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RADIOLOGICAL SURVEY
OF THE
HARTLEY AND HARTLEY PROPERTY
BAY CITY, MICHIGAN

INTRODUCTION AND SITE HISTORY

Between approximately 1950 and 1972, Hartley and Hartley operated a
hazardous waste landfill near Bay City, Michigan. During that period, slag,
believed to have origirated from the Wellman Dynamics Foundry in Midland,
Michigan, was placed in the landfill. This slag, a waste product of the
thorium-magresium process, contains elevated levels of naturally occurring
thorium, In 1972 portions of the landfill property were transferred to SCA
Chemical Services, Inc., and to the State of Michigan Department of Natural
Resources (DNR). Hartley and Hartley retained property adjoining the landfill
site. In preparation for stabilization and final closure of the landfill, the
Nuclear Regulatory Commission, Region III, requested that Oak Ridge Asscciated
Universities (ORAU) conduct a survey to assess the radiological conditions of

the Hartley and Hartley property.

SITE DESCRIPTION

The former Hartley and Hartley landfill is located in Bay County, Michigan
approximately 5 km NW of Bay City (refer to Figure 1). Figure 2 is a plot plan
of this site indicating current ownership. The present Hartley and Hartley
property 1is primarily swamp; a haul road and lagoon parallel the eastern
boundary and there are several small fill areas in the swamp west of the haul
road. SCA Chemical Services property bounds the Hartley and Hartley property
on the east. DNR property is to the north. Mr. Hartley indicated that the
fill areas contained some of the thorium slag and that no chemicals had been

disposed of on this property. There are no structures on the site.

SURVEY PROCEDURES

The survey of the site was conducted by ORAU during July, 1984 1in
accordance with a plan dated July 2, 1984, approved by the NRC, Region III,
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were also collected from five boreholes, drilled slong the esst haul
road by OGround Water Technology, 1Ine., for (foundation studies.
Locations of subsurface samples are shown on Figures &4 and 5,

s
-

Ground water samples were collected from three boreholes.

6. Four surface soil and water samples and two sediment samples were
collected from the Bay City area (but not on or near zh.fﬁ&ﬂ p:oporty)
to provide baseline concentrations of radionuclides for comparison
purposes, Direct background radiation levels were neasured at the
locations where baseline samples were collected. These locations are

shown on Figure 6.
Sample Analysis and Interpretation of desults

801l samples were analyzed by gamma spectrometry. FKadionuclides of primary
interest included Th-232, Th~228, U-238, and Ra-226; however, spectra were
reviewed for other identifiuble photopeaks. VWater samples were analyzed for
gross alpha and beta concentrations, Additicnal information concerning
instrumentation and analytical procedures is contained in Appendices A and B.

Results of this survey were compared to NRC guidelines for residual thorium
and uranium in scil. These guidelines are summarized in Appendix C.

RESULTS
Bac] | ] ] L Bassline Cone ;

Background exposure rates and baseline radionuclide concentrations in soil,
sediment, and water for four locations in the Bay City area are presented in
Tables 1A, 18, and IC., Exposure rates ranged from 7 to 9 uR/h, both at contact
and at | w above the surface. Radionuclide concentrations in soil were:
Th-232, 0.28 to 0.85 pCi/g (picocuriez per gram); Th=228, 0.10 to 0.47 pCi/g;
U~238, <0.74 to 1.41 pCi/g; and Ra~226, 0,37 to 0.80 pCi/g.
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Radionuclide concentrations in sediment were: Th=232, 0.57 and 0.96 pCi/yg;
Th=228, 0.26 and 0.89 pCi/g, V-238, <0,49 and 1.35 pCi/g; and Ra=226, <0.55 and

0.35 pCi/g. OGross slpha snd gross bets concentrations in water ranged from

0,20 to B.02 pCi/l (picocuries per liter) and 5.77 to 14.8 pCi/l, respectively.

Direct Mgasurewents

The walkover survey identified severali fill areas with elevated contact
radiaticn levals. Two 1solated locations in the svamp, 1o the vicinity of
these fill creas were also noted. These locations are in a region about 30 m x
40 w, adjscent to the haul road (Figure 3). They are it the vicinity of

monitoring well 15,

Exposure rates at locations 1 through 11, identified by the walkover scan
ranged to 105 uR/k (refer to Table 2). At other locations (12 through 16) the

contact exposure rates were up to 15 yR/h,

Radionuclide Concentrations iu Soil

Table 3 presents the radionuclide concentrations measured in surface soil
samples. Concentrations of Th-232 and Th-228 ranged from <0.23 to 95.9 pCilg
and from <0.l16 to 64,0 pCi/g, respectively. Uranium-238 and Ra-226
concentrations are elevated in the samples zontaining thorium; however, the

levels are wuch lower than the thorium concentrations.

At the two locations where backhoe trenches were dug, subsurface samples
indicated that the contsmination is primarily io the upper 15 em of soil (see
Table 4). The maximum subsurface concentrations of Th-232 and Th-228 were
5.07 pCi/g end 6.80 pCi/g, respectively, The source of the contamination
appeared to be a layer of grayish material with a consistency of rock, mixed
with clay., Soil from the five boreholes along the eastern property boundary
did not contain radionuclide concentrations significantly different than those

in baseline soil samples.
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Water from DLoreholes contained gross alpha concentrations from <1.51 teo
.10 pCi/g; gross bets concentrations ranged from 16.5 to 32.2 pCi/g. Gross
alpha coucentrations were in the range of baseline samples and gross beta

conctentrations were about twice the maximum baseline levels.
COMPARIEON OF SURVEY RESULTS WITH GUIDELIKES

The so1l guidelines applicable to this site are presented in Appendix C.
The guideline for total thorium (Th~232 plus Th=228) contaminstion in soil is
10 pCi/g for unrestricted use (Option 1). Small areas of fill on the Hartley
sud Hartley property contain slag with thorium concentrations exceeding this
level. The guideline level of 50 pCi/g (Optien 2) is also exceeded at these

locations.

Concentrations of gross alpha and gross beta activity in vater are within
the EFA Interim Drinking Water Standards of 15 pCi/1 and 50 pCi/l,

respectxvely.l
CUMMARY

A survey of the property owned by Hartley and Hartley was conducted during
July, 1984, The survey included surface radiation scans, measurements of
direct radiation levels, and analyses of radionuclide concentrations in seil
and water sawmples.

Survey findings indicate small areas of fill with & surface layer
(approximately 15 cm thick) of thorium contaminated slag.

Although the thorium soil concentrations and contact radiation levels on
portions of this property exceed the NRC target values for both unrestricted
and restricted uses, it is unlikely that the history of this site will permit
future vuses which would pose health hazards to site occupants or the general
public.
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FIGURE 1: Map of Michigan and Bay City Showing the Location ot the Landfill Site.
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TABLE 1A

DIRECT RADIATION LEVELS MEASUKED
AT BASELINE SAMPLE LOCATIONS
BAY CITY, MICHIGAN

Sample® .
Location Contact { urface
i 8 8
3 9 9
3 7 7
4 9 9

a4 See Figure 6,
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Sample®
Location

& b B e

4 See Figure 6,
Y Errots are 20 based on counting statistics,
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KADIONUCLIDE CONCENTRATIONS MEASUKED IN
BASELINE WATER SAMPLES
BAY CITY, MICHIGAN

Radlonuclide concentrations
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TABLE 2

CONTACT RADIATION LEVELS MEASURED

ON THE

HARTLEY AND HARTLEY PROPERTY
BAY CITY, MICHIGAN

Location®

Gamma Exposure
Rates At The

Surface
(uk/h)
ldentified by Surface Scan
1 84
2 24
3 45
4 105
5 21
b 105
7 18
L] 75
9 51
10 18
11 51
Other Locations
12 14
13 15
14 10
15 1
16 14

4 Refer to Figure 4.
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Title 40, Code of Federal Regulations, Part 141, Interim Primary Drinking
Water Standards, Federal Register, July, 1976,
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APPENDIX A

MAJOR ANALYTICAL EQUIPMENT



APPENDIX A
Major Analytical Equipment

The display or description of a4 specific product is a0t to be construed

a5 an endorsement of that produc or its manufacturer by the authors or their

S

epployer.

B.

Direct Radiation Measurement

Eberline PRM-6
Porteble Ratemeter
(Eberline, Sante Fe, NM)

Victoreen Camma Scintillator (Nal) Probe
Model 489-55
{(Victoreen, Inc., Cleveland, OH)

Reuter~Stokes Pressurized lonization Chamber
Model RS§8=111
(Reuter-Stokes, Cleveland, OH)

Laboratery Analyses

Ge(Li) Detector
Model LGCC2220-8D, 23X efficiency
(Princeton Gamma=-Tech, Princeton, NJ)

Used in conjuction with:
Lead Shield, SPG-16
(Applied Physical Technology, Smyrna, GA)

Pulse Height Analyzer, ND680
Model 88-0629
(Nuclear Data, Inc., Schaumburg, IL)

High~Purity Cermanium Detector
Model GMX-23195-8, 232 efficiency
(EGSC ORTEC, Oak Ridge, TN)

Used in conjunction with:
Lead Shield, G~16
(Gamma Products Inc., Palos Hills, IL)

Low Background Alpha-Beta Counter
Model LB5100-2080
{Tennelec, Inc., Oak Ridge, TN)









for gross alpha and gross bets using a Teanelec Model LB 5100 low-background

proportional counter.

Calibrati | I !

All sutvey and laboratory instruments were calibrated with NBS-traceabdle
standards. Quality control procedures on all instruments included daily
background and check-source measurements to confirm acceptable equipment
cperations. The ORAU laboratory participates in the EPA Quality Assurance
Frogran,




APPENDIX C

NUCLEAR REGULATORY COMMISSION
GUIDELINES FOR RESIDUAL CONCENTRATIONS
OF THORIUM AND URANIUM WASTES IN SOIL



L

Cuidelines for Residus)l Concentrations of Tonoriuz

and Uraniumw Wastes in Soil

On October 23, 1981, the Nuclear Regulatory Conmiesion published in the
Federal Register a notice of EFranch Technical Position on "Disposal or
Gngite Storage of Thorium and Urspiuw Wastes from Past Operations.” This
docusent establishes puidelines for copcentrations of urenius sud thorivam
in soil, tbat will limit easisum tadiation rzeceived by the public under
various cooditions of future land usage. These concentrations are as
follows:

——— — - B e e e e b . . e et et i At s it et 4

Maximum Concentrations (pCi/g)

o for various options
Material la zg 3¢ 4d

- —

e ———— el e g A

Yatural Thorium (Th-232 + Th-228)
with dsughters present and in
equilibrium 10 50 - 500

Natural Uranivm (U-238 + U-234)
vith dasuvghters present and in

equilibrium 10 - 40 200
Depleted Uranium:

Soluble 35 100 - 1,000

Insoluble 35 300 - 3,000
Euriched Uranium!

Soluble 30 100 -~ 1,000

Insoluble 30 250 - 2,500

aBased on EPA cleanup standards which limit radiation to ] mrad/yr to
lung and 3 mrad/yr to bone from ingestion and inhalation and 10 vR/b
above background irow direct external exposure.

bhased on limiting individual doses to 170 wrewn/ yr.

CBased op limiting eguivalent exposure to 0.02 working level or less.

dpased op limiting individual doses to 500 mrem/yr and iv case of
patural uranium, limiting exposure to 0,02 working level or less.

T =

B b R e 2
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the

Optaon

)

concentrations permit unrestricted use of the

puideline applicable to surface soils, Options 2, 3

buried wastes and assume that intrusions ionto the burial

kepardless of the copncentrations in the buried materials,

et

the (

}

;:

»

.

iou ] concentration guidelines,

property and i

, and & apply to

it es

surface

wmay occur.

$01l must
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