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50CT11 CAPOLINA DEPARTMENT OF HEALTH AND EM'IRONMENTAL CONTROL*
' '

RAD 10ACIWE MAT ERI AL LICENSE
-

Want te the Atonic Enerry and Radiation Coct;el Act, Sectico 13 M0 et. seg, of S C. Code of Laws oll91. u ame nded,
ed Supplements thereto, and the South Carchna Deranmeet of Hea:th and Enntenmental Control Regwatien 610.

.

!
Radioactne Matenal(Tit:e A),a:e in reliance on statements and representations beretofcte made by the arrutant a :Rense ,s
terety ast.ed auttorinng the Lcenser to recene, acqu.te, ;ctsess and traufte radicache mattnal Este: beler and to .se
sura radica:tne *nateru! fct the purpote(t) and it tiu place (s) desipated below. Thi.s license is subject to all a pphcaele :.;:es
and te plat:ces of the South Carolin D<panttent of Health and Ewiretmental Control co* or hereafter.n effect and to acycondit2cca i;ecJied belo w.

A snimnt h M n. ch
LICENSEE J. Lcense Amt.er

1. Name Chem-Nuclear Systems, Inc. 097 in its entirety.Barnwell Waste Management
Facility

A Subsidiary of Waste ----

Managehent, Inc. 4 Expiration Date
-

2. Ad drtu
P.O. Box 726 December 31, 1992Barnwell, S.C. 29812

.-- - - -
_.

5. Radioactne Matenal 6. Chcmic4i udler 7. Maumum Radicactmty
~ E:ement and Mais Nutsber) ~ Physical Forta( ~~

a nd/ or quanttiy of r:.. .
tenal which Lettste may
posseu at any one time.A. Any radioactive A. Dry packaged radio- A. 50,000 curies.natorial excluding active waste except

source material and as authorized in thisspecial nuclear licens'e.
material.

.

B. Source materic1. B. Dry packaged radio- B. 60,000 pounds.active vaste except
as authorized in this
1icense.

_ . _ - _ _ _ .

4- -

L. Authorized IJne:

A and B.

Rad'.oactive natorial as low-level radioactive vaste may be received,stored, and disposed of by shallow land burial. The licensco shall
comply with all applicable terms and conditions of the, Southeast
Interstate Low-Level Radioactive Waste Management Compact and*

Section 5 of the Low-Level Radioactive Waste Policy Amendments Act of
1985 (P.L. 99-240), regarding volume limitations and allocation of
disposal capacity; provided however, the licensee shall not receive an

91020603E"? 900925
PDR FDIAi

HAMMERS 90-430 PDR O
,
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annual volume of more than one million, two hundred thousand
cubic feet of waste per ca,lendar year beginning January 1, (1.2 million)
the licensee is authorized to increase the volume in ten (10)1986; however,
increments in accordance with the provisions of Section 5 per centum

the Low-Level Radioactive Waste Policy imendments Act of 1985;(a) (3) (b) cf
Department is notified in writing no later than thirty (30) provided the

days in advanceof such increasps.

Unless otherwise authorized by the Department, only radioactive waste
consigned for burial shall be received at the location specified incondition tio. 9 of this license.
of radioactive material indicated in Item 7. A and B applies only to aboveThe maximum radioactivity and/or quantityground activities.

._
*

.

.-

Enneral conditiong
9. Unless otherwise specified, the authorited place of use is a sito

located approximately five miles northvast of Barnwell, SouthCarolina,
in the Seven Pines School District, Red oak Township,

Barnwell County, South Carolina, within the boundary of the land areadescribed in Lease Agreement dated April 6, 1976, as amended.
10.

The licensee shall comply with tha provisions of Department Regulaticn
61-63, Radioactive Material, (Title A), Part I - General Provisions;
Part II - Licensing of Radioactive' Materials; Part III - Standards for
Protection Against Radiation; Part VI - Noticos, Instructions, and
' Reports to Workers; Inspections, and Part VII - Licensing Requirements
for Land Disposal of Radioactive Waste; Department Regulation 61-83,
Transportation of Radioactive Waste Into or Within South Carolina.

112 operations authorized by this license shall be conducted in accordancewith chem-Nuclear Systems, Inc.
and addition 2 approved by the Department. procedures ar. ! subsequent revisions

make minor changes to these procedures provided thatupon notification to the Department but withe at Department approval,Mcvaver, the licensee may,
The change does not affect requirements of any other licensea. ,

condition in this license;

. .

9

9

EC 312(11 SI) ''
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.

General conditions continu'ed
b. The change does not increase the potential for personnelexposure;

The change does not diminish operational safety;c.

d. The change does not increase the potential for release of
radioactive material to unrestricted areast and
The chango does not reduce the 13censee's record keeping ande.
reporting system.

The licensee shall maintain recorde of these changes including*

evaluations which provide the basis for the change.
,& Operations shall be conducted by or under the supervision oft John S.Zawacki, Joseph J. Still, George Hurst, Michael T. Ryan (RPO), William

B. House or other individuals designated by the licensee's Radiation
Protection officer upon successful completion of the licensee's
training program.

13. The licensee shall, to the extent necessary, continue the employment
of all personnel involved in the operation of the Barnwell Waste
Management Facility in accordance with all requirements of the license
and applicable regulations and, in'the event replacement of employees
becomes necessary, only individuals of compaiable qualifications and
experience will be hired. "

The licensee shall insure that all site personnel have satisfactorily14.
completed the training program requirements as specified in the chem-
Nuclear Systems, Inc. Barnwell Site Training Program, changes and
additions to the program shall be submitted to the Department for
review. Time intervals for personnel indoctrination, training,
examination, certification, retraining specified in Standard Operating
Procedures S20-AD-004, "Barnwell Radicactive Waste Burial Site
Personnel Training" shall not be changed without Department approval.

Lb A documented weekly inspection of site operations and the restricted
area of the site for compliance with applicable conditions of this
licensa-shall be conducted by a named designee in condition 12.

.

HEC 31 (11. SI) ..

. . -- .- -- . . - - - . - - , -.
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General conditions continu'ed
16. The transportation of radioactive materials and radioactive vaste

within the State of South Carolina shall be in accordance withapplicable regulations of the U.S. Department of Transportation, the
U.S. Nuclear Regulatory Commission, Section RHA 2.22, Department
Regulation,s 61-63, Radioactive Material, (Title A), and Department
Regulation 61-83, "TransWithin South Carolina." portation of Radioactive Waste Into or

17. The licensee shall maintain all records and shipment manifests perti-
nent to the transportation, receipt, and disposal of radioactive
material at the location specified in Condition 9 of this license
until authorization is given by the Department for transfer of dis-
posal of such records.

18. The licensee shall maintain a record for each shipment of vaste*

disposed of at the site. As a minimum, the record shall include
a. the date of disposal of the vastes

b. the location of vaste in the disposal sitet
the c'ondition of the vaste packages received;c.

d. any discrepancy between the vaste listed on the shipment manifest
or shipping papers and the vaste received in the shipment;

a description of any evidence of leaking or damaged packages ore.-
radiation or contamination in excess of applicable regulatory
limits; and

f. a description of any repackaging operations of any of,the vaste
packages in the shipment.

19. A monthly site receipt and burial activities report shall be submitted
no later than the loth day of the following month to the Chief, Bureau
of Radiological lloalth, S.C. Department of liealth E Environmental
Control, 2600 Bull Street, Columbia, South Carolina 29201.

!

l t

.

i

i
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General Conditions Continu.ed
20. Except as specifically provided otherwise by this license, the

licensee shall possess and use radioactive material described in Items5, 6, and 7 of this license and conduct site operations in accordancewith statements, representations, operating procedures, and disposalcriteria, heretofore made by the licensee or his authorized
representative in application for*and subsequent to issuance of S.C.
Radioactive Material License No. 097, and amendments thereto.

& Unless otherwise specified in this license, the licensee shall make no
changes in the personnel training program, the internal safety audits,
Safety Review Board, ALARA Review Committee, Site Criteria, or
Procedures Manual and Standard operating Procedures, without approvalfro,m the Department.

Egcelot. Aeg.cgpl1.qt_.ani_Inapf.5;Ltion cond it Lqu
m The licensee shall not accept radioactive waste for storage or

disposal unless the shipper has completed the required information
for the waste shipment on a-Barnwell Waste Management Facility's
Radioactive Shjpment Manifest form or approved equivalent. Such formor revisions,thereto shall be-approved by the Department.

23. The licensee shall not accept radioactive vaste for storage or
disposal unless the shipper of such vaste has a valid, unsuspended
Radioactive Waste Transport permit' issued by the S.C. Department ofHealth and Environmental Control.

The licensee shall not accept radioactive vaste for storage or dis-24.

posal us less the shipper has provided a properly executed Department
Form, DhEC-803, Radioactive Waste Shipment Certification Form, Part I
and II. For shipments consisting of more than 75 cubic feet or
containing more than one (1) curie shall also be accompanieA by a
properly completed and executed Department Form, DHEC-802, Radioactive
Waste Shipment Prior Notification and Manifest Form.

The licensee shall only accept radioactive waste shipments for storage35.
or disposal which have been inspected by a representative of the
Department.--

'

.

+

4 ?C 512 (11 31) ~

1-
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26. Notwithstanding other' conditions of this license, the licensee shall
not accept radioactive waste for storage or disposal unless he has
received advance written notification of any waste shipment containing
unusual hazards or potential hazards including but not limited to,physical, gaseous, chemical, pyrophoric, or excessive removable
contamination on disposal containers shipped inside casks or excessiveinternally, contaminated casks,
disposal container surfaces. and unexpected high radiation levels at

37. The licennee shall immediately notify the Department or the
Department's on-site representative of any waste shipments where a
violation of applicable regulations or license conditions has beenfound.

The'11consoe shall notify the shipper and the Department when any28.

shipment of radioactive waste or part of a shipment has not arrived
within 60 days after the advance copy of the shipment manifest or*

snipping papers was received by the licensee.
39. The licensee shall notify the shipper when it has been determined that

a radioactive waste shipment or part of a shipment cannot be acceptedfor disposal by the licensee.

The licenshe shall acknowledge receipt of the waste within 7 days of30.

its acceptance for disposal by returning a signed copy of the shipmentmanifest or shipping papers to the shipper. The licensee shall
indicate on the returned copy of the shipment manifest or_ shipping
papers any discrepancy between waste descriptions listed on the
manifest or papers and the vaste materials received in the shipment.

Waste Charactatigtics and Waste Fpra Condit[qa1
All The licensee shall not accept any radioactive vaste for sto

disposal unless the shipper has marked each package, as sperage orcified by
the licensee, to identify its classification as either class A, stableor unstable, class B, or Class c waste, and certifies that the vaste
materials have been classified and prepared for disposal in accordancqwith the following waste classification table: '

.

s

HEC St:(IL SI) -

-. _
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Waste Classification Table

CONCENTRATION LIMITS IV CURIES /' ''

CUBIC METER
.

RADIONUCLIDES
Table I (1pna-livedl , Clup_ h class B Class C

C-14............................ 10.8 s8C-14 in activated metal......... s 8 5 80Ni-59 in activated metal........ s 22 5 220Nb-94 in activated metal........ 50.02 s 0.2
Tc-99........................... 50.3 1 3
I-129........................... $0.008 5 0.08

,

*

CONCENTRATION LIMITS 'IN NANOCURIES/GRANS
.

Alpha emitting transuranics with
half-life greater than 5 years... s 10 s 100
Pu-241........................... 5350 53500
Cm-242........................... 52000 $20000

Table II f sfiort-livejl
CONCENTRATION LIMITS '" CURIES /

CUBIC METERgla.ss A Class _3 Class C
,

Total of all with half-life less'
than 5 years.................... 5700 2700
H-3........................ 5 40 ._ 4 0>......

Co-60........................... 2700 1700
Ni-63........................... 13.5 5 70 s 700Ni-63 in activated metal........ $ 35 $700 $7000
Sr-90........................... 10.04 5150 57000
CS-137.......................... s 1 5 44 14600

,

curies / cubic meter is equivalent to microcuries/ cubic centimeters.

.

0

'

4

HEC $ 10 (11,31) -
-
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!

Condition 31. continued
i

,

The concentration of a radionuclide or radionuclide mixture may bea.
averaged over the volume of the vaste and, if used, the
solidification agent or matrix if the waste form is a homogeneous
mixture. The concentration of radionuclides in filtors/ sealed !

sources encapsulated with a solidification agent or matrix shall
be avetaged over- the volume of the filters / sealed sources not

i
the solidification egent. The volume of packaging, containers, !

liners or overpacks shall not be included in this calculation, nor
shall the volume of the waste mixture be artificially increased by

1

the addition of non-disperable solids or objects even if
considered as waste.

i

If expres' sed in units of nanocuries per gram, concentrations may,

be averaged over the weight of the vaste and, if used, the solidi-
fication agent if homogeneous, except in the case of' encapsulated

!filtors which shallEbe over the weight of the filter. 'The weight ;of packaging containers, liners or overpacks shall not be included jin this calculation, nor shall the weight of the vaste mixture be
iartificially increased by the addition of heavy, non-disperable
{solids or objects even if considered as waste.
!

b. The' waste is Class A if none of the listed radionuclides are !present. Radium wasta as authorized by Condition 44 of this i

license shall be Class A, stable or unstable.
'

There.are no upper limits in Class B waste for the first three (3)c..

radionuclides listed. i

d. There are no class B values for the last nine (9) radionuclideslisted * their pre'sence~clar.sifies the waste as either Class A or
Class C according to their concentrations.

.

g2 The vaste class for mixtures of.the listed radionuclides is deter-mined by deriving for. each radionuclide the ratio- between its con-
centration in the mixture and its concentration limit in the table
and adding the resulting ratio values.for each radionuclide group.
All limits used in'the calculation must be for the same vaste
class. .The sum of the. ratios for each radienuclide group gust be
less-than 1.0 or the waste is of a higher classification than that-

-

;
used for the calculation.

*
.

O

4

lEC $11(1L 31) *
. .-

-
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f.

If class C limits are used in the calculation and the sum of
_

ratics for either' group is equal to or exceeds 1.0, the vaste isnot acceptable for disposal without prior written approval fromthe Department.
.

If concentrations for any single radionuclide exceed the class cg.
values in the table,
without prior written approval from the Department.the waste is not acceptable for disposal

32. A. Unless otherwise specified in this license, the licensee shall not
receive any liquid radioactive waste regardless of the chemical orphysical form.

Absorbent materials may be placed in packages of
dry, solid waste to absorb unintentional and incidental amounts ofliquids.

casks and' containers shall be removed to the extent practical.Further, liquids in the interstitial spaces of transport,

B.
Solidified radioactive waste shall have no detectable freestanding liquids in excess of ono-half percent (0.5%) by wastevolume of non-corrosive liquids per container.

c. In lieu of the requirements of paragraph B. above, solidified

. .

waste containing non-corrosive liquids in excess of one-half
percent (0.5%) by waste volume, and less than one percent (1%)
noncorrosive liquids by waste volume, may be received and
disposed of in high integrity containers approved by theDepartment.

& A. Unless otherwise specified, the licensee shall only receive
aqueous liquids and other applicable waste forms which have been
solidified or otherwise stabilized with one of the followingsolidification media:

'

1. Vinyl Ester Styrene
2. Cement

Bitumen (see subparagraph E. below)3. .

Vinyl chloride4.

B. Solidification media and processes used to stabilize class A
aqueous liquids and other applicable waste forms containing-
isotopes with greater than five (5) year half-lives having a total
specific activity of all these isotopes of 1 microcurie / cubic ,

contimeter or greater, and all applicable class B and c waste,
shall meet and have been evaluated in accordance with the

,

. " Stability Guidance" requirements of the U.S. Nuclear Regulatory
Commission's Low-Level Licensing Branch, Technical Positig m

IEC 312 (11,31) ' J'

- - _ - . _ _ _ _ - . _ _ . ~ . _ . . _ . . _ _ . _ _
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.

Easte rorn, dated May 1983, or other evaluation criteria i

specifically approved by the NRC or the Department.
C.

Solidified Class A aqueous liquids and other applicable vaste
forms with a specific activity of less than 1 microcurie / cubic
centimeter, shall meet the requirements of the " Solidified Class
A Waste Products" of the FRC Banch TEgma , d a t ed May 19 8 3. SShDiCJM11tierton Wasta

D.
Other solidification media and processes shall be acceptable for
which a topical report has been prepared and received approvalfrom the U.S.
by the Department. Nuclear Regulatory Commission, and final approval

L. The licerisee shall only receive for disposal, full formula,'

oxidized bitumen (asphalt)
by the vaste generator. solidified waste, and certified as such
bitumen' solidified waste received for disposal shall be a free-Regardless of the wasto classification,
standing monolith and shall not demonstrate the characteristic ofa free flowing, viscous fluid.

The licensee shall dispose of bitumen solidified waste in trenches
commensurate with the applicable waste classification, and in all
cases, provide sufficient backfill material to fill all voids
around the vaste to provide structural stability and minimizetreach subsidence. The licensee may construct segregated trenches
for disposal of bitumen vaste provided approval is granted by theDepartment.

.

34.
Except as specifically provided in this. license, the licensee shall
not accept liquid radioactive waste packaged in absorbent materials,
or where absorbent materials have been used to absorb liquids ratherthan properly solidified with an approved media.

.

2fL, Regardless of-the vaste classification of Condition 31, and unlessotherwise authorized by the Department, the licensee shall not receive
evaporator bottoms or concentrates, residues, sludges, or other waste
which may contain free standing liquids, unless they are solidified in
accordance with condition 33, and meet the requirements as specified'

in Condition 32. '

. -
,

O

9

' { EC S I:(11, SI) ''
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36. The licensee may. roce.ive resins and filter media in a dowatered form
provided that the free standing liquid requirements of Condition 32]1 - and'the requirements of condition 38 are met. -

37 The licensee shall not receive containers of ion exchange resins or,

filter media (dowatered or solidified) unless records of complete
radiological analyses (quantitative and qualitative) are-provided.
The records must specify the specific activity of each radionuclide
expressed in microcuries/ cubic centimeter and transuranic
radionuclidos in nanocuries/ gram.

.

38. Regardless of the vaste classification of condition 31, ion exchange
resins and filter media containing isotopes with greater than five (5)

>

,

year half-lives having a specific activity of all those isotopos of 1 .

'

microcurie /cdbic centimeter or greater must be stabilized by
sol'idification in accordance with condition 33 and meet the freestanding liquid requirements of Condition 32.B. However, in lieu of
solidification, the Department will authorize disposal-of these waste
forms ' meeting the free standing liquid requirements of condition 32.C.
in approved histabilization.gh integrity containers or other approved methods of,

214 A. The licensee shall not receive solidified Class A waste containing
isotopes'with greater than five (5} year half-lives-having a
totally specific. activity of all these isotopes of 1 microcurie /
cubic centimeter, and class B and c waste, unless it is-
structurally.. stable and provides reasonable assurance that the-

vaste will-maintain its' general physical dimensions and its form
under the expected disposal condition, which include the weight
of soil = overburden and compaction: equipment, the presence in the-

burial environment of moisture and microbial activity, and factors
internal to the waste ~itself such as radiation effects andchemical changes.

B. . Structural stability can be provided by the_ vaste form itself if
it is a solid monolith, processing the waste to a stable form or_

placing the vaste in a high integrity container that provides
. stability after disposal. Such containers shall.have priorL
approval of the Department. Polyethylene high integrity,

containers.which serve to provids stability for-class B and C
wastes-must additionally be placed~in a Departmentally approved
concrete overpack, which are to be provided by the site operator.

|
'. .

4

!f -

'

' HEC 312 (11,51)
I
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C.

Void spaces within the vaste and between th _

packaging shall b,e reduced to the extent practie vasto and itscaso shall less than eighty-fivo porcent cable, but in no
the containors be filled for Class A Stabl(85%) of the capacity of
waste unless placed in a High Integrity containe, Class B and Class coverpack.

in certain instances, but only after receiving a w itThe liconnon may allow a variance from thier or in a concretejustification from.the wasto gener t n condition
waste shipment. r tena or prior to receiving theVarianco justifications and approvalo shall bmaintained for review by the Departmont. !

o i40.

'Except as specified in the waste classificatiof this license, the liconnoe shall not rocoive won table of Condition 31
'

transuranic radionuclides.

tho' transuranic radionuclidos are ovanly di t iradionuclidos specified in condition 31 are acceptablRadioactive waste containing transuranicasto containing any
homogeneous wasto form and are incidental to the te provided that

s r buted within a
This license does not authorize the roceipt otal radioactivity.or equipment primarily contaminated with transu

,

of disposal of componentson vehicles, equipment, ranic radionuclidas,
excess of thoco specifie6 in condition 55 in a co tor components, with contamination limits in41.

Americium-241 foils which may exceed the tranHousehold or industrial smoko or gas datoctors
n rolled environment.

.

disposal'rA ided the entiro detector is receilimit specified in condition 31 of this licenssuranic radionuclide
containing

e nay be accepted for
ved for disposal.42. The licens'

'shall not receive or dispose of analed

radioactive material with half-lives greater than 5 yspecial form radioactive materials containing more thsources or

a container which providos long term containment an 5 curios of
subject to approal by the Department. ears except in

Irradiated metal componentsSuch containern arewhich have nimilar characteristics of special form
.

materials are subject to Department review for dispradioactiverequirements.
osal container.

122
.The licenseo shall not receive tolueno, xy1ene, dioxaneliquids which exhibit hazardous preparties or oth

'

or selids with similar chemical properties or cont ier organic liquids
, scintillation

any time contained any of the liquido mentioned abovea ners which have atcomplete incineration, the ash and
alconso,le not withstanding the re/or residue from those wastos areHowever, after
acceptab .

unless otherwice authorized by the Departmentquirements of condition 45 of this.

.

' $12 (11,31) ..
'
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Unless otherwise auth.orized by the Department the licenses shall not44.
i

receive any radioactive waste containing Radium except fort

Radium contained in solid homogeneous vaste forms in which thea.
Radium activity is incidental to the total activity and the
concentration of Radium has not been technologically enhanced or,

b. Radium contained in the following devices self-luminous dials,hands of dials, timepieces, compasses, and electron tubes providedthat- the entire devica j a received and buried, or
Radium contained in. biological research vaste.c.

>

49. The licensee shall not receive radioactive waste in the forms ofincinerator a'sh or powder which may be dispersable unless solidified
with a media specified in condition 33 of this license, or packaged to
prevent dispersion as specifically approved by the Department.,

In -
lieu of solidification, these waste forms may be received in high
integrity containers approved by the Department, provided the waste isstabilized.with a binding matrix.

114 The licensee shall not receive vaste containing chelating agents with
concentrations. greater than 8 percent by weight. -Radioactive waste
containing chelating agents within the range of 0.1 to 8 percent by

-weight shall not be, accepted by.the licensee unless stabilized by
solidification with a. media specified in condition 33 of this license.
TheLconcentration limita apply to Oastes prior to solidification
dilution by solidification ~ media is not allowable. Wastes containing_ -

chelating agents shall be segregated.from Class B and C wastes by at
least ten (10) feet in the all directions in the burial trench. Use
of a Departmental approved concrete overpack constitutes adequate
separation.

47. The licensee may only receive gaseous radioactive materials of
Krypton 85 and Xenon 133 for-burial provided they meet.the following
criteria:

,

a. Burial containers-must be U.S. Department of Transportation
. specification cylinders or U.S.. Nuclear Regulatory Commission
approved sealed sources.

b. Internal pressure of' containers may not exceed 1.5 atmospheres.
c.* Total activity of containers shall not exceed 100 curies each.

"

,

4
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48. A.
Unless otherwise authorized, the licensee shall not receive for
storage nor disposal any mixed low-level radioactive waste
defined as waste that satisfies the definition of low-levelradioactive waste specified in the Low-Level Radioactive WastePo.'. icy Amendments Act of 1985 'P.L. 99-240), and contains waste
that either (1) is listed as hazardous vaste in subpart D,CFR 261, or (2) 40

causes the wasta to exhibit any of the hazardouswaste bharacteristics indentified in Subpart C, 40 CFR Part 261.
B.

The licensee may however receive vaste that has been treated by
acceptable methods to render it nonhazardous and therefore not
subject to the jurisdiction of the Resource Conservation and i

Recovery Act (RCRA). Waste which may contain discrete quantities
of hazardous or toxic materials may be evaluated for disposal by
the licensee and. such evaluations provided to the Department for*

consideration of approval.
49.

The licenseo shall not receive radioactive vaste that is readily
capable of detonation or of explosive decomposition or reaction atnormal pressures and temperature,
reaction with water. or of explosive or exothermic

50.
The licensee.shall not receive radioactive waste which contains or iscapable of generating quantities of toxic gases, vapors, or fumes
harmful to persons transporting, handling or disposing 'of the waste.
This does not apply to radioactive, gaseous waste packaged inaccordance with condition 4,7 of this license.

112 - .The licensee shall not receive or dispose of any pyrophoric materialor flammable solids. These materials contained in wastes shall betreated, prepared and packaged to be nonflammable and the final
vaste form rendered nonpyrophoric and nonflammable prior totransportation and receipt.

124 The licensee shall not receive or bury oil or petroleum basedmaterials in any physical form. However, this does not prohibit the
receipt and disposal of waste containing incidental or trace amounts
of oil or petroleum based materials which have been absorbed, provided
that the amount of absorbed oil and petroleum based materials does not

4

exceed one percent (it) by waste volume in a container,

,

O

e
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The licensee shall not receive radiaoctive waste containing hazardous53.

biological, pathogenic, or infectious material unless treated to
reduce to maximum extent practicable the potential hazard from the
materials. In addition, radioactive waste containing biological,
pathogenic, or infectious material chall be doubly packaged in new or
properly recertified 17-11 DOT specification containers or equivalentas follows:

a. First, the inner container having a capacity of 55-gallon or lessshall have a water ticoaled af ter filling ght liner at least 4 mils thick hermetically
b. The biological material shall be throughly layered in the inne~rcontainer in a ratio of thirty (30) parts biological material to

at least one (1) part slaked lime and ten (10) parts absorbent,
'

which shall be agricultural grade 4 verniculite or medium gradediatomaceous earth, by volume. The addition of formaldehyde ir*

strictly prohibited.

The closure on the inner container shall be made with a 16-lugc.
closing tool or standard lid with securely attached ring and bolt.Lever locks are not acceptable,

d. The outer container, 55-gallon capacity for a 30-gallon inner
container, or 83-gallon capacity for a 55-gallon inner container,shall be filled initially with'at least 4 inches of absorbent
mateial, sposition, pecified in b., the inner container in an upright

and the remaihing volume filled with the absorbent
material; then securely closed and properly sealed.

Containers of small capacity may be used provided that the volumee.

of the outer cont'ainer is at least 1.5 times the volume of theinner container.
.

Contamination Linij;_C.20!il112111
94. For receipt at the Barnwell Site, all shipments shall comply with

contamination control limits as prescribed in U.S.' Department of
Transportation Regulations, 49 CFR-173.443. -

I

!

EC 312 (ll 31)
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Enclosed radiaoctive material transport vehicles used solely for
transporting radioactive materials and marked "For Radioactive
Material Use only" and accessible surface of transport casks and
trailers shall not be released from the site it contamination limitsexceed the following:

Fixed contamination of 10 mR/hr on contact with the interiora.
surface or 2 mR/hr'at 1 meter from the interior surface.

b. Removable contamination of 2200 dpm/100 sq. em. Beta-gamma or 220dpm/100 sq.' cm. Alpha. This applies to interior and exterior
surfaces.

.

Fixed contamination of 0.5 mR/hr on contact with any exteriorc.
, surface.

Internally contaminated (fixed or removable) shipping casks released
from the site are subject to applicable shipping regualtions of theU.D. Department of Transportation. The licensee shall also inform therecipient of such casks in advance of the contaminated nature of thecask. Records of such notifications shall be retained for review bythe Department.

Vehicles u' sed solely for transporting radioactive material and are not55.
marked "For Radioactive Material Use only" shall not_be released from
the site if the contamination limits exceed the following:

Fixed contamination of 0.5 mR/hr at any accessible surface.a.

b. Removalbe contamination of 2200 dpm/100sq. cm. ' Beta-gamma, or 220+

dpm/100sq. em. Alpha.

56. Vehicles or items for unrestricted use shall not be released from thesite if the contamination limits exceed the following: -

Fixed contamination of 0.1 mR/hr at any accessible surface.a.
,

L b. Removable. contamination of 220 dpm/100sq. cm. Beta-gamma, or 22 '

| dpm/100sq. cm. Alpha. -

57. The licensee shall perform sandblasting for decontamination purposes
on' vehicles, equipment, or components, with contamination limits in
exeens of those specified in condition 55 in a controlled environment.,

| HEC 312 (11,31) . -
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The licensee shall not use its vehicle wash-dovn facility for any58.
vehicles or equipment with removable contamination limits in excess of
these specified in Condition 55 unless specifically approved by the
Department.

General Packacino C_qnditisna

59. All radioactive waste shall be packaged and loaded in accordance with
applicable U.S. Department of Transportation Regulations, U.S. Nuclear
Regulatory Commission Regulations 10 CFR part 71, the requirements of
this license, and the disposal site criteria.

60. Unless otherwise authorized, all radioactive vaste shall be received
and buried in closed containers. Containers which have been altered,and solidification or encapsulation media intended to serve as
containers or container closures, are not acceptable unless approved*
by the Department. Loose radioactive vaste and solidificationresiduals within shipping casks are prohibited.

fli The licensee shall not receive any package to be used as the final
burial container that is corroded-to the point of degradation or
damaged. Any package used as the final burial container shall be
of such material and construction that there vill be no significant
chemical, galvanic, or other reaction among the packaging components,
or between the packaging components and the package contents.

Thelicenseeshall,tothe'$xtentpracticable, repair or repackage any63.
damaged package used as the final burial container.if such packages
are approved for acceptance by the Department.

63. Prior to burial, the licensee shall, to the extent practicable, removeall liquids from vaste packages found in excess of allovable' limits if
such packages are approved for acceptance by the Department.

64. The licensee shall not receive shipments of radioactive materials
unless appropriate lifting devices of sufficient length have been
provided and securely attached to containers and palletized shipments
within a cash.

.
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114
Tha licences is not a,uthorized to open any packages at its facility --et. cept for the following: ,

For purposes of repairing or repackaging damaged containers.
a.

b.
For purposes of inspecting to insure compliance with this license,
For purposes of returning oute' r shipping containers.c.

d. For purposes of confirming package contents.
ELt_q A sian.

Constructipn _and Maintenance Conditigng
,

66.
Construction of waste burial trenches shall be in accordance with CNSIProcedure S20-AD-008, " Trench Construction" Class A Waste trenches
will be constructed in accordance with Drawing No. B-215-D-004,A Trench Construction Details. " " Class
constructed in accordance with Drawing No. Class B/C waste trenches will beB-215-D-007, " Class B/CTrench Construction Details. " Any changes to these drawings,
before implementation.-specifications, or procedures must have approval from the Department

67.
The licensee shall not begin construction of any trench prior to
approval of the Department as to location, trench bottom elevation andintended use.

112 The licensee shall not initiate burial operations in newly excavated
trenches until the Department has inspected and approved the trenches.
An initial inspection will be made by the Department upon completion
of excavation of the trench, sumps, french drain inside the trench,

-

drainage ditches adjacent to the trench and installation of sumps andstandpipes.

af ter the franch drain and sumps have been filled.An intermediate inspection will be made by the Department
,

A finalinspection will be made by the Department upon completion of-
construction.
accordance with CNSI Procedure S20-AD-008, Trench backfill and completion shall be performed in

_ " Trench Construction. "
115

Construction of slit trenches shall be in accordance with CNSI DrawingNo. B-215-D-0011, " Slit Trench Construction Details. " Trench backfilland completion shall be performed in accordance with CNSI ProcedureS20-AD-008, Trench Construction. An initial inspection shall be made
by the Department at the completion of excavation, and final
inspection shall be made at the completion, of construction beforeburial begins.

EC Sta(ll.SI) ~
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222 A. Backfilling shall be performed for each trench design in
accordance with CNSI Procedure S20-AD-008. Completed trenches
shall at no time be used for stockpiling large volumes of earth .

i

not withstanding provisions for a final grading plan.
The licensee shall design trench covers to minimize to the extentB.

practicable water infiltration, to direct percolating or surface
water away from th'e disposed waste,.and to resist degradaticn by
surface geologic processes and biotic activity.

71, opan trenches to include trenches under construction and partiallyfilled trenches shall be protected to prevent runoff water from
entering trenches. Radioactive waste shall not be placed into trench
areas where water has accumulated. Burial of radioactive waste intotrenches with unusual amounts of water shall immediately cease until
tho' origin of water has been determined and corrective action taken.

73. The licensee shall use proper surface water mana'gement techniques on
the site to insure that:,

a. Erosion is minimized.
b. Surface runoff is directed,away from the trenches.
c. Accumulation of standing water is minimized.
d. Standing water in the immediate disposal area is prevented.

73. All monitoring wells, sumps, disposal tubes, and protrusions into the
trenches, shall be suffictently capped or covered to prevent the
introduction of extraneous material or infiltration of water. Allwell and sump pipes shall be protected from damage.

The licensee shall, at least monthly, perform an inspection of74. 4

completed trenches to ascertain any erosion, settling, cracking,
subsidence, or loss of ground cover grasses and make corrections
immediately. Documentation of'the inspection findings and all repairs
even if the repairs were performed as a routine maintenance function
shall be made and incorporated into a permanent record and submitted
with the stabilization' plan for final site closure.

.
.

.
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75.

each trench is filled and covered.The licensee shall in'itiate closure and stabilization measures as
-

than one year following final trench burial operationsestablished and needing of trench covers shall commence at no moreInterim or final grades shall be
disposal operations must not have a Active waste.

closure and stabilization coasures.n adverse effect on completed
76.

The licensee shall use'any reasonable means,
the restricted area of the site.to fencing and security personnel, to prevent unauthorized entry intincluding but not limitedo

,1
The boundaries and locations of each disposal trench shall be
accurately located and mapped by means of a land survey.
erected upon completion of backfill operations until permanenttrench boundary markers and trench identification markers shall be

Temporary

markers are installed.
'78.

A series of markers, one at the end of each completed trench and on
each corner, shall be installed upon completion of the seeding oftrench covers.

End monuments shall be constructed of granite.
corner markers shall be constructed in accordance with CNSI DrawingTrench
No. B-215-C-0010.

~

The following information shall be inscribed on the
end monument, and this infortation shall be reported to the ChiefBureau of ..adiological Health, S.C.
Environmental Control, 2600 Bull Street, Department of Health and

,

Columbia, S.C. 29201:

Total activity of-radioactive material in curies total amount of
a.

source material in pouhds, and total amount of special nuclearmaterial in grams in the trench.
.

b. Date of completion of the burial operations; and

Volume of vaste in the trench.c.
,

ilurial operation condition _s_
21.

Unless specifically authorized by the Department,not exhume previously buried vaste. tr.e licensee shall

.

C 312 (ll,31)
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80. Wastes designated as' Class A, unstable, pursuant to Condition 31 of
this license, and solidification Class A vaste which do not meet the
stability requirements of Condition 33.B. , must be segregated from
other vastes by placing in a separate disposal trench or by other <

methods specifically approved by the Department which will minimize
trench subsidence and achieve long-term stability to eliminate ongoingactive sit,e maintenance.

- '
Bl. Wastes designated as Class C pursuant to Condition 31 of this license,

shall be disposed of so that the top of th9 waste is a minimum of 5
meters below the top surface of the cover or shall be disposed of with.

intruder barriers that are designed tu protect against an insdvertent,

intrusion for at least 500 years. Such intruder barrier designs mustbe specifically approved by the Departuent.

The licensen shall handle and emplace packages of radioactive vaste in83.
disposal trenches in such a manner that maintains packaging integrity* during-handling, emplacing, and subsequent backfilling. Waste
packages deposited in trenches shall be protected from any adverse

-

operations which may cause damage to them. ;

j

The licensee shall emplace radioactive vaste packages in such a manner83.

to minimize volds between packages and permits voi'ds between packages
to be fill'ed with earth to reduce future trench subsidence.
Licensee personnel shall wear appropriate protective clothing,84.4

apparatus, and gloves at all times while bandling or disposing ofradioactive vaste. -

BB. The licenses shall be a " Registered User" of all licensed casks
delivered to the site containing radioactive vaste for disposal.

86. At least one health physics technician shall be present during all
vaste handling, offloading and disposal oporations.

87. The licensee shall maintain radiation-levels at the edge of open
trenches at or below 100mR/hr.

88. Uncovered vaste shall not extend more than 100 ft. beyond the back-
filled portion of the trench.

.
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The licensee shall bury containers of Krypton 85 and Xenon 133 gaseous89.
radioactive materials in upright positions in the trench with a
minimum spacing of ten (10) f t. between gas containers.

90. Unless specifically authorized, the licensee shall not store any
package containing radioactive vaste for a period greater than six
months from the date of receipt of the package prior to burial.
Radioactive vaste shall not be stored in the trench area or an open
environment for a period greater than ten (10) days from receipt, andshall be protected from damage and inclement weather conditions.

& Deleted

Environe ntal Surveillangs_Qnnditions
.

& The licensee shall conduct an on-site monitoring and environmenta)
monitoring program capable of detecting the potential contribution of'

radioactive material and hazardous constituents from the site to theenvironment. The monitoring program shall be performed in accordancewith CNSI procedures - Barnwell Site.
93. Should any samples taken from the monitoring wells, or air samples

reveal increases in the concentration of radioactive material which
were determined i,rior to commencement of the burial operations, thelicensee shall perform further surveys to determine whether or not the
increase is due to the land burial operations. The licensee shallnotify the Chief, Bureau of Radiological Health, S.C. Department of
Health and Environmental Control, within 48 hours of any suchincreases.

& The licensee shall submit results of all scheduled environmentalsampling and analysis to the Department quarterly.

Monitoring walls in clusters will be placed outside the tre'nches but95.

in the trench area. Specific locations sh?ll be determined throughconsultation. The initial well of a cluster will be core drilled tothe~ vater table and a representative sample of the core shall be
submitted to the Department. The depth and number'of additional wells i

;

in the cluster are to be determined by the geotehnical observations in
the initial core. All wells shall be grouted, sealed and capped,

l

|
l
1

!
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.

Site Cidgnre T, Stab _ilizati2n Xonditiong
96. As radioactive material buried may not be transferred ay abandonment

or otherwise, unless specifically authorized by the Department, theexpiration date of this license applies only to the above ground
activities and to authority to bury radioactive material vastes at the
site specilled in condition 9. The license continues in effect andthe responsibility and authority for possessici, of buried radioactive
material vastes continues until the Department IL.de that the plan
established for preparation of the Barnwell $1te for transfer to
anather p9eann has been satisfactorily implemented in a manner to
reasonably assure protection of the public health and safety and the
Department takes actien to terminate the licensee's responsibility andauthority under this license. All requirements for environmental
monitoring, site inspection, maintenance and site security continuewhether vastes are being buried or not.

*

The licensee 9 hall develop a site closure and stabilization plan that97.
addressey, ar, a minimum, the following performance objectives:

Bury o',1 waste in accordance with the requirements of the license.a.

b. Disrant1*, decontaminate, as required, and dis ~ pose of all
st.uctbres, equipment, and materials that are not to be
transferred to the site custodian,

Document the arrangements and the status of the arrangements forc.

orderly transfer of site control and for long term care by the
government custodian. Also document the agreement, if any, of
state or federal governments to participate ini or accomplish, anyperf ormance objective. Specific funding arrangements to assure
the availability'of funds to complete the site closure and
stabilization plan must be made.

,

Direct gamma radiation from buried vastes should be essentiallyd.
background. -

,

Demonstrate by measurement and/or model during ' operations ande.
after site closure that concentrations of radioactive material
which may be released to the general environment in ground water,
surf ace water, air, soil, plants, or animals will not result in
an annual dose exceeding an equivalent of 25 millirems to the
whole body, 75 millirems to the thyroid, and 25 millirems to any
other organ of any member of the public.

iEC 112 (ll,31)
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.

f. Ronder the site suitable for surface activities during custodial
Planned custodial care may be limited to activities such ascare.

vegetation control, minor maintenance, and environmentalmonitoring. However, use of the site surface for activities suchas parking lots may be planned. Final conditions at the site mustbe acceptable to the government custodian and compatible with itsplan for the site.
,

'

Demonstrate that a11 trench elevations are above water table
g.

levels taking into account the complete history of seasonable
fluctuations.

h. Eliminate the potential for erosion or loss of site or trench
integrity due to factors such as groundwater, surface water, wind,' subsidence, and frost action. For example, an overall site
surface water management system must be established for humid
sites to drain rainwater and snowmelt away from the burial*

trenches. All slopes must be sufficiently gentle to preventslumping or gullying. The surface must be stabilized withestablished short rooted grass. rock, riprap, or other measures.
Tranch caps must be stabilized to minimize erosion, settling, orslumping of caps.

.

i. Demonstrate that trench markers are in place, stable, and keyed tobenchmarks. Identifying information must be clearly andpermanently marked. '

j. Compile and transfer to the Department com
maintenance and stabilization activities, plete records of sitetrench elevation andlocations, trench inventories, and monitoring data for use duringcustodial cara for un.xpected corrective measures and data
interpretation.

k. Establish a buffer zone surrounding the site sufficient to providespace to stabilize slopes, incorporate surface water management
features, assure that future excavation on adjoining creas would
not compromise trench or site integrity, and provide working spacefor unexpected mitigating measures in the future. The buffer zonemust also be transferred to the custodial agency. The buffer zonemay generally be less than 300 feet but not 1 css than 100 feet.

'

.
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m
1. Provide a securerequires minimum passive site security system (e.g. , a fence) thatmaintenance.

stabilize the site in a manner to minimize environmental
m.

monitoring requirements for the long-term custodial phase and
develcp a monitoring program based on the stabilization plan.

;

Investigate the causes of any statistical increases in environmen-nu
tal samples which have' occurred during operation and
stabilization. In particular, any evidence of unusual or
unexpected rates or levels of radionuclide or hazardous
constituent migration in or with*the groundwater must be analyzedand corrective measures implemented. !

IEliminati the need for active water management measures, such aso.
*

sump or trench pumping .and treatment of the water to assure that
wastes are not leached by standing water in the trenches. '

:

Evaluate present and zoned activities on adjoining areas to.p.

determine their impact on the long-term performances of the site
and take reasonable action to minimize the effects.

;

98. A preliminary plan for preparation of the site for transfer to another
person who-would only passively hold the site shall be submitted forreview. The plan shall be consistent with Condition 97 of this
license and shall include demonstration that funds are being set aside
or other measures being taken are ' adequate to finance the site closureplan.

environmental impacts, data needs, personnel needs, material arfThe plan shall alsocinclude preliminary estimates of costs,
equipment needs, planned documentation and quality assurance, anddetailed plan for trench locations and elevations, expected
capacities, planned surface contours, and buffer zones.

99. A reassessment of current operating practItces shall be subaitted. Thereassessment shall consider the objectives of the site plan specified
in Condition 98 and any changes in operation at the site which would
enchance implementation of the plan.,

100 The-licensee shall submit an updated plan and operational assessmentevery five (5) years for review.

. .

u
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loa. One (1)
radioactive materials to another person (including an agency of theyear prior to the anticipated transfer of the site and buried
U.S. Government) the licensee shall submit a final version of thesite preparation-plan including a schedule for implementation of all i

remaining elements prior to transfer, and a description of the
'

mechanics of orderly transfer in coordination with the transferee.
.

*

.

.
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