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1 M NLICLEAR ENERGY SERVICES

SHELTER ROCK ROAD
DANBURY, CT 06810.7095

(20h 196 3200

I -
.

September 20,1990
Refer to: ES-2713

~

Mr. Richard King
, Aluminum Company of America

1600 Harvard Avenue
Cleveland, OH 44105

i Subject: Cost Proposal for a Walkthrough Survey of Buildings 51 and 60

1
Personal Correspondence between R. King and M.Callahan onReference:
9/20SO

,

| Dear Mr. King:

Pursuant to our telephone conversation on 9/20/90, I am providing you with a cost
proposal for a walkthrough survey of ALCOA's buildings 51 and 60.

NES will provide ALCOA with one survey technician (Mr. Paul Terp) outfitted wkh 3
survey instruments (Ludlum Model 19 micro-R meter, Ludlum Model 2220 equippedI with a " pancake" GM probe, and a Eberline PRS survey instrument equipped with an
alpha scintillation probe) to accompany Mr. Todd Brady (Cuyahoga County Board of
Health) and Mr. Mark Gradert (ALCOA) on a walkthrough survey of buildings 51 and 60

I on 9/21/90. Mr. Terp will monitor all survey locations identified by either Mr. Brady or
Mr. Gradert with his own instrumentation and record the results. Mr. Terp will acquire
samples for further analysis from those locations that have survey readings greater than
or equal to background radiation levels. -

The samples will be analyzed for gross alpha using an Eberline SAC-4 scaler at the NES
- mobile laboratory by Mr. Terp (NES). No more than six of the samples that contain

I readings greater than or equal to background radiation levels will be sent to
SCIENTECH, INC. for isotopic analysis and determination of the Thorium content.

3

Mr. Terp will provide ALCOA with a survey map (s) indicating the walkthrough survey
results and sample locations by or on 9/24/90. Additionally, ALCOA will be provided
with copies of the survey instrument calibrations, the gross alpha (SAC-4) counting data,
and SCIENTECH, INC. results (if available from SCIENTECH) by or on 9/24SO.

{
.

.

-

*
e

.
,

_ _ _ _ _ _ _ - _ _ _
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Refer to: ES-2713
Page 2

(

The cost for the above-mentioned services is as follows:
[

ITEM CQ_SI

Survey Technician $ 55.00 per hour
Survey and I2boratory Instrument Rental. (4) $200.00
Isotopic Analysis Cost Plus 20%( (SCIENTECH,INC.) (approximately $150.00

~

per sample)

[
If you agree with these terms and conditions, please provide acknowledgement by signing
in the space provided and by returning a copy by fax (203-792-3168) today. The original

{ copy of this letter will be sent to you for your signature and subsequent return by mail.

Sincerely,

71 -

Mitchell A. Callahan
Project Manager

[. NUCLEAR ErfERGYSERVICES,INC.
44 Shelter Rock Road
Danbury,CT 06810

[

[ -

.

[
I accept the terms and conditio$ stated herein.

[

[ *
Mr. aicsard xang

,

[

[ .

--

%

*

e
.b;
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ALUMINUM COMPANY OF AMERICA I.g
1600 HARVARD AVENUE

CLEVELAND, OHIO 44105 ALCOA
September 21, 1990

*
1

Nuclear Energy Services, Inc.
44 Shelter Rock Road,

Danbury, Ct. 06810-7096

u Attn: Mr. Mitchell A. Callahan
Project Manager

Gentlemen:
,

Per our phone conversation, Alcoa Purchase order No.
I CV335586CV will be forwarded to you authorizing a walk-through

survey of Alcoa's Buildings 51 and 60, per your letter dated
Sept 4mber 20, 1990. Work to be started on September 21, 1990.

Very tr y yours,
t

I O -

J. R, Rett ger,
Procurement Manager

JRR/gv

I

I
.

O

i
.,

I

I
.

l
.

I

9

F
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11 RW NUCLEAR ENERGY SERVICES

SHELTER ROCK ROAD
iDANBURY, CT 06810 7095

0 03) 796 3200

September 25,1990
Refer to: ES-2724

Mr. Richard King-

Aluminum Companyof America
1600 Harvard Avenue
Cleveland,OH 44105

.

Subject:
Scope of Work Regarding the Walkthrough Survey of Buildings 51 and 60

Reference: NES Letter ES-2713

Dear Mr. King:

"Ihe scope of work performed by NES regarding the walkthrough survey of ALCOA's
buildings 51 and 60 is described below.

NES provided ALCOA with one survey technician (Mr. Paul Terp) outfitted with 3 survey[
I

instruments (Ludlum Model 19 micro-R meter, Ludlum Model 2220 equipped with a
" pancake" GM probe, and a Eberline PRS survey instrument equipped with an alpha
scintillation probe) to accompany Mr. Todd Brady (Cuyahoga County Board of Health) and{ Mr. Mark Gradert (ALCOA) on a walkthrough survey of buildings 51 and 60 on 9/21/90.
Mr. Terp monitored the survey locations identified by either Mr. Brady or Mr. Gradert with
his own instrumentation and recorded the results.

(
Ten (10) smears were analyzed for gross alpha using an Eberline SAC-4 scaler at the NES
mobile laboratory. One (1) tile chip and one (1) concrete chip were sent to SCIENTECH,
INC. for isotopic analysis and determination of the Thorium content at the direction of Mr.[

t Gradert and Mr. Brady.

NES provided ALCOA with the original copies of the survey maps indicating thef walkthrough survey results and smear / chip sample locations. ALCOA was also provided with
copies of the survey instrument calibrations, the gross alpha (SAC-4) counting data, and theSCIENTECH,INC. results.

f
If you have any questions regarding the scope of work, please do not hesitate to contact me.

j Sincerely,

WW '

Mitchell A.Callahan
Project Manager

. EnvironmentalServices

'

f
L

0

, e
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NUCLEAR ENERGY SERVICES

SHEL1ER ROCK ROAD
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(%3)1N 4200

.
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NUCLEAR ENERGY SERVICES

EE msusanoctsaa
Awsuar, eramo.7m
(3at)1N4100

. -

'

_

September 25,1990
Refer to: ES.2724

Mr. Richard King
'

Aluminum Company of America

I - 1600 Harvard Avenue
Cleveland,OH 44105

Subject:
Scope of Work Regarding the Walkthrough Survey of Buildings 51 and 60

Reference: NES LetterES 2713

| Dear Mr. King:

The scope of work performed by NES regarding the walkthrough survey of ALCOA's'

buildings 51 and 60 is described below.

NES provided ALCOA wuh one :
tach *f=_a (Mr. Paul ) outStted with 3 survey-

instrumcats (Ludlum Model 19 R meter, Ludlum M 2220 equi with a" pancake' OM probe, and a Eberline PRS : instrument eq an alpha
scintillation probe) to accompany Mr. Todd Brady ( hoga County ard of Health) and
Mr. Mark Gradert ALCOA) on a walkthrough survey of buildings 51 and~60 on 9/2130.Mr.Terp monito

.I the survey locations identified by either Mr. Brady or Mr. Gradert with
his ownInstrumentation and recorded the results.

Ten (10) smears were for gross alpha using an Eberline SAC.4 scaler at the NESI INC. for Isoto?ic analysis and determination o(f the horium content at the direction of Mr. mobile laboratory. One (1 tile chip and one 1) concrete chip were sent to SCIENTECH,
Gradert and Mr.Brady.

NES provided ALCOA with the original co les of the survey maps indicating the ~

walkthroup) survey results and smear / chip sam le locationL ALCOAwas also provided withcopies of tie s

| SCIENTECH,Nresults. instrument calibrations, e gross alpha (SAC-4) counting data, and the

Ifyou ham any questions regarding the seope of work, please do not hesitate to contact me.

Sincerely,

_ . , , . . .
Project Manager
EnvironmentalScrvices

,

4

|

.
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NUCLEAR ENERGY SERVICES See & cg' QQ
40 m a.:rs

D

kl$0A bunbiU6 S|Looations-

Reason For survey .Z~V/~dbr14T/guet Surveyed By: 8// f
Data counted: 9-M-90 Time counted /630 counted By: [ fugo

SMEAR RESULTS

.

SMEAR # BETA / GAMMA ALPHA dpa/100 cm2 LOCATION

| 4 MDA }.3 c| pen f100 cm* bASEMGN7
A emM 4Mbe hoo A AAstusa r
3 # xmg n I,co w assureur
h 4mM UJbA ||% * /sr St. bhagua, fYd.c om

f <m M 4MM |/06:2 /sr. Roer - Siux.
4 4mA4 4A?AQ. m |/ obc? fra. fkt bm |ma
1 /$ 4MM elom /0& cn3fru.Dur &M|&t $dhan
8 3o <p)D4 S|noeJ6flut S.uba bussa
9 4mb4 <'mD4 chvn //opedAL S.Eus edRw
/0 <p;M 4nb4 cbm |100 em* Su b-s.noaSan

Beta / Gamma
In.ernment: Iocl/om loco S/N 39495 cal. oue: F-#9-9/

BEG: /3 3 com zFF: .09 MDA: /J,4 m
Source Used: 99 S/N /094 7

| '

I
rument: Ad' S/N f cal. Due: 3'N'/

BEG . OIre EFF: ,f3 MDA: ,66 con >,

i , ,

source Used ku.d3i 8/N DN

,

*
.

_ _ . - _ . _ _ _ - - - -
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LUDLUM MEASUREMENTS, INC.
CERTIFICATE OF CAUBRATION POST OFFICE BOX 810 PH. 91$.235 5494

Sol OAK STREET FAX NO. (915) 235-4672
SWEETWATER. TEXA3 79556. U. S. A.

CUSTOWEP

ut. A t/d///sW ORDER NO I2'2 Z A
( utg' A.dd//1nt sortel No- SID Iuu..

4 V- 9/
settes un M A fo & 7 0Det u~. ,

ca n .. f-/ e 96 , , oe. #E4 -9/_

/ eg inier,,, //// uETERrAcrfd2r/f9

f.
check mark ( dappues to appucable iner and/or detector LAW mig. !

Q New lastrumentO Det. O~' VDet. Oper. V V a'T- K (Alphe) BkIS I kk
f

MV*F RF % Al' H0 [F/S Reep. sk /Zere Reset sk.
[ Audio sk. [66(aet. ok. (win. vele # 18 voc Q s.t.va. voc inevument von se'

Meter Zerood,

[ Threshold Di,3 /AM a 'f
loput " -- /d v

mV. O loput Sene unearity[HV Readout (2 pointe) Ref./8a=* MO / I// V Ref./ine' IOOO IMI- VO Alarm Settine sk. [ Window Operation O Back0round subtract Gr"Wecnanical ck.
Repelt ins 5rument Received: O Within Toser. + -10% o 10 20% Q Out Toler. [ Requiring

n.n,r00 # j)))& fg., [y .'yf & .l
--

_ _ _ _ . . _ _ . . . _ . . , - .
RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT REC'O( CAL PCINT METER READING "AS FOUN READING"v /X Ab0Y C AN //A0 ANA/AAX'v " '* /d0 'tv JAM 4'of

__ /A X'
_ W&2 1

=

[v ,i
//9')*

.,,_y /0 __ 4X YQ*)~

( _v _/K**
= 180

[ y J Abd AffX)~

y n _ /DB n /8/9 ifv

v

#14 Range (s) Calibrated Electronicallya.s cas. runs assear a.w= a. r 4 ii n-

a out /a\ / Y / / bl *\o / e|0$ / / / / /

, Sc le /[0 / [ 0 /N f / (b/ dh/ / / / /*

{
.u e m Wu. ., d1 T a .2" I* e',*."* *.'.".""' *" .*,"*m..T._..7 M s ~,i . w -

- n. _- , 6. n.=___ . . ..
E'ts137 Gamma s/ng O Neutron Am-241Se s/n T-304 8"" d T** cda, u._ n mus
O Alpha s/n O Bets s/c O other
IM-500 s/n NA# 0 oscil10 scope s/n (Multimeter s/fMd/W
Calibrated By* MC I~ 'bData

~

Reviewed By- S- [/M Data U 94
c -c-1u G
.

.

e 4

.

____m_.__ _ - - - - - - - - -
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y . . .....;a"re;a;'a's . .. .;d'syd'g.qQWgg,;1c .a.y"p-a

w a,

ta.w u.w -. .. .w .a u#
{ f.f .A OlVISION OFM Thermo .Q.}.

!E2 Eberline 12 Electron $1
o:i-

.iN@
}

CORPORATION
NN'hiM P2:

I% CERTIFICATION OF CALIBRATION W:
h.g

L;e :High Voltage _ 97fa 62leuuument M - ,4c-3-% heeshold e, v :gg,j

1
j.N<*j>

I 8 Windoiv
Serial No. 8Y9 g/A rp;

,3 MJltiplier y0 N::[,'f6 943, 7/Mr
Decimal Place uoat ./'.22is.4(. Type of Source /u-339 9 /J os s 9_ 7, M

, Legend' opm
s:::Cf74),

Ti3 *t. ?t a s~

I hh'i 'N b2f)% E>2t>W
'

Ranes E>Ci
| f}M

Calitwasion Point w. 24
R , ding @ 25A

I BSD 09m (99) ta90 epm &
I p}%.k%,

A
: _ as y opa re- a , e op, Mi--

|f<:n
b l& y60 Cant 97F 19 .cn') { pin

v_:
Yk9i__

0
*

fM _ S 490 G)/n 8
ff C g -3VS~t/ (s/M Okk'

s ^ :.t* <

tw _ JSD 600 69m 9T7) j'/569 / Ch61 '

,IN. O x_ pct% W 5oo t'Aa? [a yt ) ___ 6'3 3a 3 epm WiI
.

?% D aggoce nym (3 h- --
, -

gli
!*!Cl '

p g 9 0 go y o e p g y>:{1;fI
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.

9- #Ei
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Calibration sources used have salkation traceshes to me National Swisew of Standards.in,

%| . ?'EGI Desa JUN 1 4 1990
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CERTlflCATE OF CAllBRAT/ON
LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810 FAX NO. (015) 215-4672
501 OAK STREET TELEX No. 466432 0 0

_

SWEETWATER. TEXAS U.S. A. PH. 915-215 2m
- CUSTOMEP ~

Mfg- % ^ # ORDER

I Mfg
--

Model /9 Serial No- 0N '

|

_ Det. Model Serial NoCal. Data """ 2*" Cal. Due Data # -~ 2 '"~ Cat. Intervat b'~~ METERFAC8"J M~ //2
Check mark ( dplies to appucable instr. and/or detector IAW mfg. spec, s.
O cet. (Alpha) skand C -f6w Instrument

com O D*L Oper. V V s'T 2N F RH E MV
960 T mm HG Resp. ck O. fero Reset ck. Ndlo ek. O T.leter Zarcea

% Alt

g h, , .i in 3.p. O mV. O Input s un a iO HV Aeadout (2 points) Ref/ine' #
V Refdins' >

O Alarm Setting cit. O Window Operauen Q Sackground subtract G.-1Aechanical ek.
.V

(I R: pair lastru:nent Received: ,Q Within Toler. + 10% 0 10-20%
O Out Toler. O Requiring

Repair |COMMENTS: gg, // 7/g), Ir g Q
Y k $y % ,4M

,

_.__.-..__..r_'

RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT REC'DCAL POINT METER READING "AS FOUND READING"_y .rboo s>NP-fff& 32To \
4

v ''

19M " 2 r9)O Il N OO
>

I v 500 M1 .i Un n
ij y >> at/ . o i, > D f")

. __y 2SD 42. O <t. pnn '

ig y on /D . Y n 60|E _.y DT) e- fr |VD**
. _x ,. 1 io ..ig y ~25 -r .n 5"

- n
o .a o*| J ** J. Of so d'

J
. _ ra 259 , n 2 4-

mw c.a. rum inand u s e4
Range (s) Calibrated Electronically |

a. r.=4 noe.e-Olgital
Rtadsut / / / / / / / / / / / / / / /

,

lE
E Log

Sctle / / / / / / / / / / / / / / /

I .=.=. " . ., .,f,a '""a".*ta,:n||' *,, '' 35=J==-- - - ,"":..=.i:::" ", i;; = ,M.P ".,t =. '5%' " "'yMJ.:a. =:ga;
" *.. i. . . - . ,e

G)-C1137 Gamma s/n 1162 O Neutron Am.241Be s/n T 304 'aaa d Taa' c' *. u- - a m ua j
O Alpha s/n O seta s/n O Other

00 s/n /MO Er6scilloscope s/n 9MAb'2#4 ditimeter s/n E f'N

Calibrated By* Data #M-8'' " ~

jr Reviewed By* Date- 7'N>>>>
o'

~ '
. o _ ,,

l

. .

*

' ~ .
,
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berkneinstrument Corpotation
.. ~.. u k t ~ ;;, .- ..

.

CERTIFICATION OF CAllBRATION

instrument NA e_- 4

Serial No. 9'41
.

Type of Source __f19- 2 f/v /2 t, ~

Pu-2 3 9 sea : Jai
1:I..Ws..r/w A 4J re Z 1- .

Time Callaration Point
Iin minwtes) Acasing*

.1
I s o m c. ori t o ts c. e u v e s

' 2- (Da n t 9rs _2 0 e e. s t_. ~ rs
*I lhe o 6 9h _f00 d. l o u rf,

__

_
1

l o c o c 9et _ f, o o o c o u arf
to Ican etre s e c ol e , w r.;

__

I
f19 t. n o e Pes I n M #1 I 3p anovrs*

e

._

--

-

,

_

.

.

Calibration sources used have calicration traceable to the N.I.5.T.

(Jete Signature Y.NM -__

a
i

.. p.t c

w/-

.

.

A subsadiary al
Thermo instrument

p Systems.Inc.
-

* .*

mu_-_-_ -
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LUDLUM MEASUREMENTS, INC.
CERTIFICATE OF CAUBRATION POST OFFICE BOX 810 PH.81s2355sg4

501 CAK STREET
FAX No. (915) 2354672

SWEETWATER. TEXAS 79554. U.S. A.
CUSTOWEJt

ugG b
-

ORDEA NO /f / M/e w /'00O
uea setlal Na- 7 4 Y 7In on,. u.e w- 7
Ca Da a If' 2 9 TO s,r,,, Nn ,w ~ . . . . . ~r.n

Due D^** 9/"2 9/*9"#
/ 041. Interval '

Check mark M appales to app 5 cable nnoir. and/or detector IAW mf6. spec a.-p^ WETEAFACF
_

O Det. (Alpha) 86
spo y Det. Oper. V YM O New inattument0"

T V *F RH T1 % Ap 7019 -- Hg
Q F/s Resp. ck A Zero Roset sk. O Audio ca. p W ter Zeroed

V si
-

M WV
Q sat sk.(Win,yopt

vtc Q set Van
Q Threenoid Dia' - voc tantrument voit sen 4oOInput 'n W v

g 'J5 HV neadout (2 painae) mV. O input sens uneartryAete #94 !-- 50O V Ret./ Las' NW 1- /Mnp O Alarm seanno sis... D-Wlasow opersson vQ sackground euniract .d Wechaolcal ek.
Repair Inserument seceived: O Wie. foier. + 10% Q 10 20%

I COMM.ENTS:
O out Tolet. p Requirino

a.oairef y ? sg 3g0//2,Oi
s*AO 'r 6 4 *2 Oso o-

/*A 0 G A I 2 5os et

1
-._._ .__.__e._...__ . .._ _.-RANGE Mul.TIPl.lER REFERENCE INSTRUMENT INSTRUMENT REC'OCAL. POINT

v m/A METER READING "AS FOUND READING"
, _

_

_v_

I * _: -._Yv

_v
v

I _Y
-

v
y -

__

Iy
__

Range (s) Caliorated ElectronicallyC am am. n.m g p a ames 1

4.e_an e
dout h# 0 A $hhh S/ /$/

/ / /

cale / / / / // / / / / / / /| .e.. _/=s._=.= e=.:m.__- ._.:: . _ ::r.a . .r_/
,

. a _-:,- = m esa.. -. - . - - - . . . -
. - - -

O ca137 Gamma s/n 1162 s/n G112 O Neutron An>2418e s/n T 304 *= d 2= c*a*- u_. au.
O Alphs s/n

_ O Beta s/n O Other
Ji5 M 600 g/n M/ O Cecilloscope e/o p Multimeter s/o A 34 MO

{ Calibrated By* # MI
Data M2 9 /% ~

Reviewed By - 'A b
Data ~ 90n m - .e. dr

-

W

.

..

- - - - - - -
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TMA
ThermoAndytkditw. .
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rots ru sa>wau nar. ne
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($ni)343 3461 e FAXl$o$)1615416
,

CERTIFICATE OF CAllBRATION

I . .

Electroplated Beta Standard
. S,o, , S-02018

p.C. s N15599
Description of Standard:

iI Model No. DNS-18sp Sarial No. 1095/87 Isot:pe . Technetium-99-
Eisctroplated on polished Ni disc. O.79

.-'I
mm thick.

~

3.18Total clameter of cm and an active ciameter of 2.54 cm.
~

Radioactive material permanently fixed to the disc by heat treatment without any covering over tne active surface.
t

*

Measurement Method: ;
.

I The 2 r beta e'miss:on raIe was tr.easuredusing an internal gs: flow prepdttio'nal chamber. Abso!Ete counting of
'

* beta particles ematted in the hemisphere above the active surface was venfied by co,unting abos e. pelow and at the *

cperating volta go.Tne calibration is traceable to NES by reforence to an NSS ct.Jibrated Dets source. intercompari.-

sens testing between EAC-NBS show an agreement within 0.3%. *

_

,, .. . . Measurement Result:

1 -
-

.
The total disintegration rate (dpm)

_

,

. -

2,060 206 0.000928
-

. . ,
g uC!j

The uncertainry of the measurementis ***1 % which is the sum of rancom counting error at :ne
99% confidence level and the estimated upper limit of systematic error in tnis measurement.

Calibrated by: Cloria Madrid -*

Reviewed by Archur Shankh
(print) (print)I

t- h LL N U uu la 0 C.
'

. signature)' (signature)(
'

Calibration Date: March 1, 1990 Date: itarch 1. 1990 )
,

- Nota: It is recommended that this source be recertified on an annual basis.
. .

LI -

.
. . . . . . . . . . . . - - - - - - - .

.

. ..

__
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TMA
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n,.,,,t. e .,c
.

TsdA/fbedene Aktesesseague Leberedery
| 1sti Pen Ametten Mey. NL
k Alboeuerque. NM 8?t0e

thes)3*S.344t
.

,

j CERTIFICATE OF CAllBRATION

| Electroplated Beta Standard'
*

5.Q. , S-02008
. Doestiption of Standard: P.O. 5 N-15599

-

Model No. DNS-18ep ,

Serial No. 1096/87 Isotope T*eh"*d"*-09,

|
Electroplated on pollahed Nt' '' **

disc. 0 19
mm snick.. . . . . . ,. .

Total diameter of 3 18
cm and an active diameter of 2.54 : n.

Radioactive material permanently Ased 's the disc by heat it stment without any covering over the active surface.

..a.u,em.nt .em

The 2 r beta emission rate was measured using an Internal gas flow proportional chamber. Absolute counting of
Deta particles emittedin the hemisphere above the active surface was verifiec by counting above below cod at the

I operahng voltage. The calibration ia traceania to NBS byreference to an NBS calibrateo beta source.latercompati.
sons teshng between EAC NSS show an agreement within 0.3%.

.

Measurement Result:
"

-

The total number of beta particles emitted from the surface of the disc per minute (cpm) on the calibration date was
'

, .

23.300 - + 699
-

The total disintegradon rate (dpm) assuming.211 backscattar of beta particles itom the surface of the disc was '

N' 1,120+
(-0.0168 uCI)

I
The uncertainty of the measurementle 3

.,

% which is the sum of random counung error at tne
99% confidence level and the estimated upperlimit of systematic errorin this measurement.

'

Calibtsted by: Cloria Madrid Reviewed by: Archur Shankd *

D % a(p qn ce2 wMac.
.

(print)

' g wgnatu,.3 -
won.ture>

[ m ,,4 ,,,, os,s. res .ar,21.1.,0
oatet 1.s.uar 21.1. 0

u.te:io. ,e..mmenos. .siihis sou,ce e ,e..,,n.3 on an annuo baus..

i,

.

i

on

g-
,_ _ _ _ _ _

. . . . . . .4.
.

_ _ _ _ - _ . _-
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TMA
ThermoArdytkaInc. '

.

ThtA/Eberiene Albueuerque Laboretery_

1028 9en Amerken Nwy. NE
_

_, , , , _ _

_. . Aloueuer.que. NM Sites
..,

ISos)MS. Met e FAR$$0s)1st.54t6

CERTIFICATE OF CAllBHATION

Electroplated Alpha Standard
s.o. e s-02008
P.O. e N15599

:scription of Standard:
!

Wodel No. S94-lop
Serial No. 9797 footope pt ur an f um-no

ectroplated on polished - Ni disc, 0.79 mm thick.
.

Tctal diameter of 3.18 cm and an active diameter of 9" em

di: active material permanently lzed io the disc by heat treatment. without any covering over the active surfa ce.

Measurement Method:

he 2 y alpha emisslon rate was measured using anInternal gas flow proportionalchamber. Abselute counting of
alpha particles emined in the hemisphere above the acuve surf ace was verified by counting above.below and at the

peraung voltage.The calibration is traceable to NBS by reference to an NBS calibrated alpha source.latercompar.
ons testings between EAC.NSS show an agreement within 0.2%.

.

ensurement Result:

The I:tal number of alpha particles emitted from the surface of the disc per minute (cpm) on the calibration date was

11.400 A56g
The t:tal disintegr'ation rate (dpm) * * * * *

'

22,800 g 912 g 0.0103 uCI)e Encertalnty of the measurement is ~'
% which is the sum of random counung error at the *

% confidence level and the asumated upper limit of systemade error in this measurement.

Yalibrat:d by: Cloria Madrid Reviewed by: Arthur Shanks
(crant) (print)

h il A 3 1 . M OS-t

Q (signature)" (signature)

alibration Date: - February 21.1990
Date: Feb ruary 21. 1990

,

to:lt is recommended Inal this source be recertified on an annual basis.
|

I
. -

=

.

.

.

p * ~ ~ ~ . = . . . . . ..
_ _ _

* * *
_ _ _ _ _ _ _ _ _ _ _ _ _
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T CIENTEIH INC.-
shoessame a uw.s=w m REPORT 0F ANALYSIS

{ se umA m suas ano
[ [ [ , N W 78808 ANL JOBS 90-0798
awso4aseFAX

{ 09/25/90.

{ NUCf. EAR ENERGY $EAVICES 10113
*

2 SOIL SAMPL88. Daft ASCSIVED 09/24/90

SAMPLE I. D.
ANALYSIS CONCENTRATION ERROR EST. UNITS LLD UNITS

ALC0A #1 78-224 6.70 2 - 1 3.95 E - 1 pC1/g 8E-7 uC1/g-A.N.L. 32607 TH-232 0.00 E + 0 4.34 E - 1 pC1/g 3E-6 uC1/g,

ALC0A #2 TM-224 2.97 R + 0 S.13 E - 1 pC1/g 2E-7 uCf/gA.N.T. 12608 TM-232 2.11 8 + 0 3.42 E - 1 pC1/g 2E-7 uCl/g

[
t

[

[
~

,.
,

(
, ,.

[
.

I ~

,

it. Buvinghay(en
-

THESE ANAT.YSES WERE PERFORMED USING
NBS TRACEARLE PROCEDURES AND STANDARDS.ManaQOr, Radiochemistry Laboratory

-

L

.

W

---__. -_.-e
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. , EVALUATION OF WAIKTHROUGH SURVEY RESULTS

FOR

ALCOA'S BUILDINGS 51 AND 60
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1 AI M NUCLEAR ENERGY SERVICES

SHELTER ROCK ROAD
DANBURY, CT 06810 7095

0 03) 796 5200

.

September 28,1990
Refer to: ES-2739

Mr. Richard King '

Aluminum Company of America
1600 Harvard Avenue
Cleveland,OH 44105

.

Subject: Evaluation of Walkthrough Survey Results for Buildings 51 and 60

Reference: 1) NES Letter ES-2713
2) NES Letter ES-2724

I 3) Regulatory Guide 1.86
4) 1981 NRC Branch Technical Position, " Disposal of Onsite Storage

of Thorium or Uranium Wastes from Past Operations",

| Dear Mr. King:

I have reviewed the results of the NES walkthrough survey of ALCOA's buildings 51 and 60.
'

I It is my dismay to inform you that page 9 of 18 is incorrect because of some mathematical
errors. Attached to this letter please find a corrected copy of page 9 for replacement of the
page submitted to you on 9/25/90.

'

I have also compared the NES survey results with the limits defined in References 3) and 4).
My interpretation of these results is that the areas surveyed by Mr. Terp are eligible for
unconditiend n.hase.

Please keep in mind that the results of this limited survey (the NES walkthrough survey)
cannot be used to describe buildings 51 and 60 as eligible for unconditional release since only

i a few areas within these buildings were surveyed by NES. -

Sincerely,

Mitchell A. Callahan
Project Manager
Environmental Services

MAC/im
Attachments

1
, 1

-

|
- .

,

AA_ _ _ _ _ _ _ _ _ _ _ _ . _ _ _

' " * *
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NUCLEAR ENERGYSERVICES

Leontloa, LDk SU/Lb/d6 $|
R.a.on For survey, 7Nh2|fMM44-/ __/_ [

~

surveyed sy: 4/>I /

Dat. Counted, f-)) fC Tim. Count.d /d~30 Count.4 By, e
Note:

Values listed were recalculated on 9-28-90 using the sample data fr[-22-90.

EMBER.1ESULTS

SMEAR # BET &/ GAMMA ALPEA dps/100 oma LocATIo,

/ O4 0# ehrhoce? 'fbwd
& O# o& Sm licoe > %k

| 3 Dt O% Eom |tooce %nk
'| D4 0# .Am||oocp /% WE=%,

| f D# O M- bN|hocs #/ R : ,4 S i e.
4 me o* Amks h=LL
~? O& O# ilm,lm>es fk &MGM?| O+ 0# L hn> YsGe S. Ala/l&
f a# o* Lhow s % & u f4r| /0 0& Q 5k clm hoo d S *f # S.ZJ h?//
f% & MbCA '

I *;L** ;*, ML /Dbo .i,.29< K a.1. ., ea9A/
|- - ana, 13 *3em avr, .O?

'

noen, N. 6 en
..... .. , 7: 99 >onby '.

| .i,,

<
-

#L. t, sseV M e.1. ., 3- x V[ .i-
or~ .+c .cr ... ,,,, c.,

..... a..a, R 339 '

si, nn
.

'

u

-

- - - - _ _ _ _ . _ _ _ - . .
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kiUUimIYbRY GUIDE- "

DIRECTORATE Off REGUt.ATORY STANDARDS

.

REGULATORY GUIDE 1.88

TERMINATION OF OPERATING LICENSES
FOR NUCLEAR REACTORS

.

A. INTRODUCTION
A licenses having a possession.only license must

, retain, with the Part 50 license, authorization for specialSection 50.51, " Duration of license, renewal," of 10
nuclear material (10 CFR Part 70, "Special NuclearCFR Part 50, " Licensing of Production and Utilization
Material"), byproduct material (10 CFR Part 30," Rules

Facilities," requires that each license to operate a
production and utilization facility be issued for a of General Applicability to Licenang of Byproduct

specified duration. Upon expiration of the specified Material"), and source material (10 CFR Part 40,
" Licensing of Source Material"), until the fuel, radio,period, the license may be either renewed or terminated
active components, and sources are removed from theby the Commission. Section 50.82, " Applications for
facility. Appropriate administrative controls and facility

I termination of licenses," specifies the requirements that
be satisfied to tenninate an operating license, requirements are imposed by the Part 50 license and themust

technical specifications to assure that proper surveillanceincluding the requirement that the dismantlement of the le
facility and disposal af the component parts not be 9erformed and that the reactor facility is maintained

I inimical to the common defense and security or to the i safe condition and not operated.

health and safety of tho public. This guide desenbes
A posseasion.only license permita various options andmethods and procedures consideted acceptable by the

procedures for decommissioning, such as mothballing,Regulatory staff for the termination of operating
entombment, or dismantling. The requirements imposedI licenses for nuclear reactors. The Advisory Cornmittes depend on the option selected,

on Rasetor Safeguards has been consulted concerning
this guide and has concurred in the regulatory position.

Section 50.82 provides that the licensee may dis.

I mantle and dispose of the component parts of a nuclear
S. DISCUSSION reactor in accordance with existing regulations. For

When a licensee decides to terminate his nuclear
research reactors and critical facilities, this has usually
meant the disassembly of a reactor and its shipment

I reactor operating license, he may, as a first step in the offsite, sometimes to another appropriately licensed
process, request that his operating license be amended to organization for further use. The die from which a
restrict him to possess but not operate the facility. The reactor has been remond must be decontammated, asadvantage to the licenses of converting to such a necessary, and inspected by the Commission to deter.I posessionenly license is reduced surveillance require. mine whetbat unrestricted access can be approwd. Inrnents in that periodic survetaanos of equipment im, the case of nuclear power reactors, dismantling has
portant to the safety of reactor operation is no longer

I
required. Once this poseendon.only license is issued,

usuaDy been accomplished by shipping fuel offsite,
making the reactor inoperable, and disposing of some ofreactor operation is not perndtted. Other activities the radioactiw corriponents,

related to cessation of operations sudt as unloading fuel
from the rosetor and placing it in storage (either casite
of offsite) may be continued. Radioactive components may be either shipped off.

site for burial at an authorized burial. ground or secured

L
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on the site. Those radioactin materials remaining on the
ate must be isolated from the public by physical barners fluids and waste should be remowd from the ute,

or other rneans to prevent public access to hazardous Adequate radiation monitoring, savironmental survet!.

levels of radiation. Surwillance is necessary to assure the lance, and appropriate security procedures should be

long term integnty of the barriers. The amount of established under a possession.only license to ensure that

surveillance required depends upon (1) the potential the health and safety of the public is not endangered.

hazard to the health and safety of the public from
b. In Place Entombment. In place entombment con.radioactive matensi remaining on the site and (2 the

integnty of the physical barners. Before neas ma)y besists of sealing au the remaining highly radioactive or

released for unrestricted use, they must han been contaminated components (e.g., the pressure vessel and

decontamusted or the radioactivity must have decayed reactor intamals) within a structure integral with the
to less t han presenbed limits (Table !). biological shield after having all fuel asemblies, radio.

active fluids and wastes, and certain selected com.
ponents shipped offsite. The structure should provideThe hazard asociated with the retired facility is
integrity owr the p6 nod of time in which significantevaluated by considering the amount and type of

remaming contamination, the degree of confmement of quantities (greater than Table I lewis) of radioactivity
the remaming radioactive matenals. the physical security tomam wah the material in the entombment. An
provided by the confmement, the susceptibility to appropriate and continuing surwillance program should

release of radiation as a result of natural phenomena. be established under a possesmon.only license.

and the duration of required surveillance.

I c. Removal of Radioactive Composeats and Dis.

C. REGULATORY POSITION mentikg All fuel assemblies, radioactive fluids and
waste, and other materials having activities above ac.

I 1. APP.UCATION FOR A LICENSE TO POSSESS BUTcopted unrestricted activity lewis (Table I) should be

NOT OPERATE (PrMtmlON-ONLY UCENSE) removed from the site. The facility owner may then have
unrestricted use of the site with no requirernent for a

A request to amend an operating license to a license. If the facility owner so desires. the remainder of

I possesion4nly licenas should be made to the Director the reactor facility may be dismantled and all vestiges
of Licensing. U.S. Atomic Energy Commission, Washing. remowd and disposed of.

ton, D.C. 20545. The request should include the .

followinginformation: d. Conversion to a New Nacieur System or a Fossil

I Feel System. This altemative, which applies only to
a. A description of the current status of the facility, nuclear power plants, utilizes the existing turbine system

with a new naam supply system. The original nuclear

I b. A description of measures that will be taken to steam supply system should be separated from the
prevent enticality or reactivity changes and to minimize electric generating system and disposed ofin accordance

releases of radioactivity from the facility. with one of the previous three retirement altematives.

I c. Any proposed changes to the technical specifica- 3. SURVEILLANCE AND SECURTTY FOR THE RE.
TIRDENT ALTERNATIVES WBOSI FINALtions that reflect the possession.only facility status and
STATUS REQUIRES A POSSESSION.ONLY

,

the necessary disassembly / retirement activities to be UCENSE

I
performed.

d. A safety analysis of both the activities to be A facility which has been licensed under a posses.

accomplished and the proposed changes to the technical sion.only license may contain a sigsficant amount of
specifications. radioactivity in the form of activated and contaminatedI bardware and structural materials. Survedlance and

e. An inventory of activated materials and their cowaarste security abound be provided to amure that
location la the facility. the public health and safety are not endangered.

I
-
,

2. ALTERNATTYES FOR REACTOR RETIRDENT a. Physical security to prevent inadvertent exposure
of perseshnet should be psovided by multiple locked

-

Four alternatins for retiretaent of nuclear reactor barriera. The presence of these barriers should make it

facilities are considered acceptable by the Rasulatory extremely difficult for an unauthoriand person to gain
access to areas where radiation or contamination lewisstaff. The:s are:[ exceed those specifled in Regulatory Position C.4. To

a. haaehhamar Mothhalline of a andeer reactor prevent inedwrtent exposure, radiation areas abow 5
facility condess of putting the facility in a state of inR/hr, such as noer the activated primary system of a

F protective storage. In general, the facility may be left power plant, should be appropriately marked and should
L latact except that all fuel assemblise and the radioactive not be hacessible except by cutting of welded closures or

.

the disassembly and removal of subetsstial structures
y
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(
and/or shielding material. Mesns such as t remote.
readout intrusion alarm system should be provided to (1) Environmental surveys,

[ indicate to designated personnel when a physical barrier
is penetrated. Secunty personnel that provide access (2) Facility radiation surwys,

control to the facility may be und instead of the
physical barriers and i e intrusion alarm systems. (3) Inspections of the physical barriers, and.

[
b. The physical barriers to unauthorized entrance (4) Abnormaloccurrences.

into the facility, e.g., fences, buildings, welded doors,
and access opemnas, should be inspected at least

{ quarterly to assure that these barriers han not deterior. 4. DECONTAMINATION FOR REI. EASE FOR UN.
ated and that locks and locking apparatus are intact. RESTRICTED USE

[ c. A facility radiation surwy should be performed at Ifit is desired to terminate a license and to eliminate
.

least quarterly to venfy that no radioactin matenalis any further survedlance requirements, the facility should
escaping or being transported throudi the containment be sufficiently decontammated to prewn: risk to the

barners in the facility. Sampling should be done along public health and safety. After the decontamination g

[ the most probable path by which radioactive matenal satisfactorily accomplished and the site inspected by
such as that stored in the inner containtrwnt regions the Commission, the Commission may authorue the
could be transported to the outer regions of the facility license to be terminated and the facility abandoned or
and ultimately to the environs. released for unrestricted use. The licensee should per.

[1 form the decontarnination using the following guide.
Lines:d. An environmental radiation survey should be

performed at least semiannually to wrify that no
signficant amounts of radiation have been released to the a. The licenses should make a reasonable effort to( environment from the facility. Samples such as soil, eliminate residual contamination.

weetation, and water should be taken at locations for
which statistical data has been established during reactor b. No covering should be applied to radioactive
operations. surfaces of equipment or structures by paint, placing, or

[. other cowring material untilit is known that contamina.

e. A site representative should be desipisted to be tion levels (detennined by a surwy and documented) are

responnble for controding authorized access into and below the limits specified in Table 1. In addition, a

{ movement within the facility. reasonable effort should be made (and documented) to
_

further minimise contamination prior to any such
cowring.

f. Admmistratiw procedures should be established
for the notification and reporting of abnormal occur.( rences such as (1) the entrance of an unauthorized c. The radioactivity of the laterior surfaces of pipes,

person or persons into the facnity and (2) a sipiificant drain lines, or ductwork should be deternuned by
chany in the radiation or contamination lewis in the making measurements at all traps and other appropriate

[ facility or the offsite environment, access points, provided contamatantion at these locations
is~likely to be representative of contamanation on the

3. The following reports should be made: interior of the pipss, drain lines, or ductwork. Surfaces
of psomises, equipment, or scrap which are likely to be

{. (1) An annual report to the Director ofI wa . contaminatad but are of such sins, construction, or
U.S. Atonde Enery Commision, Washington, D.C. location as to make the surface inaccessible for purposee
20545, describing the results of the environmental and of measuranent should be asumed to be contamanated
factity radiation aurwys, the status of the faceity, and in excess of the pernusamble radiation limits.

( an evaluation of the performance of security and
survedlance inessures. d. Upon request, the Conunimion rosy authorize a

liconese to reilaquish pa===w or control of premises,

[. (2) An abnonnal occurrence report to the Regula- equipment, or scrap having surfaces contammated in

tory Operations Regional Ofilco by telephone within 24 excess of the limits spectfled.1his may include, but is
hours of discovery of an abnoanal occurrence. The not limbed to, special circurnstances such as the transfer

abnormal occunence wel also be reported in the annual of ps,mises to another iscensed orpaisation that will

{ report described in the preceding item. continue to wock with radioective materials. Request
for such authorisation should provide. '

1

h. Records or logs relative to the fotowtag items
should be kept and retained unti the licanas is termi- (1) Dotated, spectSc information describing the

[ noted, after which they may be stored with other plant ~
promises, equipment, scrap, and radioactive contami.

records: nants and the nature, extent, and doyee of residual
astface cone ==ta=*w

r
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I
(2) A detailed health and safety analyss indi.,

cating that the residual amounts of materials on surface or a change in the technical specifications should be
reviewed and approved in accordance with the require.areas, together with other considerations such as the
ments of 10 CFR $50.59.

prospective use of the premises, equipment, or scrap are
unhkely to result in an unreasonable risk to the healthI and safety of the public. if major structural changes to radioactive components

of the facility are planned, such as removal of the'

_ e. Pnor to release of the premises for unrestncted pressure vessel or major components of the primary
system, a dismintlement plan including the informationuse, the licensee should make a comprehennve radiauon
required by 950.82 should be submitted to the Commis,I survey establishing that contar,mation is within the
sion. A dismantlement plan should be submitted for alllimits spectfled in Table I. A survey report should be
the 11ternatives of Regulatory Poution C.2 exceptfiled with the Director of Licennng, U.S. Atornic Energy
mothballing. However, mmor disassembly activities mayI Commission, Washington, D.C. 20545, with a copy to su11 be performed in the absence of such a plan.the Director of the Regulatory Operttions Regional
provided they are permitted by existmg operating and

|Office having junsdiction. The report should be flied at
maintenance procedures. A dismantlement plan shouldleast 30 days pnor to the planned date of abandonment. include the following:

iThe survey report should:
'

(1) Identify the premises; a. A description of the ultimate status of the facility ~

!

'I b. A desenption of the dismant!!ng activities and the
(2) Show that reasonable effort hu been made to !precautions to be taken,

reduce residual contamination to as low as practicable
levels;

c. A safety analysis of the dismantling activitiesI (3) Describe the scope of the survey and the
including any effluents which may be released.

general procedures followed; and
d. A safety analysis of the facility in its ultimate

status.I (4) State the finding of the survey in units
specified in Table 1.

Upon satisfactory review and approval of the dis.
mantling plan, a dismantling order is issued by the~

After review of the report, the Commission may
Commission in accordance with {50.82. When dis.inspect the facilitics to confirm the survey prior to mantling is completed and the Commission has been~

granting approval for abandonment.
notified by letter, the appropriate Regulatory Opera,

5. REACTOR RETIREMENT PROCEDURES
tions Regional Office inspects the facility and venfles

_I If residual radiation levels do not exceed the values m
completion in accordance with the distnantlement plan.

As indicated in Regulatory Position C.2, several Table I, the Commission may terminate the license. If
alternatives are acceptable for reactor facility retirement. these levels are exceeded, the licenses retains the
If minor disassembly or "mothballing" is planned, this

pr==assion.only license under which the dismantlingI could be done by the existing operating and mainte.
activities have been conducted or, as an alternative, maynance procedures under the licanas in effect. Any make application to the State (if an Agreement State)

planned actions involving an unreviewed safety question for a byproduct materials license.

,

tl

.
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TABLEI
"

ACCEPTABLE SURFACE CONTAMINATION LEVELS ;

NUCLIDEa AVERAGE c MAXIMUM d REMOVABLE e
b b b

U nat, U 235, U 238, and 5,000 dpm a/100 cm2 15.000 dpm al100 cm2 1.000 dpm c/100 cm2associated decay products

Transuranics, Ra 226. Ra 228, 100 dpm/100 cm2 300 dpm/100 cm2 20 dpm/100 cm2Th 230.Th 228,Pa 231.'

Ac 227,I 125,I 129

Th nat, Th-232, Sr 90, 1000 dpm/100 cm2 3000 dpm/100 cm2Ra 223 Ra 224 U 232, 200 dpm/100 cm2
[. 1126,I131,I133
ib

.

\Beta gamma emitters (nuclides . 5000 dpm 49/100 cm2
,

15,000 dpm 49/100 cm2 1000 dpm 09/!00 cm2with decay modes other than alpha

[e emission or spontaneous fission)
i'

except Sr 90 and others noted above.
I

--
1

|

aWhere surface contamination by both alpha- and beta-gammeemitting nuchdes exists, the limits establuhed for alpha- and3 beta samma-emitting nucbdes should apply independently.
b

the counts per minute observed by an approprute detector for background, emciency, and geometric factors associated with theAs used in this table, dpm (disintegrations per minute) means the rate of emission by radioactsve material as determined by correcting1.,II instrumentation,

CMeasurements of average contaminant should not be averaged over more than 1 square meter For objects of le| average should be denved for each such object. . ss surface area the
qd

The manmum contamtnation level applies to an area of not more than 100 cm ,

.I'
2

'The amount of removable radioactive material per 100 cm of surface area should be determined by wiping that area with dry filter or2

soft absorbent paper, applying moderate pressure, and assesang the amount of radioactive matcrial on the wipe with an appropriate
lastrument of known efficiency. Wheti removable contamination on objects of less surface area is deternuned. the pertinent levet

_
!

should be reduced proportionally and the entire surface should be wiped.,

_
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NUCLEAR REGULATORY COMMfSSION 7590-01
.

DISPOSAL OR ONS!TE STORAGE OF THORIUM

OR URANIUM WASTES FROM PAST OPERATIONS

[
AGESCY: Nuclear Regulatory Commission (NRC)

( ACTION:
'

Discussion of Options for NRC Approval of Applications for

Disposal or Onsite Storage of Thorium or Uranium Wastes -

Interim Use and Public Coment

[
.

SUMMARY: This notice discusses five options for NRC approval of disposal

or onsite storage of thorium or uranium wastes from past nuclear operations.

[ The options are contained in a Branch Technical Position for administration

by the Uranium Fuel Licensing Branch, Division of Fuel Cycle and Material

Sahety, Office of Nuclear Material Safety and Safeguards.

DATES: Comments on the options for disposal or onsite storage of thorium

or uranium are encouraged. Such comments will be considered in any

subsequent revision of the Branch Technical Position. Coments are due

[ .

. No te: Comments received after the expiration date will be
!

' considered if it is practical to do so, but assurance of consid-

eration cannot be given except as to coments filed on or before
~

that date.

FOR ADDITIONAL INFORMATION CONTACT:Ralph G. Page, Chief, Uranium Fuel
b

Licensing Branch, Division of Fuel Cycle and Material Safety, Office of
4

{ Nuclear Material. Safety and Safeguards, Washington, D.C. 20555,

telephone 301-427-4309.

[.
.

.

.
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SUPPLEMENTARY INFORMATION:

I. Introduction

Some of the sites fomerly used for processing thorium and,

uranium are known today to be contaminated with residual

radioactive materials. Some are currently covered by NRC

licenses. Others were once licensed, but the licenses to
,

{ possess and use material have expired. In many cases, the

,

total amount of contaminated soil is large, but the activity

concentrations of radioactive materials are believed sufficiently

low to justify their disposal on privately owned lands or

storage onsite rather than their transport to a licensed

( radioactive materials disposal (commercial) site. In many

{
instances packaging and transporting these wastes to a licensed

-
disposal site would be too costly and not justified from

:r..'

the standpoints of risk to the public health or cost-benef,it.

Furthemore, because of the total v,olume of these wastes, limited

commercial waste disposal capacity,.and restrictions placed on,

-

receipt of long-lived wastes at commercial sites, it is not

presently feasible to dispose of these wastes at commercial

{ low-level, waste disposal sites.

-

Effect'ive January 28, 1981, NRC regulations in 10 CFR 20,

" Standards for Protection Against Radiation", were amended

( (45 FR 71761-71762) to delete Section 20.304 which provided

general authority for disposal of radioactive materials by
,

burial in soil. Under the amended regulat. ions, licensees

.

[

%

4

&
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.

must apply for and obtain specific NRC approval to dispose of

radioactive materials in this manner under the provisions of

10 CFR 20.302. A case-by-case review was believed needed to

assure that burial of radioactive wastes would not present an
-

unreasonable health hazard at some future date.
-

The ~

[
eleted provisions of Section 20.304 previously permitted

burial' of up to 100 millicuries of thorium or natural. uranium

{ at any one time, with a yearly limitation of 12 burials for each

type of material at each site. The only disposal standards
- specified were (1) burial at a minimum depth of four feet, and

.[
(2) successive burials separated by at least six feet. Thus a

.otal of 1.2 curies of these materials were pennitted to be

[ disposed of each year by burial in a 12 foot by 18 foot or
'

larger plot of ground.
[

Under the amended regulations, it.f,s incumbent on an applicant who

b wants to bury radioactive wastes to demonstrate that local

[
land burial is preferable to other disposal alternatives. The

evaluation of the application takes into account the following

[ information:

{ Types and quantities of material to be buried-

Packaging of waste-

b

[ -

[

-

%

e

O
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Burial location-

Characteristics of burial site-

Depth of burial
-

-

Access restrictions to disposal site-

( Radiation safety procedures during disposal operations-

Recordke,eping-

g Local burial restrictions , if any

[ For applications involving disposal of soils contaminated with
.

low level concentrations of thorium and uranium (other than

concentrations not exceeding EPA cleanup standards), the matters of
~

principal importance are:
|

Concentrations of thorium and uranium (either in secular
-

-

equilibrium with their daughters or without daughters present)

( Volume of contaminated soil-

,

Costs for offsite and onsit,e disposal-

f
Availability of offsite burial spacet-

{ Disposal site characteristics--

Depth of burial and accessibility of buried wastes
'

-

[ State and local government views-

,

[ II. Branch Technical Position

There are five acceptable options for disposal or onsite storage
[

of thorium and uranium contaminated wastes. Applications for

{ disposal or storage will be approved if the guidelines discussed,

under any option are met. Applications for other methods of
,

4

-

g.
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disposal may be submitted and these will be evaluated on their
h own merits.

( l. Disposal of acceptably low concentrations (which meet EPA
'

cleanup standards) of natural' thorium with daughters in

secular equilibrium, depleted or enriched uranium, and

[ uranitim ores with daughters in secular equilibrium with no
.
..

r'estriction on burial method.
,

{.
-

Under this option, the concentrations of natural thorium

and depleted or enriched uranium wastes are set sufficiently
i

low that no member of the public is expected to receive a

radiation dose comitment from the dibposed materials in.

excess of 1 millirad per year to the lung or 3 millirads.

per year to the bone from inhalation and ingestion, under

[ any foreseeable use of the material or property. These

radiation dose guidelines were, recomended by the
[

Environmental Protection Agency (EPA) for protection

against transuranium elements prusent in the environment

as a result of unplanned contamination (42 FR 60956-60959).

h .

In addition, the concentrations are sufficiently low so

b
that no individual may receive an external dose in excess

of 10 microroentgens per hour above background. This is

{ compatible with guidelines EPA proposed as cleanup

standards for inactive uranium processing sites (46 FR 2556-2563).
( '

.

[ .

r
u

' ' '
.
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For natural uranium ores having daughters in equilibrium, the

concentration limit is equal to that set by the EPA

(46 FR 2556-2563) for radium-226 (i.e., 5 pCi/gm, including,

background) and its decay products.

The concentrations specified below are believed appropriate

o apply. It is expected, however, that currently licensed

operations will be conducted in such a manner as to minimiz6
~

the possibility of soil contamination and when such occurs

the contamination will be reduced to levels as low as
reasonably achievable.

i Kind of Material Concentration (pCi/gm)

Naturalthorium(Th-232plus

Th-228) if all daughters are

present and in equilibrium 10

Depleted Uranium 35
'

,,

Enriched Uranium e 30

, Natural Uranium Ores (U-238 plus U-234) 10
;

if all daughters are present and in -

equilibrium

The analysis upon which the Branch Technical Position is

based is available for inspection at the Comission's Public

Document Room at 1717 H St. , N.W. , Washington 0.C.

.

.
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The concentrations specified under this option may be

compared with naturally occurring thorium and uranium ore

concentrations of 1.3 pCi/gm in igneous rock and uranium
.

concentrations of 120 pCi/gm in Florida phosphate rock

and 50-80 pCi/gm in Tennessee bituminous shale.

Concentration limits for natural thorium and natural

I
uranium ore wastes containing daughters not at secular equilibrium

can be calculated ed a case-by-case basis using the

| applicable isotopic activities data.

2. Disposal of certain low concentrations of natural thorium

with daughters in secular equilibrium and depleted or;

enriched uranium with no daughters present when buried under

I
prescribed conditions with no subsequent land use restrictions '

and no continuing NRC licensing of the material.

I .

Under this option the concentr,ations of natural thorium and

uranium are set sufficiently lpw so that no member of the
-

public will receive a radiation dose exceeding those discussed

|
i.

-

under option 1 when the wastes are buried in an approved manner ,

I
absent intrusion into the burial grounds. This option will

require e'stablishing prescribed conditions for disposal in

the license, such as depth and distribution of material, to

minimize the likelihood of intrusion. Burial will be permitted

only if it can be demonstrated that the buried materials will

be stabilized in place and not be transported away from the site.

I
-

*
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Acceptability of the site for disposal will depend on

topographical, geological, hydrological and meteorological

characteristics of the site. At a minimum, burial depth will.

be at least four feet below~ the surface. In tha event that

there is an intrusion into the burial ground, no' member of
.

the public will likely receive a_ dose in excess of 170

[ millirems to a critical organ. An average dose not' exceeding~~
.

170 millirems to the whole body for all members of a general

population is recomended by international and national

radiation expert bodies to limit population doses. With

respect to limiting doses to individual body organs, the,

concentrations are sufficiently jow that no individual will
.

receive a dose in excess of 170 millfrems to any organ
'

from exposure to natural thorium, depleted uranium or enriched

uranium.

f
The average activity concentration of radioactive material

. that may be buried under this $p' ion in the case of naturalt

[ thorium (Th-232.plus Th-228) is 50 pCi/gm, if all daughters are

-present and in equilibrium; for enriched uranium it is 100 pCi/gm

if the uranium is soluble and 250 pCi/gm if insoluble; for depleted

j- uranium it is 100 pCi/gm if the urenium is soluble and

300 pCi/gm if insoluble. Natural uranium ores containing

[ radium 226 and its' daughters are not included under this option,

because of possible radon 222 emanations and resultant higher
'

than acceptable exposure of individuals,in private residences

if houses were built over buried materials.
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3. Disposal of low concentrations of natural uranium cres, with

all daughters in equilibrium, when buried under prescribed

_
conditions in areas zoned for industrial use'and the

-

recorded title documents are amended to state that the i

specified land contains buried radioactive materials and are

conditioned in a manner acceptable under state law to impose

I
a, covenant running with the land that the specified land may not

_

be used for residential building. (There is no continuing

NRC licensing of the material.)

Disposal will be approved if the burial criteria outlined in

option 2 (including burial at a minimum of 4 feet) are met.

Depending upon local soil characteristics, burials at depths

greater than 4 feet may be required. In order to assureI
-

..

protection against radon 222 releases (daughter in decay

chain'of uranium 238 and uranium 234), it is necessary that the

recorded title documents be am' ended to state in the permanent

I- e
land records that no residential building should be pennitted

over specified areas of land where natural. uranium ore residues
'

(U-238 plus U-234) in concentrations exceeding 10 pCi/gm has
~

been buried.' Industrial building is acceptable so long as the

concentration of buried material does not exceed 40 pCi/gm of

uranium (f.e., Ra-226 shall not exceed 20 pCi/gm).

4. Disposal of land-use-limited concentrations of natural thorium

.I or. natural uranium with daughters in secular equilibrium and

depleted or enriched uranium without daughters present when
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buried under prescribed conditions in areas zoned for

industrial use and the recorded title documents are amended to

state that the land contains buried radioactive material and
,

are conditioned in a manner acceptable under state law to

{ impose a covenant running with land that the land (1) may not be

excavated be]ow stated depths in specified areas of land
(

gniess cleared by appropriate health authorities, (2) may

not be used for residential or industrial structures *

over spe::ified areas where radioactive materials in concentrations

(- higher than specified in options 2 and 3 are buried, and (3) may

not be used for agricultural purposes in the specified areas.

(There is no continuing NRC licensing of th disposalsite.)

-

Under this option, conditions of burial will be such that no

member of the public will receive radiation doses in excess

of those discussed under option 1 absent intrusion into the

[ burial ground. Criteria for Visposal under these conditions
'

is predicated upon the assumption that intentional intrusion
L is less likely. to occur if a warning is given in land

[ documents of record not to excavate below burial depths in
-

~

specified areas of land without clearance by health authorities;

( n'ot to construct residential or industrial building on the site;
. and not to use specified areas of land for agricultural purposes.

Because of this, we believe it appropriate to apply a maximum

{. critical organ exposure limit of 500 millirems per year to thorium
.
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and uranium buried under this restriction instead of 170 millirems
as used in options 2 and 3. In addition, any exposure to such

materials is likely to be more transient than assumed-

(essentially continual exposure) under those options. These two

factors combine to increase the activity concentration limits

calculated under option 2 by about 10. Thus, the average,

c.oncentration that may be buried under this option for thorium

(Th-232 plus Th-228) is 500 pCi/gm if all daughters are present -

and in equilibrium; for enriched uranium it is 1000 pCi/gm if the

uranium is soluble and 2500 pCi/gm if insoluble; and for depleted

uranium it is 1000 pCi/gm if the uranium is soluble and
'3000 pCi/gm if insoluble.

With respect to natural uranium with daughters present and in

equilibrium, the concentration that may be buried under this

option is 200 pCi/gm of U-238 plus U-234, i.e., 100 pCi/gm

Ra-226. This concentration is'. based on a limited exposure
'

e
of 2.4 hours per day to limit the radon dose to less than

0.5 working level month (WLM) which is equivalent to

continuous exposure to 0.02 working level (WL). Depending

upon local soil characteristics, burials at depths greater

than 4 feet may be required.

.

5. Storage of licensed concentrations of thorium and uranium

onsite pending the availability of an appropriate disposal

site.

.
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SUMMARY OF MAXIMUM CONCENTRATIONS PERMITTED UNDER DISPOSAL OPTIONS
Disposal Options

Kind of Material l 2 3 4
a b C d

Natural Thorium._ irs present and(Th-232 + Th-228)10 50 500 -with daught -

in equilibrium -

Natural Uranium (U-238 + U-234) 10 40 200
-

with daughters present and
in equilibrium

Depleted Uranium
o Soluble , 35 100 1000o Insoluble 35 300

-

3000-

r Enriched Uranium
i o Soluble 30 100 1000o Insoluble -

30 250 2500-

a Based on EPA cleanup standards.

b
Concentrations based on limiting individual doses to 170 mrem /yr.

Cqncentration based on Ifmiting. equivalent exposure to 0.02 working
ec

{ 1evel or less~.

d
Concentrations based on Ifmiting individual doses to 500 mrem /yr
and, in case of natural uranium, limiting exposure to 0.02 working

-

level or less.
.
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5. Storage of licensed concentrations of thorium and uranium

f
onsite pending the availability of an appropriate disposal
site.,

When concentrations exceed those specified in option 4, long

tenn disposal other than at a license disposal site will'not

nonnally be a viable option under the provisions of

10 CFR 20.302. In such cases, the thorium and uranium may
[ be pennitted to be stored onsite under an NRC license until,

[
a suitable method of disposal is found. License conditions

'

will require that radiation doses not exceed those specified

{ in 10 CFR Part 20 and be maintained as low as reasonably achievable.,

Before approving an application to dispose of thorium or uranium

under options 2, 3, or 4 NRC will solicit the view of

( appropriate State health officals within ~the State in.which
'

the disposal would be made.
,,

.c-

(
~ Dated at Silver Spring, Maryland this/rg day of OA ,1981.
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J
[L Richard E. Cunningham

,~ Ofrector, Division of Fuel Cycle
'

and Material Safety

(' Office of Nuclear Material Safety
and Safeguards
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