iy o

/ : UNITED STATES GOV.aNMENT
Memorandum
ro : Files DATE: April 10, 1964
ROM W. P. Ellis, Radiation Specialist, Region 1I, W 5) &Ql—’d)

Division of Compliance, Atlanta, Georgia

UBJECT: HEALTH AND SAFETY EVALUATION, THE CARBORUNDUM COMPANY, PARKERSBURG,
WEST VIRGINIA PLANT, LICENSE NUMBER STB-440.

CO:11:WPE:bsb

The licensee has an adequate monitoring and bio-assay prograa to
insure reasonable safe operations. Instrumentation appears to ha
adequate although it appears that the licensee should have a

portable alpha survey meter. Personnel appears to be kmowledgable of
radiation hazards. Thorium materials are adequately secured.

Should operations be discont inued within the next few months, it may
be necessary to determine how the licensee will dispose of 240 tons of
thor fum.
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TO:

FROM:

SUBJECT:

Mr. Ceorge Chapman, Manager
Carborundum Metals Company
Parkersburg, wWest Virginie

D.E. barber, J.W. Baum, and G. Hoyt Whipple

School of Public Health
University of Michigen
Ann Arbor, Michigen

Thorium and Uranium Wastes

November 1, 1962

The following summarizes permissible quantities of various types of
waste which may be buried as specified in Section 20.304 of the AEC regu-
These quantitivs are based on percentages of thoriun and uranium
reported in Mr. Wulfert's September 20, 1962 letter to D.E. Barber.

lations.

Salt Drop
5-18-62

Sarpied
Receiver
b-14-62

Sarpled
8-24-62

Bed
Pulled
b-14-62

8-27-62
7-25-62

D N >

IS

10.
11.

Sample

Scrap 58lt-Top
Scrap Salt-Middle
Scrap Salt-Botton

O»ide from Receiver (Scrubber)
100% Nigerian Operation

Oride Res.due Reraining After
Sublimation Analysis of Sample €4

belt Pickin,es from Nigerian Carbide
Operation

Fused Salt from Nigerian Carbide
Operation

Bed Residue "A" Unit 100% n-XCP
(Light)

Eed Residue "A" Unit 100% n-XCP
(Don)

2F-1 Solids
Washed Still Botton Crystals

*Note: The regulations do not d:fine & location.

Permitted Bur&ll
Per Location

(pounds)

17,900
16,900
23,000

1,570

1,250

13,800

22,000

4,870

10,300

Not High Enough
Concentration to
Be Licensed

It could mean efther

the entire burial ground or & eingle burial hole.

k3o



Memo to Mr. Chapmen/2 November 1, 1962

Since the reguletions do not define a location it is not clear
wvhether or not you can bury twelve times the above smounts per yesr
by using 12 different holes. We recommend therefore that a letter
be sent to the Assistant Director for Meterials Standards, Mr. Lester
R. Rogers, ssking for clarificetion of the term "“location” (see pro-
posed letter attached).

In the meantime, any burisls made should be based on the assumnp-
tion that a total of only one times the quantity indiceted for & given
sexple mey be buried. Should two or more types of waste be turicd in
s given location, the quantities of eacn should be reduced so that the
total buried does not exceed 100% of permissible. For example, 10% of
the permitted quantity of Sample 1 may be buried with 90% of eny of the
other listed quantities. Or, 10% of the permitted quantity of Sample 1
may be buried with 20% of the perwitted quantity of Sample 2 plus 70%
of any of the other permitted quantities, etc.

S ——
-

: //_,'m’;‘ CLZ - jﬁ—. £o2 w "
_— —

Donsld E. Barber

/ P .
3)4 V2 —

4
lehn W. Baum

G. Hoyt Wnipple

GHw/JWE/DZE /bk
Attachment (1)

cc. lr. Spink
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Memo to Mr. Chapman/3 November 1, 1962

Proposed Letter to Mr. Lester R. Rogers:

l'r. Lester R. Rogers

Division of Licensing and Regulation
U.S. Atonic Energy Commission
washington 25, D.C.

Dear Mr. Rogers:

We plan to bury waste meterial containing uranium and thorium
in accordance with part 20.304 of the AEC regulations. However, it
is not clear to us whether the term "location” refers to our entire
busial ground or to an individual burial hole. We are writing to ask
for a definition of the word "location" in part 20.304 (a).

Thank you.

—— ——— . —— - -_——

A3e




2\

T L p—— P ‘ : 2 . & :
4 iob it sk L . M ¢ g ! 4 15 [H P . AR e
i L L N SR {1 1 1V S P PR 1 J‘saﬂm y - .~ 'd:.,.’ : T T

AMAX Specialty Metals Corporation License Nos. SMA 1219
Attn: 6. R, Couch, President STB 440
One Greenwich Plaza

Greenwich, Connecticut 06830

Gentlemen:

This refers to the investigation conducted by our Region II (Atlanta)

office between April and December 1978 of activities previously authorized b7
NRC License Nos. SMA-1219 and STB-440 at your plant site near Parkersburg,
West Virginia, Our findings were discussed in meetings conducted with

your representatives by James P, O'Reilly, the Region II Directer, in

the Atlanta office on April 28 and JW/Z?MW meetings
conducted with AMAX representatives at MRC MHeadquarters on May 12 and

Novesber 11,'1978.

Areas examined during this investigation are discussed in the enclosed
report. Within these areas, the investigation involved examination of
representative records, interviews with current and former 34eem se AMAX
employees, and observations by the investigators and independent

measurements by radiation specfalists,

This investigation confirmed that licensable quantities of source material

were buried outside restricted areas previously established under License

Nc;. SMA-1219 and STB-440, Neither the amount of material buried nor the
method of burial meet the requirements of 10 CFR 20. The NRC (AEC) 1icenses
previously issued for activities at this site did not authorize burial of
source material. This materfal resulted in surface radiation levels which
range from 0.1 to 1.0 millirem per hour over 18-20 acres of the 100-acre
site and 4-6 millirem per hour in an excavated area for a building under

construction. A; \
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AMAX Specialty Metals Corp. -2~

The problem of buried source material was discussed in meetings with AMAX
representatives in the Region II office fn Atlanta on Apri) 28, 1978, and
in the NRC Headquarters office on May 12, 1978. During the May 12 meeting,
AMAX agreed to provide a thorough assessment survey plan; this agreement
was confirmed in an Immediate Action Letter dated May 25, 1978, to AMAX

from the Region Il Director.

AMAX consultants performed an in-depth survey and also confirmed that
Ticensable quantities of source material are buried at the Parkersburg
site. A meeting was held on Novem er 7, 1978, at the licensee's request

SRL facrvesy MgulTi

to discusa hedi-Sindéngs and proposed corrective actions. Based on

wdiscussion at this meeting between AMAX representatives, the WRC Office

of Nuclear Material Safety and Safeguards and the NRC Office of Inspection

and Enforcement, it is our understanding that AMAX will take the following

actions:

1. Perform feasibility studies including cost estimates for the
following ultimate disposal alternatives for all areas where
radioactivity is greater than five picocuries per gram:

a. Remove source material to an authorized burial site.

b. Remove sourf’e material for aisposal beyond the continental
shelf under the provisfons of 40 CFR 227,

¢. Remove source material for burial at the Parkersburg site under
the provisions of 10 CFR 20.302. e dlides /Jny 7 O

2, Submit by July 1, 1979, the results of these studies to e Office
of Nuclear Materials Safety and Safeguards, Director of Fuel Cycle

and Material Safety, Washington, DC, 20555, with a copy to this office.

e
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m Specialty Metals Corp. ol

3. Dispose of buried source material by an altermative considered

mutually acceptable by the NRC and AMAX,

The lead responsibility for NRC evaluation of disposal altermatives
has been transferred to the Office of Nuclear Material Safety and
Safeguards (NMSS). If your understanding of this matter is different

from that stated above, please contact NMSS or this office promptiy.

(7\\@(-“:‘7 )

John G. Davis, Acting Director
Office of Inspection and Enforcement

Enclosure: Investigation Report
N,

cc w/encl:

L. B, Foster Company

bcc w/encl:
normal
State of West Virginia

H;gor of Washington, W.VA,
NMSS
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Parkersburg Chronology
Parkersburg Site: Ownership and Activities
1957-1961

Carborundum Company pgroduced zirconium sponge metal for
Naval Reactors under a contract with AEC.

1961-1964

Carborundum Company processed Nigerian ore for hafnium
content as well as zirconium. The Nigerian ore contained 6%
Th O, and 0.2% UO,. Processing of Nigerian ore was discontinued
in 1964. The ore"and residues on hand were stored on site in
drums. Carborundum continued to process other zirconium ores.

1965

AMAX and Carborundum entered into a joint venture covering
the Parkersburg facility. At that time approximately 1100
tons of Nigerian ores and residues were in storage on site.

 1965-1967

The AMAX/Carborundum joint venture operated the Parkersburg
facility using zirconium ores. No Nigerian nres were processed.

1967

AMAX acquired Parkersburg facility and the co-venture
with Carborundum was dissolved.

1967-1974

ASMC used the Parkersburg facility to process zirconium
ores and to produce zirconium sponge metal. The processing
steps changed in 1969 when ASMC shifted to purchasing zirconium
tetrachloride. ASMC terminated production of zirconium sponge
metal iu 1974,

The Nigerian ores and residues remaining from Carborundum's
. 2t 1361-1964 operations were removed frum the site by ASMC in
s .. e 1969.

Nov. 1974-1975
ASMC used the Parkersburg facility to conduct laboratory
scale experiments of Baddeleyite ore (Zr 0,) which contained

approximately 0.06% uranium and 0.02% thorium. In 1975 ASMC
ceased its activities in zirconium metal. The remaining

> A3



Parkersburg Chronology Page 2

Baddeleyite ore was sold, and the laboratory processed ore

and its residues were shipped off site for burial. (In 1977
it was determined that 12 drums of Baddeleyite tested ore were
still on site.)

1976-1977

L .-~ .“.‘“

The Parkersburg site was maintained in "stand by" and no
grocessing or testing work was conducted by ASMC. In March
977 the site and office buildings were sold to L. B. Foster
Company. The sale to Foster permitted access for the purpose
of removing or demolishing ASMC facilities and property.

ASMC removed from the site 12 drums of laboratory tested
Baddeleyite ore and some 70 drums of earth from the area where
Nigerian ore had been stored. A re-survey of the areas in
February 1978 by ASMC found no evidence of residual contamina-
tion from Baddeleyite ore or residue.

1978

AMAX reacquired the Parkersburg site from L, B, Foster
Company. The only activities conducted on the site by ASMC
have been radiological surveys and inspection,.

AEC Licensing Actions

STB-440 (Nigerian ores)

Carborundum Company obtained AEC License No. STB-440 in
1961 to possess and process Nigerian ore. In 1967 ASMC
requested an extension to STB-440 to cover the stored Nigerian
ores and residues.

ASMC advised AEC in 1969 that the Nigerian ores and
residues had been removed from the site and buried at a
licensed facility. AEC conducted a close-out survey with
respect to STB-440 in May 1970. A few hot spots were identi-
fied in the former storage area which were eliminated. In
April 1971 ASMC notified AEC that a survey had been conducted
and all AEC guidance on unrestricted release of the site had
been met. Subsequently AEC terminated license STB-440,

SMA-1219 (Baddeleyite ores)

ASMC obtained a license from AEC in 1974 to receive,
store and conduct laboratory tests on Baddeleyite ore, After
the tests the remaining ore and residues were removed from
the site in March 1977 and ASMC conducted a radiation survey.

K32




Parkersburg Chronology Page 3

In September and October 1977 NRC conducted a close-out
inspection of license SMA-1219 which was due to expire on
November 30, 1977. The inspection disciosed that 12 drums of
Baddeleyite ore and residue remained on the site. These

drums were shipped off site for burial and a subsequent NRC
survey in June 1978 confirmed there was no residual contamina-
tion in the area from which these drums were removed.

The NRC close-out inspection in 1977 for license SMA-1219
also identified above background radiation readings in the
areas where Nigerian ores and residues had been stored. ASMC
subsequently removed some 70 drums of earth from these areas.

In April 1978 NRC conducted a follow-up inspection of
the Parkersburg site. Two of the infractions identified in
NRC's December 2 letter were closed. The report identified
3 areas that had not been decontaminated and the existence
of radioactive material in the '"Pit" area of building B and
in the vicinity of building B. Above background radiation
levels also were detected at other locations on the site.

In May and June 1978 NRC took background radiation
measurements at perimeter locations on the site and at off-
site locations, and collected environmental samples (water,
soil, and vegetation). No items of noncompliance or deviations
were identified.

In July and August 1978 NRC took background measurements
at the site area and collected TLD dosimeters previously
placed on the site. No items of noncompliance were identified.

In August 1978 NRC collected environmental samples,
evaluated radiation levels in the storm drainage system, and
reviewed data from an aerial survey. No items of noncompliance
or deviations were identified.

In September 1978 NRC conducted an on-site evaluation
of the ATCOR survey, collected environmental samples, conducted
sub-surface radiation measurements, obtained sub-surface
soil samples, and collected off-site water samples, No items
of noncompliance or deviations were identified,

NRC Notice of Violations

By letter dated Dec. 2, 1977 NRC notified ASMC of
4 license infractions with respect to SMA-1219, ASMC
responded by letter dated Dec. 15, 1977,

By letter dated May 25, 1977 NRC confirmed an understanding

reached at a meeting on May 12 that ASMC would prepare a
survey proposal for the Parkersburg site,.

A2
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Parkersburg Chronology Page 4

By letter dated June 6, 1978 NRC notified ASMC of
3 license infractions and 1 deficiency with respect to
licenses STB-440 and SMA-1219 as follows:

A.

ASMC responded to NRC's Notice of Violations by letter
In this letter ASMC reaffirmed its
intent to conduct a radiological survey of the Parkersburg

dated June 30, 1978.

ASMC did not conduct appropriate surveys

with respect to the removal of contaminated
soil. This was stated to be repeat infraction
identified in NRC's Dec. 2 letter.

Radiocactive material was distributed in

unrestricted areas creating radiation levels
in excess of a continuous permissible dose

for an individual. This was stated to be

; repeat infraction identified in NRC's Dec. 2
etter.

Licensed material was transferred to an
unauthorized recipient. This was stated
to be an infraction.

An area of the site contained quantities

of licensed material in excess of Appendix C
limits was not posted. This was stated to
be a deficiency.

site in accordance with procedures discussed with NRC.

A22
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Trorium Residue Problem at L. B. Foster Company Site

Near Parkersburg, West Virginia

Bac!.rounq:

An industrial site near Parkersburg, West Virginia, owned by the AMAX
Specialty Metals Corporation was sold to +he L. B. Foster Corporation in
March 1977 for use as a steel pipe fabrication plant. AMAX (and its
predccc%%g,Carborundun) had used the site for a pilot plant to produce
zirconium oxide and hafnium oxide from Nigerian ores and South African
ores under STB 440 and SMA 1219 licenses, respectively. In addition to

zirconium and hafnium, the ores contained uranium and thoriun)both of

which are radioactive.

As part of its standard procedures for terminating the license for the
South African ores, the Nuclear Regulatory Commission (NRC) performed
closeout inspections in September and October 1977. The inspections
jdentified three areas in the formerly restricted areas that required
further cleanup of low-level surface thorium contamination. AMAX

committed to clean up these areas by December 31, 1977.

In April 1978 NRC was informed by the L. B. Foster Corporation that they
suspected thorium and zirconium were buried outside of the formerly
rostricted area. Subsequently, NRC made some verifying surveys and
directed AMAX to prepare a detailed plan for surveying the entire site.

The final plan is expected in early July; the survey probably will be

completed by mid-August.

>
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Basic Problem

The problem has two parts. the first part consfsts of about 18-20 areas
wvithin the 100-acre industrial site which have radiation levels of 0.1

to 1 millirems per hour and one unoccupied area inside a building which

has radiation levels pf 4 to 6 millirem per hour. This low-level

radiation is evidently caused by buried thorium residue from the Nigerian

ore procesi.

A complete survey of the site is necessary to determine the depth of the
buried thorium and to define what must be done to eliminate the long
terz problem for any future {nhabitants of this site. It should be
noted that there is no immediate threat to workers at the site since the
workers would have to be continuously in the vicinity of most of the
contaminated areas for hundreds of hours before their radiation exposure
would equal the annual radiation exposure (*100 millirem) which the
average person living in West Virginia receives from natural cosmic and
terresf§391 sources. Permissible levels of radiation exposur: for

members of the general public under NRC regulations are 500 millirem per

year.

The second, and major, part of the problem comes from the buried zirconium
residue which is not radioactive but is pyrophoric; that is, when

exposed to air, the zircorium sponge residue often vigorously burstsinto

flanme.
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Sequence of Recent and Projected Events

e

March 18, 1977:

September 20, 1977:

October 13, 1977:

December 15, 1977:

Licensed industrial site sold by AMAX to

Foster, unknown to the NRC.

NRC conducted a closeout {nspection
for License SMA 1219;00‘ f ynd three areas of
surface contamination in the formerly restricted

area requiring further cleanup by AMAX, and ﬁnn-.‘

1
b nirirt that‘property had beer sold.

NRC conducted follovup_inspcction;

laboratory results {ndi_ated that the surface
contamination might have been from License STB
440 rather than SMA 1219. STB 440 was terminated
in 1971, based on a certificate of disposition

letter from AMAX in 1969.

AMAX replied to NRC's Notice of Violation

issued following the October inspectionm, ’
stating that final shipments of surface con-~

tamination would be drummed and sent Ad;spoul X

to Barnwell, South Carolina by December 31,

1977.
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January-March 1978:

April 15, 1978:

April 17-20, 1978:

April 28, 1978:

May 5, 6, 1978:

May 12, 1978:

-

Snow cover and frozen ground delayed followup
inspection on the AMAX commitment to remove

surface contamination.

Foster Corporation representative called NRC to
express concern about possible buried radio-
activity and pyrophoric zirconium fires outside

of the formerly restricted area.

NRC inspectors found 18-20 spots outside of the
formerly restricted area emmitting low-level
radiation. Buried thorium ores and residues

were suspected by NRC inspectors.

NRC met with AMAX and Foster representatives in
separate meetings in Atlanta NRC office to

discuss the problem.

NRC staff meeting involving regional and

ite|l
headquartcrsAF develop cleanup criteria for
the buried thorium ore and residues. Tentative

values were developed by the staff.

Representatives from AMAX, Foster, FPA, and
NRC met in Washington to discuss the problem.
It was agreed that AMAX would prepare a plan
for a thorough assessment survey and decon-

tamination of the site.
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May 25, 1978:

May 25, 1978:

May 25, 1978:

June 6, 1978:

June 7, 1978

obe
NRC sent an Immediate Action Letter to AMAX
confirming the agreement reached in the May 25

meeting.

Interim NRC letter to Sheriff Bechtold of
Wood County, noting lack of immediate health
hazard and committing NRC to reply in greater

detail later.

NRC letter to Foster noting lack of immediate
health hazard, but need for worker protection

for longer term. Workers briefed by NRC staff.

NRC sent AMAX a formal Notice of Violation
citing four infractionms of NRC rules: failure
to perform a proper survey, excessive radiation
levels in unrestricted areas, unauthorized
transfer of radioactive material, and failure
to post radiation areas with warning signs.

(This Notice documented the April 17 inspection.)

NRC sent a second letter to Sheriff Bechtold,

citing the detailed results of inspections and
pointing out that although contamination areas
are higher than allowed by NRC regulations for

the long term, there is no immediate (or short-

term) danger to workers.




June 22, 1978:

June 30, 1978:

July 3, 1978:

Receipt cof revised
survey plan plus

*
two working days.

.
August 15, 1978:

-
September 30, 1978:

-
Projected Target Dates

e

In a meeting in Atlanta, representatives of
AMAX, Foster, EPA, and NRC commented on the
AMAX survey plan. It was agreed that AMAX
would make some changes to the plan in order to

satisfy NRC requirements.

AMAX replied to NRC's Notice of Violation of

June 6, denying all citatioms.

AMAX submitted request for delay umtil July 11

for submittal of revised survey plan to NRC.

NRC will direct AMAX to perform the survey and

complete it within 45 days.

Depending on survey results, NRC will likely
direct AMAX to perform excavation of shallow
radiocactive materials above the maximum per-
missible acceptable concentration, estimated to

be 5 pCi/gnm.

NRC will direct ultimate disposition of

excavated and deeply buried radiocactive material

based on an environmental impact assessment.
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March 18, 1977:

September 20, 1977:

October 13, 1977:

December 15, 1977:

Jangary-March 1978:

Industrial site where NRC licensed ore processing
had been conducted was sold by AMAX to Foster.

NRC conducted a closeout inspection for License

SMA 1219 (Thorium) and identified three areas of
surface contamination in the formeriy restricted
area requiring further cleanup by AMAX. NRC learned
that the property had been sold by AMAX to Foster.

NRC conducted a followup inspection. Laboratory
results indicated that the surface contamination
might have been from License STB 440 rather than
SMA 1219. STB 440 was terminated in 1971, based on
a certificate of disposition letter from AMAX in
1969. (AMAX was issued a Notice of Violation as a
result of this inspection.) i
In reply to NRC's Hotice of Violation, AMAX stated
that, by December 31, 1977, the remaining radio-
active material would be drummed and shipped for
licensed disposal at Barrwell, South Carolina.

Snow cover and frozen ground delayed NRC followup
inspection on the AMAX commitment to remove surface
contamination.




April 15, 1978:
__Sehnday
April 17-20, 1978:

April 28, 1978:

May 5, 6, 1978:

May 12, 1978:

May 25, 1978:

June 6, 1978:

June 7, 1978:

— — e -

Foster representative called NRC to express concern
about possible buried radicactive material and
2irconfum fires outsice of the formerly restricted
area.

NRC inspectors found 18-20 spots outside of the
formerly restricted arca emitting low-level radiation.
Buried thorium ores and residues vere suspected by
NRC inspectors.

NRC met with AMAX and Foster representatives in
separate meetings in the NRC Atlanta office to
discuss the-situaticn.

NRC staff developed tentative cleanup criteria for
the buried thorium ore and residues.

Representatives from AMAX, Foster, EPA, and NRC met.
AMAX agreed to prepare a plan for a thorough assess-
ment survey and decontamination cf the site.

NRC by letter to AMAX confirmed the agreement
reached in the May 12 meeting.

Interim NRC letter to Sheriff of Wood County, West
Virginia, noted the lack of immediate health hazard
and commited NRC to reply in greater detail later.

NRC letter to Foster noted lack of immediate health
hazard, but need for worker protection for longer
term. Workers briefed by NRC staff.

As a result of the Aprii 17. 1978 inspection, NRC
sent AMAX a Notice of Violation citing four infrac-
tions of NRC rules: failure to perform a proper
survey, excessive radiation levels in unrestricted
areas, unauthorized transfer of radiocactive material,

and failure to post radiation areas with warning signs.

NRC sent a second letter to Sheriff of Wood County,
describing the results of inspection and pointing
out that although radiation levels are higher than
allowed by NRC regulations for the long term, there
is no immediate (or short-term) danger to workers.



June 22, 1978:

June 30, 1978:

July 3, 1978:
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ENVIRONMENTAL SAMPLING AT AMAX

General

Inspectors visited the AMAX/Foster Site on May 4, %, 3%
June 27, July 18, August 10, 11, and 29, to collect
environmental samples. Sample locations, sample dates
and results of analyses are shown in Enclosure A, Tables
1, 2, and 3, where AMW, AMS, and AMV refer to water,

soil, and vegetation, respectively.

Radiochemical analyses incluoed gross alpha and gross beta
for water samples and gamma sepctroscopy for soil and
vegetation. Isotopic thorium and uranium analyses were
also requested for selected soil and vegega<<vegetation
samples. ALl samples were analyzed by the DOE/RESL

facility at Idaho Falls, Idaho.

Water SAmp<<Samples

The U.S. Environmental Protection Agency (EPA) Maximum
Contaminant (<Level for Gr<<gross alpha radioacitivity
in community water systems is 15 picocuf<ries per liter
(pCi/f). Analyses of drinking water samples tank<<taken

at the AMAX/Foster site (see Enclosure A, Table 1) reveal
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that the gross alpha concentration is well below the 15
pCiI) Limit and that the gross beta radiocactivity level
is well below the EPA action Level of 50 pCi/f, which
requires identification of the radionuclides. The
gross alpha and beta concentrations upstream and
downstream in the Ohio River show no significant
differences. Some surface water samples (AMW-4, AMW-5,
AMW=-9/10, and AMW-11) showed slightly elevated gross
alpha and/or beta concentrations, however, these values
are still within EPA dring<king water limits and would
not indicate an adverse affect on the drinking water in

this area.
Soil Samples

Soil samples were collected by removing the s<upper 2
centimeters (cm) over an area of approximately 100 square
¢cm. Primary emphasis was placed on sampling near the
site perimeter to determine if surface contamination has
been primarily confined to the site. Gamma spectral
analyses of the soil samples revealed the presence of

2 Pb, ”'Ac, and 2uPb, which are daughters from the
2"0 and "zTh natural radioactivity series (See
Enclosure A, Table 2). The highest concentrations were

212
for mkc and 212<<Pb from the a’21’h chain. Since

these radionuclides are naturally occuring, these
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concentrations must be compared to typical background

samples in other eastern states where B Th Levels in

soil have been reported to be about 1 pCi/g. Four areas
Y5

\ o
were identified where the Ac and 11Pb concentrations

were higher than the expected natural soil concentrations.

The first area (around AMS=-2 and AMS-3) is just northwest
of the water tower, approximately five feet south of the
access road, and revealed cn<oncentrations of around

3.6 pCi/g. This area is near a former ore storage ygﬁi

and the elevated lLevels may have resulted from these

operations.

The second area (around AMS-17 and 18) with soil
concertrations in excess of background levels is a
ravine on the south site boundary. Samples from the
vavine on the south site<<<

ravine were taken from inside the site boundary out to
a hayfield which is approximately 1/2 mile south of

the boundary. The highest levels of about 85 pCi/g
were observed in the AMS-18 sample onsite near the
property boundary. Contaminated soil was detected in
the ravine out to 1/8 mile (AMS-20) from the site where

227 212

Ac and Pb concentrations were 7.4 pCi/g and 6.3

pCi/g, respectively.
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The third area (AMS-29) is at the outfall nf a storm
sewer which was estabiished during the tenure of the
Carborundum Metals Company, Inc., at the site. This
offsite sediment sample was from a storm sewer holdup
basin where suspended solids settle out of the sewer
runoff water before it flows into the Ohio Riveg/e)
Concentratioﬁs of ™ and "b were 32.0 pCi/g and
32.9 pCi/g, respectively. Water samples taken from this
a<basin (AMW=-9/10, AMW=-11 and AMW-12) do not show
significant levels of contamination. A sample
designated AMS-31 was collected from the shoreline of
the River about 50 feet downstream of the storm drain
outfall. This ample<<sample was taken from an area
which indicated approximately twice natural background
as meass<ured with a 1 inch Ludlum NAI scintillation
crystal. Ahnalysis of this sample does not indicate

significant contamination.

’ : 2
The fourth area wit) higher than expected 2’Ac and
22 : g . :

Pb concentrations in the soil was located in a field
just south of the Foster property. The area in question
is on property owned by Monongahela Power and is

approximately 1000 feet south of the Foster property

line and 400 to 500 feet east of the Ohio River.
Py 3

Ac and ‘u'Pb in this area were

Concentrations of




10 pCi/g and 7.0 pCi/g, respectively.
Vegetation

Vegetation samples were collected and analyzed by gamma
spectroscopy and the results are w<shown in Enclosure A,
Table 3. Not included in Table 3 an<re the results of
an analysis of a sample of corn for’zﬁm, Q’Th, and
2‘:'JTh. The corn was taken from the western part of the

L. G<B. Foster property and contained no significant

amounts of the above mentioned nuclides.

The radionuclide concentrations in vegetation samples were

quite low and with the exception of AMV-1, appeared to

»

amhc

bLe consistent with naturally occurring levels. The
and “"Pb levels in a grass sample, AMV-1 appearf to be
elevated, but would not result in a significant transfer

of radioactivity to humans if the grass were consumed by

grazing animals.
Aerial Monitoring Survey

The EG&G survey, summarized in Enclosure B, confirmed

the previous NRC ground surveys which showed that
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contamination was primarily confined to the process ara<<
area and a ravine on the south side of the site. The
survey also idenfi<<identified a slightly contaminated
area located on Monongahela Power property. This area

is not shown in the final survey report because the
radiation levels were less than 1.5 times the background.
A soil sample, AMS-30, was subsequently taken to determine
if this r<area was contaminated. The sample results were

presented in the section on soils.

The survey also suggested that radioactivity has not
migrated from the site to the Ohio River via surface

water runoff.

Conclusions

The environmental survey suggests that the operations

at the AMAX site have not resulted in serious
contamination in areas adjacent to the site. The survey
identified a few contaminated areas near the site, but
the concentrations were not high enough to pose a hazard
to the public or preclude the use of the lLand for

recreational or agricultural purposes.

S



There was no indication of ground water contamination as

evidenced by the low radiocactivity levels in water from

onsite wells. The use of those wells for drinking water
would not result in additional radiation exposure to

the consumers.
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ENCLOSURE A

ENVIRONMENTAL DATA

Table 1, Water Analysis

Gross activity is given in units of picocuries per liter (pCi/i). The
first six samples were collected on May 4, 1978. Samples 7, 8, and 9/10
were collected on May 18, May 31, and July .8, 1978, respectively, and
samples 11 and 12 were coliected on August 10 and 29, respectively.

Sample No. Location Gross Alpha Gross Beta
AMW-1 Ohio River - upstream 0.2%0.2 4.0%7
AMW-2 S.E. Corner drainage 1.0%0.3 146
AMW-3 Ohio River - downstream 0.8%0.2 3.0%6
AMW-4 Ravine, Offsite, south 9.0%0.9 3017
AMW-5 Drainage, by ponds 7.3%0.6 22%6
AMW-6 Drinking water 1.7%0.4 5.0%6
AMW-7 Drinking water 1.7%0.3 2.0%2
AMW-8 Drinking water 1.8%0.3 1.053
AMW-9/10 Storm Sewer discharge to 2.8%0.4 0¢1
Ohio River
AMW-11 Storm Sewer discharge to 5.5%0.8 1%
Ohio River
AMW-12 Storm Sewer discharge to 1+ 2%s
Ohio River
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Table 2, Soil Samples

Concentrations are given in units of picocuries per gram (pCi/g) for

the indicated isotopes. The first 24 samples were collected on May 4,
1978, and samples 25 through 28 were collected on May 18, 1978.
29 was collected on July 18 and samples 30 and 31 were collected on

August 11, 1978.

Sample No.  Location
AMS-1 North perimeter

AMS-2 North perimeter

AMS-3 North perimeter

AMS-4 North perimeter

AMS-5 North perimeter

AMS-6 West perimecer

AMS -7 West perimecter

AMS-8 West perimeter

AMS-9 South perimeter

AMS-10 South perimeter

AMS~11 South perimeter

AMS-12 South perimeter

AMS~-13 South perimeter

AMS-14 East perimeter

AMS-15 East perimeter

AMS-16 Offsite, east of ravine

U-Series Th-Series
pCi/z pCi/g
1.0:0.1 2.0£0.2
2.120.2 3.920.4
2.0£0.2 3.5:0.3
1.220.1 1.620.2
0.620.1 0.92:0.17
0.7220.11 1.320.2
6.6%0.1 0.54:0.17
0.8#0.1 1.120.2
1.00.2 1.020.2
1.0+C.1 1.2:0.1
1.6:0.1 2.4$0.3
0.80%0.12 1.920.2
0.79:0.09 1.02:0.14
1.320.1 1.820.16
0.71£0.09 1.02:0.2
0.58:0.09 0.8:0.2

Sample

212py
pCi/g

1.920.1
3.620.2
3.920.2
1.720.1
1.0£0.09
1.27+0.09
0.9+0.09
1.16:0.09
1.4940.1
1.220.1
2.0%0.1

1.8:0.1

2.020.1
0.8120.07

0.81:0.08
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Table 2, Continued

AMS-17
AMS-18

AMS-19

AMS-20

AMS-21
AMS-22
AMS-23

AMS-24

AMS-25

AMS-26
AMS-27
AMS-28

AMS-29

AMS-30

AMS-31

Onsite, ravine stream bed 2.2%0.2

Onsite, side of ravine

Boundary, ravine stream
bed

Offsite, ravine at hay
field

Offsite, west of ravine
Onsite, north of pond
Offsite, north of office

Offsite, 0.5 mi NNW
of office

Offsite, NW of Foster
Drive

Offsite, 0.25 mile south
Offsite, 0.25 mile sout.
Offsite, 0.25 mile south

Sediment at outfall to
Ohio River

Monongahela Power property

Downstream Ohio River

3322

0.91+0.04

0.96:0.14

0.90+0.04
1.120.1
1.320.1

0.95+0.05

0.88+0.04

0.73+0.05
0.9320.06
0.9420.04

7.8420.26

2.160.27

1.1720.12

4.9:0.3
873

<. 320.1

7.4:0.4

1.1720.06
1.2:0.2
1.8:0.2

1.44+0.06

9.99+0.05

1.120.06
1.1:0.06
1.120.06

32.0£0.8

10.0£0.6

1.41+0.21

2.7%0.01

6.3:0.3

1.22+0.04
1.420.1
1.6:0.1

1.59+0.07

1.120.04

1.3+0.04
1.3720.05
1.240.05

32.9+1.0

7.03£0.35

2.0120.12



Table 3, Vegetation

Vegetation samples 1 and 2 were collected on May 31, 1978. Samples 3
through 6 were collected on June 27, 1978. Results reported in units
of picocuries per gram (pCi/g) for the isotopes noted.

Sample No. Location 216py 220, 2itpy
AMV-] Offsite, grass south of <0.120.1 1.1:0.3 0.5420.10
ravine
AMV-2 Offsite, alfalfa north <0.1 <0.2 <0.1
of office
AMV-3 Grass, 75' east of fence .16+0.03 .3 <0.1
AMV-4 Hay, northeast of pond <0.1 <.} .12+0.03
AMV-5 Oats, ravine outfall <0.1 0.23+0.05 0.09:0.03
ofisite
AMV-6 Oats, hill adjacent to <0.1 <0.1 <0.1
#5
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SUMMARY OF INVESTIGATION-RELATED CONVERSATION

DATE TIME INITIATED lwxv& COMPLETEL

“A Y 2 - p
o 4 qQ 143

PARTICIPANTS

1

) Alderson/McGuire/Ross Eberle
3 TELEPHONE CALL
COLLECT ( )YES ( x)NO

() OTHER

CALLED N oo e

SUMMARY : h»

We contacted Mr. Eberle and informed 'that we were conducting an 1in tigation rega
the Carborundgm facility at Parkersburg, West Vir inia. Mr. Eber al »d that his
address was ynd he is currently
employed as a Froduc ngineer at

rding

Mr. Eberle stated that he was employed by Carborund@m and AMAX at the Parkersbur
facility during the period 1957-1966 in positions of General Forman, Manager and
Plant Manager. n September 1962, he was the Production Manager. 1 described the
memorandum pregared Dy Barber,Baum, and whipple of the University cf Michigan dated
September 17, 1962, and then asked Mr. Eberle i§ he could recall the circumstances
surrounding the memorandum. He replied that waste residues were accumuiated and
were kept separated as to types, material was stored in drums "out back" and many
of the drums deteriorated. o said that in some cases the material was just left

in piles on the ground. We Q1SCUSSEC o memorandum regarding waste generatior
rates and Eberl as ble ¢ e waste generation rates with ore thruput
ratescgad(eq1d ., ne te that they normally processed approximately
three 1oads of ore p sek, each involving appr .imately 30,000 pounds of new ore.

g apf y U, i

He stated that they usec Australian ore without radioactive materials until abou} hod an
1962 and then went to the Nigerian ore because they had found it had a higher Ae‘twq'

>

Columbium n the

content. They eventually quit using the Nigerian ore because of the
ore prevented proper operation of the plant. He stated that during the time he
processed Nigerian ore, the plant operated at reduced capacity. Normal capacity
was about one million pounds of zirconium output per year whereac with the Nigeria
ore, about three hundred pounds of zirconium were produced per year. Mr. Eberle
indicated that he had quite a few personal records that he had retained from hi¢
employment at Carborundum and prcvide&the following information:

r

In 1960, 600
o9

000 1bs. of Nigerian carbide was produced at an ore consumptior
rate of 3 bs

] of sand per pound of carbide.
€7, 000
In 1962, #865677 1bs. of carbide was produced at a consumption rate of 1.9

of Nigerian sand per pound of carbide.

In 1962, 872,000 1bs. of carbide was produced at the same ore consumption rate ac
1962.
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SUMMARY OF INVESTIGATION-RELATED CONVERSATION (CONTINUATION SHEET)

Eberle stated that to the best of his knowledge none of the radioactive residues
or ore were buried on site; however, he felt that some of the material from the
deteriorated drums may have been buried unknowingly.

i [ asked Mr. Eberle if he knew the whereabouts of Mr. George Chapman, a previous
Plant Manager, and was informed that Mr. Chapman had been dead for approximately
five years.

[ asked Mr. Eberle if he had been contacted by anyone from Carborundom, AMAX or

L. B. Foster Company regarding this investigation or the problems at the Parkersburg
site and was informed that he had been contacted by Dr. Kall approximately a year ago
' who asked him to provide a statement regarding his experiences and recollections.

He stated that he provided two or three pages of material to the Dr. Kall.

Eberle stated that he was going on vacation starting 8/15/79 for approximately two

weeks. told him if I needed additional information, I would call him when he

returned.

PAGE 2 OF 2
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