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The. !irnz:aq, -idinnuclide~ rvnhrf-tra,&L-orm!- '-zav-e txen ralculatecd for additionail

A~dionuclidie, in NO)H. waste ~at %-e dj~:psa f.e-lltv ax'Clve, Utahb. Several expos~ure
* rwenianos ;±nd pufways werv'e val jeii , rVfus,~i udce yRgmr and

* .\s~oi~tes nginitwnixg (RAF-). Rtartionuchde rwruxctflraLion linits. for .i variety of exposure

-;tx-narios wierv- exlcukitaed and ntcritLumt *nanus wentI idenWtifd. The clittaiis or this analysis

are diorutuentied mn the RAE. report, emtzt!td IEvalurxiion of the teublic H~ealth fmpacts

As~X~wdwith Radioactive Waste Disposal at a- S;ifs nea (Uve, [Jah-.

Th urpose of the present -ftudy vi to ';iiplement tle. original report by including

i-onc*tntraition limits ror some additional radionuiidedcz- This report also utilizes an impcoved

~.methodology for calculating the external[ garmmna doe.The improved methodology eliminates

* some of dhe extra conservatism in the ariginal galuuma dose calculations. The resulting

CzcntratuOus arc given for the additional rdidozxschdes

The et'fect of dnughter mgrowth has uLso been examined in greater detail for

r-ndionuclides where this is important. 'Since significant ingrowth of radioactive daughters

an n-rn on a- time scalt- of iuonths or years. it is important to know hovw long Ithe ingrowth

* 'as been oacurring at the ftnme of waste hand]ling- and disposaL The effects of daughter

ingrowth from raduium -228 have been evaluated for time periods of one, five, and ten ye=r.

11ifferent, concentration linuts 'am given for each time period. Thus, if the origin and his tory

of a particular waste stream are sufficdently well know1n, the appropriate concentration limnit*

for worker protection can be chosen.

-- The origina reporPt concluded that when all reasonable exposure scenarios are

* considered, the worker exposures aire generally the most limuting. Bouse-d on this conclusion.

* t he oresent study tbcusses on worker expostures. Concentration limits due to offifte exposures

or to future onsite intruder sceuariom are not addressedL

I !
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2. ORTHflODWOWG AND RlOSULT'S

*t.4

-'

An . j', :wme 1n the pi-ritw trport. timees to workers were mdlulawtd uing the
;IWLHRE camputer cude!) I)os Frm exutrwtdi umma exposure and from dust inhalation

wfeC swmed Lo get the t4tal worker uoryt. A source concentration or g I pi'g was Uiitially

assumed. Thle reulting doseu werr then comn pared to the 1250 arem/quarter criterion and

the'-ie ;l~n"!e ratcionucide *isinmtrations in waste were deatermined by scaling linearly.

':' ve . radionuldides mn; incloded it thus report which did not appear in the original

report. TOa!le 2-1 lists the new radionneiideq. Mlany of tte added radionuclides are gamma

. mitters. Somene (P2-210 -and Po-21 0) .nrc vart of the 1a-226 decay series and are typical

-costetuets of L NORM waste. The lta-'2i s nrtof tfe T-232 decay series ud is sometimes

found, without its parent radioauclides, in w-ste from water treatment plants. The depleted

ur:anium Ls assumed to he. in metallic or oxide form. For pzrpces of this report, the depleted

uranium is distinguished fom U-238 in the original report by its wase form. The depleted

aIUM is iM a form which can tint bp inhmled and therefore does not contribmte to the dust

~~ inhalation d3ose.

-(\omparud to the previous report, the external gamma doses have been calculated

using a more relined methodology. The carrrent methodology eliminates some of the

r ,conservnatism by treating dAe low energy gamma rays differently. Photons with energies below

- 15 keY were anot included in the aerage a energy used by the PATE;RA code.

- Radionucides with significatt emissions below 15 keV were then examined ind~viduly amnd
a- appropriate correction factor wis determined. The methodology previously used in the

* PATHRAE code is very sensitive to the parameters used to che the low energ end

- . of the spietrian. The approach sed for the current analysis has been found to produce morp

realistic testits,

Using a smuce concentration of 1 pCi/g for all radionudlides. the external gamma and

dust inhalation doses werp calculated for workers erposed for 2000 hours each year. lif-

gamm.n dst, wind t)tal doses are shown in. Table 2-2. The doses in Table 2.2 are based ou

a source concefntraon of I fCI/ g tf each radionimclide.
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Table 2-2. O)nsite worker doses.

4-
-4-.

�1

A,.

.. --ose (-Yn T

Lh~s . .Total

Ca45
VCr-51

(IO~-58

Ag-ItOr
Sb-124
Sb~-125
Ku.R 152
EFti- (54
Ir-t9~2

Wb-210
P1-210
Pr3-228

AC-228
Th-228

Ra-216
Pb-2t2

Pb-212
Po-2t2

T1-208
Repleted U
Th-234
Pa-234m

1.3F1-A1
S.OE-O1
O.OE+00
7,3"2
J.4R,+4t
3.IE:+OO
9.OEI+OQ

2.9E.OO

4.S&OI
lSE-03

O.OE.OQ
O.OEAOO
O.OE.+OO
2.9E+0O
3.9"'-O
2ABE-02
I.5E&03.
O.OE+OO
2.IE-01
6,OE-O1

Q.OE+O0
3.3'E+00
6.3E-04
12E-02
3.E-02

LI F.-OS
i.6E-Of
2A4E-07

.4E-05
6.5E-06
4.8E-05

8.9E-06

2.LE-04
5.9EF-O6
12E-02
1.7E-04
7A.E-03
3.8E"03
Z6E-04

2.8E-O1

O.OE+OO
1.5E-04
L9E-05
O.OE+OO
Q.OEt00

o.oE+oo
o.OE+oo

1.3B-o1
5.OE-bl
5.6E-06
7.3E.02

3.1E+00
9.OE+.O
6.3EtO0
9.5"1

2.9E+OO
3.5E+O00

2.OE+00
4.8E-41
1.4E-02

1.7E
7.-04
3.AE-033.0,0}3

2.8E+OO
2.0-O1
2AE-02

O.OE+OOW
27E-O1
6.OE-01

O.OE+OO

6.3~F-4

3.3E;Q2

*. -.



Table 3. Radinuclide idoses and conceutration limits for worker scenanio-

(QJ
Total D,).
(in retittyr

(rxr pC(i/g)

waste
Concentrntion Limit

AuWigLNiclide

- - 'n-K(40
Ca45

;- C:r-5

Ag.110M
S 4b24
ASb 125
Eu-152
Eu4154
Ir- 192
Hg-203
I--226B
* Pb-210r
TH-2Z2*
Ra-228
Ra-2.29'
fRa-228'
K2A228a
Depleted U

I.:3W 01
5 01-01
5.6FAO6,
.1.3F -M
1.4E .01
3.lIEO4Y)
9.OE.-0O
6.3E+00)
t9.3F1-01
2.9O'F+0)
3.5S1 .O
2-OE#MX
4.8K. 01
3.GE-00

7.3E t 00
2.8E 400
*A.12E+ O0
7.jE .00

4 GR.02

3.8F,+04
1.OE+04
8.9E+08
6.8E+04
3.6E+02
L6E+03
5.6E+02
7.91302
5.3E+03
1.7E+(13
1.4 103

A5E+03

1.OEtO4
L4EM3
2.3E+05
6.8E+02
I.8E+03
1i2E+03
6.7E.02
5.6E)02
1.1E+05

1 yr
5 yr

10 _r

')

* Denotes limnitWnerated by nudide plus significant daughters.

*.
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CONVERSATION RECORD

Name of Person Contacted: Vernon Andrews Organization: Envirocare uV Utah

Telephone No: 801-53Z 1330 Time received Call: 2:20 p.m.

Subject: Envirocare Dose Assessment Date: October 20, 1992

SUMAY:

Mr. Vernon Andrews of Envirocare of Utah called today (October 20, 1992) at
2:20 p.m. to inform of the following:

1. Envirocare is currently conducting dose assessment for off-site
maximum reasonably exposed individuals and for population within 50
miles of the site area. Mr. Andrew mentioned that Envirocare is using
AIRIQSE code in such assessment. He emphasized that all input parameters
used in this assessment belong to Envirocare 1le.(2) proposed.site.
Specifically he reiterated that source term values, physical parameters,
population data, and environmental information (e.g. wind data) all
belong to the lle.(2) site.

2. Mr. Andrews informed that preliminary runs, of AIRDOSE code,
indicated off-site maximally exposed individual (receptor was assumed a
worker at USCI facility, nearly three miles away from the site ) will
receive an annual dose much less than 25 imrem.

3. Mr. Andrews informed that he will send today, to NRC by FAX, all
input/output information (e.g. source term, site characteristic data,
environmental date and actual output results of the dose assessment).

4. Mr. Andrews also informed that Envirocare (through-Rogers and
Associates) is using PATHRAE code to evaluate on-site worker potential
exposure. He met;tionsd that preliminary runs showed that dose criteria
limits may be exceeded. He reiterated that input/output data will also
be sent to NRC by FAX today or tomorrow after review of the results.

5. It was emphasized by Mr. Andrew that Envirocare has disregarded all
previous dose assessment, since they corresponded to the LUG site, and
started freshly the new assessment using site-specific source terns and
site-specific physical and environmental parameters.

Mr. Andrew was Informed that I (as a person) do not have objection to look at
such preliminary data. However, Envirocare should conduct the complete
radiological dose assessment in a consolidated manner using site specific
source term, -and site specific physical and environmental parameters.
Envirocare is also requested to address the following issues in their dose
assessment:

1. Select the appropriate codes/models. taking into consideration
objectives of the code/model, availability and type of site specific
data, and degree of accuracy needed.



2. Assess impacts on humans and the 2nvironment to include: on-site
workers, population within 50 miles, off-site maximum reasonably exposed
individuals, and potential Intruders.

3. Provide input/output data employed in the assessment and all site
specific and default parameters used in the site modeling.

4. Provide justification for all assumptions, scenarios, and pathways
used in the dose/risk assessment approach.

Action Required:

Look at the new information to be received by fax, discuss with MRF, and
the PL, SL. and BC of the LLUR Branch; and wait to receive additional
information on on-site worker dose assessment. Further discussion with
concerned staff and management will be made before responding to
Envirocare.
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