSAL

The Plan includes a description of the decontamination phase (Phase I-A)
which w111 be commenced after approval by NRC, Region III, of a Radio-
locjical Health Safety Plan and before approval of the Plan described
herein. The decontamination phase is limited to preparatory work required
by any of the alternatives. It includes the dismantling of roofs and
walls of the two buildings on the Disposal Site, but does not include
either the demolition of any buildings on the Factory Site or movement
of materials from the Factory Site to the Disposal Site. If Phase I-A
is completed before this Plan is approved, Kerr-McGee will propose
additional steps under Phase I-A.

After approval of this Plan, Kerr-McGee will undertake the following
activities in a coordinated schedule. (See Figur,e 4.1).

Factory Site. All buildings will be demolished, and all rubble and low
specific activity soil will be removed. The Site will be backfilled

with clean soil and the entire Site landscaped and revegetated.

Intermediate Site. Kerr-McGee has acquired the two parcels of approxi-
mate' 8 acres of land (Intermediate Site) between the Factory and
Disposal Sites and applied to place this property under NRC license.
This Site will be used as necessary for the transport of materials
between the Factory and Disposal Sites. The Site will be graded, land-
scaped and revegetated.

Disposal Site. A drainage system will be constructed around the perimeter
of the Disposal Site.

' Area 1 of the Disposal- Site will be prepared with a ten-foot clay liner
on the bottom and sides to hold low specific activity metals and lime
treated sediments. The ore residue on the Site will also be neutralized
with lime and spreaded evenly over Area 2. The low
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Reed-Keppler Park and Other Locations. The NRC intended to contract for
|

a radiological survey of the low specific activity material in Reed-
Keppler Park. The Plan has been designed to accomodate that material in
Area 3 of the Disposal Site if a timely request is made by City, State
and Federal officials. Kerr-McGee is prepared, without accepting legal

" liability, to include the Reed-Keppler material if transported to the
Disposal Site by others within a time frame consistent with Phase II of
the Plan.

The Plan includt:s removal, at Kerr-McGee's expense, from one location on
the east side of Factory Street of material with a significantly higher
radioactive level than any of the other 74 locations in West Chicago.
(See Section 2.9.2). None of the 75 locations are health or safety
hazards.

Monitoring and Fencing. After completion of the Plan, a monitoring
program will be implemented for radiation, groundwater and soil stability
at the Disposal Site. The three Sites will remain fenced off during im-
plementation of the Plan until termination of monitoring and/or release
is made by the NRC.

Ultimate Disposition. After completion of all work on the Plan, which
could be completed in the summer of 1983 if the Plan is approved during
the spring of 1980, Kerr-McGee will seek release of the Factory and

Intermediate Sites from NRC license. These Sites would then be avail-
able for unrestricted use.

The Disposal Site will remain under NRC license for an indefinite period
and, under current federal law, title to that Site will have to be

transferred to the United States or the State of Illinois before the
Kcrr-McGee license is terminated. Future use of this Site will preclude
residential housing and activities that might penetrate the two-foot
clay cover or erode the topsoil.

The Factory Site and Intennediate Sites are presently zoned estate
residence. Kerr-McGee plans to retain a city planner to advise on
alternative uses

May 1, 1980
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2.1.2 WINDS
A wind rose composed from data taken at the O' Hare International Airport
is given in Figure 2.1.2.

: Meteorological data for 1978 recorded at O' Hare International Airport
along with calculations of normal means and extremes are given on Table
2.1.2.

As can be seen from this data, average wind speeds are approximately 10

i miles per hour and originate mainly in south and southwesterly dir-
ections.

2.1.3 PRECIPITAfION
In addition to the data shown in Table 2.1.2 from O' Hare Airport which
shows a total precipitation of 37 inches for 1978 and a total snowfall
of 75 inches of which 35 inches occurred in the month of December, data

recorded at Aurora College is included as Table 2.1.3 indicating a
slight difference from Chicago. The Aurora station indicates that a
mean of 34.7 inches of precipitation fall, of which the mean snowfall

! averages 23.2 inches. This average data covers the period of 1951

] through 1973 and does not include the higher than average snowfalls in
the recent past.

2.1.4 STORMS
'

West Chicago is in an area subject to severe summer thunderstorms and
occasional tornadic activity. The reported tornado frequency, indicat-
ing high winds, is given in the paragraph below. In view of the lack of
topographic interference, it is expected that these data can be taken as
equivalent to West Chicago.t

Reported Tornadoes

The Natioral Weather Service Office in Chicago, Illinois records show 18
tornados in Du Page County during the 27 year period from 1950 through
1976 as reported and verified. The National Severe Storms's Laboratory
in Norman, Oklahoma has reported that the average damage area resulting
from a tornado is a. path k mile wide by four miles in length or an area
of one square mile.

May 1, 1980
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The average number of tornados per year in Du Page County (18/27) equals

.67 tornados per year. Therefore, the average area effected by tornados
into Du Page County eatn year is .67 square miles. Since the area of Du
Page County, Illinois is 332 square miles, the probability of a tornado
striking on a given square mile within the County is .67/332 or .002 per
year. The reciprocal of this number, the recurrance factor, is on the
average a tornado strike on any given square mile in Du Page County once
each 498 years.

Since the factory disposal site is only 27 acres, the probability of a
touchdown within that 27 acres can be determined by the equation 27/640
x 2.01 x 10-3 which equals a probability of 8.48 x 10-5 per year or
recurrance factor of once each 12,000 years.

,

.

.

.

May 1,1980

2.3a



.

N

NNW NNE

NW NE

9

WNW ENE

\ !
l 2.0% Ew __ _ - - -

CALM
i

'

/ 5"

10%

WSW ESE

.

l

|

SW SE

SSW SSE

.

WIND FREQUENCY DISTRIBUTION: Chicago, IL/0' Hare

DATA PERIOD 1/60 - 12/64

May 1, 1980

2.4



_ _ _ - - _ _ _ . . _ _

2.2 AIR QUALITY
The EPA (Federal Register, Friday, March 3, 1978, Part II) reports that
the neighboring town of Winfield does not meet secondary air standards
for Total Suspended Particulates (p. 8986). Du Page County is reported

to be better than national standards with respect to S02 (p. 8987), but
does not meet primary standards with respect to ozone (p. 8988) and is
better than national standards with respect to C0 (p. 8990), and is

better than national standards with respect to N0x (p. 8992).

2.3 TOP 0 GRAPHY OF SITE AND SITE AREA

The City of West Chicago, located in a moraine area as described under
paragraph 2.7, is in an area with very little topographical relief
except on approaches to the Du Page River on the south and east. Total
land fall from north and soutn, a distance of approximately two miles
from the center of the city, shows no pronounced topographical relief.
The site itself slopes gradually from north to south from an elevation
of approximately 760 to 735 feet resulting in a net slope of 1 to 126
feet or less than 1 percent. Topographic map is shown on Figure 2.3.

|

|
i

|

I

I
|
!
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* Fig. 2.6.2 Static Water Level in the West chicago.

Area, (Af ter Illinois Environ-
cental Protection Agency, .fuly 1976.)

i

(Reproduced from AML report, 1977) |

*This figure (reproduced from ANL report, 1977) was derived from the
Illinois EPA report (July,1976) and represents an estimate of the
static water level in the dolomite aquifer based on available well
data dating from the 1930's to the early 1970's. Due to the inherent~

uncertainties in this approach, including large time spans between
measurements, the ANL staff in co-operation with the Illinois EPA
conducted a field program to measure the water levels in the dolomite
aquifer in the site vicinity during the fall of 1977.

This recent data indicates a groundwater gradient to the west-north-
west beneath the site. Aside fro:n a few local perturbations and

{ possible biases in interpretation, the plots of the two data sets

are similar.
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2.8 BIOTA

'

A limited field survey was conducted to characterize the terrestrial and
aquatic environment at the nonoperational Kerr-McGee facility located in
West Chicago, Illinois. A qualitative site evaluation was performed
over three consecutive days to describe the vegetational aspects and to
determine the wildlife species present during the winter season.

The project area consists of three adjacent parcels of land: a Factory
Site, an Intermediate Site, and a Disposal Site. The 8-acre Factory
Site is primarily occupied by buildings and related facilities as well
as some manufacturing debris and other waste materials. A small portion
of the Factory Site is covered with grass and weeds. The Intermediate
Site, also about 8 acres in size, was used for manufacturing until the
late 1960's. The Site still contains some manufacturing debris, several
building foundations, and an access road. Most of the intermediate
site is covered with grass, weeds, brush, and some trees. The Disposal,

Site, approximately 27 acres in size, contains the ore residue piles,
some chemical storage facilities, waste ponds, and a large amount of
manufacturing debris. Much of the Site is covered with grass, weeds,
and brush. Few trees are present.

2.8.1 TERRESTRIAL

Terrestrail Flora
The Kerr-McGee West Chicago Facility, located in Du Page County, Illinois,,

lies just southwest of the Lake Michigan drainage basin. In pre-settlement
days, the region supported four major vegetation types (Stearns and
Kobriger 1975; Shelford 1963), including:

o Oak Savanna

o Southern Xeric (0ak or Oak Hickory) Forest
o Southern Mesic (Maple-Beech) Forest
o Grassland.

Presently, the area is heavily populated, industrialized, and for the
most part, urban in makeup. The Kerr-McGee Facility is bounded to the
north and east by residential development, to the south by commercial

May 1,19802.35
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facilities and to the west by the Elgin Joliet and Eastern Railroad
tracks, beyond which lies an opan field. The existing vegetation at the
project site is in an early state of succession due to disturbances
created by human manipulation. The vegetation at the Kerr-McGee Facility
represents a m' ture of elements from pre-settlement vegetation types
and disturbanca related species (e.g., vigorous, aggressive, pioneering
species introduced from Europe primarily through agricultural practices).
Vegetational cover on the project site varies greatly with the amount of
disturbance due to human activities and includes:

o denuded, bare soil areas
o mowed grassy fields
o overgrown fencerows
e areas of thick grass with brush
o marshy areas along the waste ponds.

Few trees are present on the project site. Two c. lumps of maple (Acre
sp.) predominate on the intennediate site, while the disposal site |
contains scattered willows (Salix sp.) and cottonwoods (Populus deltoides) I

and a small stand of pine (Pinus sp.). Shrubs were observed around the
edges of ponds and depressions. Common forbs on the site area include
thistle (Cirsiumsp.), asters (Astersp.), goldenrod (Solidagosp.),
cocklebur(Xanthiumsp.),QueenAnne'slace(Daucuscarota),rosinweed
(Silphura sp.), and compass plant (Silphum lactinatum). Grasses of the
area include foxtail (Alopecurus sp.), bluegrass (Poa sp.), ryegrass

(Lolium sp.), love grass (Eragrostis sp.), and needlegrass (Stipa sp.),
among others.

Terrestrial Fauna
A variety of avian species occur or are expected to occur within and
adjacent to the project site. The most common species observed during
the field survey period was the dark-eyed junco (Junco hyemalis). This
bird is classed as a common transient species in the northern counties,

of Illinois. Its preferred habitat consists of fields and borders and
it feeds primarily on insects and seeds (Wallace 1977). Other avian i
species observed on the project site included mourning dove (Zenaida

i

macroura), rock dove (domestic pigeon) (Columba livia), and the common
crow (Corvus brachyrhynchos). The' ring-necked pheasant (Phasianus

'
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colchicus), important because of its recreational value as a gamebird,
also occurs on the project site. Additional bird species are expected
to occur either as residents or as seasonal visitors within or adjacent
to the project site. These would include such typical field and fencerow
inhabitants as the bobolink (Dolichonyx orizivorus), eastern meadowlark
(Sturnella magna), horned lark (Eremophila alpestris), American robin
(Turdus megratorius), northern shrike (Lanius excubitor), starling
(Sturnus vilo ~is), savannah sparrow (Passerculus sandwichensis), and
lark sparrow (Cnondestes grammacus), among others (Robbins et al.1966;
Wallace1977). Waterfowl, especially puddle ducks such as the mallard
(Anas platyrhynchos), are likely, on occasion, to use the waste ponds
for resting areas.

Several species of small and medium-sized mamals occur or are expected
to occur on the project site. Small mamal live trapping was conducted
for two consecutive nights during the December field survey. The total
trapping effort consisted of 170 trap nights. Two species were captured:
the white-footed mouse (Peromyscus leucopus) and the short-tailed shrew

(Blarina brevicauda). The white-footed mouse is abundant throughout |
Illinois, occurring in forests, brushlands, river bottoms, forest edges,
and in brush areas extendin9 out into prairies (Hoffmeister and Mohr
1972). It is rarely found in fields away from brushy cover, although it |

may invade corn fields in the fall (Doutt et al. 1973). Its food consists |

of both animal and plant matter. The white-footed mouse is active year-
round. The other species captured, the short-tailed shrew, is found
principally in forests, forest edges, meadows near woods or swampy,
brushy habitats. Its food consists primarily of invertebrates such as
earthworms, snails, and insects, but it has also been known to consume I

voles and mice, as well as its own species (Hoffmeister and Mohr 1972;
Douttetal.1973). Although only two species of small mammals were
trapped, several additional species are expected to occur on the project
site including the deer mouse (Peromyycus maniculatus), long-tailed
weasel (Mustela frenata), prairie vole (Microtus orchrogaster), and
house mouse (Mus musculus) (Burt and Grossenheider 1964; Hoffmeister and
Mohr 1972; Long 1974).

The eastern cottontail (Sylvilagus floridans) was the common medium-

sized mammal observed on the project site. The cottontail is a very

May 1, 1980
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popular game animal in Illinois and more hunters pursue them than any
other game species in the state. The eastern cottontail prefers brushy
or weedy fields, thickets along fencerows and margins of wood lots,
forest edges, and dry bottomlands. It feeds predominately on grasses
and broad-leaved weeds and within Illinois, reaches its highests popula -

tion levels in the western half and southern third of the state (Lord
1963; Hoffmeister and Mohr 1972). Raccoon (Procyon lotor) are known to
inhabit the project site and numerous tracks were observed during the
field survey. Approximately 170 burrows of medium-sized mammals are
located on the Kerr-McGee property. Although a burrow survey cannot be
used directly to determine the number of individuals present, 'it can
serve as an aid in determining species present. The majority of the
burrows were probably constructed by woodchuck (Marmota monax) although

many were small enough to have been dug by thirteen-lined ground squirrels
(Citellus tridecemlineatus). Several enlarged burrows may represent the
activities of red fox (Vulpes fulva) which have been observed on the

site by local workers. Additional medium-sized m,ammals which may occur
the project area include the striped skunk (Mephitis mephitis),,

muskrat (0ndatra zibethicus), and Norway rat (Rattus norvegicus).

The project site lies within the grand Prairie Herpetofaunal Division of
Illinois. Of the most abundant species of amphibians and reptiles found
in the area, those likely to occur in the vicinity of the project site
would include the American toad (Bufo americanus americanus), plains
garter snake (Thamnophis radix), and the western fox snake (Elaphe

,

vulpina)(Smith 1961).

Endangered and Threatened Species

Based upon known distributions, no endangered oc threatened species are
expected to occur on the project site.

2.8.2 AQUATIC BIOTA
~

Existing aquatic habitat on the Kerr-McGee property consists of four
waste ponds and a pit which, in aggregate, comprise about 2.5 surface
acres. These ponds were constructed to store liquid wastes generated by
the chemical separation and purification processes used by the West
Chicago facility. Aqueous waste was directed to the ponds and when
insoluble sediments built up, they were dredged.

'
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During the field survey, only two ponds contained enough water to
totally cover the bottom of the ponds. The remaining ponds and pit were
partially dry and grasses and marshy vegetation such as cattails (Typha
sp.) and bulruch (Scirpus sp.) were well established. Additonal aquatic
vegetation included duckweed (Lemna minor) and an unidentified fila-
mentous green algae. Ice cover prevented the collection of samples from
the ponds, however, it is likely that, given the chemical nature of the
waters and sediments, the aquatic fauna would likely be limited to
pollution tolerant forms such as midges (Chironomidae) and aquatic worms
(Oligochaeta).

Kress Creek is located in west central Du Page County and drains approxi-
mately 1813 square miles of gently rolling water shed which is devoted
primarily to agriculture except for the residential and industrial areas
found in the western portion of West Chicago. The creek receives runoff
from a portion of the Fermi National Accelerator Laboratory, storm water
runoff from West Chicago, and effluent from an in'dustrial park sewage
disposal plant. The upper four miles of the Creek flow southerly as a
drainage rapidly to empty into the west branch of the Du Page River two
miles south of West Chicago. The Forest Preserve District owns the last
tenth mile prior to its confluence with the west branch of the Du Page
River.

A June, 1969 report, "Du Page County Surface Resources", describes

several fish kills. The absence of a desirable fish population renders
Kress Creek virtually unfished.

The Northeastern Illinois Planning Commission performed a " Biological
Survey of the Du Page River; Staff Paper #13, January, 1977" and reported
that Kress Creek in its upper reaches is semi-polluted, that it becomes

80,
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unbalanced west and southwest of West Chicago, and downstream it becomes

semi-polluted again.

The Illinois Environmental Protection Agency performed a Biological :u vey
in 1973 of the entire length of Kress Creek. This survey sampled the Creek
at 13 stations starting at its origins at Du Page County Airport and con-
tinuing through its passage as an open ditch where it receives several
industrial discharges northwest of West Chicago. The sampling consisted of
handpicking organisms, classifying them as to species, counting and de-
termining the organisms' tolerance for polluted water. Immediately upstream

of the Kerr-McGee Facility discharge point, 38 organisms were collected and
as a result, the Creek classified as a ncn-balanced stream. Three organisms
were collected at the Kerr-McGee Facility discharge point, and the results
caused the Creek to be classified as polluted. Seventy-four organisms were
collected 200 yards downstream resulting in classification of semi-polluted.
Three-quarters of a mile downstream,112 organisms were collected and the
Creek was still classified as semi-polluted. The quality was restored 1
miles downstream where 93 organisms were collected of a more balanced
diversity.

The Fermi National Accelerator Laboratory supplied two water quality
analyses taken in October 1978 and April 1979 of Kress Creek, presumably
from points where it crosses the Laboratory area. The analysis shows the
following as an average of the two samples:

pH 7.8 1

Dissolved oxygen 10 mg/t

COD 3.1 mg/t
Suspended solids 3.5 mg/t
Fecal coliform 40 colonies /100 mt |

Data on the west branch of the Du Page River is located in Staff Paper 31
of the Northeastern Planning Commission. This paper, dated August, 1978,
summarizes water quality by saying that the " West branch of the Du Page

River receives toxic ammonia nitrs en concentration at its extreme headwater.
Water quality improves when Kress Creek joins with the west branch. Kress

Creek also receives an initial toxic ammonia nitrogen concentration but
rapidly recovers."

2.36 May 1,1980
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50,000 pounds of dissolved solids. The main source of the process water
was obtained from wells located on the Factory Site. The liquid waste
was piped to the Disposal Site and was discharged to ponds. The ponds

'

acted as infiltration ponds which percolated to the perched groundwater.
In order to make the percolation effective, it was necessary to acidify
the waste by adding sulfuric acid to the process discharge stream.
Insoluble sediments were carried by the liquid waste to the ponds and
were deposited on the bottom.

Solid residues from the rare earth are processing operations were piled
in the Disposal Site. Fluorspar gangue (gypsum) produced during the
1940's was fill material for various West Chicago locations.

3.2.1.4 TAILINGS WASTE KRESS CREEK

The report prepared by Argonne National Laboratory entitled " Thorium
Residuals in West Chicago, Illinois" describes the work done by that
organization to define thorium contamination found along this creek.
The material is described as a dense and granular with the material
characteristics of the tailings pile. Identification of the material
required microscopic and radio autographic examination. The report
states that, "The material along Kress Creek ... was almost a classic
example of placer deposition," and observes that "over some 47 years the ;

great bulk of the material ... has moved less than one mile downstream."

There are two modes of potential radiological exposure from this material:
the first is internal exposure to individuals who might consume water
contaminated with soluble radionuclides; the second, direct external
gama exposure to individuals in contaminated areas. With respect to
the first mode, contaminated water consumption, the Argonne National

] Laboratory report cited above states:
5

i "The material is ~so dense, and so insoluble, that it was trans-
ported purely as grains of sandlike material, and these grains were
found and identified down along the watershed."

May 1, 1980
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" Deposits proved to be almost exclusively the dense, gray, in-
soluble particles of thorium-ore tailings from the process...."

"No excess soluble thorium was ever detected in the waters of
either the creek or the river. ... Considering the high density and
extremely insoluble nature of the material, this was precisely what
might have been expected."

On this basis, the thorium residuals in Kress Creek would not appear to
produce any measurable or significant soluble concentrations and, hence,
no measurable or significant internal exposures from consumption of that

water.

The basis for assessing the direct external gamma exposure potential is
also presented in the ANL report in which the results of radiometric
analyses one meter above the ground are graphically presented. Measured
values of dose rate range from background to a maximum of 150 prem/ hour.
Thus, a person would need to occupy the space immediately above the area
of the maximum dose rate for a period of 167 hours in a year to receive
the 25 mrem dose limit specified by the EPA in 40 CFR 190.

Along the approximately 6,000 feet of Kress Creek to its junction with
the West Branch of the DuPage River, it passes through old farm fields,
forest preserves and heavily wooded areas, as well as behind backyards
of 10 private h;mes occupying 1200 feet of bank length. In these areas,

the only recreational usage which might provide significant occupan:y
factors is at the private homes in near proximity to the deposited
materials. At a 60 prem/ hour dose rate, the occupancy time would have
to rise to more than 416 hours per year to reach the 25 mrem EPA limit.

On this basis, external gamma radiation exposures from the deposited
materials would not be expected to exceed a few mrem / year to any in-
dividual. Nevertheless, decontamination procedures were evaluated which
would involve the excavation and removal of deposited material. The
mechanics of decontamination would require a significant alteration of
the creek and its banks by heavy grading and excavating equipment
(assuming owners' approval and consent for access to privately owned

May 1, 1980
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property). Areas with heavy brush and trees would need to be cleared
with revegetation requiring an extensive time. Working in this matter
would result in substantial contamination of the creek water by erosion
of natural soils. It is expected that such eroded material would contri-
bute measurable contamination in the form of naturally occurring vranium
and radium in the soil. Re-establishment of the original grades with
fresh soil material would result in continued erosion in the flow of
water through the creek bed especially during periods of heavy runoff
until revegetation occurred. Alteration may lead to serious scouring of
the creek bed and with it generally deeper cutting than is currently
evident.

As a result of this review, it is Kerr-McGee's opinion that evidence of
thorium-containing sands in Kress Creek do not constitute a creditable
public hazard. Therefore, no plans to reclaim Kress Creek have been
included.

.

3.2.2 EXISTING MANUFACTURING WASTES

Aqueous waste was directed to Ponds No.1 or No. 2 and overfill protect-
tion was provided by diverting the wastes to Pond No. 3. Clarified
waste overflowed to Ponds No. 4 and No. 5. When insoluble sediments
built up within Ponds 1, 2, and 3, they would be dredged and the con-
tents stored directly west of Building No.18.

The volume of process waste contained in the Disposal Site is summarized

in Table 3.2.2(a).

Table 3.2.2(a) Process Waste in Disposal Site

Waste Location Volume in Cubic Feet

Ore Residue Pile 636,000
Sediment Pile West of Bldg. 18 86,000
Pond No. 1 306,000*
Pond No. 2 66,000
Pond Na. 3 177,000

*This does not include the 80,000 cubic feet of fill
covering this pond.

|
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Samples of the process waste were analyzed and the quantity of thorium
and uranium, source material, is expressed as oxides as Th0 and U 0 '

2 38
This is shown in Table 3.2.2(b).

* Table 3.2.2(b) Source Material Contained in Process Waste

Estimated Quantity of
Location Source Material in Pounds

Th0 U0
2 38

Ore Residue Pile 464,300 6,100
Sediment Pile West of

Bldg. 18 1,035,300 13,000
Pond No. 1 938,000 14,300
Fond No. 2 202,300 3,100
Pond No. 3 542,500 8,300

Since 1973, about 110,000 cubic feet of contaminated process equipment
has been removed from the Factory Site and stored on the Disposal Site.
About 7,000 cubic feet consists of filled or' partially filled steel and
fiberboard drums and steel tote boxes whose contents vary from partially
fillad to empty, another 5,000 cubic feet of low level contaminated wood
in the form of pallets; and about 98,000 cJbiC feet Consisting mainly of
various sized rubber lined process tanks which are now empty.

There are about 11,000 cubic feet of rare earth chemical compounds which
do not contain accountable thorium and which are presently stored in
Building No. 19. There is a possibility that these compounds may be
sold to the chemical industry, tat if the sales cannot be made, these
compounds will be included in the disposal operations within the Disposal
Site. <

l

I
I

* Estimates are based on the analytical data found in Tables 3.2.3f and g.
Ineachcase,thevolumefromTable3.2.2(a)wasusedinestimatingthe
quantity of source material.

|
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IEPA Leach Tests

In 1978, the Illinois EPA requestea that a set of samples of the solid
waste stored on the Disposal Site be subjected to leach tests using IEPA
procedures. As a result, 26 samples were taken on waste piles at the
location and depths noted in Table 3.2.3c.

A portion of each sample was leached in accordance with the IEPA method
(Appendix A). This method requires the digestion of the solid in concen-
trated nitric acid and subsequently concentrated hydrochloric acid for a
period of 30 minutes. This extremely severe test would be expected to
dissolve all potentially soluble material. In fact, it is estimated

that approximately 75% of all sample material was dissolved; the undissolved
material was mainly silicates and silica. The results are reported in
Table 3.2.3c.

A second portion of each sample was subjected to the requirements of
another IEPA method (Appendix B). This method requires leaching at a pH
of 4.9 to 5.2. maintained by dilute hydrochloric acid or sodium hydroxide.
As the results in Table 3.2.3d indicate, these leaching conditions
produce a leachate acceptable to the U.S. EPA under proposed regulations
published December 18, 1978, Part 4, which implement the Resource Conser-

vation and Recovery Act. These regulations provide that materials will
not be considered hazardous if leachable constituents produce a leachate
that does not exceed 10 times the drinking water standards. None of the
metal constituents shown exceed 10 times the respective standard for
drinking water.

U.S. EPA-RCRA Leach Tests

Kerr-McGee performed additional laboratory tests on the 26 sludge and
residue samples using the leaching method described by U.S. EPA under
RCRA.

3.28
May 1, 1980
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The specific contaminants which are listed under the extraction procedure
of RCRA and the acceptable extract concentration levels, as published in
the Federal Register that are based on 10 times drinking weter standards
are as follows:

Contaminant Extract Level, mg/t

Arsenic 0.5
Barium 10.
Cadmium 0.1
Chromium 0.5
Lead 0.5
Mercury 0.02
Selenium 0.1
Silver 0.5

Results of the EPA-RCRA tests are found in Tables 3.2.3f and 3.2.3g.
The overall average concentration for each contaminart showed that the
average concentration of lead was the only contaminant exceeding 10
times the drinking water standard.

In other tests, leachate produced from a composite of samples from each
pile (#28, 29) was chemically neutralized to a pH of 8. Analysis of
this leachate for heavy metals showed concentrations well below the RCRA
extraction level.

Also a composite of (#30) 36 sump residue samples (Table 3.2.3j) col-
lected from pond #1 was treated by the U.S. EPA-RCRA method, with results

of the soluble constituents showing acceptable levels for heavy metal
contaminants. This composite sample was not neutralized, since results
met RCRA standards.

In performing these additional tests and subsequently compositing the
material for neutralization, the procedure was examined and a specific
choice made in regard to the composites. The RCRA testing procedure
specifies that it apply to as received material. As a consequence, each
individual sample was selected from a significant amount of sample in 10
gram quantites and individually tested for leaching with a similar 10
gram quantity dried for solid analysis. In order to composite samples
for

3.28a May 1, 1980
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our neutralization tests, another sample was taken from each container
and blended wet prior to separating an aliquot for dry analysis and the
balance for leaching with subsequent pH adjustment. As a result of these
methods and the non-homogeniety of the individua' samples, certain anomalies
have resulted, i.e., the average uranium content versus the composite
uranium. The data have been used in calculations with the most conservativt
value selected.

U.S. EPA-RCRA Leach Tests - Isotopic Data

Leachate and solids from each of the 26 samples subjected to the RCRA
test were isotopically analyzer' for uranium, thorium and radium isotopes.
These results are also given in Tables 3.2.3f and 3.2.39 Consistent
with heavy metal data, as previously discussed, isotopic levels found
(samples #28, 29 and 30) in the neutralized-leachate composite were much
lower than isotopic levels found in the leachate of the non-neutralized

*

samples.

The neutralization procedure consisted of mixing two milligrams of
calcium hydroxide to si gram of residue-sludge solids. By extrapolation
a ratio of 20 pounds of calcium oxide to a ton of solids is equivalent
to the mixture used in the 1 & oratory test.

1

These tests indicate that the leachfng of heavy metals and/or radiological
constituents from sludge and residue piles is reduced below acceptable
RCRA extraction levels when the systems are chemically neutralized.
Consequently, the Sta'bilization Plan has been changed to reflect this
additional step of neutralization.

Additional Tests

Samples 4 and 8 used in.the IEPA 1cach test and samples of the soils and
clay which are tentatively planned to be used for the final cover material
were subjected to isotopic analysis for uranium and thorium. The results
are given on Table 3.2.3e.

3.28b May 1, 1980
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The radioactivity of the soils and clay is typical of that found in many
places in the United States. There is nothing remarkedly different
between the samples except that the clay contains slightly more natural
uranium than the other material.

Additional tests were performed on the sludge and residue piles to further
document the average activity concentrations. Dry and wet screen fractions
of the composite samples were isotopically analyzed. Results of the
isotopic concentrations are shown in Table 3.2.3h and 3.2.31.

,

'

.

1
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TABLE 3.2.3f
SLUDGE SAMPLES

PILE 1

Analysis of Solids Analysis of Leachate from RCRA Test

Radioisotopes

Sample Sample Th0 U0 Ra a Initial Th Th Th U *Ra a
2 38 226 224 232 230 228 226 224

Location Number pH

(percent) (ppm) (PCT /g) (plt /g) (pci/t) (pci/t) (pct /t) (ug/t} M (pci/s)

18" Depth

NNE #4 6.7 400 202 5444 7.0 1.2 11. 797 31 13.3 .92
W #26 3.2 1700 204 6211 3.2 829 108 2750 67 23 N.D.
SE #23 10.1 970 440 6494 6.5 1.5 8.7 3.4 24 1 1.8
S #18 1.9, 290 110 3878 6.8 1.8 6.8 3.2 54 .5 .36

,w 36" Depth

w .

4.8 6.9 21 12 7.5 87.3NNE #13 8.6 910 380 6070 3.8"

W #25 8.4 1600 281 5756 2.7 3680 568 28.360 154 11 N.0
SE #16 7.8 1200 399 5191 3.6 64 9.0 219 18 4.9 43.1
5 #24 5.1 370 101 3159 6.2 3.2 6.5 7.1 31 .9 2.7

At Depth

NNE - 6' #21 7.9 410 246 5366 3.1 530 104 3390 76 6.4 65.3
W - 7' , #14 8.8 1600 322 6080 7.0 0.9 8.7 5.3 32 9.6 247

SE - 7.5 f22 8.9 940 456 6299 3.8 106 14 391 36 6.8 38.3
5 - 6' #17 7.3 350 186_ 5302 6.4 1.0 6.0 3.2 _.22 73 48

Overall Average 7.1 895 277 5438 435 71 2996 46 7.3 40.60

[ Neutralized
Composite #28 7.3 390 8.0 .091 .060 .65 .014 1.0 i.74

,

G
8 * padon by Emanation

N.D. Not Detected
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TABLE 3.2.3f
SLUDGE SAMPLES

PILE 1

Analysis of Leachate from RCRA Test

Other Ions - og/t

Sample Sample Initial
Location Number pH Ca,, 1, Mg,, Na, 50, 1_ 1, NO .

,

3

18" Depth

NNE #4 7.0 35 3.8 52 65 50 <2 21.0 0.3
W #26 3.2 440 20 5.2 130 2880 2 4.06 <0.1
SE #23 6.5 110 4.5 130 200 310 31 17.0 0.3
5 #18 6.8 5.2 1.3 14 230 200 <2 38.8 0.2

[ 36" Depth -
.

u,

NNE #13 3.8 410 7.8 2.7 54 1780 <2 0.68 0.1
W #25 2.7 430 6.2 19 110 3900 <2 15.5 0.1
SE #16 3.6 430 23 0.4 140 2540 3 0.94 < .1
5 #24 6.2 36 4.5 59 - 140 340 12 19.7 0.3

At Depth

NNE -6' #21 3.1 450 23 2.2 160 3060 <2 4.37 < .1
W -7' #14 7.0 51 2.7 60 130 110 <2 16.2 0.3
SE -7.5' #22 3.8 430 23 0.2 120 2520 <2 0.94 < .1
5 -6' #17 6.4 33 5.0 52 200 450 13 20.0 0.8

Overall Average 235 10.4 33.0 140 1512 6.2 13.3 0.23* s

h Neutralized #28 8.0 24 4.2 15 160 305 6.5 49.3 0.6
Composite

1 Footnotes page 3.42.
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TA8LE 3.2.3g
TAILINGS SAMPLES

PILE 2

Analysis of Solids Analysis of Leachate from RCRA Test

Radioisotopes

Sample Sample Th0 U0 Ra Ra Initial Th Th Th U Ra Ra
2 38 226 224 232 230 228 226 224Location Number pH

(percent) (ppm) (pCi/g) (pCi/g) (pCi/t) (pC1/t) (pCi/t) (pg/t) (pCi/t) (pCi/ t')

Surface (4") Samples

N #6 0.51 78 825 2952 4.2 22 9.2 170 26 2.9 0
S - Edge 20' #3 0.62 47 837 1756 3.7 291 27 1330 15 27.7 1066
net f5 0.48 28 894 2268 5.5 0.3 7.1 3.4 19 1.0 327
El #9 0.76 93 897 3087 4.0 239 19 357 20 6.5 346
E - Flatl #7 0.91 270 4562 8353 5.5 3.4 7.7 21 18 0.9 1.4
S #12 0.49 17 652 2341 3.6 21 8.6 184 17 9.4 153

[ SW #11 0.48 19 689 1797 3.8 242 25 1020 27 17.4 428,

m
Depth Samples

N - 3' #8 0.51 81 857 2734 6.8 2.2 5.9 5.6 34 0.6 1.3
S - Edge 20'; 3' #2 0.52 28 608 1189 3.8 20 9.2 303 10 6.0 305
NEl- 3' #10 0.49 62 838 1609 7.0 1.5 23 8.7 7s 0.8 1.4
El - 4' fl'i 0.48 100 835 2703 7.4 2.4 6.6 29 36 10.8 629
E - Flatt; 3' #20 0.77 160 2376 4533 5.7 0.2 3.8 3.9 33 1.2 6

S - 3' #1 0.35 20 743 2174 3.5 117 11 446 13 6.7 302

Set - 3' #19 0.53 32 747 1589 3.6 34 11 98 36 2.2 35

Overall Average 0.56 74 1172 2792 71 12 284 27 6.7 263

Neutralized
2 15.5. Composite s29 0.44 8 .045 .060 1.37 .018 37.8

* Notes: IThese samples take in area where coal ash was spread to make road.
.- 2 Footnotes page 3.42.

G'

8
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TABLE 3.2.39
TAILINGS SAMPLES

P!LE 2

Analysis of Leachate From RCRA Test

Heavy Metals - mg/t
.

Sample Sample pH
Location Number Ag As Ba Cd Cu Cr Fe Hg Ni Pb Se Zn

Surface Samples

N f6 4.2 <.001 .003 .054 .018 .031 <.001 .076 <.001 .011 <.001 .002 .067
5 - Edge 20' #3 3.7 .062 .008 .130 .080 .160 .019 2.0 <.001 .017 1.2 .005 .082
NE #5 5.5 <.001 .002 .018 .008 <.001 <.001 .002 <.001 .019 .71 <.001 .150
E , 'f9 4.0 <.001 c.001 .130 .065 .230 .027 .180 <.001 .024 1.7 .010 .120
E - Flat #7 5.5 <.001 .002 .036 .008 <.001 <.001 <.001 <.001 .014 <.001 .002 .160
5 #12 3.6 .002 .005 .072 .012 .048 .003 1.3 <.001 .024 3.8 .008 .082

[[ SW #11 3.8 .009 .006 .120 .035 .180 .006 2.1 <.001 .019 1.4 .012 .110
y

Depth Samples

N - 3' #8 6.8 c.001 .003 .029 .022 .026 <.001 <.001 <.001 .041 <.001 .008 3.1
S - Edge 20';3' #2 3.8 <.001 .003 .057 .058 .022 .027 .110 <.001 .070 1.3 .006 .086
NE - 3' #10 7.0 <.001 .003 .027 .008 .23 <.001 .006 <.001 .015 <.001 .010 19.0
E - 4' #15 7.4 <.001 .002 .096 .008 .004 <.001 <.001 <.001 .017 <.001 .002 .130
E - Flat; 3' #20 5.7 <.001 <.001 . 04 7 .004 .004 <.001 .007 <.001 .014 <.001 .002 .190
S - 3' #1 3.5 .064 .006 .100 .320 .066 .015 .970 <.001 .039 3.6 .017 .170
SW - 3' #19 3.0 <.001 .005 .140 .100 .084 .003 .072 <.001 .014 0.63 .012 .120

Overal Average .011 .004 .075 .053 .078 .008 .488 <.001 .024 1.02 .007 1.7

af

7. NeutralizedComposite #29 <.001 .006 .100 <.001 .002 .002 .003 <.001 .007 .004 .013 .005

ed

8' C3

_ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 3.2.3g
TAILINGS SAMPLES

PILE 2
'

Analysis of teachate from RCRA Test

nther Ions, mg/t

Sample Sample Initial ,
Location Number pH Ca,, K, Mg,, N1 g, C1, F, NO ,

3
'

Surface Samples

N #6 4.2 530 5.0 0.9 17 1470 <2 1.84 <0.1
5 - Edge 20' #3 3.7 400 25 0.2 160 2740 <2 1.05 0.1
NE #5 5.5 29 4.4 29 84 280 <2 16.4 0.2
E #9 4.0 480 31 1.0 190 3200 <2 2.49 <0.1
E - Flat #7 5.5 29 2.5 16 39 160 10 19.5 0.1
5 #12 3.6 500 12 1.0 100 2340 <2 0.99 <0.1

[ SW #11 3.8 480 33 1.0 170 3150 <2 2.97 <0.1-

.CD

Depth Samples

N - 3' #8 6.8 50 3.8 61 280 280 <2 17.5 0.2
5 - Edge 20'; 3' #2 3.8 480 2.7 0.2 23 1550 3 0.83 0.2
NE - 3' #10 7.0 22 1.7 33 310 210 <2 22.2 0.2
E - 4' #15 7.4 100 3.7 95 160 110 2 13.4 0.3

'

E - Flat; 3' #20 5.7 35 5.0 25 37 90 <2 19.6 0.2
5 - 3' #1 3.5 500 14 1.0 180 2780 <2 1.2 0.3
SW - 3' #19 3.6 440 29 0.9 160 2700 <2 1.13 <0.1

Overall Average 291 12.3 18.9 136 1504 <2 8.7 0.2

1 Neutralized
1

Composite #29 8.0 100 31.0 1.5 210 1400 <1 .12 <0.1
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I TABLE 3.2.3h

l WEST CHICAGO

COMPOSITE OF 26 PILE SAMPLES

ISOTOPIC EVALUATION BY SCPCEN SIZE

Sample Screen Percent By
Size Weight Pb-210 Pb-214 Ra-223 Ra-226 Ra-228 Th-230 Th-234 U-235

+325 Mesh 25.3 <227 319 512 452 2813 <717 <109 72.4
pCf/g

-325 + 400 Mesh 80.6 <218 326 473 479 2581 <700 <106 <16.6
pCi/g -28.2

^

-400 Mesh 100 <287 935 947 1134 4971 <892 <141 21.1
pC1/g

,
'
w

'

Wet Screened (-400 Mesh Material split as follows)

+ 10 um 14.5 257 68.5 78.6 118 403 <204 <36.4 <7.06
pCi/g

- 10 um 85.5 <343 804 840 970 4081 <919 <134 <21.6
pC1/g

Eluate (washings) 100 <104 51.9 85.2 <32.5 171 <535 <68.9 <15.34

pC1/g -400 Mesh

2

$*
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TABLE 3.2.31

WEST CHICAGO
,

COMPOSITE OF 36 SUMP SAMPLES

ISOTOPIC EVALUATION BY SCREEN SIZE

Sample Screen Percent By
Size Weight Pb-210 Pb-214 Ra-223 Ra-226 Ra-228 Th-230 Th-234 U-235

+325 Mesh 33.5 <66.7 <2.27 37.5 <16 140 <208 <30.2 <6.05
PC1/g

-325 + 400 Mesh 69.5- <71.9 12.8 57.4 60.8 329 <227. 33.2 <5.33
pC1/g 34.7

-400 Mesh 100 1680 39.2 511 177 2405 <434 83.9 <16.1
,' {[ pC1/g

c2 .
;

I f Wet Screened (-400 Mesh Material split as follows)

+ 10 pm 17.9 139 <2.16 55.3 <13.8 237 <112 <27.4 <5.06
pC1/g

- 10 pm 82.1 <221 43.5 440 <37.4 2153 <595 <31.3 54
pC1/g

Eluate (washings) 100 < 59.6 <3.29 <6.58 140 44.4 <407 <45.4 <11.3
PC1/g

.

Iw
:
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TABLE 3.2.3j

SUMP RESIDUE

Analysis of Leachate from RCRA Test
t Composite 36 Sump Residue Samples

Radioisotopes

Sample Sample Th0 U0 Ra Ra224 Initial Th Th Th U Ra Ra
2 38 226 232 230 228 226 224Location Number pH

(percent) (ppm) (pCi/g) (pCi/g) (pC1/t) (pCi/t) (pC1/t) @ (pC1/t) (pCi/t)

Pond 1 30 2.1 320 105 708 5.9 .6 7.1 2.4 .019 .8 1.5

Analysis of Leachate from RCRA Test
Heavy metals - og/t i

Sample Sample
F Location Number Ag As Ba Cd Cu Cr Fe A Ni pb Se Zn
2 -

Pond 1 30 <.001 .001 .26 .028 .18 <.001 .006 <.001 .048 .002 .014 2.6

Analysis of Leachate from RCHA Test-

Other Ions, ag/t

Sample Sample Initial
SO = C1= F- NO -Location Number pH 4 3

Pond 1 30 5.9 675 55 15.8 9.2

h
,

3
8

- _ _ _
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Footnotes to Tables 3.2.3f and g

The data shown on these two tables are the result of the application of
the RCRA leach procedure to samples of the materials currently stered on
the disposal area. It will be noted that the initial pH indicated that
several samples contained sufficient hydrogen ion to result in the leach
liquor having a pH of less than 7 (neutral).

The effect of neutralizing the materials prior to leaching was also in-
vestigated. As received samples were removed from containers, equal
aliquots combined and mixed to provide the composite sample which was
then subjected to the same leach test and the leachate neutralized with
lime slurry. The results of this " neutralization composite" is shown at
the bottom of each table.

Two anom:111es appear in the results of these composites. The first is
the fluoride on Table 3.2.3f; the second is !a-226 on Table 3.2.3g. 1

These anomalies are explained as follows:

'

1) The fluoride value resulting from the procedure described above was
subsequently reduced to 2.9 mg/t by increasing the pH to 11. Sub-
sequently, it was determined that EDTA (ethylenediaminetetraacetic
acid) and DTPA (diethylenetriaminepentaacetic acid) were present in
the rr.terial and would act to complex calcium at the lower pH

)

preventing formation of soluble calcium fluoride. Additional lime, i

raising the pH to 11, destroys these complexing agents with the
resultant reduced fluoride. In addition, the reagent grade lime
contained 25 ppm fluoride.

2) The elevated Ra, higher than the average of the several samples, is
caused by the presence of 97 pCi/t of Ra-226 in the analytical
grade lime slurry used as a reagent for the neutralization test.

Due to the presence of uranium in the earth's crust, most natural
minerals contain Ra-226 in some measurable concentrations. The
addition of lime in this instance only serves to increase the
radium in the potential leachate. Therefore, during neutralization |

of the materials with lime on site, a lime source containing minimal
levels of Ra-226 will be employed for neutalization. |

|

May 1, 1980 !
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! i

!
j Conclusions From RCRA Tests

|i These additional tests as described above demonstrate that the sludge

| and tailings piles are non-homogeneous in nature. Results of the samples
'

must be viewed as representing only the material of the sample. This

non-homogeneity is best illustrated perhaps by the variation in the
initial pH of the solution as well as other constituents. Averaging the
results of these tests as is shown on the tables should not be interpreted

;

i as being representative of the entire mass of material.
i

!

The feed materials were of natural origin and would tend to vary in
composition and reactivity adding to the difficulty of interpretating
these results.

1

1

] It is known that during the life of the plant, various processes were
employed to recover different compounds of the elements depending upon
narket conditions. Some non-homogeneity could be expected from this
practice. It would appear that the penetration of rain and snow melt

,

; was not uniform; as indicated by the lack of uniformity in the pH of the
! samples.

;

It is not believed that additional sampling would add clarity to the

| interpretation but would only increase the amount of data.

The results of neutralizing test support the conclusions that neutralization
.

| would be effective in reducing tne leaching potential to environmentally
| insignificant levels.

m

!

:

i
J

|

|

|'
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I

| Three waste disposal areas covering approximately 10 acres will be con-
' structed on the Site (Figures 4.1, 4.4 and 4.5): pond sediment, equipment

| and tankage disposal area (Area 1), an ore residue disposal area (Area

j 2) and a building demolition materials disposal area (Area 3). After
I Site preparation and waste material placement, the three disposal areas

| will be covered by a clay cap and topsoil.

| t

The entire Site will be graded, landscaped and revegetated. Approximately
,

! 17 acres will be free of radioactive waste. Detailed drawings of the t

Disposal Site are attached to the Plan as an Appendix.

!
Area 1: The pond sediment, equipment and tankage disposal area is

j located on the northern portion of the Disposal Site (Figures 4.1
and 4.4). It will be stripped, excavated to 734.0 feet and filled

j with ten feet of compacted clay. This operation will be accomplished
i in two sequential actions. First,thewestern1/2ofArea1(1W)

will be excavated and lined with 10 feet of ' clay. The solids

! excavated from Pond #2 will be temporarily placed on the Pond #L
solids. Next, the eastern 1/2 of Area 1 (1E) will be excavated
placing the sediment removed from Area'1E into Area 1W. All solids

;

in Pond #1 will be dredged out and backfilled with clean fill to
734 feet by end-dump methods. A 10-foot clay liner will then be

'

placed in Area 1E thereby completing the operation. The clay liner
| will be 10 feet thick, bottom and sides, ar.d will slope downward

east to west, perforated pipes will be placed along the north and
south sides, and sampling wells will be placed at the west end of
each pipe extending through the clay cover and topsoil. Low specific

: activity process equipment, tankage, scrap metal and sediment from
j all ponds will be contained in Area 1. The average internal dimensions

of the clay liner will approximate 450 feet in length (E-W), 250
feet in width (N-S), and 9 feet in depth, for an internal volume of
approximately one million cubic feet. i

Any accumulated liquids will be neutralized, removed and disposed
of by evaporation in Pond #4.

I
t.

i
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Area 2: The ore residue disposal area is located on the central
portion of the Disposal Site (Figures 4.1 and 4.4). All ore residue
will be spread evenly over this area and capped with clay and
topsoil.

Area 3: The building demolition materials disposal area is located
on the southern portion of the Disposal Site (Figures 4.1 and 4.4).
Low

.

I
i

|
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4.4.4 PHASE II - BUILDING DEM0LITION AND WASTE CONTAINMENT

This section describes tasks associated with total building demolition,
disposal of rubble and contami1ated soil, construction of containment.
Areas 1, 2 and 3, and placement of waste materials in these areas.
These are the tasks required prior to backfill of the Factory Site, clay
cover cf the Disposal Site, topsoil placement, and landscaping and
revegetating of the entire property.

Factory Site:

Demolition of the Factory Site will be accomplished in the following
manner:

Dust Abatement:

A dust abatement system using fog nozzles will be constructed. A portion
of the floor of the north end of Building No. 9 will be removed and a
lagoon will be dug. This lagoon will be lined with a double plastic
liner to contain water and preclude percolation. The fog nozzle system
will be a pressure fed, gravity flow drainage and filtration system.
The fog nozzle system will be employed in demolition of portions of
buildings which are the most radioactive and prone to generate dust.
Water will be neutralized to precipitate contaminants, and filtered.
Water will meet release requirements for radiational chemical pollution.

Building Demolition:

Building and foundations will be demolished starting at the north end of
the Site and moving south (Figure d.2).

a) Low specific activity and clean rubble will be separated.
b) Clean rubble will be hauled to a local landfill for disposal.
c) Low specific activity rubble will be hauled to the Disposal Site

and systematically placed in Area 3 (Figure 4.4).
,

Incineration System:

A large volume of organic combustible materials will be removed from the
factory site. It is currently planned to box this contaminated organic
and bury it as contaminated waste at c licensed burial ground. Availablei

May 1,1980i
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burial grounds have recently instituted a restriction by allocating the
volume that a single firm ca' bury on an annual basis. The current
allocation for Kerr-McGee 1 Manford, at Barnwell and any realistic
allocation whi e may be author' zed would stretch the shipment period to
a significantly longer time than currently contemplated.* As a result,
Kerr-McGee is consi :.ig the installation of an incinerator which would

3

reduce such organic materials by a factor of approximately 10 in volume,
thereby securing more rapid disposal. The incinerator will be designed
to handle 1000 lbs per hour in a three chamber stationary grate machine.
Cleanout chambers have a capacity for an eight hour day ash accumulation.;

Ash accumulation when cooled will be sprayed with water before the
cleanout door is opened in order to control release of dust. Gas from

the incinerator will be blended with cooling air and passed through a
,

cooling jacket into a baghouse for the initial removal of entrained
particles. Secondary filter composed of six (2' square by 12") thick
HEPA filters will be provided to remove any extremely fine particles,

generated that pass through the baghouse. *

The design is similar to an incinerator installed at the Cimarron Facility
of Kerr-McGee Nuclear for the purpose of incinerating combustible materi-
als generated in a fuel fabrication facility during approximately three
years of operation, the maximum radioactive discharge of slightly enriched
uranium measured 10-12 to 10 pCi/mi of gross alpha, well within 10~I4

CFR 20 air concentration limits.

,

'

The installation of this system will require licensing by the NRC but
permit the timely scheduled cleanup of the factory site.

Excavation:

a) All surface and subsurface earth which has levels of contamination
in excess of thresholds outlined in Section 7.6 will be stripped
and transported to the Disposal Site for burial.

*Nc change has been made in the time tables listed in Chapter 4.
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d) Sediment materials from ponds 2 and 3 will be excavated by dragline.
Sediment will be placed in Area lW.

e) The rare earth chemical compounds in Building 9 will be placed
in Area 1W.

f) Low specific activity equipment, tankage, piping and other
metals will be placed in Area lW in such an arrangement as to
stabilize the sedimer.t from ponds 2 and 3. Equipment and

tankage will be open or bottomless so that interstices can be
filled.

g) The topsoil from pond 1 will be removed. Clean earth will be
stockpiled along the eastern edge of Area 1 for future use as
topsoil.

h) The sediment in pond I will be exhumed by dragline.

1) Upon completion of exhumation, the slurry in pond 1 will be
neutralized by spreading a high density (50% solid) lime slurry
on the surface of the pond with a hose. Material will be mixed
using a drag line bucket with perferations in the rear wall to
permit flow of the slurry through the perferations. Upon com-
plete mixing of the initial layer of the material, slurry will

be placed as described below. Completeness of neutralization
will be ensured by initially sampling one bucket out of each
five, testing it with phenolphthalein. Lessons learned as the
neutralization and mixing procedure prc eeds will be put into
effect immediately to secure a more efficient operation.

j) Newly placed waste materials will be covered daily with 6
inches of soil to prevent disturbance by wind, l

k) Pond 1 will be backfilled with clean soil to 734 feet elevation and
then filled with 10 feet of compacted clay with a permeability of
10-8 cm/sec. or less (Figure 4.4). The balance of the sampling
system will be installed. !

1) Remaining equipment, tankage steel 55-gallon drums and assorted
metal items will be placed in Area 1 as received. Interstices
will be filled.

m) Radiological surveys will include the surveillance of tools and
equipment and will predicate timely decontamination tasks. The
final lime slurry rinse will effectively decontaminate the drag-
line bucket. Tools and other equipment will be hose sprayed onto

May 1, 1980
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the mixing pad with the wash water becoming part of the lime
slurry. Small tools and other small items will be decontam-
inated in drums containing decontaminating solution. These

solutions will be mixed with cement to meet NRC solidification
and burial requirements. After solidification, waste containers

,

will be shipped to a low-level (off-site) licensed disposal
site.

Additionally, the decommissioning contractor has developed a
policy and safety manual which establishes operational pro-
cedures associated with decommissioning operations.

Area 2: Ore Residue Disposal Area:

The operations plan for Area 2 will consist of the following:
a) Building 19 will be dismantled and organic low specific activity building

material packaged and shipped to a licensed disposal site. The
foundations of Buildings 17,18 and 19 will "be demolished and placed
in Area 3.

b) Prior to contouring as described below, the ore residue and sediment
piles will be neutralized with lime slurry. Neutralization will be
accomplished by establishing a mixing pad on a flat area upon which
a uniform layer of material can be deposited. This material will
thenbetreatedwithadenselimeslurry(50% solids)atarateof
about 20 lbs. of calcium oxide per ton of sediment and tailings.
Material will then be removed from the mixing pad by a scraper, being
mixed as it is forced into the scraper and being mixed again as it is
placed in its final position. Again, neutralization will be assured
by 5 samples taken randomly per course and tested in the field in a
50% water slurry with phenolphthalein. In the event a course is not
sufficiently neutralized, the procedure will be repeated. Lessons

learned as the neutralization procedure is followed t.ill be placed
into effect immediately to secure more efficient operation.

c) Surface of piles will be dampened with water spray to prevent dust
from becoming airborne.

d) Newly placed waste materials will be covered with 6 inches of soil.
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TransportationofMateria3

Offsite: Principal West Chicago truck traffic in support of Site stabili-
zation will be of two types: 1) Transport of low specific activity
materials to a licensed radioactive waste disposal area, which should be
relatively light and require only slightly over a month to accomplish,

.

and 2) the heavier truck traffic associated with hauling clean rubble to
a local landfill and bringing in clean clay and topfill. Implementationt

! of the proposed Plan, as with all alternatives, would involve significant
truck traffic. Kerr-McGee is exploring mean.: to minimize the inconvenience,

to the community, including the use of railrosd transportation to bring
,

clean material onsite. To minimize truck traffic through residentiali

' areas and school zones, Kerr-McGee propose to construct a new entrance
road from the waste site to Joliet Street (page 4.6). Plans for this:

road and traffic pattern will be coordinated with the City Traffici

Department. Kerr-McGee will maintain the road throughout the stabilization
Plan work period. Project work schedules will consider traffic coordination.

to and from the site.

West Chicago area engineers and contractors are confident that sources
; of clay and topsoil are available and for planning purposes assumed the
i material to be 2.5 miles from the site. The exact site has not yet been

! selected since some clay and topsoil maybe available from other construction
projects in the area during the time of our proje Otherwise, clay'

and topsoil would be acquired from a borrow area,,ct.that has not yet been
determined. The borrow area would be reclaimed if required in compliance
with state and local regulations. The borrow area would then be planted
with grass. The exact reclamation program would depend on the source.

Low Specific Activity Materials: During Phase I, approximately 188
truck loads of low specific activity materials will be generated. Thesex

will be shipped to the Barnwell, S.C. low level radioactive waste disposal
facility. Truck traffic will be spread over 35 work days. This will

; average out to 5.4 trucks per day or about one truck every 90 minutes
exiting the Disposal Site.

4 Clean Materials: The following table shows the estimated time frame,
type of material, mode of transportation and frequency of trips associated
with clean material movement.

Truck Truck
Phase Duration Sequence Loads Frequency

A. Phase II 20 wks. 45 wks. after ap- 1,275 20 min.
. proval of plan
| B. Phase II 9 wks. Concurrent with A 2,160 5 min.

C. Phase II. 5 wks. 7 wks. after A 1,215 5 min.
D. Phase III 14 wks. 8 wks. after C- 3,375 5 min.,

E. Phase III 28 wks. Immediately after A 9,850 5 min. |
t

17,875

i :
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Tests

Engineers will cause samples to be taken for the following purposes:

1) Two samples after initial placement to measure moisture content and
judge the adjustment required.

2) Two samples for moisture content after the final placement each
day.

3) Two samples after final discing each fourth lift for Atterberg
limits.

4) Two samples per week for grain size distribution.

5) Two samples every fifth work day for compaction and laboratory
permeability test.

Field Testing

Compacted density will be determined by the driven cylinder method (ASTM
2937) and nuclear densitometer (ASTM D2922). Density shall be deter-
mined on each three feet of compacted fill for each 4000 square feet of
filled surface. *

Three points shall be field checked by Standard Proctor Moisture using
standard 5.5 lb. hammer and four inch thick split mold every other day. ,

All test results will be submitted to the Kerr-McGee Project Manager in
a timely fashion and filed for inspection by appropriate regulatory
agencies as required.

Source of Clay

A preliminary review of clay sources and availability was conducted by
Soil Testing Services of Northbrook, Illinois. Their report, attached
as Appendix 3, describes in detail their survey methods, sources sampling
and testing procedures. Thirteen deposits were located and 10 deposits
were sampled and 16 samples were tested for characteristics. Six of the

.

samples showed permeabilities of 1 x 10-8 or less. It is their conclu-
sion that in view of the amount of material required, it is likely that '

obtaining clay from more than one site would be necessary. Their data
is summarized on Table 4.2.
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** Table 4.2 Summary of Laboratory Test Results

Atterberg Limits Permeability Results

Source Visual Natural Liquid Plastic Test Test K |Classification Water Limit Limit Density Water ;

Content Content

(USCS)* (%) (%) (%) (PCF) (%) (cm/sec) l

|4A-l CL 17.7 34.0 18.0 109.2 17.2 7 x 10 i4B CH NO TEST PERFORMED est. less then I x 10
'

4C CL 24.5 42.3 25.2 97.7 23.8 2 x 104D-l CH 26.8 53.0 26.0 97.8 25.8 8 x 104D-2 CH 22.4 51.0 22.0 103.6 21.5 1 x 10
E CL-CH 29.4 49.0 22.0 92.5 28.9 2 x 10-8
F NO SAMPLE 4G CH 34.3 55.0 30.0 86.1 33.4 4 x 10 |
H CL 25.3 38.0 24.0 96.9 25.2 7 x 10i i*

I CL-CH 28.7 49.0 19.2 92.4 27.7 5 x 10 '4J CH 27.7 53.0 30.0 93.3 26.6 8 x 104K CL-CH 26.6 45.0 25.0 95.6 26.4 2 x 10

Mollcrd Lcke

9I (10')-l A CL 18 38 17 113 17.8 7 x 104I (10')-IB CL 18 38 17 110 18.8 6 x 10
2 (15')-2A CL 36 17 | 16.4 15.7 2 x 10-8--

2 (15')-28 CL -- 36 17 108.8 18.9 4 x 10-8 |
42 (mod proc) CL 4.7 36 I7 108.3 18.9 I x 10

2 (w/ bentonite) CL-CH 4.7 45 21 134.6 19.2 | x 10-9
|

Feltes CL-SC estimated I x 10-6

* Unified Soil Classification System, See Appendix.

Table 4.2 shows that most of the samples meet or are very close to the perme-

ability requirement of 1 x 10- or less. Samples from Site G , H and J were

not found to meet the requirements, and were not sufficiently close to warrant

further study.

**This Table appears on page 17 of the Soil Testing Service Report, as Table 1.

soti. usw.o samvices
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5.0 ENVIRONMENTAL IMPACTS

Impacts to the environment will be discussed for the period of imple-
mentation of the Plan and for the subsequent period.

5.1 AIR QUALITY

.

Impicmentation Period

The air quality immediately surrounding the Sites will be impacted to
some extent during implementation of the Plan. Phase I of the Plan will |
involve the removal of equipment which will result in the generation of
small amounts of dust from working within the buildings and subsequent
demolition of the building structure. Some of these buildings have been
in place for a period of over 90 years and have collected extensive
amounts of natural and processing dust during this time. The generation
of some dust is inevitaole and will result in a slight deterioration of
the air quality. Kerr-McGee knows of no data ava.ilable that would
permit the estimation of the quantity of dust generated. The mitigation ]
measures planned will minimize the amount.

It should be noted that while the prcbability of increased particulate
concentration exists, such increases are unlikely in view of the moist-
ure content of the waste piles and the planned mitigation practices.
Current moisture content of the pile is a minimum of 27% (See Table

3.2.3c). During rearrangement operations, materials will be moistened
prior to moving and dumping operations conducted in a way to minimize
wind-pickup of particulate. Dust generation factors given in EPA AP-42
were calculated as if the material was dry and loose and then reduced by
a factor of 50% to recognize mitigation factors. This calculation
results in the generation of approximately 12 tons of air particulates
entrained, which is not excessive for this type of operation.

During the demolition ~ phase, the operation of the diesel engine graders,
bulldozers, dragline, backhoe, and trucks will result in the release of
airborne effluents for portions of the working year. By the application
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TABLE 5.1

CALCULATED RADIOLOGICAL DOSE RATE

PER YEAR

AT SITE B0UNDARY

(mrem)
Lung Bone ilhole Body

Existing Situation:

Maximum / Individual 2.6
Cumulative Population 1.3

During Implementation:
,

Maximum / Individual - Radon 1.34a

- Particulates 198.8 248.5 9.76
Cumulative Population - Radon & Particulates 164.0 205.0 8.05

.

After Stabilization:
Maximum / Individual .14

Cumulative Population .13

i|Fw
.

8
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The Disposal Site will remain under NRC license for en indefinite period
as a waste area. During the first three years after completion of the
Plan, the air, surface water, and groundwater quality will be examined
and the Site monitored for stability and quality of revegetation. Prior
to termination of the license, existing federal legislation requires
deeding the Disposal Site to the State or Federal government. ;

5.4.1 SITE VICINITY

Kerr-McGee believes that the decommissioning of the Factory Site and
stabilization of the Disposal Site will have no measurable adverse
effect upon the land use of the immediate area. It is currently occu-

pied by a number of beneficial uses in the form of housing, warehousing,
manufacturing, transportation, culture, and open space. The implemen-
tation of the Plan should not in any way adversely affect the present or j
planned use of any trea exterior to the Site.

,

5.5 WATER RESOURCES AND WATER QUALITY

It is contemplated that city water will be used during Phase I and Phase
II and entail a small amount of discard to sewage systems. Except for
the use of water in ponds on the Disposal Site for dust control, no
other use of surface water or groundwater is planned. |

5.5.1 SURFACE WATER

Surface water will be generated primarily by normal rainfall in the area
and it will be discharged to existing storm sewers through disposal
systems now available. A diversion system as described in Section 4.0
will be provided on the Disposal Site to provide a temporary sedimentation
basin for ar.y material eroded from the waste piles before the water can
percolate into the ground or discharge offsite into existing water
courses. None of the den.olition and stabilization activities will con-
taminate in any way the surface water runoff from such rainfalls. A small
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increase in total suspended solids could occur during Phases II and III
as fresh dirt is laid down as cover in the Disposal Site. However, the
detention basin will provide adequate settling capacity to avoid an
'ocrease in solids in local storm water runoff.

Implementation of the proposed Stabilization Plan should not impact the
water quality or discharge of Kress Creek and West Branch of the DuPage
River. Upon completion of the Plan, the surface runoff characteristics
of the site will be similar to that of historical times before ponds

were constructed.

5.5.2 GROUNDWATER

As described in Section 2.6.3, groundwater quality seems to be gradually
improving, thus demonstrating that a stable condition has been established
in regard to the solubility of the tailings and sludge residue. The
demolition end stabilization work planned for the" Factory and Disposal
Sites may temporarily change this stable condition.

Upon completion of the Plan, it is expected that the groundwater quality
will continue to gradually . 7 rove as dascribed in Section 2.0. The ;

|purpose of the cover cnd stabilization effort is to prevent any potential ,
impact upon groundwater quality.

5.6 BIOTA

5.6.1 TERRESTRIAL
|

|
|

The implementation of the Plan will only marginally influence terrestrial '

biota on the project area and these effects will be temporary. Small
animals currently inhabiting the Disposal Site, and birds will be dispossessed
for the period of demo.lition and stabilization. Adequate adjacent coen
areas provide cover so no serious or permanent loss of populations
should occur. A rodent elimination plan has been established to eliminate
rodents from all buildings on the Factory and Disposal Sites.

Maf 1, 1980
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i

5.6.2 AQUATIC

The aquatic biota existing in nearby Kress Creek will not be deteriorated
by the demolition and stabilization activities. Decomissioning of-
ponds will cause the elimination of onsite aquatic biota. However,
their elimination will not be of significance as the species inhabiting
these ponds are common, and generally distributed over the Midwest. The .

i aquatic biota existing in nearby Kress Creek will not be deteriorated by
the demolition and stabilization activities. Groundwater quality will
continue to gradually improve. It is believed that groundwater flow
forms a recharge to some reaches of Kress Creek.

.

5.7 RADIATION ENVIRONMENT

1

5.7.1 DURING DECOMMISSIONING AND STABILIZATION

i It is estimated that the onsite dust generation will amount to no more
! than 12 tons over the period of activity. During the first two years,

part of this dust will be slightly contaminated with uranium, thorium
and their daughters. Gross increases in particulates containing uranium,
thorium and their daughters will be prevented, however, due to the

i planned mitigation measures and the naturel moisture content of the
j residues. Control programs will insure that the limits of 10 CFR 20 are

not exceeded,

l 6.7.2 FOLLOWING STABILIZATION

i

Upon the completion of the planned program all radioactive materials
will have been buried under at least five feet of cover. The compacted
clay will have a deterrent effect on the emissions of radon-222 derived'

from the uranium in the residues. The gamma flux originating from the
area will be significantly reduced. The exact flux measurements cannot
be predicted with accuracy, but should not exceed that of the surrounding

~

West Chicago area.
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the vortex dissipates, leaving a volume source to be dispersed by the
0trailing winds through an arc of 45 . Using similar assumptions with an

average specific activity of 6.3 x 10-9 Ci/g, the postulated tornado
release for the Disposal Site will approximate 2.74 times that from the
model uranium mill. The rationale used to arrive at this estimate is
that the specific activity of the material in the Disposal Site is s77
times less than uranium concentrate while the thorium constituent of the
material has a rem dose to the lung per curie which is s10 times greater
than uranium concentrate. The disposal site quantity dispersed, compared
to the 15% Uranium Mill GEIS, calculates to be nearly 10 times that of
the model mill.

After the Disposal Site is stabilized, the estimated lung dose is reduced
to background values.

6.2 ACCIDENTS NOT INVOLVING RADI0 ACTIVITY .

The environmental effects of accidents involving non-radiological materi-
als at the Disposal Site is expected to be small.

6.2.1 BUILDING AND STRUCTURE DEM0LITION

The frequency of accidental injuries to workers during demolition work
approximates 20 disabling injuries per million work hours; somewhat
greater than that for the general construction trades which have a
frequency rate of 16.

|

The potential for the release of small quancities of alkalis and acids
and cleaning chemicals exists. Asbestos is contained in siding and some
wallboard and, without care, asbestos fibers might be rela. sed. Natural

j

gas pipelines, although deactivated, may still contain some unvented gas
which could pose the risk of explosion or fire.

May 1,1980

6.5



resident caretaker will supervise this monitoring and Site maintenance.
Additionally, for a three-year period, a professional earth scientist will
inspect the Site for erosion, material wash, earth settling of excavated
areas and of the incapsulated area, detention pond integrity, etc. These
inspections will be conducted quarterly.

7.3 WATER

7.3.1 RUN0FF>

Storm sewers adjacent to the Disposal Site discharge into Kress Creek which
flows to the Du Page River. A pre-Phase I-B sample of the storm sewer
outlet will be taken. During implementation of the Plan, the outlet to
Kress Creek will be sampled at least quarterly. During excavation and
grading activities, the samples will be obtained monthly. Samples will
also be collected promptly after periods of heavy runoff. These samples
will be analysed for suspended solids, dissolved sblids, pH, sulfate and
chloride. Analysis for radioactivity is described in Section 7.5. Sampling

of the storm sewer discharge following completion of Phase III of the Plan
will be conducted for at least three years on a quarterly basis.

A stormwater detention sump (settling basin) is to be constructed near the
southwest corner of the Disposal Site. The basin will be kept operable by
prompt repairs as necessary.

7.3.2 GROUNDWATER

The Plan calls for the detention basin to be constructed near monitor well
#2. As a result, this well must be plugged with cement and abandoned.
After completion of the Plan, two new groundwater wells will be installed
(seeEngineeringDrawingC,inpocket). One well (B-6) will be placed
approximately 50 feet beyond the southern extent of the clay cover, in a

'down-gradient position from the waste area. The second well (B-7) will be
placed at the northwest corner of the Site to provide data at this boundary.
Both wells will be completed at least 10 feet into the water table aquifer
and have well casing perforations placed act :ss the probable water table
surface.
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! Monitoring wells will be maintained and will be routinely sampled before

! implementation, quarterly during implementation, and quarterly for three
years following completion of this Plan. The samples will be analyzed
for the following consitituents:

Liquid level
pH
Total Dissolved Solids
Sulfate
Chloride
Radioactive Elements (see Sec. 7.5)

,

On an annual schedule, through five years after decommissioning, nearby
' offsite wells completed in the dolomite aquifer, will be monitored for

those parameters listed above.

Standard procedures will be followed for sampling and analyses. Results
will be examined for trends by a professional hydrologist. In view of
the factors described in Section 2.6, a period of record will be required ;

to document the trends affecting the groundwater , system.

The analytical data will be promptly submitted in writing to the Nuclear
; Regulatory Commission, the Illinois Department of Public Health, the ;

'

Illinois EPA and the C1ty of West Chicago.
4

j The two sampling points for the encapsulated area (Area 1 of Disposal
! Site) will be sampled quarterly for the same constituents as the monitor

wells, provided liquid is found at these points. This is alsa a three-
year program after completion of the Plan.

A method of monitoring the integrity of the clay cover is to evaluate ;

the responses in the monitor wells across the Site and the sampling
,

,

wells in the encapsulated area. If fluid is found to be building up in |

the encapsulated area, indicating a failure in the clay cover, measures
will be taken to repair the cover if the water _ analysis indicates the-

development of a leachate problem. Across the remainder of the area,
failure of the clay cover will be manifested in both the fluid level and )
the chemical characteristics at the monitor wells. Remedial work on the i

clay cover will be made wherever and whenever the analytical data indicate
the need. {
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7.4 BIOTA

After completion of Pha:e III, grass on the Disposal Site will be kept
mowed and weeds and brush controlled. Services will be obtained to dis-

t
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The ANL has reported concentrations of insoluble thorium materials along
the bottom of Kress Creek. The material most likely entered this stream
(path) through surface water runoff and formed very slowly-moving placer
deposits on the creek bed. This matter is discussed in Section 2.9.2.

(B) Terrestrial Monitoring
Fines and sediments of thorium residues have been detected in soils by
monitoring programs conducted by Kerr-McGee and ANL. Other than the
sediment located in the fenced-in area at Reed-Keppler Park and on the
Kerr-McGee Sites, the other sediments which have been detected are

considered more a nuisance than a radiological hazard. ANL has per-
formed extensive surveys in surrounding Facility environment. The

program consisted of a fly-over survey, followed by extensive ground
surveys. Many areas greater than natural background have been detected.
The findings have been summarized in the ANL report, which identified
numerous anomalies, none which cause the 10 CFR 20 dose limits for any
individual to be exceeded except for the fenced-in area at Reed-Kcppler
Park.

(C) Biota
No formal monitoring program has been undertaken regarding biota.

(D) Site Radiation ,

Loose surface and fixed contamination levels were determined for the
buildings on the Factory Site and direct radiation measurements were
made of the buildings on the Factory and Disposal Sites and the Disposal |

Site itself. This information is contained in Section 2.9 of this
report. ;

!

!

7.5.2 DURING IMPLEMENTATION
I

During all phases of the operation, the following monitoring program
will be carried out:

~

(A) Airborne Particulate
During work activity which might cause dust, air samples will be collected |
downwind using samplers similar to Eberline RAS-1. These samples will be

|
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promptly counted for grcss alpha and logged. They will be recounted
later to determine long-lived activity content. If quantities of long-

lived activity are detected above twice background, the sample will be
saved for possible alpha spectroanalysis to identify the specific isotopes
contributing to the long-lived activity. See Section 5.1 for calculated
dose. The background is determined by analysis of samples obtained at
locations between 500 and 1000 meters distant from the plant. i

Continuous air sampling will be conducted around the Site perimeter at
appropriate locations during the time any work is being performed.
These samples will be collected at least each work day and will be
analysed the following work day. The sampling locations may vary de-
pending on the work location.

Work area " breathing zone" samples will be collected routinely and
workers exposure time will also be obtained.

.

A personnel air sampler of the lapel type will be issued to a member of
the crew routinely to assist the evaluation of the workers potential for
airborne exposure.

(B) Groundwater

Samples will be taken at least quarterly from the monitoring wells.
These samples will be analyzed for long-lived gross alpha. Once per
year a sample will be analyzed isotopically for individual radionuclides.

In addition, while the contents in Ponds No. 1 and No. 2 are being
exhumed, weekly groundwater samples will be taken and counted for long-
lived gross alpha.

Should a routine sample show a radiological concentration in excess of
the Table II limits in Appendix B to 10 CFR Part 20, all of the locations
will be immediately resampled to confirm this and these results reported
by telephone as well as letter.

May 1,1980
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(C) Surface Water
Water runoff from the Site will be directed into a detention basin, con-

struction of which will be one of the first tasks undertaken and will be
completed before Ponds Lagoons No.1 and No. 2 sediments and ore residues
are remoted. This water will be sampled at least quarterly or more
often depending upor. the amount of rainfall. The samples will be analysed
for long-lived gross alpha. This is in addition to the sampling of
Kress Creek which is described in Section 7.3.1.

.

.

!.

I

!

|

|
,
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(D) Site Gamma Radiation
Radiation surveys will be taken in all areas where work will be conducted
to determine dose rates.

The fence line in the areas where active work is being conducted will be
surveyed for gamma dose rates and results will be documented weekly.

i

(E) bedimerit
Drainage around the Disposal Site will be arranged to direct water to the
detention basin. The drainage may carry off sediment which could collect
in these man-made drainage ditches. The sediment in the ditches and on the
bottom of the retention basin will be surveyed for potential radioactive
buildup. Surveys will be conducted quarterly. Representative samples will
be analyzed by gamma spectroscopic analysis in terms of pCi/g.

7.5.3 POST PHASE III MONITORING
.

After completion of Phase III of the Plan, the following radiological
monitoring program will be implemented during the three following years:

(A) Groundwater

Samples from the six monitor wells, the two sampling points over the encap-
sulated area, and the surge pond will be taken quarterly. The samples will
be analyzed for gross alpha and compared with analyses which were taken
during Phases I-B, II and III and pre-Phase I-A period. Once per year,
these samples will be analyzed for individual radioisotopes.

,

(B) Radiation
Gamma scans over the surface of the Factory and Disposal Sites will be made
to detect any anomalies higher than the general areas. These scans will
be done each year using a " micro-R" type survey instrument.

.
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7.7 RADIOLOGICAL HEALTH PROGRAM

A comprehensive health physics program is established at the West Chicago
Facility. Well trained and highly qualified health physics personnel
administer the program. In addition, procedures are established whereby
periodic health and safety audits are performed by a health physicists
from the staff of the Kerr-McGee Nuclear Corporation.

The program includes:

1. Obtaining exposura histories for new-hires.
2. Personnel dosimetry and records and MPC-hr. records.
3. Required postings, labelings and placarding.
4. Anti-C clothing issue.
5. Respirator and other personal protective equipment issue.
6. Controlled and uncontrolled area designation.
7. Monitoring, survey and sampling equipment.
8. Sample counting and analysis laboratory.

,

9. Instrument calibration procedures.
10, Individual work area-time records.

'

11. Medical examinations for employees.
12. Emergency procedures coordinated with local police and fire

departments and hospitals.
13. Bioassay provisions.

14. Contamination control procedures including special " work permits"
fo. non-routine work.

15. Environmental sampling of air, water soils and sediments.
16. Decontamination procedures for facilities, equipment, personnel,

etc.

17. Contamination monitoring, air sampling and dose-rate survey procedures.
18. Reporting procedures are established to notify the NRC I&E personnel

of Region III as required by 10 CFR Part 20. (Other agencies as
appropriate.)

19. Packaging procedures per D0T transportation regulations.
20. Waste handling procedures.

21. ALARA opportunities are sought and taken by upgrading. engineering
and administrative controls whenever possible.

22. Employee radiation safety training and training on all applicable
program items listed above.

May 1, 1980
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8.4 WATER USE

8.4.1 SURFACE WATER

1

Completion of the extreme modification proposed by Kerr-McGee for the Site
will limit the potential of any adverse impact in runoff characteristics
from Faci.ury, Intermediate or Disposal Sites,

j 8.4.2 GROUNDWATER

Groundwater quality, as stated earlier in Section 2.6, should continue to
improve upon the completion of the Flan. As described in Section 5.2,
implementation of the Plan may temporarily influence groundwater levels anJ
quality.

8.5 SITE AND MINERAL RESOURCES

.

No known mineral resources exist on the Factory or Disposal Sites currently,
except the thorium and rare earth values found in the residues. These

values are not permanently lost to recovery for beneficial use. Currently,
no economic process for recovery of the mineral values exists. In the
event one were discovered, the values could be recovered with a minimal j
effort at the Disposal Site compared with initial mining. {_

8.6 BIOTA )
|
|

! 8.6.1 TERRESTRIAL
!

|
'

The results of physical observations of organisms within the Site and
I comparative physical observation of like organisms within and adjacent to
'

the h ue indicate that the operations of the Kerr-McGee facility have not
adversely affected physically the biota on or near the facility. Conversely,,

the establishment of cleared Sites would result in significant improvement in j

the aesthetics and the ecological population of the terrestrial biota both
in numbers and diversity.

1
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8.6.2 AQUATIC

Sediments in Kress Creek do not constitute a creditable public hazard. This
evidence coupled with Kerr-McGee's modification of the Site will render any
pollutant source less hazardous. On this basis, any result of an unavoidable
adverse impact to the aquatic biota currently residing in Kress Creek and
DuPage River will be lessened. A potential source of contamination will be
removed by the stabilization and revegetation of the Disposal Site.

8.7 RADIOLOGICAL

The potential of radiological impact will be reduced by the decommissioning
of the Factory Site and stabilization of the Disposal Site.

8.8 SOCI0 ECONOMIC AND POLITICAL

The main socioeconomic impact will result from the. removal of the current
deteriorating buildings, stabilization of the waste piles and the trans-
formation of the Factory, Intermediate and Disposal Sites into attractive,
landscaped areas. It is expected that the property values in the immediate
neighborhood will increase. Other benefits could accrue to the neighbor-
hood of West Chicago, dependent on ultimate disposition of the three Sites,

l

Kerr-McGee cannot foresee any significant adverse political effects from
the decommissioning of the Factory Site and stabilization of the Disposal
Site.

|

l
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10.3 , WATER
_

10.3.1 SURFACE WATER

A potential contamination source to surface water quality will be removed
by implementation of the Plan. There is no permanent commitment of
surface water.

10.3.2 GROUNDWATER

Groundwater quality should continue to improve in the absence of an in-
dustrial source of contamination as described in Section 2.0. There

will be no permanent commitment of groundwater from the adoption of the
Plan.

10.3.3 DRAINAGE PATTERN
.

Drainage pattern of the Disposal Site will be altered slightly by the
clay and topsoil cover over the wastes. No serious discharge erosion
will be experienced in view of the gradual gradient provided by recon-
touring. Revegetation should reduce the potential for drainage changes.

"

10.4 LAND

Approximately 27 acres of land will be permanently comnitted to the
storage of waste. As a result of landscaping and revegetation, the
environmental productivity will be improved.

10.5 BIOTA

10.5.1 TERRESTRIAL

No irreversible commitment of terrestrial biotic habitat will occur as a
,

result of the adoption of this Plan. To the contrary, terrestrial biota
environment will be improved.

May 1, 1980
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APPENDIX II

ADDENDUM

i

.

The population distribution used in calculation of population dose is
.

! shown on the attached Table.
,

The population distribution was estimated as follows:
1. The " population forecast for municipal areas", August, 1976, from

the Northeastern Illinois Planning Commission was used as a popu-
I lation base. The year 1980 was selected as the base year.
,

' -2. A USGS map of the West Chicago area was overlayed with 16 compass
i sections and one mile radius circles were shown out to five miles.

The overlay centered on the West Chicago plant location.

3. The population for each municipality encompassed by the overlay was
distributed on the overlay antil total distribution matched the
total projected population from the NIPC forecast.

J

4. The table was then derived up from the overlay.

I

l

|

I
i

i
1

,

!
,

<

|

:
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POPULATION FORECAST FOR MUNICIPAL AREAS

On August 19, 1976, the Northeastern Illinois Planning Commission formally
approved a revised set of township population forecasts. At the same
time, the Commission authorized submittal of Estimated Future Water Supply
Demands for Northeastern Illinois to the Division of Water Resources,

Illinois Department of Transportation. This report, prepared by Commission
staff under a November 12, 1975 contract between the Division of Water
Resources and NIPC, included population forecasts for municipally-

identified water demand areas.

These municipal forecasts are presented on the following pages. It

should be noted that, while these results are derivatives of the township
forecasts, only the township forecasts have official status. Likewise,

while the water demand areas were designed as areas likely to be served
by one of the existing municipal water systems, these in no way imply
Commission policy or forecasts of what areas will be annexed or incorporated.

!

.
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APPENDIX A - RADON FLUX ATTENUATION

APPENDIX B - CURRENT CONDITIONS - CASE 1

APPENDIX C - RELOCATION OPERATIONS
RADON /PARTICULATES - CASE 2

APPENDIX D - POST RECLAMATION - RADON - CASE 3
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1.0 INTRODUCTION

The following sections present an estimate of the radionuclide

source terms-and resulting man-rem and critical organ doses associated

with the monazite sand acid leach facility residual piles. The piles

consist of a sludge pile and a tailings pile. The source and doses

associated with these piles are evaluated for the following cases:

Case 1: Current conditions - radon-

Case 2: During relocation operations - radon plus particulates

Case 3: Post reclamation - radon

i

In all three cases individual and population dose estimate are provided
where applicable.

1
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2.0 SOURCE TERMS

2.1 Radon

The annual radon release source term for the two piles on
site at the present time is calculated by use of the solution of the

*
diffusion equation for an infinite slab in the vertical direction.

J = [CRa (E) (c) h(x)(D)](A)(k)(10 Ci/pci) (2.1-1)

where:

J = Annual radon release (Ci/yr)
C = Radium-226 concentration in the pile (pC1/g)Ra

E = Emanation coefficient which is the fraction of the generated
radon available for diffusion.

(> = Bulk density of the material, (g/cm )
,1 = Radon decay constant (sec ) |

~

2 1

D = The effective radon diffusion coefficient (cm /sec) '

2
A = Area of the pile (cm )

k = The number of seconds in a year, 3.154x10 sec/yr

1

Data regarding the physical and radiological characteristics of the
waste material of concern is presented in Table 2.1-1.

It should be noted that the west Chicago area has a four month
mean monthly snowfall of 5 inches and an average of 150 days / year of
0.01 inch of precipitation (Dept. of Commerce, 1974). This pre-,

cipitation will act as a complete retarder of the short-lived Ra-220

while the snow cover will retard both Ra-220 and Ra-222.

* For radon-222 and radon 220, slabs greater than 6 feet and a few
centimeters in thickness, respectively, are generally considered
infinite, because the contribution to the surface flux from below
this level is insignificant.

.
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2.1.1 Radon Source Terms - Case 1

2.1.1.1 Radon Releases From the Sludge Pile

Radon-222

The following assumptions are made in the calculation of the

radon-222 release terms from the sludge pile:

3The sludge pile contains a volume of 86,000 ft of material.o

o The shape of the pile is a spherical segment with a height

approximately 20 feet.

o From the first two assumptions, the area of the pile may be

estimated at 9400 ft .

Based on these assumptions and using equation 2.1-1, maximum

annual radon-222 release from the sludge pile, under present condi-

tions is 0.19 Ci/ year. Assuming a weather reduction factor of

2/3 (mean monthly snowfall of greater than 5 inches) leads to an

average flux of 0.12 Ci/yr.

Radon-220

Using the same equations and assumptions, the maximum annual

release of radon-220 is estimated at 352.0 Ci/yr. Because of its

short half-life, 55 sec., only the top two centimeters contributes to

the surface flux. Thus even a thin water barrier of the order of

millimeters is sufficient to prevent Ra-220 emanation. Therefore,i

multiplying by a weather reduction factor 215*365 (150 days of

0.01 inch or more precipitation) leads to a source of 207.3 C1/yr.

2.1.1.2 Radon Release From the Tailings Area

1

Radon-222
'

The Rn-222 release from the tailings pile may be calculated using
the values in Table 2.1-1 and the following assumptions:

3
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TABLE 2.1-1

Parameters Values *

Parameter Sand Sediment

C Ra-226 (pCi/gm) (Reference 1) 1172 277
Ra

C Ra-224 (pci/gm) (Attachment 1) 2792 5438
Ra

Emanation Coefficient E 0.092 (Baretto, 0.20 (NUREC-0511)
1973)

Bulk Density (gm/cc)** 2.07 2.68

Moisture Content (%) (Attachment 1) 36.5 40

-5 -5Diffusion Coefficent (cm /sec)*** 1.2x10 1.6x10,

-6 -6Decay Constant (sec- ) Rn-222 2.111x10 2.111x10
~

Decay Constant (sec~ ) Rn-220 1.260x10 1.260x10-2

'

Except when noted, these values are empherically derived.*

** Calculated from : 0.635x2.7 + 0.365x1 = 2.07 (sand)
0.600x3.8 + 0.400x1 = 2.68 (slime)

***Thediffusionegeff{cientswereestimatedfromthosequotedinthe
literature (10 cm /sec) for materials with high moisture content

(NUREG/CR-1081). Because of the high moisture content of the sand
and sediment, it is felt that these apprextrations are somewhat
conservative.
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I

.

3
o The tailings pile contains a volume of 636,000 f t of mate-

rial.

o The shape of the pile may be approximated as a frustum of a
right cone whose height is 35 feet with radii of 50 and 100

feet.

o From the first two assumptions the area of the pile may be

estimated at 28,761 ft .

Based on these assumptions and using equation 2.1-1 the maximum
annual radon-222 release from the tailings pile, under present

conditions is 0.92 C1/yr. Assuming a weather reduction factor of 2/3
(mean monthly snowfall of greater than 5 inches) leads to an annual

average flux of 0.61 Ci/yr.

d

Radon-220

Using the same equation and assumptions, the maximum annual

release of radon-220 is estimated at 174 Ci/y. Multiplying by a

weather reduction factor 2154365 (150 days of d.01 inch or more
precipitation) leads to a source of 102 Ci/yr.

2.1.2 Radon Source Terms - Case 2

Radon-222

The one-time radon-222 source term released during the four

weeks regrading of the tailings pile is estimated using the following
data and assumptions.

o The radon-222 available for release is equal to C = C E
Ra

or 291 pCi/m .
6 3 (636,000 ft3)o Approximately 50% of the 1800 9.5x10 cm

of the material will be moved.

The pore space of the material is approximately 50%.o

The one time radon-222 source term is calculated to be 0.3 Ci.

5
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Radon-220

Because of nitigating measures to prevent dusting e.g., wetting

the tails, no significant release of radon-220 is expected during this

phase of reclamation.

2.1.3 Radon Source Terms - Case 3

Present tailings / sludge reclamation plans call for the residual

materials to be formed into a single pile. The approximate dimensions

of the pile will be 600 feet by 150 feet by 10 feet in height. Waste

from the building demolition and metal parts from the processing

facility will be placed along the sides of the pile. The resulting

pile will be covered by 2 feet of compacted clay followed by 3 feet of

top soil.

Radon-222

The radon-222 release term for the reclaimed pile plus cover

material were calculated using Equation 2.1-1, a two-slab dif fusion

model (see Appendix A) and the following assumptions:

o The loamy top soil bulk density is 1.6 gm/cm .

o The radium-226 content of the topsoil and clay is 1.5 and

0.49 respectively.

o The effective diffusion coefficient of the topsoil and clay |

~3 2 2
is estimated at 5.0x10 cm /see and lx10- cm /sec.

o The emanation coef ficient of the topsoil and clay is 0.20 and

0.15. I

|

Substituting in the equation in the appendix leads to a surface )
2 1

flux of approximately 0.49 pCi/m -see or background. The principal 1

reasons for this result is the high moisture content of the waste and |
'

1

the two foot thick clay cap. Thus, upon reclamation the source of

radon is background or 0.13 Ci/y.

|
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Although the calculations for radon-220 emissions are of a

standard Ficken diffusion type, actual fluxes may be much smaller and

may be governed by other phenomena. Experiments conducted by Druilhet,

et. al., 1970 regarding radon-220 emanation as a function of soil

moisture (natural soil) indicates that at an 18% moisture content
the flux is below their threshold for detection (4 pCi/m -sec).

Megumi and Mamuro (1973) also report radical decreases of radon-220

with soil moisture, a factor of 12 when the moisture content increases

from 5 to 19%. As the material in question has a moisture content of

about 40%, the calculated sources are considered very conservative.

2.2 Particulate Radionuclides

Particulate radionuclide source terms were developed only for

Cas 2, the relocation operation. The source terms were developed

using the data presented in Tables 1 and 2 of Attachment 2 and the

following assumptions:

o The dust emission rate cited in Table 2 of Attachment 2 is for

particles <20 um all which are capable of migrating offsite.

o The radionuclide activity concentrations cited in Table 1 are
*

equal to the activity concentration in the suspended dust.

o 50% of the dust emiseion rate is attributable to the tailings, the

other 50% is attributable to the sludge.

o The U-234 activity concentration in the dust emissions is equiva-

lent to the U-238 activity concentration.

The calculated total particulate radionuclide activity emissions

associated with residual material relocation operation are presented

in Table 2.2-1. The total Th-232 emission is the sum of the average

activity emissions calculated from Table 1 of Attachment 2. All

emission values are based on 1440 hr emission period.

* Updated values for Ra-224 and Ra-226 (Attachment 1) were used.

|
1

|
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,

TABLE 2.2.-1

Total Particulate Radionuclide Activity Emissions - Case 2

Radionuclide Activity Emission Total

Sludge Tailings Emission

(PCi) (pCi) (pCi)

9 9 9
Pb-210 1.95x10 1.90x10 3.85x10

10 10 10
Pb-212 3.97x10 3.44x10 7.41x10

9 10
Pb-214 2.04x10 8.74x10 1.11x10

10 10 10
Ra-224 5.33x10 2.74x10 8.07x10

1 10
Ra-226 2.71x10' 1.15x10 1.42x10

10 10 10
Ra-228 5.61x10 3.03x10 8.64x10

10 10 10
Th-228 4.84x10 2.77x10 7.61x10

8 9
Th-230 4.84x10 5.19x10 5.36x10 ;

10
4.19x10|

1 5.50x10Th-232 .4.75x10 0
5.66x10 3.63x10'

!

10 10 11
U-234 8.81x10 1.67x10 1.05x10

10 10 11
U-238 8.81x10 1.67x10 1.05x10

|
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.

3.0 DOSE ESTIMATES

3.1 Radiological Diffusion Model

The U.S . EPA program AIREM 3, is utilized in the determination

of dose equivalents to the general population that result from

atmospheric emission of radionuclides.(EPA, 1974) A standard,

sector-averaged Gaussian diffusion equation is solved repeatedly for

each radionuclide, with sector, stability class, and downwind dis-

tance. Radionuclide contributions to dose equivalents for as many as

four critical organs are summed and printed by sector and downwind

distance. Population dose equivalents (man-rem) are also calculated.
The code accounts for the following physical processes: cloud dif-

fusion, ground and inversion-lid reflections, radionuclide decay by

time of flight, first daughter product buildup, ground deposition of

particulates (independently), cloud depletion, in plant holcup and

decontamination factors, and sector-to-sector contributions to the

external gamma dose. Dose conversions factors, provided as input

data, are used for calculations of dose equivalents that are pro-

portional to radionuclide concentrations in the cloud.

Idealization of all sources to point sources introduces singu-

lacities which result in calculations that are not reliable when

near the source. This cannot be avoided and results should be inter-

preted accordingly. Dose equivalent estimates presented herein are

in addition to the existing baseline radioactivity levels within

the project site.

Table 3.1-1 lists the radionuclides and the associated adult

whole body, bone and lung dose conversion factors used in tre dose

assessment. These values are based on the adult dose con version
factors presented in NUREG-0172 (1977). The Rn-222 dose conversion

factor is based on the factor presented in USDA-FS-RZ-DES (1978). In

3all cases, an adult inhalation rate of 8,000 m /yr is assumed.

9
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TABLE 3.1.-l

Dose Conversion Factors (mrem - m3)
C1 - see

Radionuclide Whole Body' Lung Bone

U-238 .1440E+6 .1160E+8 .2403E+7

U-234 .1604E+6 .1320E+8 .2640E+7

Th-232 .2294E+7 .1512E+9 .6494E+9

Th-230 .1610E+8 .1580E+9 .5810E+9

Th-228 .1717E+7 .2562E+9 .5074E+8

Ra-228 .1213E+8 .4084E+8 .1119E+8

Ra-226 .2320E+8 .2970E+8 .3170E+8

Ra-224 .1004E+4 .2225E+7 .5022E+4

Pb-212 .1413E+4 .4433E+8 .4467E+8

Pb-210 .2123E+6 .6646E+7 .6697E+7

Rn-222 .3180E+5

.
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The source term release height for case 1 is 8 meters while the

source term release height for cases 2 and 3 are 5 meters.

In addition to be compatible with the AIREM 3 capabilities, the

source terms presented in Table 2.2-1 were modified by a factor of

0.164 to reclect t. source that continuously emitted the radionuclides

for a per'od of one year.

Aprendices B, C and D contain the individual and population

dose asr essments for the cases of reference.

*
3.2 Individual 50-Year Dose Commitments

Fifty-year dose commitments to an fadividual at the site boundary
are developed. Table 3.2-1 through 3.2-3 present the fifty year dose

commitment to the adult lung based on the radon sources calculated for

each of the three cases.

The fifty-year dose commitments to organs of reference due to

particulate radionuclide releases (case 2) are presented in Table
!

3.2-4. Review of the resulting dose commitments indicates present
applicable dose guidelines are not to be exceeded.

3.3 Population Dose Commitments

Population dose commitments are estimated for sixteen compass

directions out to a distance of 8036 meters (5 miles) from the site
boundary. Table 3.3-1 presents the total population lung dose com-

mitments for the three cases of reeference. The lung dose commitments |
developed for cases one and three are for radon only. The lung

aase commitments developed for case 2 include radon plus parti-

culate daughters. Table 3.?-2 presents the population dose commit-

ments for the whole body ara bone for Case 2.

|
i

i * Cive a one year dose or exposure.
i

|

| 11
-
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TABLE 3.2-1

Individual Dose Commitments to the Adult Lung at
the Site Boundary as a Result of Radon Inhalation,

(Case 1),

Doso Commitment
Direction Distance (m) (arem)

!

N 122 2.93

NNE 131 3.96
;

NE 128 3.60

ENE 98 3.00

E 92 2.43

ESE 101 2.66

SE 128 2.09

SSE 232 1.41

S 213 , 1.30

SSW 232 1.82

SW 174 1.42

WSW 131 1.44

W 122 1.63

'

WNW 131 1.30

NW 171 0.79

NNW 131 1.91

1
Fif ty year com:titment for 1 year dose.

12
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TABLE 3.2-2

Individual Dose Cournitments to the Adult Lung at
the Site Boundary as a Result of Rn-222' Inhalation

(Case 2)

Dose Commitment
Direction Distance (m) (mrem)

I N 122 1.34

NNE 131 1.48
i

NE 128 1.36

ENE 98 1.31

E 92 1.17

ESE 101 1.19

!
'

SE 128 0.82

SSE 232 0.44
4

S 213 0.46

SSW 232 0.60

SI, 174 0.44

WSW 131 0.47

W 122 0.58
I

WNW 131 0.48
\

) NW 171 0.34

NNW 131 0.85

1 Fifty year commitment for 1 year dose.

i
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TABLE 3.2-3

Individual Dose Commitments to the Adult Lung at
the Site Boundary as a Result of Radon Inhalation

(Case 3)

Dose Commitment
Direction Distance (m) (mrem)

N 122 0.13

NNE 131 0.14

NE 128 0.13

'
ENE 98 0.12

E 92 0.11

ESE 101 0.11

SE 128 0.08

SSE 232 0.04

S 213 0.04

SSW 232 0.06

'
SW 174 0.04

WSW 131 0.04

W 122 0.05
|

WNW 131 0.05

IN 171 - 0.03 |
|

l
NNW 131 0.08

|

Fifty year commitment for 1 year dose.

14
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TABLE 3.2-4

Critical Organ Dose Commitments at Site Boundary
Dose to Particulate Emission (Case 2)

Critical Organ Dose Commitment (mrem)
Direction Distance Whole Body Lung Bone

N 122 8.82 179.97 224.60

NNE 131 9.76 198.80 248.50

NE 128 8.91 181.50 226.90

ENE 98 8.63 175.70 219.60

E 92 7.70 156.90 196.10

ESE 101 7.87 160.20 200.30

SE 128 7.50 110.30 137.90

SSE 232 2.90 59.10 73.87

S 213 2.99 71.92 76.12

SSW 232 3.93 80.06 100.10

SW 174 2.90 59.10 73.88

WSW 131 3.07 71.99 78.09
)

W 122 3.81 77.51 96.88

WNW 131 3.54 64.00 80.07 )
NW 171 2.21 45.10 56.37

NNW 131 5.60 114.00 14.26

e
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TABLE 3.3-1

Total Population Lung Dose Commitments (*)
For Cases of Reference, (man-rem)

Distance (m) Case 1 Case 2(b) Case 3

300 0.00 0.00 0.00

600 0.00 0.00 0.00

1010 1.07 119.25 0.09

1609 1.07 119.25 0.09

3218 1.17 141.15 0.11

4828 1.21 149.90 0.11

6437 1,25 158.05 0.12

8036 1.28 163.95 0.13

,

;

|

<

!
(a) Stes all 16 cocipass directions. |
(b) Includes radon plus particulate radionuclides. |

|

!
1

j

4

t '

4

i 16
'
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4'

I

.:

'

TABLE 3.3-2

Total Population Whole Body and Bone Dose Commitments (*}
For Case 2, (man-rem)

Distance (m) Whole Body Bone

300 0 0
4

600 0 0

1010 5.86 149.20

1609 5.86 149.20

3218 6.93 176.66

4828 7.36 187.51

6437 7.76 197.70

8036 8.05 205.004

(*) Sums all 16 compass directions.

i

f

;
r

.

17j
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The comparison results indicate that reclamation (case 3) will
result in approximately a ten fold decrease in the population lung
dose commitment relative to the population lung dose commitment

associated with Case 1.4

Additional population dose commitment data are presented in
Appendices L C, and D. .

,

,

$"
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APPENDIX A

A.1 Radon Flux Attenuation By Cover Material

The model utilized to calculate the flux at the surface (J) of an
infinite thickness of tailings covered by two finite thickness slabs

(which are themselves radon flux sources) of differing diffusion

properties is described by the following three diffusion equations:

2
CLayer 1: D9

g -)C1+Pg =0
hz

2
CLayer 2: D32

-).C2+P22, =0
20z

2

Tailings: DS3
3 -)C3+P3 =0
32z

where:

C C C = Radon concentrations in the interstitial spaces ofg, 2, 3
Cover layer 1, Cover layer' 2, and Tailings, respec-

tively.

D, D' = Effective diffusion coefficients of the three layers.
g 2 3

P* = Radon production rates in the three layers.
l 2' 3

-6 -1= Radon-222 decay constant = 2.1x10 sec

|

| |

l
1

!
,

! 20 )
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The six boundary conditions utilized are:

h,_C-D 1 -2_pg ,

g 2dzz z=t z=t
1

-D 2 -D 32 -
z z=t 3 dziz=t2 2 -

C3 (z=t ) =C2 (*"'1)t

-

C2 (z=t2) =C3 (z=t2)

0Cg (z=0) =

lim C3 (Z) = J / A D33

z ->

Solution of the three diffusion equations under the above

boundary conditions yields a surface flux of: ,

Bf (Ji) + Ag (Ji) >,

=h D Dg2 B sinh r tyy+ A cosh r tyy

|
where:

i

J ,J 'J = The calculated surface fluxes for the materials if they
y 2 3

were " infinite" in thickness.

|

f(Ji) = (cosh (r ty y)-1) +
~3, D, - J D

N *2)
'

2, D D
3

3., -J
2 g ,,(31, = 21 s1. (r t > - si e ( v 2>~

1i , ,'
P2 . .

1

21
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!

i

A = sinh (r *2) + D /D cosh (r *2)2 2 3 2

B = cosh (r *2) + D /D sinh (r *2)2 2 3 2

1

3

r = 1/Dg g
4

| =)/Dr
2 3

1

:
!

i .

The unknown parameters within the model are the diffusion coef-

; ficient, of the tailings and the cover materials. The values selected
i for calculation of the flux are discussed in Section 2.1..

4

'

i

l

k

,

l
1

|*

j

|
.

:

i

I

|
t .
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APPENDIX C.

i

i
4

RELOCATION OPERATIONS
'

RADON /PARTICULATES - CASE 2
i

!

!
1

!
!

I PREPARED FOR:

KERR-McGEE NUCLEAR CORPORATION
Kerr-McGEE BUILDING

| OKLAHOMA CITY, OKLAHOMA 73125
!

.

4

PREIJ : BY:

; DAME. & MOORE
! 20 HAARLEM AVENUE

WHITE PLAINS, NEW YORK 10603
'|

1

i

i

i.
April 25, 1980
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& KERR-McGEENUCLEAR CORPC.RMGB
nsaawcre ctann . onuaoua em. o=uwov. nin

March 4, 1980

Mr. Irwin Spickler
Dames & Moore
Washington, D. C. 20014

Dear Mr. Spickler:

Please refer to the dose calculation prepared by your organization for the
comtemplated reclamation of a West Chicago Thorim Plant. Your work has
been reviewed by others in our organization and we request that it be done
with the following modifications.

1. Use a O' Hare Airport (Chicago) weather record as a source of information
instead of Midway.

2. Consider the source as an area source rather than a point source.

3. Modify the diffusion coefficients considering the particle density
and moisture of the material as listed below.

Density Moisture

Pile 1 Sediment 3.8 g/cc 40%-

Pile 2 Tailings 2.7 g/cc 36.5-

In addition, in view of our need to neutralize the material with lime
slurry, assume a moisture factor of 49'; as applicable for the =sterici
after contouring into final contour.

2204. Consider thoron release, Rn , in addition to Rn2 2 "' .

5. Use the following quantities as measured by gamma spectrograph for
the concentrations in each pile.

j

226 224Tailings 1172 pCi/gm Ra ; 2792 pCi/gm Ra
|
<

0Sediment 277 pCi/gm Rn ; 5438 pCi/gm Rn

6. Reconsider assumption of total release on moving material.
l
.

i
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Erwin Spickler
March 4, 1980
Page Two

In addition, would you please calculate for a convenient distance the
exposure to adjacent personnel on a highway over which a truck load of the
residues are being transpcrted in dump trucks covered with tarpaulins.
In f,his . manner, if a location is found of f site, the total transportation
exposure csn be calculated.

Picase provide a windrose of the O' Hare data.

Call cie if you have any questions.

Yours ve y truly,

' 1 /,/
| ,', /g ''' / /*

. Shelley ctorWj
Regulation an[, Control

J
WJS/pls
cc: L. Skoski '

|
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TABLE 1
.

- WEST CHICAGO WASTE PILE ANALYSIS

SLUDGE TAILINGS
.

P-1 No. 4 P-2 No. 8
Per Gram Top 18' Depth. Top of Hill 5' Depth

Pb-210 pCi <199 <l94 0 25

Pb-212 pCi 4057 3512 0.5
, ,

Pb-214 pCi 208 892 1.5

Ra-224 pCi 4057 3512 0.5

Ra-226 pCi 208 892 1.5

Ra-228 pCi 5727 3089 1.1
e

'

Th-228 pCi 4937 2825 2

Th-230 pCi 494 53 17

Th-232 pCi 4847 428 6

Th-232 mg 53 3.4

U-238 mg 27 5.1
i

Source: Telecopy from Bill Shelley of 'Kerr McGee Nuclear 7/25/79

1
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TABLE 2
~

Fugitive Dust Generation During P.elocation of Waste Piles
3

Total Volume of Material in Piles = 48,556 yd

Estimated Equipment Use
.

1280 hrScraper =

1420 hrDozer =

TOTAL = . 2700 hr ,

..

Dust Emission Factor From Pedco 76

32 #/hrScraper & Dozer E =

Reduction of 50% for Watering

( Dust Generation
'

43,200 lbs dust(o.5) X 32 lbs X 2700 hr. =

hr

Operation will take 35 weeks or 1440 hrs.

43,200 lbs _ 30 lb avg. emission rate
1440 hrs

-

f5

1

Source: Telecopy from Bill Shelley of Kerr McGee Nuclear 7/25/79 |
l

->
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TABLE 3
,

ANALYSIS F0P. CLAY AnD SOILS

CLAY SUB S0IL SOIL TOP SOIL
-

ISOTOPIC (pCi/g)

Radium 226 0.87 1.5 0.94 1.5
'Thorium 230 0.82 0.98 O.89 0.72

.

Permeability 10-8 10-6 10-6-

Index

105Bulk Dgnsity 120 105 -

(16/ft )
:

.

Source: Telecom with Bill Shelley of Kerr McGee Nuclear 7/25/79

|
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APPENDIX III

Location and Evaluation of

IMPERMEABLE CLAY SOURCES

West Chicago, Illinois

For

KERR-McGEE CHEMICAL CORPORATION

Kerr-McGee Center
Okichoma City, Oklahoma 7312S

By

SOIL TESTING SERVICES, INC.

Ii| Pfingsten Road
Northbrook, Illinois 60062

~~

> Job No. 21439
.

April 9, I980

.
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April 9,1980 SOIL TESTING SERVICES
111 PFINGSTEN ROAD NORTHBROOK,ILUNOIS 60062
PHONE CNCago 312-273 5440 Northbrook 312 272 6520

Mr. Ivan Denny
Kerr-McGee Chemical Corporation
Kerr-McGee Center
Oklahoma City, Ok!choma 7312S STS Job No. 21439

Reference: Location and Evaluation of Impermecble Clay Sources in
the West Chicago Area

Decr Mr. Denny:

In accordance with your instructions and authorization in your letter of March S,
1980, we have completed our evaluation to locate clay sources in the
West Chicago crea to be used as a clay liner for your West Chicago plant. We have
located several possible sources and have been able to complete icboratory tesis on
samples from each creo.

We cre submitting, herewith, our findings. Details of our study and
our conclusions are outlined in the text of the report which follows. The report
inc!vdes descriptions of the methods used in the evaluation, prime end alternative
locations of the material, and a suggested site specific follow-up evaluation. ;

l

If you have any questions or comments concerning the contents of the report, '

please do not hesitate to contact us.

Very truly yours,

SOIL TESTING SERVICES, INC.

bam $0Yh
Barry . Christopher, P.E.
Project Engineer

3 c. h\ b- Kt
Safdcr A. Gill, Ph.D., P.E.
Chief Engineer

BRC/kf

John P Gnaedinger, P E. CHICAGO, PEORIA, ROCKFORD, ILLINOIS * LAFAYETTE, INDIANA + WASHINGTON, D.C.
K ANSA S CITY, WICHITA, * Engineering Analysis / ReportsOyde N riaker, Jr., P E. CEDAR RAPIDS, DAVENPORT, DES MOINES, IOWA +

# "Robert G. Lukas P E. KAHSAS * LANSING,MAROUETTE MICHIGAN MINNEAPOLIS, VIRGINIA,*
Bon andSafdar A G4, Ph.D. P E. MINNESOTA + RALEIGH NORTHCAROLtdA + BISMARCK NORTH DAKOTA . EnvironmentalTestogandDouglas E. Keats

F A!RFA X. VIROINIAGennetn H. Kastman, P E. GREEN BAY, MILWAUKEE, OSHKOSH, SUPERIOR WAUSAU, Evaluatkm+

WISCCNSIN + KARACHl. PAKISTAN * MADRfD, $PA:N * JEDDAH. SAUDI ARABIA i

. . .
|
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INTRODUCTION

This report presents a study by Soil Testing Services, to locate and evolucte sources of

clay to be used as a landfill liner at the Kerr-McGee plant in West Chicago. Three to

five source locations were to be identified. We understand that the clay must have a

permeability of less than I x 10-8 centimeters per second (cm/sec) to meet the

Environmental Protection Agency (EPA) requirements. Kerr-McGee has estimated that

3approximately 100,000 cubic yards (yd ) of clay will be required during 1981 and 1982.

Approval of each source by the Nuclear Regulatory Commission may be required;

therefore, all Icboratory tests performed in this study were in general conformance with

Quality Assurance techniques.
.

Due to the relatively short time available for this initial study, only on overview of the

possible available areas and limited laboratory testing of soil samples could be

|performed. A more detailed study would be necessary when the specific slie is selected.
|

The current study consisted of:

A. Literature search of available subsurface information including geologic maps,

agricultural surveys, and previous subsurface explorations performed by Soil

Testing Services;

B. Telephone communications with excavators and other earth handlers in or near the

study crec;

1

C. Site visits cnd collection of samples; and |

D. Preliminary laboratory testing program.

SCIL TSST1NQ SERVICS$
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EVALUATION PROCEDURES

There are three possible alternatives to obtain cicy matericts. These cre: 1) clay

materials con be obtained from the surface, utilizing stripping procedures and relatively

shcIlow cuts such that the land con be reused once the source materials are acquired;

2) obtain clay from deep excavations using the excavated crea os a disposal site or a

retention basin; cnd,3) ocquire clay from commercial sources.

The first two alternatives require acquisition of the Icnd by either leasing or purchasing.

Regarding the third of fernative, commercial sources are available, many times, from

construction projects or gravel pits, once either the clay is obtained from initial

stripping or subsequent overexcavation where the gravel' supply has been exhausted. In
,

l

addition, clay may be available where excavations for disposal creas are being made.

Each of these citernatives were considered in this study.

Area of Study
|

|

For land ccquisition, the cree of study was limited to a 5 mile radius of West Chicago.

This crea is illustrated on the two cerial photographs, and accompcnying overlays in the

Appendix of this report. Commercial sources were evolvated within 10 miles of West

Chicago.

The study was limited to the described 80 squcre mile creo. We considered the haul

distance of sites beyond this boundary to the Kerr-McGee West Chicago facility to be
!

excessive cnd therefore, we would not evaluate these crecs as primary sources unless

son. rusm,o samvices

.
. .

me
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closer sites proved inappropriate. In addition, due to the dense population east of West

Chicago, it was not thought feosible to obtain an adequate supply of materials from that

crec.

Accessibility to source locations relates to the connections with transportation corridors

which would be used by vehicles transporting the clay materials. Generally, it cppears

that almost any site within the study crea is within cpproximately 1/2 mile of a roadway

capable of accepting heavy truck traffic on a year round basis.

It should be noted that determination of the precise availability of sites is beyond the

scope of this study. However, the secrch for available sites should be concentrated in

the creas which were determined feasible by this study. 'Also, zoning patterns were not

considered in this initial study. Zoning is a very important fcefor in the final selection

of a source location. A 1971 zoning map of the West Chicago crea is included in the

Appendix. Af ter specific sites have been selected, current zoning will have to be further i

established.

Literature Search

Geologie Moos

A study of the Illinois State Geologic Survey indicates that the surficici geology of the

eastern half of the crea surveyed is part of the Vo!porciso Morainic System. This system

consists largely of silty, scndy, or gravelly glacial till materials with local areas of silty |

SCfL TESTING SSRVICES
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clay tills. The West Chicago drif t south of West Chicago and other Valparaiso drif ts are

slightly more silty and pebbly than lake border drifts common to the Chicago crea cnd

contain local creas of sandy to gravelly tills. The West Chicago drift includes extensive

outwosh plains and local locustrine deposits along the front of the moraine to the west of

West Chicago.

Other geologic units which were predominant in the western portion of the study crea

included the Batavia member of the Henry Formation and Manhatton-Minooka Ground

Moraine of the Wedron Formation. The Batavia member of the Henry Formation consists

mainly of well sorted sand and gravel which were deposited from glacial melt water

rivers and streams in outwosh plains. The Manhatten-Minooko drif ts consist mainly of
.

gray clay till that is locally silty.

The geologic information indicates that clay sources, both shallow and deep are more

likely to be found in the eastern half cnd northern port of the study creo. Clays that cre

found in the western portion of the site ore likely to be highly silty, sandy or gravelly and

of a higher permeability than the clays found in the other crecs.

Acricultural Survey

in addition to the geologic maps, detailed surficial soil maps prepared by the

U.S. Department of Agriculture, Soil Conservation Service were also studied. The Soil

Conservation Service soils maps were of somewhat limited value since they are

agriculturally directed and therefore pertain primarily to surficial soils. Typically, the

Soil Conservation Service maps the soil only in the upper 6 ft. However, these mcps

SCtb TEST 1NO SemVICES
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have been found fairly occurate and could indicate land crecs where stripping operations

could be successful. Included with these maps are characteristics of the soils including

Atterberg limit evaluation and permeability.

The soil survey mcps tend to verify the geologic information. A variety of surface soil

tynes are indicated in the study crec. In the western half of the site, predominently silty

and sandy soils may be anticipated with only small concentrated crecs of clay noted. For

the eastern half of the site, predominantly silty clays were indicated with local deposits

of relatively impermeable cicy soils. The largest areas of potential impermeable clays

are shown on the aerial photogrcph overlay entitled, "Possible Source Locations". The

marked crecs are thus possible source locations for the required clay.
.

Previous Subsurface Explorations By Soil Testina Services

,

Previous subsurface explorations performed by Soil Testing Services within the studied

area are considered to be the most detailed source of information regarding soil deposits |

with depth. The borings in these explorations were drilled for the primary purpose of

obtaining representative soil samples. The borings extended to depths generally between

10 to 42 f t. Soil Testing Services hos drilled at numerous sites scattered throughout the

study area. The locations of the exploration programs within the studied areas are also

indicated on the photograph overlay previously discussed.

From the overlcy, it can be seen that a large amount of information is available from our

subsurface exploration for' the Fermi National Accelerator Lcboratory which is located

in the southwestern portion of the studied crea. A large number of laboratory tests were |

|

301L ?tSTINO SelevtCES
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performed on selected samples, including permeability cnolysis. Also, field permeability

tests were performed at several locations. The results of these tests indicate that cicys

with permeabilities of I x 10-8 cm/see ccn be found locally in both shallow and deep

deposits in that area. -

Many borings performed at the Fermi site indicated deposits of gravel and sand,

especially in the east-centrol, and northern portions of the National Accelerator

Laboratory facility.

The other boring programs performed throughout the study crea during the past 15 years

verify the information obtained from the geologic and soil survey mcps. Unfortuno+ely,

a majority of these boring programs encountered gravel and scnd deposits os indicated by

the geologic and agricultural surveys. Along the western side of the studied crec,

borings have encountered cicy. However, the clay was typically low in plasticity and

high in silt and sand content which characteristically would have permecbilities in the

range of 10-6 to 10-7 cm/sec.

Few borings were performed in crecs where relatively impermechle clay deposits had

been anticipated. However, one of the explored areas was located within the Mallard

Lake Disposal creo. Permeability tests on a shallow deposit of clay (classified as

relatively impermeable by the agricultural survey) indicated a permecbility of less than

I x 10-8 cm/sec. In another area, north of West Chicago, Soil Testing Services, Inc.

borings encountered moderately plastic; relatively impermeable clays, as enticipated

from the cgricultural survey (see aerial photos cnd overlays).

i
I
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Telephone Communications

in order to determine possible commercially cvailable sources of cicy, several telephone

calls were mode to excavators in the West Chicago creo. The following excavators were

contacted:

1. Lockertt Land Improvement - Tele. No. (312) 231 -1840

2. H.W. Kuhn Company - Tele. No. (312) 293-1166

3. Riemer Brothers, Inc. - Tele. No. (312) 569-2010

4. E. and E. Houling - Tele. No. (312) 894-9000

.

These excavators indicated that present construction activities in the creo cre limited

and that clay supplies were not generally available from current construction

excavations. However, several excavators indicated that cicy may be available from

gravel pits and waste disposal areas. In checking several gravel pits in the crea, they

were found not to have clay deposits available. However, further communications

identified two possible sources of clay. Conversations with E. & E. Houling personnel

indicated that a source of blue cicy wcs available at the McIlcrd Lcke icndfill site and

that the Feltes Sand cnd Grovel Co. may have supplies of cicy.

l
!
|

The McIlard Lake Disposol crea is located approximately 5 miles north of West Chicago

near the north port of the study creo. The site belongs to the Cook County Forest

Preserve and therefore, problems in utilizing the soil for private use may be

encountered. Soil Testing Services, Inc. performed the subsurface exploration for the
,

1

SCtk *tsTtNQ SERVICg3
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development of the disposal area. The drilling program indicated opproximately one-half

of the site consisted mainly of gravel, and the other one-half consisted of citernating

layers of clay and silt.
,

Another potential source, Feltes Send and Gravel, Co., is located approximately 12 miles

west of West Chicago. Soil Testing Services, Inc. did not perform exploration services at

this site. For this recron, cithough the Soil Survey indicates the presence of clay,

detailed information is not available. Another grovel pit that may contain a source of

cicy is the Bald Mound Gravel Pit located 4 miles west of the study crea on Febyen

Parkway. The pit was not accessible at the time this report was being prepcred,

however, the owner's cdvertise the sale of structural clay.

In addition to obtaining information on clay sources from contractors, costs for houling

and purchasing the clay were determined. Presently, certage rates range from

approximately $1.65 per ton for 5 miles to $3.26 per ton for IS miles. Structural quality

clay listed at $1.20 per ton at the pit at one of the gravel pits investigated.

Site Visits

Visits were made to West Chicago during two separate time periods to collect semples

and to observe the possible source creas indicated by the soil survey and the commercial

source contacts.

soit nutmo samvices
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March 12 throuch March 14, 1980

Area reconnaissance during the period of March 12 through March 14, 1980 indicated

that large porcels of land were commercially available within areas where impermeable

clay sources may occur. An attempt was made to obtain samples from several of the

crecs indicated in the agricultural survey section; however, the ground was frozen and

samples could not be obtained.

Visits to the commercial sites were found to be more beneficial. Excavation of areas

were being performed at two out of three sites that were visited and cicy semples were

2obtained from both sites. At the McIlcrd Lake site, c large execvation (over 50,000 f t

in plan) encountered a blue moderately plastic clay source at a depth of cpproximately

5 ft. The clay extended to the base of the excavation (verying from 10 to 15 ft) at the

time of the visit. The clay appeared very uniform for the full depth. Bag samples of the

clay at two locations were obtained.

At the Feltes Sand and Gravel Company, sandy clay was observed. However, the scndy

c!cy reportedly overlies a deposit of moderately plastic, highly impe meable blue clay.

Samples of the sandy clay were obtained and a follow-up site visit is plcnned to obtain

several representative semples of the blue cicy.

Scmples from both sites were returned to our Northbrook laboratory for further

examination and testing.

.

- SCtb TESTING SSRVICES
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March 29 throuch March 30.1980

During the second site visit, a photogrcphic and visual survey of each of the potential

source locations were made. The areas observed included the eleven (II) creas where

sho!!ow clay deposits were, indicated by the literature review. Each site was given on

alpha designator as indicated on the third cerial photo overley. The overlay also shows

congested or built up creas where it will probably not be possible to obtain materials.

Representative photographs of the sites are included in the Appendix. The following

presents a visual description of each site.

Site A - Except for a building located at the northeast corner of the site clong

Route 59, the site is vacant and appears to be unuset The area at the time of the

visit was covered by tall gross end hcd cpproximately I inch of gravel and cicy fill

over a large portion of the area. The creo appeared to have been stripped of

topsoil. A water main was noted running thr~ough the site in a north / south direction

direci|y south and in line with Sayre Road. There were also two,1.5 f t diameter

storm water drains running in on east / west direction through the site. The ground

surface at the site could generally be described as flat.

Site B - The majority of Site B is presently used for agricultural purposes. The

area was cu!tivated at the time of the site visit. As with Site A, the ground

surface at Site B was relatively flat. Hand augering through the surface material

indicated opproximately I to 1.5 f t of topsoil which was undarlain by fairly plastic

Clev.
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Site C - The ground surface at Site C is fairly undulating. The entire crea is on a

slight rise. The land is presently used for agricultural purposes and at the time of

the site visit, o hay field existed throughout a majority of the creo. The southwest

corner of the site is occupied by houses.

Site D - Site D occupies a very large creo. As indicated on the cerial overlay by

the crossed section, the southeastern and centrol portion of the site are either

under development or completely developed and occupied by residential crecs.

Large crecs of form land occupy the western and southwestern parts of the site. A

gravel pit was observed in the northeastern port of the site. The ground surface

was generally flat with higher ground located in th,e north and eastern ports of the

site.

Site E - As indicated on the cerial overlay, the northeastern corner of the site is

under development at this time and the southern portion of the site is presently

occupied by single family homes. The remainder of the site is form land. The

ground surface slopes down from the centrol portion of the site toward the

southeast corner with an estimated surfcce elevation change of opproximately

30 f t.

Site F - The majority of Site F was occupied by houses and does not offer cny large

creas for obtaining materic s.

Site G - The entire north and eastern portion of Site G was occupied by houses.

The southwest corner of the site was cultivated form land and measured

cpproximately 1500 ft X 1200 ft. A large manor occupies the south central portion

of the site.

. soit newoo samvices
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Site H - A large part of Site H was also occupied by houses. However, in several of

the open creas, fond is presently for sale. Two separate sections located in the

central portion of the site contain for sale signs that indicated cpproximately 6 to

9 acres were for sale. One of these sections was a 55 acre crec which is thickly

wooded.

Site I - The majority of Site I was occupied by cultivated form land. The ground

surface was fairly level and sloped down from east to west. An excavation

indicated approximately 2 to 2.5 ft of topsoil at the ground surface.

Site J - The central portion of the Site J was open, lend and was covered with weed

and gross vegetation. One section of the site in the north centrol section was

noted to be occupied by 2 to 3 ft of silty clay fill. Homes occupied the perimeter

sections of the site.

Site K - Housing or other types of development occupied the northeast and

southwest parts of Site K. However, a large expense in the central part of the site

was open cultivated farm land. The extent of the open crea was approximately 2

square miles. One form in the northwest part of the open creo contained a

"for sale" sign. The ground surface at the site may be described as fairly

undulating as compared to the other sites.

soit rusw o samvices 4,
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Collection of Soil Samoles

At the time of the second site visit, the ground surface had thawed and collection of

samples was possible. A hand avger was used to obtain semples of the clay directly

beneath the topsoil. Generally, samples were collected from a depth of I to 3 ft. The

test hole for each sample were located on the basis of accessibility cnd were generally

closer to the center of the site where possible. The cpproximate location of the sample

hole is indicated on the third cerial overley. The samples were sealed in plastic bags and

returned to our Northbrook laboratory for further examination and testing.

No samples were obtained from Site F since that cree was completely occupied by

residential structures. ~

Due to the large number of sites and the limited time schedule, sampling at each site

was limited to one or two locations. Approximately 5 lbs of material was collected from

each location.

Laboratory Testing

The laboratory testing program consisted of perfcrming visual classifications, Atterberg

limit analysis, moisture vs. densitiy tests and permeability analysis on representative

portions of the collected samples. Laboratory tests were performed on both samples of

" blue clay" obtained from the McIlcrd Lcke disposci crea es well as on semples from each

of the shcIlow clay source locations. Tests on the shallow source semples were

restricted to visual classification and permeability analysis due to the limited amount of

SCfL MST1NQ SERVfCC
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sample obtained from those crecs. To obtain the results for this prelimincry study, the

tests were performed with a rapid program and oil the requirements of the Quality

Assurance procedures could not be strictly followed. The method of cnolysis used in this

study wcs necessary to provide timely results and meet th3 requirements of this project.

The soils were classified using both visual and Casagrande classification methods. An

experienced soil engineer c!cssified each soil semple on the basis of texture and

plasticity in accordance with the Unified Soil Classification System. With this system,

the soils are grouped into various soil types bcsed on its visual cppearance and/or the

results of the Atterberg limit determinctions. A brlef explanation of the Unified System

is included with this report.
.

The Atterberg limits consisted of performing three liquid limit tests and two plastic

limit tests. From this data, the plastic index of the specific soil can be obtained. These

tests were performed in accordance with the procedures os outlined in the Appendix.

Moisture-density tests were performed on the Mallcrd Lake samples by two methods in

accordcnce with ASTM Specifications D 698-70 cnd D 698-78. The former is a rapid
;

method which allows Sr foster processing of the sample, thus resulting in a shorter turn
,

,

cround time. In this method, a single sample is used throughout the test, increasing its

water content with each compaction point. The laboratory test was later repected

utilizing the longer term procedures presently recommended in ASTM Specification I
;
i

D-698-78 in which a new semple is used for each compaction point. In this method,

each sample is prepcred to have a unique water content cnd allowed to stand a minimum

of 36 hours before compcetion.

1

|.cn. r u m.o m vic a
|

|

|



. . .... . . .

- 15 -

Back pressure fc!!ing head loboratory permeability tests using trioxial cells were

performed on all samples. Performing the permeability tests in the trioxial cell offers

better control of density, degree of soturation, confhing pressure and minimizes possible

leakage crour ,e sides of the sample when compared to performing the test in other

permeability equipment. By applying back pressure, on increase in pressure in the pore

fluid results in the compression of undissolved gas bubbles in the pore fluid. This

increases the solvency of the gas, increasing the saturation level of the specimen.

Incomplete initial saturation of the specimen may tend to invalidate the results obtained

from the permeability tests. For each degree of saturation, there is a corresponding

additional pressure, which, if applied to the pore fluid in the specimen, will cause

complete saturation. For this study, all samples were saturated at a confining pressure

of 4.1 kg/cm2 (ksc) and a back pressure of 4.0 kse. Th6 permeability was dete mined

2using on offective head differential of cpproximately I kg/cm on cil semples.

The permecbility tests were performed on remolded, recompacted samples. For the

Mallcrd Lake somples, permeability tests were performed at various densities in order to

obtain a relationship between the relative density and the permeability of the soil. The

tests were performed at the maximum density cnd corresponding " optimum" water

content obtained from the Standard Proctor evaluation. Tests were also performed using

Standard Proctor compactive effort at a moisture content of 3% on the wet side of

optimum. A test was also performed on a specimen that was compacted at optimum

moisture from Standard Proctor, however, utilizing a compactive effort equivalent to

Modified Proctor (ASTM D-1557). One other test wcs performed in which 5% bentonite

(a highly expensive montmorillic c!cy) was added to the semple at its natural moisture

content.

soit tusTwo sesivices
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For the shallow source samples, permeability specimens were prepared by compacting

the specimens generally at their naturci moisture content utilizing Standard Proctor

compactive effort. It was felt that this would best model the actual field compaction

conditions. The samples at their natural moisture content generally appeared to be on

the order of 3 to 5% on the wet side of Standarc Proctor optimum moisture. In several

cases, the samples cppeared to be very wet, greater than 5% on the wet s:de of Standard

Proctor optimum. Wet semples, such as these, would be difficult to place and compact

in the field without some drying. Therefore, samples that were judged "too wet" were

allowed to cir dry to a lower, more workcble water content.

The sandy clays that were present at Feltes Send and Grovel were visuc!!y inspected.

Based on the observation, it is estimated that these soils would have a h*gher

permeability, on the order of 10-5 to 10~5 cm/sec. Therefore, tests were not performed

on these materials. When scmples of the underlying " blue cicy" deposits are available,

we will perform permeability vs. density relationship tests on these soils.

Cicy minerclogy and ionic exchcnge capacity of representative scmples are presently

being performed by on outside laboratory. As soon as the results of these tests are

available, they will be forwcrded to you.

Test Results

The results of all icboratory tests are included in the Appendix of this report. A

summary of the test results is presented below in Table 1.

son. nsm.a samvices
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Tcble 1. Summcry of Lcborctory Test Results

Atterberg Limits Permeability Results

Source Visuci Natural Liquid Plcstic Test Test K
Cicssificction Water Limit Limit Density Wcter

Content Content
l

(USCS)* (%) (%) (%) (PCF) (%) (cm/sec) |

A-l CL 17.7 34.0 18.0 10 .2 17.2 7 x 10-9
8 CH NO TEST PERFORMED est. less then I x 10-8 |

C CL 24.5 42.3 25.2 97.7 23.8 2 x 10-8 |

8 x 10jD-l CH 26.8 53.0 26.0 97.8 25.8
i

D-2 CH 22.4 51.0 22.0 103.6 21.5 1 x 10 '

E CL-CH 29.4 49.0 22.0 92.5 28.9 2 x 10-8
F NO SAMPLE

8 iG CH 34.3 55.0 30.0 86.1 33.4 4 x 104
'

H CL 25.3 38.0 24.0 96.9 25.2- 7 x 10
5 x 10j

.

li CL-CH 28.7 49.0 19.2 92.4 27.7
J CH 27.7 53.0 30.0 93.3 26.6 8 x 10 i4K CL-CH 26.6 45.0 25.0 95.6 26.4 2 x 10 |

McIlcrd Lcka

I (10')-I A CL 18 38 17 113 17.8 7 x 10-9
91 (10')-1B CL 18 38 17 110 18.8 6 x 10 82 (15')-2 A CL 36 17 116.4 15.7 2 x 10 8

--

2 (15')-2B CL 36 17 108.8 18.9 4 x 10 8
--

2 (med proc) CL 4.7 36 17 108.3 18.9 i x 10 92 (w/ bentonite) CL-CH 4.7 45 21 134.6 19.2 1 x 10-

Feltes CL-SC estimated I x 10

* Unified Soil Cicssificction System, See Appendix.

Tcble i shows thct most of the semples meet or cre very close to the permecbility

requirement of I X 10-8 or less. Samples from Site G, H cnd J were not found to meet

the requirements, cnd were not sufficiently close to wcrrent further study.

,

8

SCIL TESTtNQ SERVICE $

-



- _. _ _ _ _ - _ _ _ . _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _

.. . . .

-

- 18 -

,

|
Permecbility tests on semples fom site C, E, and K ct their prepored densities and |

1

moisture content also did not meet the requirement, but are sufficiently close to warrant

further cnalysis. Lower permeabilities ccn probobly be obicined by lowering the water |
|

content and/or increasing the compactive effort opplied to the samples. This is |
!

demonstrated by the test performed on Mallard Lake sample number 2-B, which was
;

compacted using a higher compactive effort. The permecbility of the sample was

decreased to an acceptable level. This indicates that careful field compaction control

will be necesscry to obtain the required permeability. However, the required perme-

obility does appear to be attainable on these samples utilizing normal compaction

procedures. Additional testing will be required to determing the optimum compactive

effort to obtain repectable acceptable permeability values.
.

The test on the McIlcrd scmple to which bentonite was added indicates a significant

permeability decrease that was achieved by mixing the soils with montmorillic cicys.

The permeability was decreased from I X 10-8 cm/see to I X 10-9 cm/sec.
;

Summary cnd Conclusions
i

Two alternatives to obtain clay materials with the desired chcracteristics are technically

available in the West Chicago crea. Clay sources with the required properties may be

available in the form of both shcIlow cnd deep deposits.

i

:

|

|
|

|
|
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Bcsed on a literature review, eleven (Il) creas of potentici shallow sources of clay have

been delineated. Site visits and Icboratory testing indicate that seven of these crecs

contain cicy with the desirable characteristics and provide potentially available (non-

developed) land. These crecs are designated on the third aerial overlay cnd are Areas:

A, B, C, D, E, I cnd K. Laboratory analysis on randomly selected samples from each of

the seven sites indicates that clay with the desirable characteristics appears to be

~cilable at each of these sites. The semples, when compacted to o moderate density, et

or near their naturci moisture content were found to have a permeability on the order of

10-8 or less. Several tests indicate that good compcetion control will be required;

however, with normo! compaction procedures, the required permecbility should be

obtained.
.

In addition to the shallow sources, potentici sources of deeper deposits of impermeable
i

clay material cre located at the Mallord Lake Solid Waste Disposal site, the Fe!tes Sand '

and Gravel Company, cnd possibly at the Bald Mound gravel pit. These creas appear to

contain " blue clay" which consists of a moderate to high plasticity, silty clay. Tests on j

the blue clay at the Mallard Lcke landfill indicate permecbilities on the order of

10-8cm/sec or less. Tests indicate that the soils may require good compaction control to

achieve the required permeabilities; however, the required permeability does appear to

be obtaincble under normal compaction procedures. Further study of the McIlard Lake

crea would be required to determing if material from that crea ccn be ccquired. The

property presently belongs to the Cook County Forest Preserve.

|

1
.

:
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Several alternatives for obtaining the required permeability for liner cnd cover

matericts exist. One such citernative would be to provide cn additive to decrease

the permecbility of the natural clay materials. This con be accomplished by adding

a montmorillonite clay to the already relatively impermecble natural clays. This is

demonstrated by the permeability tests performed on the scmple from the Mallcrd

Lake Icndfill. Adding 5% by weight bentonite to the sample decreased the

permeability of the meterial by on order of magnitude (from I X 10-8 to 1 X 10-9

cm/sec). By citernating highly impermeable montmorillonite clay layers with

natural clay layers, on effective total depth of liner and cover with a permeability

less than 10-8 cm/see may be achieved.

.

Due to the natural heterogeneity of soil deposits and the variations inherent in all

laboratory testing, the permeability results are not necesscrily cbsolute values.

The results obtained are such that additional testing of the clay stratum at various

locations and depths in each of the sample crea will be required to achieve enough

data to sto:!stically indicate the overall soil characteristics. Additional explo-

ration of the sites which cre, at this time, incccessible, will be provided once

access hos been obtained by Kerr-McGee. This exploration should consist of

obtaining Icrge samples, either from surface or through the use of excavation

equipment such cs a backhoe. This will enable us to investigate the near surface

deposits. Basically, this enclysis would consist of performing an exploration

progrcm designed to evaluate the depth and cerial extent of the suitable cicy

deposits. Borings or excavations should be performed on a specific grid interval

with continuous sempling. Also, severci deep borings, at each site, are recom-

menced to possibly identify ca citernative deep clay source. In additicn, an

SCIL ?tSTtNo samvtCES
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extensive laboratory program consisting of defining moisture vs. density vs. permeability

relations of the soils encountered should be performed. Of the seven sites, Site C, Site

D, Site I and bite K, are recommended cs first alternatives for en extended survey due to

their accessibility, size, and other characteristics. We will be happy to provide o

proposci for further cnolysis of these sites when you cre ready to proceed with the

project.

Since there is a need for opproximately 100,000 cubic yards of clay matericis, during the

next two yects, it is lii<ely that the material would have to be obtained from several sites

within a feasible development crec. For this reason, we suggest that our study be
.

continued to investigate other potentici sources for this clay material. In doing so, we

will continue to contact contractors, execvators cnd other developers in this crea who

may have information regcrding the location ond/or potentici for the occurence of

acceptable cicys. In addition, we will obtcin several suitable samples from citernative

source locations. These would include the sand and gravel companies in the crea and

oil er public sites.

|
|

|

|

!

|
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Solt. TESTING SERVICES

Juli: 21439 ftAI. LARD tAKE SANITARY IANDFILI. UF.ST CHICA00, ILL. DATE: 1-20-810
Soll.: SII.TY CLAY, TR SAND TR GRAVEL, TH SilAII - CRAT (CL)
|tETlinD ASTil D 698 STANDARD PROCTON IIFTIN)D A
OUNER: FERR-HCCEE Cl!DilCAR. CORP., OELAIKXfA CITY, OELAllotta RAI.ANCE: ttETTI.F.R 8 3

Shl.AixE t #5
SAttPt.r. NO. I PROCTok IIAtstr.Rr #1

HOLD: #3
OVI:N #1

#10lSTURE-DENSITY REl ATIOff 0F Solt.S
CASE -PROCTOR WEIGl!TS WATER COtrlT.NT TOP WATER CONTErff ROTT0tt--- AVC W/C QP DRY DENSITY

CTL+ SOIL - CYLINDER = SOIL WET / TARE DRT/TARF. TARE W/C WET / TARE DRY / TARE TARE W/C Z TSF lRS/FT3
1 5990 4208 1782 150.58 136.39 21.0 12.3 126.51 115.03 21.0 12.2 12.3 7 105.10

'l 2 6044 420R 18 % 233.88 206.80 20.9 14.6 169.45 150.21 20.6 14.8 14.7 7 105.97
3 6tto 4208 1902 223.55 195.79 20.7 15.9 255.84 223.91 20,9 15.7 15.8 6.2 108.75
4 6164 420R 1956 229.R9 199.95 21.0 16.7 232.91 202.38 20.5 16.8 16.8 4.9 110.91
5 6190 4208 1982 212.09 182.77 21.0 18.1 240.15 207.23 20.8 17.7 17.9 2.5 111.30
6 6158 4208 1950 207.30 177.78 20.6 18.8 196.46 168.43 20.0 18.9 18.R 1.9 108.64

TEST RESULTS: HAKit1Ut1 DRY DENSITY = 112 PCF OPTIMUtl WATER CONTENT = 17%
2

.

.



-. -. . - - . _ _ .. --- -___- - - . . . . . - - - . - _ -. .

i

SOIL Trf. Tit:G SERVICES
Jon: 21419 ffAl.fARD IArr, t.'t:ST Cit tCACO, 11.I,

>
i

Snll : SII.TY CIAY, TR SANO, TR CtAVEI., SffAII - CRAY (CL) lu1E 3-l e-F4
1:ETilOD: ASTil D 694 STAF:DARD PPOCTnn ;tt'.Titon A
DU:F.R FER!t-f1CCEE Cilr.!!! cal. CDr.P. (*f.AllortA CITY, Ort.All(WIAffol.D: #3

BAIANCES: STS #1, STS IS
PitoCTor, itAliffER #1

SAttPI.E 2

stotSTt'RE-DEI:SITY 1:EI.ATION or SOILSCASE PROCTOR UKICIITS- - ~ ~UATFR CONTENT TOP- l!ATER CONTEllT BOTTolt--- AVC W/C QP ImY bic3SITYCYL+ SOIL - CYLINDEl: = SOIL UET/ TARE DRY / TARE TAPE U/C UET/ TARE DRY /TAFE TARE W/C2 TSF I.I;5/FT11 5941 4208 1731 93.r.3 90.23 21.0 5.2 124.36 119.16 20.R 5.3 5.2 7 109.02
2 5970 4208 1762 124.43 117.94 21.1 6.P 128.51 121.31 20.5 7.1 6.9 7 109.07
1* 5970 420ft 1762 122.33 114.42 19.9 ft. 4 127.30 118.44 20.8 9.1 8.7 7 107.27
4 6000 4208 1792 110.92 120.f8 20.6 10.2 146.94 135.65 21.1 9.9 10.0 7 107.81
5 6050 4208 1842 127.71 116.40 21.2 11.9 124.47 113.47 20.9 11.9 11.9 7 109.00
6 6150 4208 1942 126.49 113.83 21.1 13.7 114.93 103.66 20.3 13.5 13.6 7 113.19
7 6244 4208 2036 123.65 109.77 20.6 15.6 115.82 102.84 20.1 15.7 15.6 4 116.57
8 6155 420R 1947 119.62 105.45 29.1 18.6 121.52 107.06 29.2 1R.6 18.6 1.6 108.72

;

TEST Rest!LTS: PfAXINtiP! DRY DENSITY = 117 PCF OPTlHUtf UATER CONTErrt= 15.5%

.
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SOIL TESTI::C SERVICES

DA*E: 3-l'-30J05: 21439 tALLARD LAFE, L;IST C!!ICACO ILL
SCIL: SILTY CLAY, T2 SAND, TR GRAVEL S12LE - CRAY (CL)
CW::ER: KERR-U.CCEE CHE!:ICAL CC P. OKLAEC".A CITY, OKLAltottA

:'OLD : 83
SA!ANCES: STS #3, STS #5
PROCTOR HA:ctER #1 SA!!PI.E 2

"0ISTURE-DENSITY RELATIO!! CF SOILS
AST t D 698 STANDARD PROCTOR |iETH00 A
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SOIL TESTING SERVICES

JOB: 21439 MALLARD. LAKE SANIT/JtY 14."DFILL '4EST C111 CACO, ILL. DATE: 3-20-80

SOIL: SILTY CLAY, TR SAND,TR CRAVEL, TR SHALE - GRAY (CL) Uf.cIFIC CRAVITY= 2.70
OWNER: KERR-*:CCEE CHEMICAL CORP., OKIAHOMA CITY, OKLAHOMA

BALANCE: METTLER #3
3ALANCE: #5

SAnPLE NO. 1 PROCTOR ;W U:ER: #1
MOLD: #3

A01STURE-DENSITY RELATI''N OF SOILS OVEN: #1
ASTM D 696 STANDARD PROCTOR MF.THOD A

4
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STS Jco No. 21439

Project Mallard Lake

Kerr McGee Chemical Coro.
Date d-9-80

SUMMARY OF PERMEAalLlTY TEST RESULTS

f Mallard Lakeliallard Lake1. C.A ON

IScmple No. " Modi f j ed" - Rv. 2. w/ Bentonite - Mr. 2

Depth (ft) !-------- ---------

'
:

C!cssification CL CL-CH EOUIPMENT:
,

AALANCE: STS #1
i .

! OVEN: STS #1
-

Dry Unir !
108.3 134.6Weight (pcf) p

i
CALIPER: R82372'

,

Water i

Centent (%) 18.9 ; 19.2

| TESTED BY: 8M2Zd'
! .

Di ter
4.756 ! 4.278 DATE: 4 -o- %

CALCULATED BY: T 1. N 7

DATE: 4 - 9 - to
Length

(cm) 9.199 9.118 -

6. A.),,,, 4 et, x.,APRE?ARED BY:
u

DATE: -t 4 - p c.
'

Scturatien i

B Vclue 0.98 0.96
i

|
!
'

,

! !Permecbility
1 x 10-8 1 x 10-9X cm/see ;

.

.

,
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STS Joo No. 21439

.
Project Kerr-McGee

Chemical Coro.

Octe 4-9-80

SUMMARY OF PERMEA81LITY TEST RESULTS

SOURCE A-1 B
I.CCATION

, ,

!

Scmple No.
I - !

---------- ---------

t

tOepth (ft) ---------- -------- ' '

I

I *

Cicssification CL
'

EOUIPMENT:
!

---------

I BALANCE: STS #1
*

OVEN: STS #1.Ory Unit 109.2weight (pcf) ,

; PI TAPE: 2753

ICALIPER: R82372
Water
Centent (%) 17.2 ---------

,

TESTED BY: [ I # b
Dicmeter

(cm) 4.863 ! DATE: 4-3-te---------

,

g

CALCULATED BY: T d b3 4
!

I DATE: 4 - 4 - 9eLength 8'414(cm)
--------- -

PREPARED BY: 6.R n /or,vc -
0 &-

, DATE: 4-2-to
. I

Scturction j i0.93 :S Vclue ,
---------

:

I

i

Permeability -9
K cm/sec 7 x 10 Estimated

less than
1 x 10-8

.

. *



:

STS Jco No. 21439

Project Kerr-McGee

Chemical Coro.

Date 4-9-80

SUMMARY OF PERMEABILITY TEST RESULTS

SOURCE :

LOCATION C D-1
.

Scmple No. j,
_____,___ ________

Depth (ft)
_________ ________

1i '
! .

Cicssification ' " "
CL CH

BALANCE: STS #1

! OVEN: STS #1Dry Unit. 97.7 97.8Weight (pcf)
PI TAPE: 2753

.

i CALIPER: R82372,

Water |
Centent (%) 23.8 25.8

: .

TESTED BY: ([/gazQ
Di te. DATE: 4-2-yaj7.326 4.752(

; CALCULATED BY:TdNC
i

jDATE: 4 - 4 - vcLength
11.832 11.377 .

(C*) .

| PREPARED BY:d..f ny,/c m W.
i O
' OATE: a.3,.5n

g

0.96 |
3C#" II " 0.97 :S Vclue ;

,

I
'

|

Permecbility -8 8 x 10~9K cm/sec 2 x 10

.

.



i
|

|

STS Jco No. 21439

.
Project Kerr-McGee

Chemical Coro.

Octe 4-9-80

SUMMARY OF PERMEASILITY TEST RESULTS

SOURCE -

1.0 CATI 0t4 D-2 | E
.
-

i

Scmple Nc. -------

, ;
IDepth (ft) ------ , --- ,--- '

, i

C!cssification
CH CL-CH

! BALAtlCE: STS #1
!

I OVEN: STS #1
'

Ory Unit
103.6 92.5 '

Weignt (pcf)
; PI TAPE: 2753
.

: CALIPER: R82372
Water
Centent (%) 21.5 28.9

BY :'NM ' -2"f _ */TEST
I -

:Oi ter

|DATE:
4 - r - te7.195 4.790

,

; CALCULATED BY: T ,k . '

I

jDATE: 4 - r - teLength
13.216 8.650(cm) PREPARED BY:

-

6 R u n h n,g,P,O
' DATE: 4 - I - 9 c.;

Scturation '

0.97 0.98 -

B Vclue ;
,

i

Permeability -8 2 x 10-8K cm/sec 2 x 10

|

.



.

.

STS Joo No. ?ugo

_
Project Kerr-McGee

Chemical Coro.

Octe 4-9-80

SUMMARY OF PERMEASILITY TEST RESULTS

I
SOURCE

6 NLOCATION
'

l
Scmple No. 1......_ _________

,
, ,

| , |Depth (ft) ------- ___..__--

:

i |

C!cssificction .CH CL EOUIPMENT: |
'

BALANCE: STS #1
,

~

OVEN: STS #1Or/ Unit i
weight (pcf) 86.1 96.9

PI TAPE: 2753

CALIPER: R82372'

'#cter 33.4 25.2 |
Centent (%)

. .
1

TESTED BY: @ I f d _* i

1.

Dicmeter 7.292 4.792 DATE: 4 - 7 - Pc
(cm) !

CALCULATED BY: T 1. N M
~

-
;

DATE: 4-9-Pe I
Length |

(cm) 13.058 11.090~

|DATE:
6,,8.,,,4m.y',Y! PREPARED BY:

0
4-4-to,

Scturation 1.00 0.95 ,

8 Valve
!,

' |

Permecbility 4 x 10-0 7 x 10-8
K cm/sec j

1

|

.

-_



_ _ ___

|

|

STS Joo No. 21439

_
Project Kerr-Mcaee

Chemical Coro.

Octe 4-9-80

SUMMARY OF PERMEASILITY TEST RESULTS
,

| SOURCE I : J
LCCATION i

'
I

Scmple No. -------- ------

i
, ,

Depth (ft)' -------- ------

-

t

!
*

C!cssificction '

CL-CH CH
I BALANCE: STS #1
:

! OVEN: STS #1
-

Dry Unir 92.4 93.3 iWeight (pcf)
PI TAPE: 2753

,

:- i CALIPER: R82372

* I''
27.7 26.6Centent (%)

TESTED BY:NNE '/N '
|

-
,

Dicmeter DATE: 4-r-Pc4,g33 4,74)
(cm)

CALCULATED BY: T~) . O,

;

DATE: 4-7-Pc |
'

Length 8.290 10.590
- PREPARED BY:d, A n /f o e

-

(cm) s

! DATE: 4-2-to
|

Scturation 0.98 ,'

B Value
'

0'.98
|

| |

j
'

.

Permecbility 5 x 10-9 8 x 10-8
K cm/sec

.

49



_ _ .

STS Joe No. 21439

Project Kerr-McGee

. Chemical Coro.
Octe 4-9-80

SUMMARY OF PERMEA81LITY TEST RESULTS

SOURCE i

LOCATION K ' "

Scmple No. -

,

'Cepth (ft)

I
I

Cicssificction CL-CH EOUIPMENT:

BALANCE: STS #1
,

Ory Unit 95.6 ,

Weight (pcf)
PI TAPE: 2753-

CALIPER: R82372,

Wcter
Content (%) 26.4

TESTED BY: %?< f ' 7 [ Q,

Dicmeter DATE: a-4-ve7.273 :
(cm) ,

CALCULATED SY: Td. [
;

DATE: 4-7-9eLength 6.656
(CS)

C, R ,,,/,,), ,I
'

i PREPARED BY:

|DATE:
0

4 - 2 - v c2,

Scturction
8 Vclue 0.99

'

i

!

I

Permecoility 2 x 10-0
K cm/sec

I

.

e



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

STS Joo No. 21439

Project Mallard Lake-
Kerr-McGee Chemical Coro.

Date 4-9-80
s

SUMMARY OF PERMEABILITY TEST RESULTS

SOURCE Mallard Lake 1 Mallard Lake
LOCATION |

'

I
Sompte No. I-A ! I - B'

,

'

Depth (ft) 10 10
,

t

!
:

'
I

EOUIPMENT:C!cssification CL CL
,

{ BALANCE: STS #1
' '

OVEN: STS #1Dry Unit-
113 110 -

Weight (pcf)
: PI TAPE: 2753

CALIPER: R82372

Wcter
Ccntent (%) 17.8 18.8

TESTED BY:y2'/'/dv62
:

'
1

Dicmeter | i DATE: T-2s-1o
(cm) 4.772 | 4.758

'

CALCULATED BY: Td M[
|

DATE: 3-27-pe i

Length ''

10.763 10.654 - ~
(cm)

! PREPARED BY:d.R.,1c / ,.u&.
;

: o 1

' DATE: , :-i9-se;

Saturction ;

S Vclue |
0.961.00 .

;
'

! ,
:

I

Permecbility 7 x 10~9 6 x 10-9 '

K cm/sec )

i
'

.

, . .



- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

STS Jco No. 21439

_
Project Mallard Lake

Kerr-McGee Chemical Coro.

Date 4-9-80

SUMMARY OF PERMEABILITY TEST RESULTS

Mallard Lake | Mallard Lake
I ON.

.
*

.

Scmple No. 2A I 2B'
'

iDepth (ft) 15 15
- , .

I !

|EOUIPMENT:C!cssificatien CL CL

fBALANCE: STS #1

OVEN: STS #1Dry Unit
Weight (pci) 116.4 108.8

| ; p

|

| CALIPER: R82372
Water
Centent (%) 15.7 18.9

. |

TESTED BY: d[Njf*
!

lDicmeter 4.789 4.815 ; DATE: 3 - # 7 . T- o l
(cm) |,

CALCULATED SY: -r~.1.N Q !
|

DATE: 3 i 9 . v.eLength 9.508 7.277
.

, I
(cm)

s

|

! PREPARED BY:d, L ,e,/ ,,.< W! O
DATE: 3-M-9o

i
Saturatien 0.96 i 0.98 -

S Vclue i
'

e

|
|

-

Permecbility
K cm/sec 2 x 10-8 2 x 10-8

,

!
I

.



5. Laboratory Procedures
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STS No. 101-79

GEOTECHNICAL LABORATORY

TEST PROCEDURES

.

Name of Test Visual Engineering Classification

Procedure Unified Soil Classification Sheet (see attached sheet)
and A5IM Designation 0-2488

Data Sheets: Data Sumary

! Exceptions to Standard Procedure: (Exceptions and procedures can be
altered at the written request of the Client.)

1. None

i

I *

*
..

*
.

.

l

1

l
l

,

References: American Society for Testing and Materials (1979)
" Soil and Rock; Building Stones; Peats," 1979 Annual
Book of ASTM Standards, Part 19, Philadelphia, PA

!

/ d M ate: 9/4/79By: Am 7

f '

Approved:/f6du/8L /Jate: 9/4/79

| A-1

.
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STS No. 105-79
.

GEOTECHNICAL LABCRATCRY ,

TEST PROCEDURES

Name of Test: Atterberg Limits

?rocedure: ASTM Designations D-423 and 0-424

Cata Sheets: Atterberg Limits (1 sheet) (Liquid Limit - Plastic
Limit - Plastic Index) or Data Summary

Exceotions to Standard Procedure: (Exceptions and crocedures can be
altereo at the written request of the Clien .)

1.) Liquid Limit test. procedure consist of three (3) points;
One point method used only as a check.

2.) Two (2) tests are pecformed to obtain Plastic Limit.

3.) ASTM Designation 0-421-78, Dry Preparation Method, is utilized unless
othemise indicated by engineer or when sample appears to be
effected by air drying (i.e. contains organic material). Wet
Preparation performed as per ASTM Designation 0-2217-78.

4

References: American Society for Testing and Materials (1979)
" Sail and Rock; Building Stones; Peats," 1979 Annual
Book of ASTM Standards, Part 19, .Philadelpnia, PA.

By: Am 62..l fd-Ca te : 6/7/79

Acaroved: .J 00 to, r5a te : 5/7/79

)
i

A-5
1
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|STS No. 605-79

GEOTECHNICAL LABORATORY

TEST PROCEDURES
1

Name of Test Standard Proctor (Rapid Method)

Procedure ASTMDesignationD-698-78(seeexceptions)

Data Sheets: Moisture-Density Relation of Soils

Exceptions to Standard Procedure: (Exceptions and procedures can be
altered at the written request of the Client.)

The following exceptions allow for faster processing of the sample
resulting in " rapid" turnaround time for test results and until
1978 was an accepted ASTM procedure (ASTM D-698-70),

d

1. If the material is not a heavy-textured clayey material into
which it is difficult to incorporate water and/or the material
is not fragile in character such that it will reduce significantly
in grain size due to repeated compaction, then a single sample
that is increased in moisture imediately to each compaction
will be repeatedly used for each compaction test.

2. Our Laboratory Engineer will select the ASTM method (A,8,C or D)
based on the communication with the project engineer unless
otherwise specified.

.

1

References: Americt.n Society for Testing and Materials (1979),
" Soil and Rock; Building Stones; Peats," 1979 Annual
Book of ASTM Standards, Part 19, Philadelpnia, PA

American Society for Testing and Materials (1977),
" Soil and Rock; Building Stones; Peats," 1977 Annual
Book'of ASTM Standards, Part 19, Philadelpnia, PA

em I M,Me:By: 9/4/79c
Approved:)//1/f[ha, n,Qate: 9/4/792

A-33
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STS No. 606-79

GEOTECHNICAL LABORATORY

TEST PROCEDURES,

,

Name of Test Standard Proctor Method

Procedure ASTM Designation D-698

Data Sheets: floisture-Density Relatiti of Soils

Exceptions to Standard Procedure: (Exceptions and procedures can be
altered at the written request of the Client.)

1. Our Laboratory Engineer will select the ASTM method (A,B,C or D)
based on the comunication with the project engineer unless
otherwise specified.

i

I

References: American Society for Testing and Mate' rials (1979) -

" Soil and Rock; Building Stones; Peats," 1979 Annual )
Book of ASTM Standards, Part 19, Philadelphia, PA

Sy: [ / / F/ M,ate: 9/4/79
- u

Approved //I,df/[[/,c,/.Date: 9/4/79)
p.n,

A-34
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STS No. 611-79

GE0TECHilICAL LABORATORY

TEST PROCEDURES

flame of Test Falling Head Pemeability Test

Procedure MLS Procedures and Army Corps of Engineers Manual *

EM 1110-2-1906

Data Sheets: Time versus Log (H) and Sumary of Permeability Test Results

Exceptions to Standard Procedure: (Exceptions and procedures can be
altered at the written request of the Client.)

1. All permeability tests performed on materials with a perm-
eability of 10-4 cm/sec or less will be performed in a
triaxial chamber.

.

References: Office of the Chief of Engineers (1972), " Laboratory Soils
Testing,- Manual EM 1110-2-1906, Headquarters, United
States Department of the Army.

By: N m / [ M * b ate: 9/4/79
0 '

A-39 Approved:7/f 4 // Lya,/Date: 9/4/79

1WJ11
-
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