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.
Two ine t hu ln we r e e mployed t o e n t i ma t e the nurber of basiclo diul'osed at
the Lito. 'One ret had was t o divide the total valure of the high ananaly
arean by a factor of 12. 05 cubi c f ee t , which in the average vol u:r a of
randomly disjoned barttis, co-dit.poned in flattened, nent-flattened and
whole sound utaten, an det eirined by act ual excavat ion at the berlin and
Parto project. The area and volum- of t he high anonaly arean were det ernined
for both the f our atul uix foot dept h est J mationn

'J h o acond method utilin d was bred on the anomaly i nt enni t y, Ligtunt u t e ,
and area of influence. The atra of influence beneath a single counding
point wat determined using the fornula for the volume of a spherical ceyment
at one bate (Figure 5). In t his nanner the t ot al mea +.ut ed volu e was
calculated. The unmeanured volut, was calculated by taking the area outside
the area of influence and r otating it about a single point, mideay of the
circle. An average amgunt of barrelL per counding point was determined
uning the f ormula M=Tr where T la the magnetic int ennity, r equalu the
st af f height of the magnetomet er pluu the depth to the anonaly, and M is
t he magnet ic moment for the intensity. The calculated magnetic moment is

4then divided by the naynetic moment f or one barrel - ?.9161 x 10 which in
the magnetic moment for one barrel au calculated from actual data obtained
during the 11erlir und Farro 1.ondfill excavation - and a number of ruuacuted
barrels is determined. Thic netho.1 wan calculated for both a four and six
foot depth. It was accumed that the average barrel concentrations in the
measured and unmeasured arcan between counding points were equal; therefore,
a percentage factor of unmeanured to meanuted area wan used to dettcmine
the nurrber of barrelc contained between nounding points.

,

1:enults of t he Magnetometer survey

The volumetric method provided an estimated nunber of barrein for a f our

foot depth of approximately 11,500 barrels and a six foot depth of approxi-
nately 17,500 barrelu.

The second method employed, which determined the unmeasured volume between
soundinga, indicated a number of barrels of approximately 17,500 for the
f our foot depth calculations and approxitnately 16,000 barroin for a six
foot. depth.

The data indicaten that the number of barrels in the second method for the
four foot depth exceeds the amount possible volumetrically of 11,500. The
intensity of t he anomaly indicaten, therefore, a greater depth of ruotal.
The six foot depth calculat. ions correlaten well between both rnethods giving
a range of 16,000 to 17,500 barreh..

The magnetometer data indicates, t herefore, a six foot depth and an approxi-
mate nurber of 17,000 barrela.
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The !!a r t icy I. Ilar t ley r.i te opet at ed an a licensed dunp nitice the curly
1960'n t o 197a when it cloned. tur toin of induut rial wanto were acceptnd
for incineration on-nitus howevet, nu illuatrated in the 1978 nerial
photograph, snany were dispoued on t he surf ace and nubsequently buried j
(rigure 1).

3

At the requent of Gary Gettle, rnvironmental 1:nforcermut Diviulon,. on
|

June 21, 1903, a magnetometer curvey was conducted to confirm the procence '

of drunt,, t o nap t he locat ions of anomalieu, and entimate the amount of i

barrein on-nite. A inodol G-016/026 port able proton magnetorret er wan used. i

- t

playnet omo t e r. Su r voy,

After an initial nite visit on May 3, 19834 we requented to Mr. Gottle that ,

the 1nginenring Divinion curvoy a grid over tho_nubject area. On llay lu,
1983, a yrld was establit' hod on twenty foot centern utilizing a previously >

) nutveyed north-couth banoline. Due to conditionn niound the landfill', come
of the travercuo were adjusted (.i .e. , uhortened or lengthened - rigure 2) .
Travernen wuro made in caut-went direct ions with readings taken every
twenty feet.. A base ntation was antablinhed uouth of the ulto along the
roadway in a relatively magnetically clean area (riguro 2) . Bace station
readingu were taken after every fourth traverno, rive readingu were taken +

and averaged catablishing a tirne-line background magnetic value.

Data Heduction,

A inagnetic realdual was obtained for each nurvey point by removing the
background value from the nurvey point magnetic value. A residual anomaly
contour top was then construct ed from thin dat a (rigure 3) . '

Dei.idual profiles wuro constructed over nomo of tho anomaloun arcau. Depth
approximationn were mado baned on the anomaly nignaturen using thu alopo
rethod calculation (rigure 4), r

Data f rom t hin t.it e . indicated a dept h for tho' anomaly cent urn lying tuttween
two t o cix feet . Vinual obnervatioun, nupport ed by dat um uupplied iy t.hu
curvey crow, nhow a curf aco clovation- change on tho overago of ' four feet '

f rom the water uurf ace in the nurrounding nwamp.
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fietal !)tector
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Oa Jfuly 7, 1983, a pis,her mohl Tu-5 netal detect or wan ut ilired to choch
i t s r esj ont'e to the anomalie f ralicated by the ruynetomet.cr um! to define
their boundarieu. The eutabli:.hed nurvey linet were travers.ed in the t.acu
manne r an its t he inagneternet er survey. The m._ignet o net er anomaly con our
nap was checked against t he rmtal de t ec tor teuponse. I'xcellent correla-
tion was f ound between the icduced magneto: ret er field data and the detectorn
field renponne. A few unall areen e,auked to t he magnetettet er becauce of
theit trall size and t h' large int ennitien nut rounding them were discovered
by thu imetal detector (Figure 6). liuundaries of the magnetic nnomalies to
the west and north were defined. large negative anomalies were indicated
to have metal. The cauce f or this, it anticipated to be due to the minimal
dictancu between the magnutic bodica, therefore, cauuing them to act an
one magnet instead of separate magnets.

.

The addit Lonal arcan which showed a raetallic responce to the snotal detector
and not the magnetometer will be included in the final cutimate for total
barreln on sito (l'igure 6) .

Conclualonn

, The final condained results of the hori::ontal limitu determined from the
--

magnetometer and metal detector are illustrated in Figure 6. The magneto-
meter survey determined a vertical depth of six feet for the anomalica.
Tho additional anomalien dincovered by the snotal detector were added to
the nagnetometer data and a final approximation of 10,500 barrein was
deterrtined. Thiu barrel apprnxination in' bauud on the ausumption that the
burled objectn havo $0 poundo of iron per barrol. The barrel amount may
vary due to different size barrein and/or barrel condition (i .e. , partially
disintegrated).
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RHSD Chronology,
, -

on
't SCA (DNR) Landfill

4-14-83 Phone Tedeschi (EPA) to Bruchmann -(RHSD) - Radiation indication H

found at landfill near Bay City. EPA needs assistance.
Phone Shauver (DNR) to Bruchmann - Radiation readings found on !
DNR property adjacent to SCA Services landfill (formerly Hartley
& Hartley) near Kawkawlin and Bay City.

I
4-14-83 Recognizing that the area was near Bay City, a May 1980 aerial

.

survey report was recovered from the Division's Velsicol Chemical
Company, St. Louis file. In addition to the Velsicol survey in j
1980, a mysterious aerial survey was also ordered by the i

Environmental Protection Agency (EPA) of an area near Bay City. |
The aerial survey was of the SCA landfill and irdicated the !
presence of thorium on DNR land an/. also on a larger area of |'SCA property.

4-19-83 Memo Klaviter (CEH3) to Bruchmann - Confirmation of a trip
scheduled for May 25, 1983 to visit the landfill. [ Trip was I

rescheduled for 4-20-83].

4-20-83 Survey and sampling of SCA landfill by RHSD, DNR, and EPA. One

j (Agg ;/)$ c soil sample collected. Sample visually appeared similar to Dow
thorium slag.

4-22-83 Media Contact, Hearn (Bay City Times) to Hennigan (RHSD) -
) regarding SCA landfill and 4/20/83 site visit.

4-26-83 Memo Klaviter to Bruchmann confirming an organizational meeting
scheduled for May 6 regarding SCA landfill.

4-29-83 Memo Bails (DNR) to DNR staff - Acknowledgement of chemical
and radioactive material contamination et SCA property, advice
for protective clothing, and assignment of high priority for
investigation.

5-2-83 Memo DeHaan (RHSD) to Hennigan - regardiiig the radioactivity
survey of DNR land near. SCA landfill on 4-20-83 by RHSD. DNR,

g and EPA. Soil sample analysis revealed 670140 pCi/gm. dry of
thorium-232 with daughters. DNR planning radar study to deter-
mine the number of barrels buried on DNR property.

5-3-83 Memo Jacob (Toxic Substance Control Commission [TSCC]) to Hesse
(CEHS) - concerning a telephone call from_ a private citizen
saying that federal inspectors from EPA and DNR inspectors had
been at the landfill and wanting to know the health consequences
of their findings. Information given to Klaviter.

-) '
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, S-4-83 Memo Bruchmann to Jager (E0HSA) - Cover for 5-2-83 Memo and'

meeting scheduled by DNR for May 6 to discuss investigation
strategy.

5-6-83 Meeting between RHSD, WSD, E0HSA, CEHS, and DNR - DNP,b>ck-
ground information and maps, RHSD aerial survey.- Site visit
for a more extensive sampling and. survey planned for 5-25-83.

5-9-83 Memo DeHaan to SCA file - sunmary of MDPH/DNR meeting of 5-6-83.

5-11-83 Media Contact Callander (Bay City Times) to Hennigan - inquiry
about hazardous chemicals found on site. Referred to DNR.

5-11-83 Memo Bruchmann to Hesse - answers to 5-3-83 TSCC concerns.

5-16-83 Letter Bruchmann to Miller (Nuclear Regulatory Commission [NRC]) -
information on SCA landfill and request for an NRC investigation
if an NRC licensee seems to be involved.

5-25-83 Sample sheets with laboratory analytical data. SCA sample of
4-20-83 = 20% magnesium. Dow thorium slag sample = 14% magnesium.

5-27-83 Letter Tanner (DNR) to Adamkus (EPA) - request that Hartley '.
Hartley (SCA) site be added to their existing list of candidates
for the CERCLA National Priority List.

6-1-83 Survey and sampling of SCA landfill area by RHSD, DNR, EPA, and
g Golson (Bay County Health Department) - Six (6) soil samoleta'

Fp collected; 3 from contaminated DNR property, 2 " background".

S V y'g , samples about 5-10 feet from contaminated areas, and one from

drF contaminated SCA property. ode groundwater (swampwater) sample
collected from DNR property. Survey of the portion of SCA

f property indicated on 1980 aerial survey revealed radiation levels
, similar to those from the adjacent DNR property.

6-1-83 Media Contact Elliot (WJRT Channel 12) to Hennigan - interview
at SCA Chemicals Services Inc. landfill.

6-2-83 Media Contact, Hearn to Hennigan - regarding 6-1-83 visit to
SCA landfill.

6-21-83 Memo Holcomb (TSCC) to Hesse - request for information on SCA
landfill.

7-12-83 - Sample sheets with laboratory analytical data from 6-1-B3 field
trip. 3 contaminated soil samples from DNR propertyT3912,

5 120t4, and 1241 pCi/gm thorium-232 and 16,17, and 6.1%-
magnesium, respectively. 2 " background" samples from DNR
property = 1.910.3 and 1.410.3 pCi/gm thorium-232 and 0.01 and
0.83% magnesium, respectively. SCA property contaminated soil
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' sample = Z81Lp.Qjj_gm thorium-232_ and 13% magnesium. Surface water
I- : sample from DNR property had no significant gamma a'ctivity.

Conclusion: DNR and SCA property is contaminated with magnesium /
thorium material - probably from an NRC licensee.

7-12-83 Letter Bruchmann to Miller (NRC) describing SCA landfill area
contamination, noting three NRC licensees who used thorium in
significant amounts,-and requesting an investigation by NRC.

<;

7-12-83 Received Memo of 7-8-83 Golson to selected residents near SCA
JF n-/a t,n.n; site - arrangements for collecting well water samples.
1

<[,tl7-27-83 - Letter Gettel (DNR) to Klaviter and Fredle (EPA) - results of
magnetometer survey of DNR property. Estimate of barrelsprs

0y/
#* , g 7/ ' buried to a depth of six feet raised from 4,000 barrels to

214 18,500 barrels.

8-2-83 Phone Conference Call Menczer (NRC), Sremiawski (NRC), and
Lasuk (NRC) to Bruchmann regarding planned trip to SCA landfill-

4

on 6/9-11/83. NRC referred to DNR for landfill users.-- -We will
'

accompany NRC with DNR.
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