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U.S. Nuclear Regulatery Commission———" 2 o z
Washington, D.C. 20535 25F =
£k o 0
ATTN: Mr. R.G. Page, Chief ;Q;‘ o =
Uranium Fuel Licensing Branch g 3 o

Division of Fuel Cycle and Material Safety =257 =

z2° -

REF: (&) C-E Letter, DDH-80~086, dated November 10, 1980, S

Request for Amendment to License SiM=1067
Centlemen:

By Reference (A) it was requested that license SNM-1067 be amended to authorize
temporary possession of certain uranium and thorium waste materials for packaging
and transfer to a commercial disposal facility. This letter forwards additional
information in the form of a revised application in =pport of the original
request for an amendment. This additional information has been incorporated
into the criteria and demonstratrion sections; Attachment A and B, respectfully;
and should resolve comments zad/or questions presented by members of your staff.

Attachments A and B included herein supersede and therefore should replace
Actachments A and B f{orwarded by Reference (A).

It remains our intent to package and dispose of the material within nine months
after approval of the amendment, therefore the request that the amendment be
effective for that period of time is unchanged.

If there should be any further questions concerning this application, please
contact Mr. P.R. Rosenthal of my staff on extension 3366.

Very truly yours,

SH) Fruihidiusgrs

H.V, Lichtenberger,
Vice President = Nuclear Fuel
Nuclear Power Systems
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Attachment A = SNM Licensc Ancndiont Criteria

1. This attachment establishes the criteria to be used to package and

transfer certain uraniun and thorium bearing waste materials ar

all contaminated soil described below from Combustion Engincering's
Windsor, Connecticut site to a commercial disposal facility, The
material, consisting of the residue from burning scrap metal con=

taining alloys of zirconium and thorium, was generated as part of a

former U.S. Navy program., The material has been present in place

for at least 20 years.

There are approximately 167 55-gallon drums containing this material

and an additional estimated 1100 cubic feet of loose material, The
material is located within a clearing in a wooded area on the Company
property as shown in Attachments (B~l and B-2). A staging area shall be
established within the clearing for packaging and repackaging of the
material, soil, used waste drums, and other contaminated equipment to be
discarded, After packaging in new containers, the packages shall be
transferred to an outdoor storage area (see Attachment B-1) where it shall
remain until subsequently released to a Carrier for transport to a commercial
disposal facility. Both the area where the material is now located and the
latter storage area shall be established as restricted areas in accordance
with 10 CFR 20. Specific dimensions of the contaminated restricted area
and genera! arrangement of tools and equipnent to be used during
wepackaging of the materials is shown in A**achment (B=3). The

storage area shall be maintained as a cont: ation free area: less

than 100 dpm/100 en® alpha and less than 200 dpm/100 cm?

beta=-gamma
activity. To ensure compliance this area shall be surveyed weekly.
Additionally, both areas shall be maintained as restricted areas until

acceptance criteria for unconditional release of the arcas has been

met and conf{irmed by the NRC.
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3, It has been determined (see Attachment B=4 thru B-10) that the material,
which is predominantly zirconium oxides, contains radioisotopes
of both uranium znd thorium. Based upon the sampling procedure
and analysis described in Attachment B-11 and B-12, this criteria
includes authorization to process 4kg of total uranium enriched
in the isotop U=235 to 93% and 10kg of thorium.,

4., Handling and packaging of the material shall be performed in
accordance with written procedures approved by C-E's Manager of
Health Physics. The procedures shall be implemented by a
Radiation Work Permit (RWP), see Attachment (B-13).

5. All personrel who physically handle the material in the course of
packaging shall wear protective clothing, shoe covers, gloves, and
other apparel as specified by the Msnager of Health Physics. All
personnel who enter the restricted areas as defined in Conditien
2, above, shall wear personnel dosimeters, A breathing zone lapel
air sampler shall be used 100% of the time by each individual handling
unpackaged material or material which is not contained. The B/Z lapel
samplers shall be counted and results reviewed on a daily basis, An action
limit of 50% of that allowed by 10 CFR 20.103 will be established.

Upon reaching the action limit all work shall be stopped until a

review of the packaging procedures can be made by the Manager of Health

Physics to determine that 10 CFR 20 limits shall not be exceeded. All
s personnel, material, and equipment shall be surveyed prior to leaving

2 alpha and

the restricted arsa. A release limit of 100 dpm/100 cm
200 dpm/100 cm? beta/ganma activity shall be cbserved for materials

and equipment. Personnel shall be surveyed for alpha and beta/ganma activity.
Release limit for personnel shall not exceed buckground. Background accur-

racy shall | » acceptable if within two standard deviations of the established

backgrouﬁdllcvcl.
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6. It has been determined (see Attachment B-15 and B-16) that the fissile content
of the niaterial is well below the eriticality limit., Therefore
criticality controls are not needed during packaging of the material,
Based upon the same determination, material packaged ih 55-gallon
drums (Specification 17 Il drums) can be stored in any array and
maintained at a high degree of subcriticality. Drums shall not be
stacked greater than fwo high. It is planned that small samples
of material will be transferred to the Development Laboratory,
Building #5, for analysis. This building is presently licensed
for mass limit controls under license SN¥-1067. For the purpose
of mass limit control, each sample taken to the laboratery shall be
assumed to have the highest concentration of U-235 based upon previous
analysis until it has been determined by gamma spectroscopy that no
uranium is present or until it has been determined by chemical assay or
mass spectroscopy that the U-235 content is less than that originally
assumed, None of the material shall be transferred to Buildings
#17 or #21 at any time.

7. The sampling plan presented in Attachment (B-17) shall be used for
determining the quantity and enrichment of uranium to be transferred
to the disposal facility.

8. The material shall be packaged and released to a carrier for transport

to a disposal facility in accordance with applicable provisions of

10 CFR 71 and 49 CFR Parts 100 through 199. Any package determined to

have a quantity and/or enrichment of uranium exceeding the limits of

10 CFR 71, 49 CIR Parts 100 through 199, or the disposal site criteria

shall be repackaged so as to comply with the applicable requirements.

"
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9, It has been detennined by laboratory tests that the radicactive mater=
ials are in the insoluble form (see Attachment B-18) therefore migration
from scopage or surface water runof f is insignificant. To ensure that
resuspension of the material does not occur during packaging, continuous
air monitoring shall be performed in close proximity (within six (6) fect)
to the loading hopper (see Attachment B-3). In addition, air sampling
shall be performed at the perimeter of the restricted area both up wind
and down wind. An action limit of 25% MPCa in accordance with
10 CFR 20 will be established. Upon reaching the action limit, all work
shall be stopped until a review of packaging procedures and activities
is made by the Manager of Health Physics to determine that 10 CFR 20
limits shall not be exceeded. Based upon results of radicactivity
measured in stratification soil samples (see Attachment B-19) it is
estimated that & to 6 inches of loose waste material will have to
be removed., Most of this material is in the form of resolidified
scrap metal oxides which have “capped" the surface of the soil.
10. The following target criteria will be used for the release of the
land comprising the restricted areas for unrestricted use:
a. A square grid system meaéuring 25" x 25' will be established
over the restricted area after clean-up operations., The
direct radiation dose rate will be measured at each grid
‘ area, For a diffuse source area (an area greater than 25' X
25') the gmma dose rate in air one meter above the ground
should not exceed 10 ur/hr. above background., For a dis~
crete area (an area smaller than 25' x 25') the gamma dose

rate in air one meter above the ground should not excecd

18 ur/hr. above background.
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b. Representative soil samples shall be taken from each grid
area and analyzed for the concentration of nuclides in dry
soil. The soil shall be acceptable for unrestricted use if
the dose from the sum of the major radionuclides does not
contribute to a total lung dose greater than 10 mrem/year,
based on calculations using the conversion factors presented

in Attachment B=21 and B=22.
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ATTACIMENT B
List of Contents

Windsor Site Building Location Plan

Detail Map of Material Location

Waste Material Staging Area

Drum Identificz’ ‘on Plan = Ground Level Drums

Drum Identific \ Plan - Upper Level Drums

Camma Spectrun am 1=2 Sample
Camma Spectru. i 1-27 Sample
Camma Spectr 1 2=10 Sample
Gamma Spectr an 2=20 Sample
Camma Specty 111 Sample 3-1
Determinatio: aterial Quantity

Isotopic Anal: .is of Material Samples

Packaging Procedure and Sample RWP

Criticality Evaluation

Criticality Evaluation = Density Method

Sanipling Plan

Waste Oxide Leach Test

Stratification Soil Sampling

Stratification Soil Sampling - Activity vs. Depth

Release of the Land for Unrestricted Use

Dose Conversion Factors to be Used for Determining Lung Burden
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Attachment B-11

ihcre exists 167 55 gallon drums of waste mtcricll. Of this total 96 drums

have been surveyed using a milt=-channel analyzer with the following results:

Numbor of Drnums Radioactive Conteonts
25 Uranium only
35 Thorium only
23 Uranium and Thorium
13 No detcectable activity
tal 96

Seventy one of t;he drums have not been surveyed at the present time because
they are in the inner rows of drums and are inaccessible until the outer drums
have been removed. Assuming that the material in the unsurveyed drums is of
the same nature and type as the surveyed drums, it is estimated that for the

total of 167 drums +he folluwing would result:

Number of Drums Radiocactive Contents
43 Uranium only
el Thorium only
40 Uranium and Thorium
23 No detectable radicactivity
Total 167

4
‘.
All of the MCA scans which indicated the presence of uranium were reviewed

to determine which samples exhibited the highest activity per unit weight of
material. Seven samples were conservatively selocted and sent to a subcontractor
for mass spectroscope analysis. The results are shown in attachment B=12,

Using the results from attachment B-12 and an average measured material density,

the total quantityof uraniwm and U-235 was determine:
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Attachnent B=]] (con't.)
Sample PPM CC./Drum Total Density 3 Total U U-235
Nurber u Y] C.C. U grams/c.c. U=235 Ky, Grans
1=11 285,00 60,527 717.25 3.9 75.41 1.076 Gil.41l
12252 8.20 1.741 20.64 1.8 82.73 0,031 25.65
1~27 1,98 0.421 4,98 3:5 64.47 0.007 4.51
1-28-2 4,50 0.956 11.33 1.5 26,06 0.017 4.43
1-45-2 146.00 31.007 366.81 1.% 1.02 0.550 5.61
2-15-2 105.00 22.299 253.76 1.5 1.45 0.381 5.52
2=17-2 1.16 0.246 2.92 1.8 64.00 0.004 2.80

Total===== 2,066 859,93

The quantity of thorium was estimated by using a measured density for thorium
of 0.986 grams/c.c. and assuming that the material was homogeneous in the 61
drums projected to contain only thorium. One half this value was used tO
estimate the thoi-ium content of the drums which indicate presence of both
thoriumand uranium. All MCA gamma spectrum results of loose material indicate

3 of loose material is

the presence of only thorium and therefore all 1100ft.
assumed to be thorium. The following is a summary of the total quantity of

thorium present:

61 drums thorium only 1.916 Kg.
4

40 drums thorium and uranium 0.628 Kg.

1100 £t.3  thorium only 4,756 Kg.

loose material

7.300 Kg.
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ATTACIRIENT B~17

This procedure, and associated Radiation Worlk Permit, are submitted as a demon=
stration of the merhod to be used Lo ensure that the necessary radivlogical
controls are being implemented. Lt should be recognized that. due Lo Lthe nature
of the task, changes to the procedurc way be roquired and that charpes nay be
made without prior notificativn of the NRC stalf., These changes, however, witl
not violate the conditions of Attactment &, nor reduce the cffectivencss of the

procedure,

DEVELOFHENT DEPARTMINT
URANIUM AD THORIWLM BEARING WASTE
PACRAGING PROCLEDURE

PROCEDURE NUMBER: DDH-81~-142

Prepared by:

&/wj‘/ /4’—1.\ Date: 4"?"°O7

s /A
Approved by: ///? /(//bf/bﬂtk_g : Date: ¢/_¢f/?/

—

Original Issue: 4/8/81 - Revision:
o y Date:
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1.0 SCOPE

1.1

This procedure COVETS tte work required to package uranium and thorium
bearing wastes for disposal.

2.0 PRERENUISTTES

2.1

2.2

2.3

2.4

2.5

2.6

An amendiment to License SHM=1067 has beon approved to authorize
possCss1on of the low level waste material.

All personnel working in accordance with this procedure are trained
as radiation workers.

The arca to be worked in is posted and maintained as a restricted
area.

A Radiation Work Permit is issued to cover the work performed under
this procedure,

Prior to loading, new and old drums have been marked with an indentifying
lable.

The area surrounding the loading station has been covered to collect
any spillage.

3.0 EQUIYTENT

3.1
3.2
3.3
3.4
3.5
3.6

3.7

Alpha friskers

Beta friskers

Alpha/Beta smear counting equipment
Continuous air monitor

Breathing zone air samplers

Survey instruments capable of monitoring areas and equipment at
existing radiation levels.

Special loading hopper

4.0 SPECTAL PRECAUTTONS

4.1

4.2

Work will not be performed, if it is raining or if there is a threat

of precipitation, {f the wind velocity as weasured at Bradley Airport

exceeds 30 mph or if the Manager = Health Physics detenuines the
weather counditious €O be unfavorable.

Data Shect #1 must be completed, rovicwed and approved by Health
Physics personncl for cach repackaged dvum, prior to that drum
peing released for disposal.
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5.0 PROCEDURL

5,1 Drum Pepackaping

5.2

5,1.1 Place a ncw cmpty drum under the hopper

5.1.2 Transfer as many old drums to the hopper as may be
required to fill the new drum,

5.1.3 Carefully £ill the ncw drum from the hopper (sce step 9.1.4).

NOTE: TNSURE TUE DATA SHEET FOR TME NEW DRUM REFLECTS
THE 1.D. NUMBERS OF TIE OLD DRUMS ‘AT COMPRISE LT,

5,1.4 Obtain 3 samples, approximately 50cc each, when the ncw

d drum is approximately 1/3, 2/5 oad full, Identify sample
container with same 1.D. number as the new drum.

5.1.5 When the new drum is full, placc a lid on the drum.

5,1.6 Perform a smear survey of the new drum. Decontaminate the

drum as necessary for release to the storage area,

5.1,7 Weigh the new drum and record the weight on the data sheet,

5,1.8 Transfer the new drum from the loading area to the
storage area,

NOTE: PRIOR TO TRANSFERRING TIHE NEW DRUM TO THE STORAGE
ARCA ITES | THRU 6 OF THE DATA SHEET MUST BE COMPLLETED
AND SIGNED BY THE COCNIZANT IEALTI PHYSICS TECIHNICLAN

IN TUE SPACE AVAILABLE.

Loose Material Packazging

NOTE: DO NOT BECIN THIS SECTION OF THE PROCEDURE UNTIL
ALL WASTE DRWS HAVE BEEN SUCCESSFULLY REPACKAGED.

5.2.1 Place 2 or 3 new empty drums in a front lcader.

5,2,2 Carefully transfer the loose material from the area to
~ the drums.

5.2,3 Obtain 3 samples, approximately 50cc cach, when the new
drum is approximately /3, 2/3 and full, Identify sample
container with same I.D. aumber on the new drum.

§,2.4 When the new drum is full, place a lid on the drum.

5.2.5 Perform a smear survey on the new drum. Decontaminate the
drun as necessary for releasc to the storage arca.

§.2.6 Weigh the new drum and rocord the weight on the data sheet.

5.2.7 Transfor the new drum from the loadipg areca to the stovage arfd.

NOTI:: PRTOR 70 TRANSEFRRTNG THE NIW DRUM TO TUE STORACE ARFA,
NS 1 MU 6 OF TR DATA SHELT MUST BE COMPLETED At S1ERED

o USROS TECTECTAN TN THE SPACE AV R



10,
11,
12,

13.

URANTIRS & THORTIM BEARILG WASTI

PACKAGING DATA SHEIT

ate:
pow Drum I.D, Number:

From old drums: . . .

Page 3 of 3
DiI=-81=142

(step 5.1.3 only)

sample oblained and identified

Drum Smecar Survey

Alpha: DIM/100cm?

Beta/Camna ; DIPM/ 1Q0cin®
Weight of drum:

Cross Weight: lbs.

Net Weight: lbs,

Items 1 through 6 above have becn completed

(.P, initial)

Signature Date

Weight of sample: grams
Analysis results:

Enrichment % U235

Total U grams

Total U235 grams

Specific Activity ci/gram

Isotopes " )

Weight of material 1bs.
Total Activity: curies

Items 7 through 9 have been ccmpleted

Signature Date
Chemical Form:

&
Physical Form:

Radiation Survey:
Contact: mr/hr
3 feet: mr/hr
Drum Scal Nunber:
Items 10 through 13 have been completed

Signature Date
Date sheet reviewed and drum released for disposal
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SAMI'LE
RADIATION WORK PERMIT

z/a/@’/

 Requestor Date Start Date Expire
: 6/1/31 6/7/81 111
Wark Areg : If R'WP 15 for more than one day. RWP must
kaste Material be initialed and dated by HP Letore work Date
Staginz Arca e
Initial
Job Descrintion ¥ g
Packaging of Uranium and Thoriun waste
R.W.P. must b2 initialed by all authorized personnel prior to starting work
Allowable Daily Allowable Ex~osure
orized P | itial W 3
Authgrized Personne Initia cekly (// _//A
Exposure Oatd Dasie Date Date Date Date Date
John Doe Qﬂ /00 /00 95
-
; ) )
Jack Jones QL¢ o Iy (/j
/ A
v
v ” ;
Joe Blew Q.//7 ) /¢y e
/
Radistion Lavels Mrem/Hr | Contamination Lavels ’%@2
1-3 mrem/hr at contact 500-2000 etyMlpha
Requiremeants
X TLo K Full PC's O Rubber Gloves
Dosimeter & Cloth/Plastic Booties O Cotton Gloves
K] 82 Air Sampler 0 Cloth Hood O Plastic Suit
O Lab Coat O Rubbers & Approved Procedure
O Piastic Gloves & Other (Sgecify Below)
ecial In¢trtictions
1. Procedure DDI=81=142 must be posted and tollowed
2., CAM must be tn eperation whenever work 1s perionicd
3. H.P, coverage required at all times
Date | Terminated By Date

C £ 009020 ',r/l??l

Approved By
s ‘ 4
/ 5 B
\7/.(“ K/ (~ =
o 7

SAMPLE
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! Interolfice Correspondence
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POVIER
SYSTENMS

p. R. Rosenthal (/\)/

R. S. Harding (C) ;d&J'
W. A. Coudwin (C)

RO Xl

R.MJ. KloLz
PHD- 0N-132

October 30, 1930

Criticality Evaluation

of

The fissile contents of the samp

Waste ODrums

es analyzed by teledyne have berrn

compared to the limits in AIS M16.1 and all samples, includineg F3542
which has the highest concentration of U-235, are well below the
criticality limit. The degree of subcriticality can best “e shown

by taking the U-235 concentration in the above sample and assuming it

is mixed with water in this same

concentration, The resulting'concen-

tration is still a factor of 37 below the uniform Aquecus Selution

Yimits in ANS H16.1. Of course,
will act as a poison and further
. Again we are making the above col

the other materials in the sampies
reduce the criticality safely factor.
wclusions on the highest measured con-

centration which is over a factor of 30 higher than the next highest

measured coqcentration.

-

RJK:njm
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ATTACIMENT B-15

CRITICALITY EVALUATION OF WASTE DRUMS
USING TIE SURFACE DENSITY METIIOD

Reference I = R.L. Stevenson and R.Il. Odegaarden "Studies of Surface
Density Spacing Criteria Using KEND Calculatious".
Trans, Amr. Nucl, Soc. 12,890 (1969).

In addition to the criticality evaluation of Attachment B=15,
an evaluation was performed by the surface density method described 1n
Reference I above.

“Results of a mass spectrum analysis performed on a representative
sample of the waste drums, see Attachment B-12, indicates the drup with
the highest concentration of U-235 would contain 152.16 x 107

rams U~235 per c.c. One square foot of surface area in a single drum
6.4 cm. high would contain:

86.4 cm x 929.03 cn® = 80265 c.c.
80265 c.c. X 152.16 x 1076 grams/c.c. = 12.2 grams/ft.2

Since attachment A requests authorization to stock drums two high,
the surface density for this drum with the highest concentration of U-235
would be 24.4 grams/fté. This value is over seven times below the surface
density limit of 175 grams U-235 per fte specified by reference i. This 1is
considered to be very conservative since the calculations are based upon
a mass spectrum analysis for a drum containing 30 times more uranium than
the other drums sampled.
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Attachment B= 106

Sampling Plan

A 150 C.C. sample will be obtained from cach new 55 gallon drum as it is
packaged. An attempl will be made Lo obtain a representative sample by
taking 50 C.C. of material when the drum is 1/3 full, 50 C.C. of material
when the drum is 2/3 full and 50 C.C. when the drum is full. ECach 150 C.C.
sample will be transfcrred to the Development Department Laboratory for
gamma spectroscopy.

1f results of the gamma spectrum scan indicates the presecnce of thorium
only, the drum will be cousidered to be homogeneous containing thorium at
a measured deasity.

1f results of the gamma spectrum indicate the presence of uranium or uranium
mixed with thorium, a portion of the 150 C.C. sample will be sent to an 1n~
dependent laboratory for assay to determine radioistope concentratior. and

U-235 enrichment. The quantity of the radicactive material and the enrich-

3

ment in the drum will be calculeted using the method outlined in Attadhment
p-11.
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515 SYSTEMS
To: P. P. Rosenthal Waste Oxide Lcach Test €. A. Nagelstein
el ; (791201)
cc {f, ¥. Graves FM[)C_80_060

J. K. Linbert
November G, 1920

A water 1cach test has been conducted on six (8) waste oxide samples
collected from storacc drums by Health Physics sarsonncl, The purpose

of the test was 1o determine the leachability of radioactive constituents
by rainsater from the oxide material.

The test vas performed by placing the sample materials in contact with
sinulated rainwater for a period of fifteen (15) days. At the end of
the leach pericd, 2 portion of the liquid was removed, filtered and
analyzed for 2lpha and beta radioactivity and chemical uranium. Pesults
of these anclyses are 1isted in Table 1 as Samples 1-6 and are reported
per milliliter of leach solution.

A

A 1iquid presumed to be rainwater was found in the bottom of drum 2
activity

This water was extracted from the drum and also analyzed for radiv
and uranium content. These results are listed in Table 1 as Sample
No. 7 and are reported per milliliter of liquid extract.

2
t

-
~
-

The test results show that no significant radioactive material was 1eached
¢rom samples 1, 2, 4, 5 and 6. However, Sarple Mo, 3 from drum 1-35

_4ndicates leaching of scme alpha and beta radipactivity. Mo detectable

yranium was leached from any sample. The 1iquid extracted from drum 2-24,
sample No. 7, contained no measurable radicactivity or uranium.

The test procedure in dotail is as follows. simulated rainwater was
preparcd. by saturating comineralized water with carbon dioxide and
atmospheric gases. The resultant pH of this solution was 4.3. A 50~-gm
portion of cach waste oxide sample was placed in a 3.25 1in. diameter
plastic container. Simulated rainwater (100 m1) was added, and the
container was capped and left undisturbed for 15 days. At the cnd of that

riod, a liquid sanple was collected from the supernate of cach container
‘and filtered ghrough 0.2 micron filter paper. The liquid extracted from
drum 2-24 was also fillered in the same manner. Alpha and beta radioactivity
of the filtercd 1iquids was detormined by counting 10 m1., of evaporated
liquid for 1 hr. in a low background proportional counter. Measurements
for uranium content were performed with a uranium fluorimeter.

. . e ——y



e Novcuber 6, 1980

The mininum detectable activities listed in Table 1 are equal to
the two standard devintions count. ing uncertainty or error and are
reported a4 Lhe resu 1t when they are equal to or areater than the
r?uﬂxuy!rnduqun1v*l/r'nr~nlu‘thu Fhee  soven aptam Jwr"f:‘inius
Yisded for uraniuw conemileations are basced unon piiimam dotectable
woter defleclion and inttrument recponse to uraniug o tandards.,

//ﬂf/////Y// / é%jj:flx
/r"( i

. A, Hagelstein

grki/beo
Attachiment




Table 1

Leach Test Results

Sarple Sample Alpha Alpha Beta Bota Uranium
Nu=ber Identification D/#/ml .vCi/ml D/M/ml pCi/ml Micrograms/ml

1 1-8 <0.07 <32x108 00 63x0° <
L 3 1-24 0.13+0.08 5.9 x 1078 <0.14 <6.3 x 1073 <1

3 1-35 0.2840.09 1.3 x 1077  1.03+0.09 4.6 x 1077 <1

4 2-1 <0.07 3.2 x 1078 <0.14 6.3 x 1078 <1

5 2-19 <0.07 3.2x108 w018 w3x10% <«

6 2-24 <0.07 3.2x108 014 w3x10% a

7 Extract -8 -8

2-24 <0.07 <3.2x10°% <0.14 <6.3 x 10 <1
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Attachment B=18

Throe stratificalion seil somples were cbtained in the approximate
localion indicated in Attachment B=2, Ridicactivity variation with
depth for cach of the three samples is shown in Attaclment B-20,
The only radioisotope identilied was chorium or its daughters. All
three stratification samples were in tiw {vrm of resolidified scrap
melal oxides which have “capped” the surface of the soil. Based
upon results of these samples 1t is estimated that the ''cap" will
have to be removed to a depth of approximately six inches.
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Attachmont B- 20

Pelcase of the land for unrestricted use

Since it has ween detormined that the materials are in the insoluble

form, radiation Ose to man through the food ingcstion pathways is
considered to be insignificant, The significant pathways of dose to

be considered for unrestricted relcase of the land are from external

direct radiation (whole = bexly) and from ishalation of particulates

(lung burden) due to long term resuspension of radionuclides from the soil.
The target criteria to be used for release of the land for unrestricted use
is presented in Attachment A, The dose conversion factors to be used

to determine lung burden are shown in Attachment B<22,
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Dose Conversion Factors for Lung

Padionuel icdo Dose Conversion Factor

(Rem/u Ci inhaled)

U=-238 390
U-235 420
U=234 450
Th=232 590
Th-230 440
Th-228 1310
Ra-228 1100
Pu=239 480
Pu=-238 510
Pb~210 370
These dose conversion factors are based a

"Y' compound with an AMAD of 1.0 um.

12083 ‘




