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in Reply Refer Te:
RO:I1:PRC

Chem-Nuclear Systems, Inc.

Attn: Mr. Bruce W. Johnson, President
P. 0. Box 1866

Sellevue, Washingtonm 98009

GCentlemen !

This refers to the inspection conducted by Messrs. P. R. Guinn and G. L., Troup
of cur Region II office on November 26, 1974, of activities authorized by AEC
Byproduct, Sourcs and Special Nuclear Msterial License No. 46-13536~01 at your
Baruvell, South Carolina burial site, and to the discussions of our findings
held by Messrs. Guian and Troup with Thomas J. MeCord at the conclusion of the
inspaction.

The inspection was sn examination of the sctivities conducted under your
i1icense as they ralate to radiation safety and to compliance with the
Commission's rules and regulations and the conditions of your license.
The inspection consisted of selective examination of procedures and
repressntative records, interviews with personnel, and observations

by the inspsctor.

During the inspection it was found that certain activities under your
licensas appear to be in vielation of AEC requirements. The violations
and references to pertinent requiremsents are {dentified in the enclosure
to this letter.

This notice is semt to you pursuant (o the provisions of Section 2,201
of the AEC's "Rules of Practice,” Pact 2, Title 10, Code of Federal
Regulations. Section 2,201 requires you to submit tc this office,
within 20 days of your receipt of this notice, a written statement

or explanation io reply including: (1) corrective steps which have
been taker by you, and the results achieved; (2) cerreetive steps
which will be takem to avoid further violations; and (3) the date
vhan full complisnce will be achimved,
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“iem-Nuclear Svstems, Inc. -2~

You should note that this letter and your reply to this letter will be
disclosed to the public by being placed in an AEC Public Document Zoom.

Should you have any questions concerning this letter, ve will be glad
to discuse them with you.

Very truly yours,

P, .. Logelken
Director

ce: 4. C. !loseley, Zegion II
T. J. Cord, Chem-~uclear
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ENCLOSURE

License No. 46-13536-01

Certain activities under your license appear to be in violation of regulationm
requiresents as indicated below:

Violations considered to be of Category 'l severity were as follows:

A. Condition 1C of the license establishes the requirement that up to
850 grame of uranium 235 may be possessed at any one time provided
that no single package contains wore than 15 grams of uranium 235,

Contrary to the above, on numerous occasions since July 1, 1373,
packages of vastes for burial have been received which contained
more than 15 grams of uranium 235. Included in this total vere
91 packages received during the period of October 18 through
October 31, 1974, which contained from 15.1 to 49.0 grams each
of uranium 235.

3., Condition 2 of the license references the application dated
Novembar 18, 1971, and the ammendment dated February 24, 1972,
which establish the requirement in Appendix 6 that the environ-
mental monitoring progran shall include sampling and analysis
of water, soill, vegetation and animal material at established
frequencirs and locations.

Contrary to the above, the environmental momitoring program being
conducted is not of the prescribed scope in that the required number
of wells and municipal vater supplies are not being sampled and no
animal material sampling has beem conducted.
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R. . Engleken, Jirector, region V, Directorate of Negulatory Uperations

LISPECTION - CHEM-LUCLEAR SYSTEMS, INC,, PELLEVUE, WASHINGTON (BARNWELL,
SOUTH CAROLINA, LSURIAL SITE) LICENSE NO. 46~13536-01

‘nclosed is a draft e2aforcement letter to the subject licensee.

although we found two violations during the inspection, neither involved

a health and safety problem. We believe that the licensee's environmental
sampling program as now heing conducted is adequate to detect migrations
of the buried wastes but is inadequate in that it does not meet the
requirenments found in Appendix ¢ of the license. Also, although the
licensee is exceeding the 15 grams of uranium 235 per package limit
established in Condition IC of the license, ve found no evidence

that this nad created any safety problems. The total amounts of

uranium 235 posseesed at any one time had been limited to 350 grams

but with individual packages containing up to 50 grama of uranium 235,

These were the limits previously stipulated in the State of South Carolina
license.

for your information we are enclosing a copy of our draft inspection
report wnich wvas submitted to J. (. lavis on ovember 27, 1374, pursuant
to his memoranaum of Novewber 25, 1374,

Norman (. Moseley
Director
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ASSIST INSPECTION FOR RECION V CHEM-NUCLIAR SYSTEMS, INC., BELLEVUE, WASHINGTON
(BARNWELL, S.C., SURIAL SITE) LICENSE NO. 46-13536~01 (THRU AMMENDMENT NO. 5
DATED MAY 20, 1973)

General Information

On ‘ovember 26, 1974, an announced inspection was made by P. K. Guion and

G. L. Troup, Regiom I1I, of the licensee's activities at the Baruwell,

South Carolina burial site, This inspection vas made primarily for the
purpose of determining if the buried materials had migrated intoc the environs
as requested by J. G. Davis, RO Headquartere, in his memorandum dated
November 25, 1974, This part of the inspection vas covered in tho"w_é})
{nspection report mailed to RO Headquarters on lovember 27, 1974.% AIs0, s
routine inspection was conducted which revealed two apparent violations.
These wers covered in the draft enforcement letter seat to Region V om
Dacember &, 1974, for dispatch to the licensas.

Although the State of South Carolina vas notified of the proposed inspection
they did not have a representative present during the inspection.

Persons Contacted

Thomes J. MeCord, Manager, ituclear Operations (In charge of the Barowell site)
R, Posick, Manager, Industrial and Nuclear Safety
4., R, Oakley, Operations Mansger

Activities Under The License

The licensee is continuing to collect radicactive vastes throughout the
Southesstern U.S.A. for burial at the Baruwell, South Carolina burial site,
‘et of these wastes are transported to the site in licensee trucks., ost
s0lid vastes ars being received in cardboard or wooden boxes which are
raken directly to the tremches and buried. Sowa internally contaminated
metel pipes are also being buried. Liquid wastes are being transported

{n DOT approved containers which are pixed vith cemenc 2n 55 :nilon drums
and then buried. Spent resine are being transported 1a DOT wved con~
tainers and are buried in metal containers after the resin,h.ve bean
screened to remove the resimm wrclin.

All burials of byproduct and source materizl wastes have been conducted
under State of South Carolina License No. 097. Since July 1, 1973,
burial of special nuclear materials have been conducted under the AEC license.

A-10.24



lecords of Receipts

An examination of licensee records showed that since October 28, 1971,
a total of 61,586 curies of byproduct material (wostly Cobalt 60),
187,796 pounds of source materials (mostly depleted uranium) and
258,326 grams of speciai nuclear material (all yranium 235) vastes
have been received and Luried at the Barawell, South Carolina aite.
(copies of licensee records are attached to the Regiom Il inspection
report). On the average, 30 to 35 truck loads of waste (all types) are
being received each veek. Muaestioniang of licenses personnel and an
examination of records pertaining to special nuclear material receipts
showed that individual packagus of wastes contsined up to 49 grame of
uranium 23% while the total amount contained in sll packages in each
ghipment contained up to 350 grams. (Condition 1C of thea license
states that no single package may contsin move than 15 grame of
ursnium 235) An audit of records for the period of October 18

through Octobar 31, 1974, showed that a total of 427 packages of
uranium 235 wastes (14 truck loads) had been raceived and of this
total 91 packages contained from 15.1 to 49 grame of uranium 235,

The total amount of ursnium 235 contained in each of the 14 truck
loads ranged from 232 to 350 grams,

Buriezl Procedures

No apperent changes have beean made in the burial operatiouns noted
during the last inspection. The burial methods are designed to con-
tain the materials within the burial tremches thereby preventing
migration of the naterials into the eanviroms. The trenches are about
500 feet lomg and 20 feet deep and are excavated in a clay soil.
During the burial operations clay is placed over the top of the
trenchas, cospected and then sesded. (The attached copy of the
inspection report, dated December 4, 1974, which was submittead to

R0 Headquarters gives further details of the burial operations)

Radistion Surveys ‘1'/

loterviews with licenses personnel revealed that radiatiom are being
mads s follows: A

1, Surveys, including readings with radiation survey spagnd el i
random wipe tests are made on all incoming ahipmg“.’ﬁ frn:;z: . :

The records showed thet only occasional low level comtamination
(under 500 d/m) has been found on trenches and shipments. If
above 2600 dpm beta-gamexe or 220 dpm alpha decontam‘nation is
conducted. Readings ou shipments must not cxceed 200 mr/hr om
the surfece and 10 wr/hr at 3 feet. The reading in the cab of
the trucks must not exceed 2 wmr/hr.

‘;'/[" 3
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5.

Daily instrument readings are takea in all areas of the burial site
including the burial site office.

Veekly instrument readings are taken around all filled trenches.
(Daily surveys are made on the trenches which are being filled)

A aak

Licensea wvewth drivers make surveys of each package of waste as
it is loaded into the truck, If readings exceed those shown in
item #) the packages are rejected.

Aly samples are taken at random intervals in varioue work areas.
(The records show no gignificant results to date)

Personnel Monitoring

The licenseas psrsonnel monitoring program involves the following:

1'

20

3.

4.

All worksrs in the burial trench area and truck drivers are required

to wear TLD's and direct reading dosimeters. Fberline is providing
the TLD's on a monthly service basis. A review of these results

showed that six employees had received 3150 mrem to 702C mrem doses

to the whole body during 1973 but only one had exceeded 3 rem during
any calendar quarter. fmployee Boyles had received 3370 mrem during
the lstc calendar quarter and a total of 7020 mrem for the vear. This
was reported to the State of South Carolina wheo conducted an investiga-
tion. Doyles had assisted in unloading and burying some irradiated
reactor components. A Form AEC~4 had been established for all
employees. Through October 31, 1974, ne employee had received in
excess of 3 rem during any calendar quarter although one emplovee .,A/Oé:
<§#59) had received a total accumulated duse to the whole body of

4350 towem.

Urine samples are collected from all burial site employees each

calendar quarter and semt tO Eberline for acalysis. The highest _
results noted to date was up to 25 dpm/sample which is cmidered‘;zﬂw
to indicate little or no uptake of materials.

fach burial site employee {s whole body counted by Helgeson once

a year. The results for eight employees counted on March 2, 1973,
vas "zero”’. The results for 13 employees couated on May 23, 1974,
revealed four caployees with results indiczring some low lavel up-
take of uraaium 235. These results were 60, 59, 70 snd 78 microgramm
or up to 30 percent On A permissiable lung burden. (Approxtmcely)

Persommel cre requirea to monitor themselves for contamination each

time exit is made from the burial site ares. Only alfght amounts of
contamination have been detected on euployees tO date.

A-r04
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cnvironnental '‘onitoring

This program is discussed on pages 3 and 4 of the attached inspection report
wnich ves submitted to RO Headquarters on November 27, 1974, It wvas noted
that the licensee has not been conducting an eanvironmental saspling progranm
of the required scope as established in Appendix & of the license.

‘anagenent Review

At the conclusion of the inspection the two apparent violations vere dis-
cugsed with licCord. e said they would be corrected.

P. R. Guion
Rad{iation Specialist
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UNITED STATES
ATOMIC ENERGY COMMISSION

DIRECTORATE OF REGULATORY OPERATIONS

REGION I ~ SUITE 8'8
20 PEACHYREE STHEEY, NOAY MwESY |
ATLANTA, GEORG A 0302 TELkrPuont: 1404) 828.4000

John G. Davis, Deputy Director for Field Operations, Directorate of Regulatory
Operations, Headquarters

SPECIAL INSPECTION - CHEM-NUCLEAR SYSTEMS, INC., BELLEVUE, WASHINGTON
(BARNWELL, SOUTH CAROLINA BURIAL SITE) LICENSE NO. 46-13536-01

As requested in your memorandum of November i;, 1974, enclosed in a report
of an inspection conducted by Messrs. P. K. Guinn and G. L. Troup on
November 26, 197/4.

Our inspection revealed no evidence that radicactivity had migrated from
the licensees burial trenches into the environs. As a further evaluation
of the licensee environmental sampling program we have sent water, soil
and vegetation samples to HSL for analysis.

Our inspection revealed two apparent violaticns which we plan to cover in
separate correspondence. .

—> 7
i E el

Norman C. Moseley
Director

Transmitted Via Facsimile
11/29/714 4300 PsMe tlh
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John G. Davis, Deputy Director for Field Operations, Directorate of Regulatory
Operations, Headquarters

SPECIAL INSPECTION -~ CHEM-NUCLEAR SYSTEMD, INC., BELLEVUE, WASHINGTON
(BARNWELL, SOUTH CAROIINA BURIAL SITE) LIC®NSE s, 46~13536-01

As requastad in your memoranduam of Noveambrr 29, 197., enclosed in & report
of an ipspeciion conducted by Messrs. P. R, GCuinn and C. L. Troup on
November 26, 1974.

Our inspection revealed no evidence that radiocact vity had migrated from
the licensees burial trenches into the enviroms. As & further evalustion

of the licensee envirommental sampling program ve have seut vater, soil
and vegetation ssuples to HSL for analysie.

Our inspection revealed twou apparent violationms which we plan to cover in
separate correspondence,

Horman C. Moseley

Director
A-12.1
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DRAFT

RO Rpt. No. 74=~1 Inspection Report

Chem=Nuclecar Systems, Inc., Prepared By:

P. O. F.x 1866 F. R. Ciinn, Radiation Date

Bellevue, Washington 98009 Specialist

(Barnwell, South Carolina Radiological and Environmental
Burial Site) Protection Branch

License No, 46-13536-01

G. L. Troup, Radiation Date
Specialist

Radiological and Environmental
Protection Branch

Inspection Date: November 26, 1974

Reviewed Ty:
J. T. Sutherland, Chief Date

Radiological and Environmental
Protection Branch

Licensed Activities Authorized By The State and By The AEC

1. AEC License No. 46-13536-01 authorizes the licensee to receive and
process packaged waste byproduct, source and specfal nuclear material
in the amounts specified in the license, in any f.ate in the United
States, excep. Agreement States, and to dispose of by burial packages
containing uranium-235 in accordance with the amounts, procedures, aad
at the designated location specified in the license.

« 8 State of South Carolina License No. 097 authorizes the licensee to receive,
process, store for disposal by burial byproduct and source material
waste in accordance with the amounts, procedures and at the designated
location specified in the license.

licensee Activities

The licensee is receiving, possessing, transperting and storing byproduct,
source and special nuclear material wastes in liquid and sciid form. Most

of the solid wastes are received and buried in packaged containers, although
some internally contaminated pipes and other metal objects are received and
buried without containers. Liquid wastes are transported in DOT authorized
containers and are buried in metal drums after colidifying with cement.

Spent resins are being transported in DOT authorized containers in semi-iiquid
form and are buried in special metal containers after de-watering. During

the period of October 28, 1971, through November 12, 1974, a total of

DRAFT /”/07“2
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11,586 curies of byproduct (mostly cobalt 60), 187,796 pounds of source
saterial ‘mostly deplcted uranium) and 258,326 grams of special nuclear (all
uranium-237" material wastes have been received and disposed of by burial in
nine burial trench:s.

Burial Ground Operations

Most solid wastes are being received in wooden or cardboard packages and
are taken directly to the trenches for burial. Some amounts of internally
contaminated metal pipes and other metal objects are received and buried
without containers. Liquid wastes are stored in a designated storage area
and as time permits are mixed with cement in 55 gallon drums and after
solidification are tahen to the trenches and buried. Resins are screened
to remove the liquids and placed in metal containers which are then placed
in the trenches and buried.

Radia-ion Control Program

The licensee is requiring all employees to wear protective clothing, TLD
badges and direct rezling dosimeters. Radiation surveys, including
instrument surveys and smear tests, are conducted on all incoming shipments.
During operations where dusts are encountered, air samples are taken. Daily
instrument surveys are conducted in all work aveas, including the trenches

in which burials are being made. After unloading of the trucks, instrument
survevs and smear tests are conducted insi : the trucks. Contamin: tion
surveys are made on each employee when exiting from the work area. Employees
are given annual whole body counts and are required to submit quarterly
urine samples for analysis. Whole budy counts in 1974 for three employees
ind. ;ated some uptake of uranium 235, but were only a fraction of lung burden
limits. The only indication of an excessive exposure to any employee was
that ove employee's film badge result during the fiist calendar quarter of
1974 showed an exposure of 3.3 rem. This was attributed to an exposure to
cobalt 67 and was reported to the State of South Carolina.

Control of Releases to the Environment

The liceasee is controlling releases of radiocactivity from the buried wastes
by (1) .he burying of solid wastes only and (2) by following burial methods
wnich are designed to prevent the entrance of water izto the burial trenches,
thereby preventing migration of radiocactivity from the trenches. Most of the
wastes are buried in wooden or cardboard packages or metal drums. These are
piaced in the burial trenches which are excavated in a clay soil to a depth
of 20 feet (about 20 fee. above the water table) and are 500 feet in length,
A layer of sand and rock, about three feet thici:, is placed in the bottom of
each trench for the purpose of collecting surface rainwater. The only other
treatment for the trenches is that during excavation operations clay is p* =d
on the sides of the trenches to a thickness of at least three feet. Wast

DRAFT A-1d.3
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containers are stacked to a height of 12 feet but no higher than five feet
from the top of the trench and then covered with soil. A layer of clay, at
least six~feet-thick is placed over the top of the filled trench and then
compacted and seeded. Each filled trench is marked with a permaneat granite
marker.

Environmental Monitoring Program

i, Th2 AEC and State of South Carolina licenses specify that an environmental
monitoring program shall be conducted, consisting of the following:

(a) thirty-five well water samples on annual basis (gross alpha, gross
beta) except all wells within 1500 feet of trench boundaries shall
be samples on a semi-annual period

(b) trench well water samples prior to burial operations and on a quarter)
period.

(¢) soil samples prior to burial operations
(d) animal and vegetable material sampled "periodically"

(e) Water samples from five mdﬁicipal wvater supplies off-site on an
annual basis

(f) '"small number" of air samples to be obtained initially

(g) determination of water table configuration in March and September
annually

(h) water level recorder installed in one well

8> The licensee is conducting an environmental monitoring program which
was described by licensee representatives to consist of the following:

(a) nine well wate. samples on annual basis (gross alpha, gross beta,
gamna isotopic and tritium); one well water sample semi-annually

(b) trench well water samples quarterly (Note: records indicate this
is being performed semi-~annually; review of records revealed no
trench well samples were collected prior to burial).

(¢) soil samples from six locations annually (gross beta, gamma isotopic)

weekly samples from areas around site (no specific number) (gross bet
as check for spread of contamination)

DRAFT
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(d) vegetation samples from six locations annually (gross beta,
gamma isotopic); no animal samples are collected

(e) no municipal water supply samples are collected; the State of South
Carolina collects and analyzes the municipal water supply samples
and furnishe: results to the licensee

(f) one continuous air particulate monitor changed weekly and analyzed
(gross beta)

(g) water levels in wells logged semi-annually, but not necessarily
in March and September.

(h) continuous water level indicated with strip chart recorder installed
in one well (installed October 1974)

All samples are collected by licensee personnel. Water, annual soil and
annual vegetation samples are analyzed by Eberline Instrument Corporation.
Weekly soil samples and air particulate samples are analyzed on site by
the licensee.

A review of the environmental monitoring program records indicates a

gap in the performance of the requircd samples between 1970 and 1973

for peripheral well samples and 'no data prior to 1973 for other samples
(s0il, vegetation, animal material, trench well water). The trench well
water sample data ind’ ates that samples are being collected and analyzed
semi-annually, not quu.terly as stated by the licensee. Also, the wells
arc 1d the site boundary which are not on the licensee's property are
not being sampled and analyzed nor are animal samples being collected.
The licensee is not conducting an environmental monitoring program in
accordance with the conditions of the license.

A review of the available sample results for periphera’ well water,
trench well water, soil and veg tation does not indicate any apparent
migration of radioactivity from the burial trenches to the surrounding
environs. FExamples of data collec::d by the licensee to substantiate
this are:

DRAFT
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Well B~18 (peripheral well)

gross beta : 12/70 1.25 E + 1 pCi/?
3/73 <2.25 * 2,25 E-2 pCi/l
(reported as <1.00 E+01 d/m/200 m1 = 1002

Well B-14 (peripheral well)
gross beta : 3/73 <2.25 ¢ 2.25 E-2 pCi/1

5/74 01 + 3.0 EO pCi/l
(reported as <1.00 E+1 d/m/200 ml 2 100%)

Well 2-W-!! (trench well)

gross beta : 8/73 0 ¢+ 5.5 EO pCi/l
0 ¢ 3.6 EO pCi/l

Well 1-E-W (trench well)

gross beta s 8/73 5.7 *+ 5.7 EO pCi/l
5/74 0 ¢+ 3.6 EO pCi/l
Soil sample location #1: 11/74 9/73
Cs=137 1.1 * 0.9 E-01 pCi/g 3,39 ¢+ 1.05 E-01 pCi
Co~60 6.2 * 5.7 E~02 2.19 + 0.85 E-01
Bi-214 S.4 ¢ 2,1 E-O1 8.06 + 2.53 E-01
Pb-212 7.8 ¢ 2.7E-01 1.01 £ 0.26 EO
Vegetation sample location f#4: 11/74 9/73
Cs~137 <1.4 EO pCi/g 8.19 * 4,68 E-01 pCi
Ph-212 <4.0 EO <1,23 EO
DRAFT
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