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Department of Energy

,

Albuquerque Operations Office |
P.O. Box 5400

Albuquerque, New Mexico 87185-5400

December 12,1996
J

Mr. Joseph J. Holonich, Chief
Uranium Recovery Branch
Division of Waste Manay. ment
Office ofNuclear Material Safety ,

and Safeguards !
Mail Stop T7J9
U. S. Nuclear Regulatory Commission
Washington,DC 20555

Dear Mr. Holonich:
1

Enclosed, please fmd page changes to the Grand Junction Climax Mill Site Completion
Report. These page changes address NRC's outstanding issues with the Bess Warehouse '

and quonsett hut. Upon review, please forward your concurrence that the site is
complete.

If you have any questions, please contact me at (505) 845-4030.

hbaOhdc <

t J. M. Pape
Site Manager -|

Environmental Restoration Division -

,

Enclosure (3)

cc w/ enclosure (l): 1

C. Abrams, NRC ,g !
hI |

(/)/0
cc w/o enclosure:
P. Oliver, CDPHE-GJ ,

S. Hamp, ERD ! (
R. Lawrence, RAC {J

,

l

W. Migdal, TAC

I
i
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,

O Radiological Assessment of Gmnd Junction Bess Warehouse
,

'

Residual Contamination

Decontamination efforts were performed on the exterior of the Bess Warehouse in Grand
Junction, CO to remove radioactive materials. Follow-up surveys indicate that some fixed
contamination remains at levels above established total contamination limits. Based on previous
characterization information, it is believed that the material is uranium mill tailings. The
presence of both beta-gamma and alpha radiations (found in earlier surveys) indicates that the
contamination is likely not a single radionuclide.

,

A radiological assessment was performed to determine potential doses to the public in the event
of unrestricted release of the building. The risk assessment methodology employed here is based

;

on the calculation of the number of hours required to receive a dose equal to the limits. The i

j. total effective dose equivalent (TEDE) was modeled using the RESRAD-BUILD code (version '|'

2.10) developed by Argonne National Laboratories. Shallow dose to the skin was modeled using '

the VARSKIN Mod 2 code. A comparison was also made to applicable contamination limits.
|

The regulatory dose limits, contamination limits, and recommended dose limits that apply to this
| situation are taken from DOE Order 5400.5, Radiation Protection of the Public and
| Environment, and from recommendations of the ICRP and NCRP. The TEDE limit in DOE

Order 5400.5 is 100 mrem per year. The Order further restricts the annual dose from airborne
radioactivity to 10 mrem.

!O
| For unrestricted release of materials, the limits in Order 5400.5 are'1,000 dpm/100 cm2 |
| removable alpha,1,000 dpm/100 cm2 removable beta-gamma, 5,000 dpm/100 cm2 total alpha
; (removable + fixed), and 5,000 dpm/100 cm2 total beta-gamma (removable + fixed). The

UMTRA Project has been instructed by DOE (Attachment 1) to use these contamination limits
unless there is evidence that the majority of contamination is Ra-226 or Th-230, in which case

; more restrictive limits apply. Order 5400.5 also states that the average and maximum dose rates ;

| associated with surface contamination resulting from beta-gamma emitters should not exceed 0.2
mrad /h and 1.0 mrad /h, respectively, at I cm (0.4 in).

r

Although no shallow dose regulatory limit exists for members of the public, the ICRP
(Publication 60) and the NCRP (Report 91) both recommend limiting shallow dose to the skin
to 5,000 mrem per year for members of the public.

!

For all calculations, the maximum fixed beta-gamma measurement found on exterior surfaces
|

less than approximately six foot above ground was used. This approach is conservative in that
'

the maximum contamination level is considerably higher than the overall average for the
building. It is appropriate because realistic exposure scenarios are best modeled using only
accessible areas (less than six foot above ground). The maximum beta-gamma measurement was
then correlated to specific radionuclide contamination levels using the tailings matrix alpha- and
beta- factors from Attachment 2 (Reif 1992).

f The highest fixed beta-gamma contamination level on the accessible exterior of the Bess
y Warehouse is approximately 10,740 dpm/100 cm2 Several areas along the exterior of the

structure exhibit contamination levels of this magnitude. Fixed alpha contamination is estimated

11/21196 Page 1 of 3
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T

b

! !

!. !

{.9 (see the footnote to Table 2) to be 15,340 dpm/100 cm2 To determine the contamination level
{

} for a specific radionuclide (e.g., Th-234), the following formula is used:
i ,

i 10740 dpm pCl 10-8 pCly y x 1. 93x10-2 9 ,3xy o-7 kcl
j 100 cma 2. 22 dpm PCI acm
|
<

| All radionuclide contamination levels were determined with this method, and the results in
[ Attachment 3 were used in the subsequent models. '

i
The RESRAD-BUILD model was conservative in that it was assumed that a person was exposed i

!

| 1 foot from a large wall contaminated with the radionuclides in Attachment 3. It was also |
| assumed that 50% of the contamination would be removed over the course of 10 years, and that '

g all of the removed contamination would be available in the air. Attachment 4 contains the model
input parameters and results. A summary of the risk assessment can be found in Attachment 5.

,

i For shallow dose assessment, modeling methodology was conservative in that the maximum !
} contamination level measured was assumed to be spread over a 5-m2 area, with a target area of - '

|- 100 cm2 Skin depth was estimated to be 7 mg/cm2 for the shallow dose equivalent calculation.
| The separation of source and receptor was 304.8 mm (1 ft). The results from this analysis can
| be found in Attachment 3.
!

| hwi on the modeling assumptions and methodology, it can be seen that no annual dose limits I

! or recommendations will be exceeded. These estimates are conservative in that the reduction
!I in source term due to weathering and radioactive decay over time is not considered. Table 1-

gives the number of hours necessary in the exposure condition (1 foot from wall) for a given.

|
j limit to be reached. Note that the average year contains 8,766 hours, and that continuous
j- exposure would result in a dose less than 20% of any limit.
|

!

Table 1. Bess Warehouse Risk Assessment

Annual Limit mrem hours required
.

[ DOE 5400.5 TEDE 100 54,000 |
: . :
1 DOE 5400.5 Airborne 10 1,415,000 )
4

I ICRP Skin (recommended) 5000 53,000
.

The existing maximum contamination levels on Bess Warehouse are compared to the unrestricted;

j release criteria listed in DOE Order 5400.5 in Table 2. The maximum contamination level is
!. four times greater than the allowable residual contamination. Note that the maximum
| contamination level is considerably greater than the overall average for the building. The
! calculated maximum shallow dose rate at I cm (0.4 in) is 0.3 mrad /h, less than the 1.0 mrad /h
i recommended threshold in Order 5400.5.
i

) To evaluate the dose from demolition of the warehouse, the RESRAD-BUILD code was again
j used. Demolition model parameters were the same as used in the TEDE and inhalation dose
| calculation, except all of the contamination was assumed to become airborne over the course of
,

*
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4

4

i ,r~ g two days. The value of 10,740 dpm/100 cm2 was used to be conservative but reasonable. The

V demolition TEDE was calculated as 1.3 mrem, with inhalation the main pathway (Attachment4

; 6).
.

Table 2. Comparison of Existing Contamination Inels to Unrestricted Release Criteria

DOE Order $400.5
Bess Warehouse Allowable Contamination * |

(max dpm/200 cm*) (dpm/100 cm )2

Remomble Fixed Removable Total

alpha" 124 31,180 1000 5000

'
beta-gamma 87 21,830 1000 5000

* Contamination limitsfor uranium and its associated decay products
* Estimated using beta-gamma measurements and a beta-gamma to alpha ratio of 0.7

;l

| Key Points:

:
Based on modeling, no. member of the public could receive doses that approach; .-

regulatory or recommended limits.-

a ;

Demolition of the building does not appear to pose a radiological concern.-

The fixed contamination levels on the Bess Warehouse exceed the allowable.

contamination levels for unrestricted release found in DOE Order 5400.5.

.

.

! References
; Reif, R.H.; Turner, J.B.; Carlson, D.S. Uranium in vitro bioassay action level used to screen
j workers for chronic inhalation intakes of uranium mill tailings. Health Phys. 63:398-401; 1

| 1992. )

'
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ATTACHMENT 1 -

3050-92-b79

O united States Govemment o.p rtm.nt or en.,av
memorandum MK-FERGUSON C~Cp*ibuquerque Field onic.

Al.BUQUERQUE
roject OMc.

JAW 21 NieDATE: JAN 221392
REPLYTO |

mm UWWCAE RECEIVED |

'

susancT: DOE-HQ Guidance on Proposed Surface Contamination Release !

Limits
,

l

To: James G. Oldham, Project Director, MK-F -

;'

A recent review of UMTRA Project proposed surface |
contamination release limits by the D03-HO, Air Water and '

Badiation Division were found to be unacceptable. Therefore, you
are directed to use the limits specified in Nuclear Regulatory
Commission Regulatory Guide 1.86, Table 1 for UMTRA Project
work. Contamination at UMTRA sites should be considered to be

O u.na1, u.23s, u.238, and associated decay products. in extreme 1

cases where a majority of the activity of the contamination is known
to be from a specific associated decay product, such as Ra-226 or

,

Th-230, the limits for those specific isotopes may be used. This
guidance will be incorporated into the next revision of the UMTRA

roject ES&H Plan.

Should you have any questions, please contact Charlene
Esparza-Baca at 845-5664.

h s

Frank D. Bo iljevac
,

Technical Support up Leader '

Uranium Mill Tailings Remedial
Action Project Office

cc: E I 'i
$ EC. Soden, EPD, AL E g g<k EB 5E E

eu*
F. Sprague, F.PD, AL om

o 3 Y s.!O
',

'= !

-Q lk L
- j iq m, m

EM5.diMNE1 h
o A;\iiht i i l t ! i , t d vi
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ATTACHMENT 2.

tailing Bq / unit beta-Bq alp /unitha-Bq
beta alpha

matnx talling beta alpha / unit factor * factor **
U-238 0.083 1 8.30E-02 1.29E-02>

H-234 0.083 1 8.30E-02 1.93E-02
!~ Pa-234 0.083 1 8.30E-02 1.93E-02 .

U-234 0.083 1 8.30E-02 1.29E-02-

Th-230 1 1 1.00E+00 1.55E-01
Ra-226 1 1 1.00E+00 1.55E-01
Rn-222 1 1 1.00E+00 1.55E-01
Po-218 1 1 1.00E+00 1.55E-01
Pb-214 1 1 1.00E+00 2.32E-01

'

Bi-214 1 1 1.00E+00 2.32E-01
| Po-214 1 1 1.00E+00 1.55E-01
! Pb-210 1 1 1.00E+00 2.32E-01 |

| Bi-210 1 1 1.00E+00 2.32E-01
i Po-210 1 1 1.00E+00 1.55E-01 1
;

U-235 0.003868 1 3.87E-03 6.00E-04
'

Th-231 0.003868 1 3.87E-03 8.97E-04;
,

; Pa-231 0.0466 1 4.66E-02 7.23E-03 i

Ac-227 0.0466 1 4.66E-02 1.08E-02 |

| n-227 0.0466 1 4.66E-02 7.23E-03
: Ra-223 0.0466 1 4.66E-02 7.23E-03

Rn-219 0.0466 1 4.66E-02 7.23E-03 i
,

Po-215 0.0466 1 4.66E-02 7.23E-03 I.

i Pb-211 0.0466 1 4.66E-02 1.08E-02
; Q Bi-211 0.0466 1 4.66E-02 7.23E-03

11- 207 0.0466 1 4.66E-02 1.08E-02.

| sum 10.759 10 15 4.310 6.449

.
* fraction of beta-Bo per unit tailinp divided by total beta-Bq

! ** fraction of alpha- Bq per unit taiing divided by total alpha-Bq
s

-

|
!,

! !

i
.

! |

|0
,

i
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ATTACHMENT 3

j Bess 10740 dpm/100cm2 beta 15300 dpm/100cm2 alpha
| 4.84E-05pGem2 6.89E-05pCi/cm2

O VARSKIN Mod 2V; source area = 5 m2
; beta alpha @lft @ lcm

pGem2 pGcm2 rad /h rad /h;

! U-238 8.87E-07
n-234 9.32E-07 0.00E+00 1.02E-06-

: Pa-234 9.32E-07 4.32E-06 8.58E-06
- U-234 8.87E-07

| % - 230 1.07E-05
; Ra-226 1.07E-05

!

Rn-222 1.07E-05 i
'

'Po-218 1.07E-05;

Pb-214 1.12E-05 2.16E-05 1.18E-04t

: Bi-214 1.12E-05 3.82E-05 8.68E-05
i Po-214 1.07E-05

Pb-210 1.12E-05 0.00E+00 0.00E+00
1 Bi-210 1.12E-05 3.09E-05 8.33E-05
i Po-210 1.07E-05
i U-235 4.13E-08
i Th-231 4.34E-08 0.00E+00 0.00E+00
; Pa-231 4.98E-07

Ac-227 5.23E-07,

i O Th-227 4.98E-07
Ra-223 4.98E-07.

; Rn-219 4.98E-07
! Po-215 4.%E-07

l
|- Pb-211 5.23E-07 '

Bi-211 4.98E-07

! 'Il-207 5.23E-07
.

| sum 9.50E-05 rad /h 2.98E-01 mrad /h
i

: ICRP 60 recommended skin |
'

doselimit to public: 5 rem
,

| time to reachlimit: 53000 hours j
.

N

|
'

'

,

;

iO
.

.- - .
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ATTACHMENT 4..

i
'* RESRAD-BI LD Program Output, version 2.10 11/06/96 11:22 Pase: 0- 0 : 1 ** ,

Title : Defa< t Case for RESRAD-9UILD
Input File : BESS.DAT

M M i
I M RESRAD-OUILD Table of Contents M

M M
*

............................. ... ..... .......

... ...........................................

1 W Parameters........................ 0-1
For Eoch Time (I) :...................... i

Time Specific Parameters............. 1-1 ,

' *Receptor-Source Dose Summisry......... 1-2
Dose by Pathesay Detai l . . . . . . . . . . . . . . . 1 -3
Dose by Nuclide Detail.... . .. ... .. ... . I-4 .

F ut i Susmiery. . . . . . . . . . . . . . . . . . . . . . . . . . . . . F- 1

|

t

t

L

e

t

}

l
1

)

r

:

f

5

|-

~I

L

_ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . . _. ___ _ ._.. - _ _ _.____.___ _ _ . . . - _ . . . . _.,. _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ . . _ _ _ _ . . _ _ _ _ _
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.

- L

1** RESRAD-OUILD Program output, Version 2.10 11/06/96 11:22 Page: 0- 1 : 2 **
-*itta Default Case for RESRAD-BUILD

|rput File : DESS.DAT
,

>

'

>

666 666 '
.L

6H RESRAD-8UILD Input Parameters 666 |

666 666 :

:::::::::::::::::::::::::::::::::::::::::::::::: >

:::::::::::::::::::::::::::::::::::::::::::::::: t

f

|

CO MMO MS C f DOStAT
Nts6er of Sources : 1 \

3(p $ k [Nts6er of Receptors: 1
"

Total Time : 3.650000E+02 days
)Fraction Inside : 1.000000E+00

i

E L

I
.

t
!!!!!..!:: Receptor Infortpation 6666666664 >

eceptor Room x y z FracTime Inhalation Ingestion (Dust) {
[m] [m] Im1 [m3/dey] Im2/hr] ;

1 1 22.860 45.415 1.800 1.000 1.80E+C1 1.00E-04
~'

f
i

,

e6666664 Receptor-Source Relationship 66666666 ,

I

I

Recept Source 1

(466666666666666666 ,.

Density Thickness or

[g/cm3] [cm3 }
1 2.40E+DO 0.00E+00 RT

h

:

!

:
i

. . _ _ . . _ _ . _ _ . _ . _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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t.;

'%
.

* RESRAD-9UILD Program output, version 2.10 11/06/96 11:22 Page: 0- 2 : 3 **

'Itte : D3 fault Case for RESRAD-BUILD
nput File : BESS.DAT

i
>

| *

HHHH Building Information e66666H

Building Air Exchange Rate: 1.00E+02 1/hr
i

!

O3ight(m) Air Exchanges [m3/hr) AE@ M {QQ h[\ Q t t/\ O.\ f 7

~

Areo Im2) ;

a 3gg3... . ..............

- - ,

-
. .

* a001: 2.06E+07 h. M bf
,

H1: 9.144 * Room 1 * Q10 : 2.06E+07 [
* LAMeDA: 1.00E+02 *

Ares ******** * * +

;:. .

..... ..... .. ..
i
:

i

Deposition velocity: 1.00E-02 Im/s) Resuspension Rate: 5.00E-06 [1/s) J
!

t

I
t

- i.

i.

t

[
r

t

i-

:
!
1

I
_ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ . _ _ _ _
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O O O
~'

** RESRAD-BUILD Program output Version 2.10 11/06/96 11:22 Peee: 0- 3 : 4 **

Title : Default Case for RESRAD-9UILD
Input File : SESS.DAT

a E446M64 Source Information uM64644

Sourca: 1
Location:: Room : 1 x: 22.86 y: 45.72 z: 4.57tel

|
Geometry:: Type: Area Aree:4.18E+02 tm2] Direction: y
Pathway ::

Direct Ingestion Rete: 0.000E+00 (1/hr]
Fraction released to air: 1.000E+00
Removable fraction: 5.000E-01 |

Time to Remove: 3.650E+03 (deyJ

Redon Release Fraction: 1.000E-01 i

Contamination:: i

cuclide Concentration Dose Conversion Factors - i
& & && & & & & & &.A.A&&&,&& &&&&&&& & & && &&&&&&&& & & & & & & &&&& &&&&&&&

Ingestion Inhalation Externet External Sdimersion

(Surface) (Volume)
Ipci/m2) twem/pCl) tarea/pci) terem/yr/ terem/yr/ Imrenvyr/

(pCf/m2)] (pCf/m3)1 (pcl/m3)]

U-238 8.890E+03 2.500E-04 1.200E-01 3.530E-06 9.510E-08 1.600E-04
U-235 4.140E+32 2.500E-04 1.200E-01 1.950E-05 4.740E-07 9.030E-04
U-234 8.890E+03 2.600E-04 1.300E-01 8.750E-06 2.520E-10 8.930E-07 |

PA-231 4.990E+03 1.100E-02 1.300E+00 4.760E-06 1.190E-07 2.010E-04 i

TH-230 1.070E+05 5.300E-04 2.200E-01 8.780E-08 7.570E-10 2.040E-06 |

AC-227 5.230E+03 1.500E-02 f.700E+00 4.530E-05 1.260E-06 2.160E-03 t

RA-226 1.070E+05 1.100E-03 7.900E-03 1.940E-04 7.000E-06 1.040E-02
PB-210 1.120E+05 6.700E-03 2.100E-02 4.140E-07 3.820E-09 1.430E-05

1

,

i

1

.

- - - - _ . - - -. -s---- -s..w_., , - - - - - - . - - - - - - - _ . _ . - - - , - - - - - , . . - - _ _ . , _ - - _ - - - - - - - _ _ _ _ _---------_-__-----.-__---.-._------s-- _-_ _ _ _ V
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* RESRAD-8UILD Program Output, version 2.10 11/06/ M 11:22 Page: 1- 1 : 5 **

"Itte : Default Case for RESRAD-BUILD
nput File : BESS.DAT Evaluation Time: 0.000000 years

::::::::::::::!!!!!!!!!!!.:.!!!!!!!!!!!!!!:. :::

:::.;::::::::!!!!! .!!!!!!!!:::::: ::::: !!!!!!!

666 Assessment for Time: 1 466

664 Time =0.00E+00 yr 444
:::::::::: ::..::::::::::::::::;!!! ::::. ::::::

; ::::::::: !. ::::::::::: : ::::::::!!:::::::::

ho ch QdOM\vi OM

Sourcs: 1 g g w6cwe wesi \O q' ,

Location:: Room : 1 x: 22.86 y: 45.72 : 4.57 Im3
L

Geometry:: Type: Area Area:4.18E+02 [m2] Direction: y

Pathway ::
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E+00
Removable fraction: 5.000E-01

,

iTime to Remove: 3.650E+03 Iday1
1

i

Contamination:: Nuclide Concentration
[pci/m2]

!U-238 8.890E+03 ,

U-235 4.140E+02 i

U-234 8.890E+03
PA-231 4.990E+03
TM-230 1.070E+05 ,

AC-227 5.230E+03
RA-226 1.070E+05
P8-210 1.120E+05

_ . _ . _ _ _ _ _ . . . _ . . . _ . _ _ _ - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ . _ _ _ _ _ _ _ _ _ ._ _ _-.._. ._
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Fsg)
RESRAO-BUILD Program Output, Version 2.10 11/06/96 11:22 Page: 1- 2 : 6 ****

Title : Def ault Case for RESRAD-BUILD
'

Input File : BESS.DAT Evolustion Time: 0.000000 years
t

I

;

#Eu 444

444 RESRAD-Bu!LD Dose Tables 644

#44 444 ;

!
t

t

*

Receptor Point-Source Doses

!
[mread

<

'*Source Total
1

Receptcr 1 1.6E+01 1.6E+01
' Totst 1.6E+01 1.6E+01

i
I

i
i

,i

!

;,

!
.

J

l

f
i

>

!

h

!
t

t

|

_ _ _ _ _ _ _ _ _ _ _ _ . _ . . _ _ _ _ _ . _ _ _ _ _ _ ___ . _ . . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ __
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!

U['\ V *

RESRAD-BUILD Program Output, Version 2.10 11/06/ % 11:22 Page: 1- 3 : 7 **' **

Title : Default Case for RESRAD-8UILD
Input File : BESS.DAT Evaluation Time: 0.000000 years

Pathway Detail of Doses
. . . . . . . . . . . . . . . . . . . . ,m .. .. .

... .

[mrend t

i

source: 1
Receptor Externet Deposition Inumersion Inhalation Redon Ingestion i

1 1.62E+01 4.26E-06 1.31E-07 6.19E-02 5.82E-06 2.16E-04 ;i

iTettl 1.62E+01 4.26E-06 1.31E-07 6.19E-02 5.82E-06 2.16E-04

,

O

[3es h s 24 A we-
3.

<
t

1.% Mem=
is g
t

to gek too ureu ,

regmress t o o - r e. " ;59 000 h=

|% E-3 wem
h .

t
,

c3tv hu %160A )
>
$

h

S

.-_-._-.____-_._-__,__._-_-_----___._-_---__------_---=._____c _ - ,_----_a .-- _ _ -+ --- .-



i ,

D )*

|' J |
r

i

I ** RESRAD-5UILD Program Output, version 2.10 11/06/96 11:22 Page: 1- 4 : 8 **
I fitte : Dafoult Case for RESRAD-BUILD

trput File : DESS.DAT Evolustion Time: 0.000000 years
i

| '

,

Nuclide Detail of Doses
;;;::,::::::::::;;;;'::" t

Imrend f
!

I

tource: 1
1

!

Nuclide Receptor Total ;
'

1

u-238
AU-238 2.80E-02 2.80E-02

,

U-235
U-235 T.36E-03 7.36E-03

U-234
U-234 2.03E-03 2.03E-03 .

!I PA-231
'

- PA-231 2.67E-02 2.67E-02 |1

TM-230 i

[1 TM-230 3.83E-02 3.83E-02
AC-227 ;

, ;

AC-227 2.30E-01 2.30E-01
RA-226.,

fRA-226 1.58E+01 1.58E+01
P8-210 ,

r

j P8-210 5.83E-02 5.83E-02 3':
-

s
L

s

I

i
|

!

.!
':

i

!
i

6

..__.m___ . - . . _ . _ _ . _ _ _ . . ._. _m_-_, ._ _._ - __ _ _ _ . _ _ . __.__._.m.- . ..____m _ _ _ _ _ _ _ . .
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RESRAO-BUILD Program Output, Version 2.10 11/06/96 11:22 Page: 2- 3 : 11 ** |**
,

Title : Default Case for RESRAD-9UILD
input File : DESS.DAT Evolustion Tlee: 1.00000 years

,

i

;

Pathway Detalt of Doses
t

[mrenG
-

,

source: 1

i Receptor External Deposition Isumersion Inhalation Redon Ingestion ;

1 1.53E+01 4.26E-06 1.31E-07 6.19E-02 5.53E-06 2.16E-04
Totsi 1.53E+01 4.26E-06 1.31E-07 6.19E-02 5.53E-06 2.16E-04 [

t

,k

,

?

i
!

1

!
t
I
o

i

r

k

1

!

!
r

[

i

,

i
5i

I
;

,

_.___2. ..~.___.mm_._a . - -_. .m m.______..._ __ _..__.__._..___._..___.____.___m.___.____.___________________m_._ _ _ _ _ _ _ _ _ __m _a -_ _ _ _ m _ s *_s .w- - - m- -s -,- -.
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t'

-
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i

.

!

** RESRAD-BUILD Program Output, version 2.10 11/06/96 13:11 Page: 3- 3 : 15 **
Title : D2 fault Case for RESRAD-SUILD .

Input File : DESS.DAT Evaluation Time: 2.00000 years t'

:
'

.

!

Pathway Detail of Doses
I

terem) |
I

Source: 1 g|

Receptor External Deposition Immersion Inhalation Redon Ingestion |
,

1 1.45E+01 4.26E-06 1.31E-07 6.18E-02 5.24E-06 2.15E-04 ;
+

Totst 1.45E+01 4.26E-06 1.31E-07 6.18E-02 5.24E-06 2.15E 04' ,

!
,

t

I h

h
,

I

I
, ,

h

i

'

1

;
I

I i
;
=

; ,

'

!
i

,

2

4

%

f
!

. . _ _ _ _ _ >
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i' . m
i

I
,

.

r

' * RESRAD-OUILD Progran Output, version 2.10 11/06/96 13:12 Page: 4- 3 : 19 ** i
!

"itle : Dxfoult Case for RESRAD-SUILD
:nput File : BESS.DAT Evolustion Time: 4.00000 ' years

'

1

Pathway Detall of Doses
1

[Imr W
;

!

! :ource: 1 7

Receptor Externet Deposition Itunersion Inhalation Redon Ingestion
i

1 1.29E+01 4.26E-06 1.31E-07 6.17E-02 4.65E-06 2.15E-04
Total 1.29E+01 4.26E-06 1.31E-07 6.17E-02 4.65E-06 2.15E-04 g

!

!

I
t

I

i.

L

>

!

f

I
r

! .

;

'

l

!
!

)

i
>

t

!

i
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O
RESRAD-OUILD Program Output, Version 2.10 11/06/96 13:12 Pose: 5- 3 : 23 **"

Title : Default Case for RESRAD-SUILD
input File : aESS.DAT Evaluation Time: 6.00000 years

b
:

,

Pathwey Detelt of Doses
-

e644 H 44444 H 4444 H 44444

terem]

source: 1
Recepter Externet Deposition Ismersion Inhalation Redon Ingestion |

1 1.13E+01 4.26E-06 1.31E-07 6.17E-02 4.07E-06 2.15E-04

Totst 1.13E+0i 4.26E-06 1.31E-07 6.17E-02 4.07E-06 2.15E-04

t

,

I.

h

!

I
t

?

I

i

.

I

6

I
,

t

i

E
t

L
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1

h

RESRAD-BUILD Program Output, Version 2.10 11/06/96 13:12 Page: 6- 3 27 ** ;**

Title : Dafoult Case for RESRAD-BUILD
r

j Input File : BESS.DAT Evolustion Time: 8.00000 years
i

!
t

Pathuey Detail of Doses
M 6e M M 4 M 4 M NHl4 M M 44

torena
,

tource: 1
,

Keceptor Externet Deposition Inumersion Inhelation Redon ingestion [

1 9.6YE+00 4.26E-06 1.31E-07 6.16E-02 3.49E-06 2.14E-04 ;
4

Total 9.69E+00 4.26E-06 1.31E-07 6.16E-02 3.49E-06 2.14E-04 j

f
'

[
,

i !
. I
i i

:
t

b

|
?
t
I

i

.'l,

i

f<

4 :

!
!

!
F

i

I1

:

I
,

i

!
t

.

!
:

!
!
!

!

!
. . . - .- . . . .- ,

1
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ATTACHMENT 5
.

RESRAD-BUILD 2.10;

BessWarehouse
'

PathwayDetailof Doses at t = 0(mrem)

i External Deposition Immersion Ichalation Radon Ingestion
1.62E+01 4.26E-06 1.31E-07 6.19E-02 5.82E-06 2.16E-04

AllPathways Combined: 1.63E+01 mrem.

i 1.86E-03 mrem /h

limit: 100 mrem

time to reachlimit: 54000 hours'

- - _

| Inhalation Pathway: 6.19E-02 mrem
7.07E-06 mrem /h;

'

1 limit: 10 mrem

time to reachlimit: 1415000 hours

!
1

: o
,

,

|

5

o:

. _ - _ _
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\ \

d ATTACHMENT 6 )

RESRAD-BUILD Program output, version 2.10 11/11/96 10:44 Page: 0- 0 : 1"**

Title : Default Case for RESRAD-SCILD t.

Input File : BESSDEMD.DAT

| evvt o h b ow
m . .

e.m..
.... ._.e . .e . .....e.m. ......1. ........... ....... .... ..

.. .me - -._- .. ..........m................m..=e........-.....- . . . . . . . . . . . . - ..

M M r

M RESRAD-BUILD Table of Contents M
M M
.=.=..= .....=...=. . ...... .. ,..,,, ..... .,=.=_

, , . ,

. ... ........ ..........

_
, .. _ - ,

..........__ .. .=...... ....... .......e.
.. ..

s.......
>... ..... ........ ...... .

l
s

!

tt rput Paramet ers . . . . . . . . . . . . . . . . . . . . . . . . 0- 1
>

For Each Time (I) :...................... ;

Time Specific Parameters............. 1-1
iReceptor-Source Dose Sunnery. ........ 1-2

Dose by Pathway Detai l . . . . . . . . . . . . . . . 1 -3 *

Dose by Nuclide Detail . . . . . .. . ..... ... I-4
Ful l Summary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . F - 1

:
L

h
i

t

t

f

I

i
|

?

!
r

+

._ ._._.___._m.. ____.__.__________._.______.__.______.m__ m_________. . _ _ . _ _ _ _ _ _____ _. _ -__-______ _m ._ ___ _ ._-_ _ -m __ _ . _<._
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_

,

-

| . .

I

*

'
\

;
*

I RESRAD-EUILD Program Output, version 2.10 11/11/96 10:4'. rage: 0- 1 : 2 ****
'

Title : Default Case for RESRAD-EUILD.'

[,' Input Fils : BESSDEMO.DAT
t

!

J HHHH64H6 [

,

!

| 666 664 p
'

| H6 RESRAD-BUILD Input Parameters H6

| 666 666 ;

::: :::::: .::::::::::::::::::::::::::::::::::::
(. c.::......:.:...:.:.::::...:::::::::.: :::::.:::

b

t
.

! r
!

fN & r of Sources : 1
I

I utsber of Receptors: 1

Total Time : 2.000000E+00 days
Fraction Inside : 1.000000E+00

!
'

.

'

6ee H 66 H e Receptor Information 66H6H646

teceptor Room x -y a FracTime Inhelation IngestlerKDust)

Iml Im1 Im] Im3/deyl Im2/hr] ;

1 1 22.860 45.415 1.800 1.000 1.80E+01 1.00E-04 .

>

I

|
i

i
t

6H44444 Receptor-Source Relationship 66666H6 i

!

-

Recept Source 1
,

rnaaaaaaaaaaaaaaaas
i

Density Thickness Or ,

|
Ig/cm3) tem]

'
1 2.40E+00 0.00E+00 RT

|

5

f

i,

.,

6-

!
i

1 i
'

i

_ . _ _ _ _ _ - . _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _. . . _ . . _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ ._ _ . _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .__ _ _ _ _ _ _ _ _ _
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..

%
;

RESRAD-BUILD Program Output, Version 2.10 11/11/96 10:44 Page: 0- 2 3 ****

Title : Default Case for RESRAD-BUILD
i

Input File : BESSDEMO.DAT
<

b

,

e4NNe444 Building Information 6444e444

i !

,

Building Air Exchange Rate: 1.00E+02 1/hr !i

<

i

H aight [m] Air Exchanges [m3/hr]
;

Aree [m2)
i..... ..** .... **..**....**

. .

*. *

* =001: 2.06E+07 ,

t

M1: 9.144 * Room 1 * Q10 : 2.06E+07 ;

* LAMBOA: 1.00E+02 *

Area ******** * * ,

E

e .
,

.......*******....**** . ******
,

Deposition velocity: 1.00E-02 [m/s) Resuspension Rate: 5.00E-06 [1/s)
>

>

[

!
I

t
?

w

!

;

f*
'

t

,

!
>

5

I

i
h

[
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J F O
RESRAD-SUILD Program Output, Version 2.10 11/11/96 10:44 Page: 0- 3 : 4 ** i.**

. Titts : Default Case for RESRAD-SUILD
input File : DESSDEMO.DAT

f

64444444 Source Information 64444444

Source: 1
Location:: Room : 1 x: 22.86 y: 45.72 z: 4.57tml
Geometry:: Type: Area Area:4.18E+02 (m2) Direction: y

Pathway ::

Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 1.000E+00
Removable fraction: 1.000E+00

Time to Remove: 2.000E+00 [ day 1 ,

Redon Release Fraction: 1.000E-01

r

contamination::
tuctide concentration Dose Conversion Factors .

& & & && &&&&&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

Ingestion Inhalation External External Submersion !

(Surface) (Volume) .I
[pci/m2) (mrem /pcil [ mrem /pcli [mreavyr/ [ mrem /yr/ tareW yr/

(pci/m2)] (pci/m3)) (pci/as)) !

k
i

U-238 8.890E+03 2.500E-04 1.200E-01 3.530E-06 9.510E-08 1.600E-04
U-235 4.140E+02 2.500E-04 1.200E-01 1.950E-05 4.740E-07 9.030E-04
U-234 8.890E+03 2.600E-04 1.300E-01 8.750E-06 2.520E-10- 8.930E-07 ,

PA-231 4.990E+03 1.100E-02 1.300E+00 4.760E-06 1.190E-07 2.010E-04 |
T;:-230 1.070E+05 5.300E-04 3.200E-01 8.780E-08 7.570E-10 2.040E-06

i
AC-227 5.230E+03 1.500E-02 6.700E+00 4.530E-05 1.260E-06 2.160E 03
RA-226 1.070E+05 1.100E-03 7.900E-03 1.940E-04 7.000E-06 1.040E-02
PS-210 1.120E+05 6.700E-03 2.100E-02 4.140E-07 3.820E-09 1.430E-05 I

,

t

I

b

i

|

. --- . .-
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%g

RESRAD-SUILD Program Output, Version 2.10 11/11/96 10:44 Page: 1* 1 : 3 ** ;**

Title : Default Case for RESRAD-5UILD
-

'

t

Input File * OES5 DEMO.DAT Evetustion Time: 0.000000 years
.

5

-

444 Assessment for Time: 1 444 i
|

444 Time =0.00E+00 yr 444
t

[::::::::::::::::::::::::::::::::. ::::::::.!:. :

ee444444 Source Information 44444444
i

source: 1 1

Location:: Room : 1 x: 22.86 y: 45.72 z: 4.57 [m]
r

Geometry:: Type: Area Aree:4.18E+02 [m2] Direction: y
6

Pathway ::
Ofrect Ingestion Rate: 0.000E+00 (1/hr2
Fraction released to air: 1.000E+00 i

Removable fraction: 1.000E+00

Time to Remove: 2.000E+00 (doy]

i

?

contamination:: Nuclide concentration
[pCf/m2] 7

U-238 8.890E+33 ,

L

U-235 4.140E+02
U-234 8.890E+03

r
PA*231 4.990E*03
TM-230 1.070E+05

t

AC-227 5.230E+03 *

RA-226 1.070E+05
[PB-210 1.120E+05
.

r
a

i
. h

!

i
|
i

t

_ _ - _ __ .. _ _ _ . . . . __ _ _ _ _ _ _ . _ ___ ____ _ ___=__ _ __ _ _ _ _____ _ _ __ _ . ______ _ _ _ _ _ _ _ _ _ . _ _ _ _ . . .
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RESRAD-SUILD Program Output, Version 2.10 11/11/96 10:44 Page: 1- 3 : 7"'**

Title : Default Case for RESRAD-8UILD t

Input File : SESSDEMO.DAT Evolustion Time: 0.000000 years - ;

I
i

!

!
;Pathuey Detail of Doses

' [;:::::;;;:::::::::::.::::::
's

[mrend
,

i

!

Source: 1 ;

Receptor Externet Deposition Insnersion Inhalation Redon Ingestion ,

s

1 8.85E-02 8.51E-05 2.62E-06 1.24E+00 3.20E-08 4.32E-03 ,

Total 8.85E-02 8.51E-05 2.62E-06 1.24E+00 3.20E-08 4.32E-03

t
i
L

I
!
f

'
.

7

l
r

I
,

h

I

:

i
>

1

k'

=

4

i

,
;

!

i
Ie

,

6

f

I
;

- < - _ - - - - _ - - . _ - _ . _ _ _ . - - . _ ~ ..-~.,n..
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** CESRAD-80lLD Program Output, Version 2.10 11/11/96 10:44 Page: 1- 4 8 **
.

Title : Default Case for RESRAD-8UILD
Irput File : BESSDEMO.DAT Evolustion Time: 0.000000 years

I.

Nuclide Detalt of Doses
6eetee#64ee64 H4464446e'

terest

>

source: 1
!

Nuclide Receptor Total
1 I

u-238
U-238 1.64E-02 1.64E-02

|
! U-235 t

U-235 7.98E-04 7.98E-04
U-234 . [

U-234 1.76E-02 1.76E-02
PA-231'

PA-231 9.92E-02 9.92E-C2 .

TM-230
TM-230 5.22E-01 5.22E-01

AC-227 '
,

AC-227 5.35E-01 5.35E-01
RA-226 7

|
RA-226 1.00E-01 1.00E-01 >

|
P8-210 1;
PB-210 3.92E-02 3.92E-02 .

.

b

T

:

,

. .

:
r

I
e

i

i
,

f

,

- - _ _ _ - - _ _ = _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ ____ . _ .- _ . . . - - - _ _ .
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RESRAD-BUILD Program output, version 2.10 11/11/96 10:44 Page: 0- 0 : 1 ****
,

.

Title : Dr. fault Case for RESRAD-OUILD +

v

Input File : SESSDEMO.DAT

i evvt c h b out ;
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** RESRAD-90!LD Program Output, Version 2.10 11/11/96 10:44 Page: 0- 1 : 2 **

Title : Default Case for RESRAD-SUILD
input File : DESSDEMO.DAT

i
t

6M 666
!

M6 RESRAD-BUILD Input Parameters M6
666 4M
t;!;!!!"!! . ::::::!!!!!!!; ::: "!":!!!i:::!!!!!

..m.....,= ...... .- -. m...... m.........m. . .<e..... ;;. . - _ . , m . . . . e .
_

.........

!

!

Nwber of sources : 1

Ntaber of Receptors: 1

Total Time : 2.000000E+00 days
Fraction Inside : 1.000000E+00

!
,

6666666 M 6 Receptor Information M6H6MM ,

|

teceptor Room x y z FracTime Inhalation Ingestion (Dust)

Im] tm] [m] [m3/dey) [m2/hr]
1 1 22.860 45.415 1.800 1.000 1.80E+01 1.00E-04

;

*6eteM66 Receptor-Source Relationship 66666666
r

f

Recept Source 1
'

6[66666666666666666
Density Thickness or
Ig/cm31 Icm3

1 2.40E+00 0.00E+00 RT ,

I

i,

b

!
,

e- .

F

>

h
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RES30-gu!LD Program Output, Version 2.10 11/11/96 10:44 Page: 0- 2 3 ** |**

Title : Default Case for RESRAD-BUILD
Input File : SESSDEMO.DAT

!
,

A

P

;

p

66MeeH Building Information eeeeM M

!
>

Building Air Exchange Rate: 1.00E+02 1/hr

!

*

Height [m] Air Exchanges Im3/hr]
,

Area Im2)
********.****.****... . .**. 7,

t. .
,

. . ,

2

a001: 2.06E+07*

|H1: 9.144 * Room 1 * Q10 : 2.06E+07
* LAMBDA: 1.00E+02 *

A rta***"*** * * !

. . !

;
. .. .... .. .. .

t
,

F-

i Deposition velocity: 1.00E-02 [m/s] Resuspension Rate: 5.00E-06 [1/s] |

I

!
1 !

I.
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** RESRAD-BUILD Program Output, version 2.10 11/11/96 10:44 Page: 0- 3 : 4 **

Title : Default Case for RESRAD-BUILO .

Input File : BESSDEMO.DAT

646e6666 Source Information 664e6666

sourca: 1
Location:: Room : 1 x: 22.86 y: 45.72 z: 4.57 tm]

Geometry:: Type: Area Area:4.18E+02 Im2) Direction: y >

Fathway ::

Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 1.000E+00
Removable fraction: 1.000E+00

'

Time to Remove: 2.000E+00 (day 1

Redon Release Fraction: 1.000E-01

,

Contamination::
Nuclide Concentration Dose Conversion Factors 7

&&&444444A4444444444&444444444&a&& dad &d&& dad &&dAana&&

Ingestion I s alation External External Submersion
(surface) (voltane) !

[pci/m21 [mren/pCl3 [ mrem / pct) terem/yr/ terem/yr/ terem/yr/
-

,
'

(pci/m2)] (pci/m3)] (r41/m3)]
:
,

U-238 8.890E+03 2.500E-04 1.200E-01 3.530E-06 9.510E-08 1.600E-04 !

U-235 4.140E+02 2.500E-04 1.200E-01 1.950E-05 4.740E-07 9.030E-04
U-234 8.890E+03 2.600E-04 1.300E-01 8.750E-03 2.520E-10 8.930E-07
PA-231 4.990E+03 1.100E-02 1.300E+00 4.760E-06 1.190E-07 2.010E-04

i

TM-230 1.070E+05 5.300E-04 3.200E-01 8.780E-08 7.570E-10 2.040E-06
f.C-227 5.230E+03 1.500E-02 6.700E+00 4.530E-05 1.260E-06 2.160E-03
RA-226 1.070E+05 1.100E-03 7.900E-03 1.940E-04 7.000E-06 1.040E-02
PB-210 1.120E+05 6.700E-03 2.100E-02 4.140E-07 3.820E-09 1.430E-05

:
?

i

r
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** RESRAD-BUILD Program Output, Version 2.10 11/11/96 10:44 Page: 1- 1 : 5 **

Title : Default Case for RESRAD-90!LD
Input File : BESSDEMO.DAT Evaluation Time: 0.000000 years ,

' .

.

-"

4H Assessment for Time: 1 M6
446 Time =0.00E+00 yr M6
::.:::::::::::::::::::::::::::::::::::::::::::::
:::::::!!!. ::"!!!!!!!!!!" . ::::::::::: !!!!!!! |

e4H 6666 Source Information 6ee64H6

; Source: 1
Location:: Room : 1 x: 22.86 y: 45.72 2: 4.57 tal
Geometry:: Type: Area Area:4.18E+02 Im21 Direction: y
Pathway :: ,

Direct Ingestion Rate: 0.000E+00 (1/hr}
Fraction released to air: 1.000E+00 f

Removable fraction: 1.000E+00

Time to Remove: 2.000E+00 [ day 1

;

i
!

!

Contamination:: Nuclide Concentration
(pci/m2)

U-238 8.890E+03 ,

U-235 4.140E+02
'

U-234 8.890E+03
PA-231 4.990E+03
TM-230 1.070E+05

>

AC-227 5.230E+03
*

RA-226 1.070E+05
P8-210 1.120E+05

i

,

b

f
!

?

i
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** RESRAD-BUILD Program Output, Version 2.10 11/11/96 10:44 Page: 1- 3 : 7 ** ,

t

!Title : Default Case for RESRAD-BUILD
Irput Fite : BESSDEMO.DAT Evolustion Time: 0.000000 years

t

r

Pathway Detalt of Doses [

| ;

ImrenG ,

t
' Source: 1 t

!

Keceptor Externst Deposition linsersion Inhalation Redon Ingestion
1 8.85E-02 8.51E-05 2.62E-06 1.24E+00 3.20E-06 4.32E-03 ;

Tetal 8.85E-02 8.51E-05 2.62E-06 1.24E+00 3.20E-08 4.32E-03

1
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I h
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** RESRAD-SUILD Program output, version 2.10 11/11/96 10:44 Page: 1- 4 8 **
+

Title : Default case for RESRAD-BUILD
Irput File : DESSDEMO.DAT Evolustion Time: 0.000000 years

!

leuclide Detelt of Doses
i

4444444H44444444444444
tares 0

Sourc2: 1
I

Nuclide Receptor Total
1 I

t
U-238 t

U-238 1.64E-02 1.64E-02
,

U-235 t

U-235 7.98E-04 7.98E-04 ;

U-234 ,

!

U-234 1.76E-02 1.76E-02 i
,

PA-231

PA-231 9.92E-02 9.92E-02 .

TM-230
IM-230 5.22E-01 5.22E-01

r

AC-227
AC-227 5.35E-01 5.35E-01

RA-226
.

?

CA-226 1.00E-01 1.00E-01
,

PB-210
i

'P8-210 3.02E-02 3.92E-02
.

!
t

t
!
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i
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i
>

!

k
:
,

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



_ . . - - . _ _ _ _ _ . - _ _ _ . _ _ _ _ _ _ _ _ . . . _ _ _ _ _ _ _ _

.

b

i

d
I

.

.

d

i i

; |

I I

1

,

d I

i 1
1

,

;

! ATTACHMENT 2I

1

1

'

.

4

!
t

4

,

,
4 :

|*

s 1

; )

i
! [
.

O

i

!
s

i

.

I

i

4

i
i

*
T.

d

4

't

1

J

%

4

k

4

i

t

e

4



. _ _ _ _ _ _____ __-__ __ _ . _ _. _ _ _ . _ . _ _ _ .

.

i

; Radiological Assessment of Gmnd Junction Quonset Hut
.

. Residual Contamination '

i
! Decontamination efforts were performed on the exterior of the Quonset Hut in Grand Junction, i
i CO to remove radioactive materials. . Follow-up surveys indicate that some fixed contamination i

remains at levels above established total contamlation limits. Based on previous |
1 characterization information, it is believed that the material is uranium mill tailings. The

presence of both beta-gamma and alpha radiations indicates that the contamination is likely not !,

! a single radionuclide.
]
'

i

j' A radiological assessment was performed to determine potential doses to the public in the event I

of unrestricted release of the building. The risk assessment methodology employed here is based
on the calculation of the number of hours required to receive a dose equal to the limits. The.

total effective dose equivalent (TEDE) was modeled using the RESRAD-BUILD code (version
j - 2.10) developed by Argonne Nationallaboratories. Shallow dose to the skin was modeled using
| the VARSKIN Mod 2 code. A comparison was also made to applicable contamination limits.
I

The regulatory dose limits, contamination limits, and recommended dose limits that apply to this
j situation are taken from DOE Order 5400.5, Radiation Protection of the Public and

Environment, and frcm recommendations of the ICRP and NCRP. The TEDE limit in DOE4

! Order 5400.5 is 100 mrem per year. The Order further restricts the annual dose from airborne

] radioactivity to 10 mrem.
,

:

,
For unrestricted release of materials, the limits in Order 5400.5 are 1,000 dpm/100 cm2
removable alpha,1,000 dpm/100 cm2 removable beta-gamma, 5,000 dpm/100 cm2 total alphai

] - (removable + fixed), and 5,000 dpm/100 cm2 total beta-gamma (removable + fixed). The
i UMTRA Project has been instructed by DOE (Attachment 1) to use these contamination limits
'

unless there is evidence that the majority of contamination is Ra-226 or Th-230, in which case
more restrictive limits apply. Order 5400.5 also states that the average and maximum dose rates

j associated with surface contamination resulting from beta-gamma emitters should not exceed 0.2
mrad /h and 1.0 mrad /h, respectively, at I cm (0.4 in).

Although no shallow dose regulatory limit exists for members of the public, the ICRP,

; (Publication 60) and the NCRP (Report 91) both recommend limiting shallow dose to the skin
to 5,000 mrem per year for members of the public.,

1

I For all calculations, the maximum fixed beta-gamma measurement found on exterior surfaces
less than approximately six foot above ground was used. This approach is conservative in that

: the maximum contamination level is considerably higher than the overall average for the
'

building. It is appropriate because realistic exposure scenarios are best modeled using only
accessible areas (less than six foot above ground). The maximum beta-gamma measurement was.

then correlated to specific radionuclide contamination levels using the tailings matrix alpha- and
beta- factors from Attachment 2 (Reif 1992).

) The highest fixed beta-gamma contamination level on the accessible exterior of the Quonset Hut
; is approximately 77,300 dpm/100 cm2 Many areas along the foundation of the north and south

walls of the building are contaminated at levels ranging from 40,000 to 70,000 dpm/100 cm2

II/2t/96 Page 1 of 3
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!

Fixed alpha contamination is approximately 38,900 dpm/100 cm2 Note that the alpha and beta-
,

. gamma measurements were not necessarily taken in the same location. To determine the
contamination level for a specific radionuclide (e.g., Th-234), the following formula is used:

:

77 3 0 0 dpm , 2. 2 2 dpm , 10~' p C1 , 3,9 3,3 g.s , g ,y,3 g-s p Cl
pCl_ *

100 cm2 pCl cm ;a

!
'

All radionuclide contrmination levels were determined with this method, and the results in
Attachment 3 were r <cd in the subsequent models. |

The RESRAD-BUILD model was conservative in that it was assumed that a person was exposed
1 foot from a large wall contaminated with the radionuclides in Attachment 3. It was also
assumed that 50% of the contamination would be removed over the course of 10 years, and that !

| all of the removed contamination would be available in the air. Attachment 4 contains the model

| input parameters and results. A summary of the risk assessment can be found in Attachment 5.

For shallow dose assessment, modeling methodology was conservative in that the maximum
: contamination level measured was assumed to be spread over a 5-m2 area, with a target area of
i 100 cm2 Skin depth was estimated to be 7 mg/cm2 for the shallow dose equivalent calculation,

The separation of source and receptor was 304.8 mm (1 ft). The results from this analysis cani

i be found in Attachment 3.

Based on the modeling assumptions and methodology, it can be seen that no annual dose limits

O or recommendations will be exceeded. These estimates are conservative in that reduction of the-
. source term by weathering and radioactive decay over time is not considered. Table 1 gives the
number of hours necessary in the exposure condition (1 foot from wall) for a given limit to be
reached. Note that the average year contains 8,766 hours, and that nearly continuous exposure
for a full year at one foot from the area of highest contamination would be required before the
recommended skin dose limit was reached. Occupancy for this length of time would result in
a dose that is one-third of the TEDE limit, and less than 3% of the airborne limit.

Table 1. Quonset Hut Risk Assessment

Annual Limit mrem hours required

DOE 5400.5 TEDE 100 21,000

DOE 5400.5 Airborne 10 302,000

ICRP Skin (recommended) 5000 7,000
_

The existing maximum contamination levels on the Quonset Hut are compared to the unrestricted
release criteria listed in DOE Order 5400.5 in Table 2. The maximum contamination level is
fifteen times greater than the allowable residual contamination. Note that the calculated
maximum shallow dose rate at I cm (0.4 in) is 2.2 mrad /h, greater than the 1.0 mrad /h
recommended threshold in Order 5400.5.

I

11/21/96 Page 2 of 3
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|

|
|

|
|

r To evaluate the dose from demolition of the Quonset Hut, the RESRAD-BUILD code was again
|' used. Demolition model parameters were the same as used in the TEDE and inhalation dose
'

calculation, except all of the contamination was assumed to become airborne over the course of

two days. The demolition TEDE was calculated as 6.1 mrem, with inhalation the main pathway
(Attachment 6).

'Table 2. Comparison of Exisdag Contamination lents to Unrestricted Release Criteria

DOE Order 5400.5
j Quonset Hut Allowable Contamination *

| (mas dpm/100 cm") (dpm/100 cm")

Remomble Fixed Remomble Total

al ha 25 38,900 1000 $000P

beta-gamma N/A 77,300 1000 5000

* Contamination limitsfor uranium and its associated decay produas
| N/A = Not Available
1

Key Points:
i

The contamination levels on the Quonset Hut exceed the allowable contamination levels-

for unrestricted release found in DOE Order 5400.5.

The recommended dose rate limit for surface contamination contained in Order 5400.5-

is exceeded.
l
l

Based on modeling, no member of the public could receive doses that approach-

regulatory or recommended limits.

Demolition of the building does not appear to pose a radiological concern.-

The Quonset Hut is currently used for equipment storage and is fenced. A city park is-

to be built in the vicinity of the Quonset Hut.

References
Reif, R.H.; Turner, J.B.; Carlson, D.S. Uranium in vitro bioassay action level used to screen

workers for chronic inha'ation intakes of uranium mill tailings. Health Phys. 63:398-401;
1992.
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ATTACHMENT 1

3050-92-079

O
V United States Govemment Department of Energy

memorandum MK-FERGUSON CCptbuquerque Field Offlee
A r lect OHice

A1.BUQUERQUE

Ju 21 bDATE: JAN 221992
REPLYT0
mm UWRACAE REGIVED

SU!LJECT: DOE-HQ Guidance on Proposed Surface Contamination Release
Limits

To: James G. Oldham, Project Director, MK-F

A recent review of UMTRA Project proposed surface
contamination release limits by the DOE-HQ, Air Water and
Badiation Division were found to be unacceptable. Therefore, you
are directed to use the limits specified in Nuclear Regulatory
Commission Regulatory Guide 1.86, Table 1 for UMTRA Project
work. Contamination at UMTRA sites should be considered to be

O U. net, u.235, u-236. and associated eecay products. in extreme
cases where a maiority of the activity of the contamination is known
to be from a specific associated decay product, such as Ra-226 or
Th-230, the limits for those specific isotopes may be used. This
! uidance will be incorporated into the next revision of the UMTRA

roject ES&H Plan.

Should you have any questions, please contact Charlene
Esparza-Baca at 845-5664.

o a
Frank D. Bo iljevac
Technical Support up Leader
Uranium Mill Tailings Remedial

| Action Project Office
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$C. Soden, EPD, AL E g g 5"'e = =a v
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ATTACHMENT 2 1

tailing Bq / unit beta-Bq alpha-Bq beta alpha
! matnx tailing beta alpha / unit / unit factor * factor **

U-238 0.083 1 8.30E-02 1.29E-02
| (3) H-234 0.083 1 8.30E-02 1.93E-02

Pa-234 0.083 1 8.30E-02 1.93E-02
'

U-234 0.083 1 8.30E-02 1.29E-02 r

% - 230 1 1 1.00E+00 1.55E-01 -

; Ra-226 1 1 1.00E+00 1.55E-01 -

| Rn-222 1 1 1.00E+00 1.55E-01
| Po-218 1 1 1.00E+00 1.55E-01

Pb-214 1 1 1.00E+00 2.32E-01
| Bi-214 1 1 1.00E+00 2.32E-01

Po-214 1 1 1.00E+00 1.55E-01
Pb-210 1 1 1.00E+00 2.32E-01
Bi-210 1 1 1.00E+00 2.32E-01
Po-210 1 1 1.00E+00 1.5#E-01
U-235 0.003868 1 3.87E-03 6.00E-04

Th-231 0.003868 1 3.87E-03 8.97E-04 i
Pa-231 0.0466 1 4.66E-02 7.23E-03
Ac-227 0.0466 1 4.66E-02 1.08E-02
Th-227 0.0466 1 4.66E-02 7.23E-03
Ra-223 0.0466 1 4.66E-02 7.23E-03
Rn-219 0.0466 1 4.66E-02 7.23E-03

i

Po-215 0.0466 1 4.66E-02 7.23E-03 i
Pb-211 0.0466 1 4.66E-02 1.08E-02 l

O '8i-211 0.0466 1 4.66E-02 7.23E-03
Il-207 0.0466 1 4.66E-02 1.08E-02

sum 10.759 10 15 4.310 6.449 l

i

* fraction of beta-Bc per unit tailin p divided by total beta-Bq |
** fraction of alpha- Bq per unit taiing divided by total alpha-Bq

,

O
'

1
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ATTACHMENT 3 |

| Quomet 77300 dpm/100cm2 beta 38900 dpm/100cm2 alpha i

!- 3.48E-04 pG/cm2 . 1.75E-04pCi/cnf |

|O -

v^asxin ued2
'

source area = 5 m2
| beta alpha @lft @ lcm 1
| gG/cm2 C1/cm2 rad /h rad /h

U-238 2.26E-06
,

Th-234 6.71E-06 0.00E+00 7.13E-M '

Pa-234 6.71E-06 3.02E-05 6.01E-05
| U-234 2.26E-06 ;

; H-230 2.72E-05
| Ra-226 2.72E-05
' Rn-222 2.72E-05

Po-218 2.72E-05 ,

Pb-214 8.08E-05 1.59E-04 8.68E-04 i

Bi-214 8.08E-05 2.81E-04 6.39E-04,

! Po-214 2.72E-05
| Pb-210 8.08E-05 0.00E+00 0.00E+00 |

Bi-210 8.08E-05 2.28E-04 6.14E-04 l

|- Po-210 2.72E-05
| U-235 1.05E-07 ;

; Th-231 3.12E-07 0.00E+00 2.95E-06 i
Pa-231 1.27E-06 i

| O
n 227 3.77E-06
Ac

| 227 1.27E-06
Ra-223 1.27E-06 !
Rn-219 1.27E-06

i Po-215 1.27E-06
! Pb-211 3.77E-06 !

Bi-211 1.27E-06 i

T1-207 3.77E-%
,

|

sum 6.98E-04 rad /h 2.19E+00 mrad /h |

ICRP 60 recommended skin
doselimit to public: 5 rem:

|
time to reachlimit: 7000 hours

!

,

O
'

.
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ATTACHMENT 4
t
;

a

** RESRAD-SUILD Program Output, Version 2.10 11/07/96 12:36 Page: 0- 0 1 ** ,

Title : Default Case for RESRAD-OUILD ,

!

I@ut File : GUONSET.DAT,

'r
i
t
t

!
'

M6 N6 .,

H6 RESRAD-BUILD Table of Contents Me
M4 666 .[

!
t
'

|

I
.*
;

I mut Paramet ers . . . . . . . . . . . . . . . . . . . . . . . . 0- 1 (
For Each Time (I) :...................... [

Time specific Parameters.............. I-1 {
Receptor-Source Dose Summary......... 1-2

.

|Dose by Pathway Detai t . . . . . . . . . . . . . . . . I-3 ;

Dose by Nuclide Detail. . ... .. .. ....... I-4
Ful l Summa ry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . F- 1

!

,!
?

I
t

t

5

i
t

t
&

f

|
r

s

1

:

f
,

i
i

,

i
h

! ,

?
t

i

I
i
|
r

l
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* RESRAD-9UILD Prograin Output, Version 2.10 11/07/96 12:36 Page: 0- 1 : 2 **

itle : Default Case for RESRAD-9U!LD
rput Fite : GUONSET.DAT

666 466

666 RESRAD-9UILD Irput Parameters 666

666 446

:: ...!!!!!!!!!::!!:::::::::. :::::::!!!!!!!!!!!

:::::::::::::!!!!!!!!!!!!!. :::::::.::: !!"!!!!!

Number of Sources : 1
!Ntaber of Receptors: 1

Total Time : 3.650000E+02 days
Fraction Inside : 1.000000E+00 .

t

- i
|

4666666664 Receptor Information 66e6466664

ecepter Room x y a FracTime Inhalation Ingestion (Dust) [
[m] tm] tm] [m3/ day 1 Im2/hr) i

1 1 22.860 45.415 1.800 1.000 1.80E+01 1.00E-04 I
i

i
f

I
66666666 Receptor-Source Relationship 66666666 |

Kecept Source 1 ;

4666666666666666666
Density Thickness or

tIg/cm3] [cm)
1 2.40E+00 0.00E+00 RT

i

!
,

:

5

.b

>

i

_ _ _ _ _ _ - _ . . _ _ _ _ . _ _ _ _ _ _ . . _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ -,-e,, w -v - = r ,--w
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.

'
* REsRAD-SUILD Program output, Version 2.10 11/07/96 12:36 Page: 0- 2 : 3 **

itte : Default Case for RE5 RAD-BUILD
riput File : GLXNISET.DAT t

i

t

b

EENiddet Building Information 44446666 <

|

1

|
,

Building Air Exchange Rate: 1.00E+02 1/hr ;

!
r

MeightIm] Air Exchanges Im3/hr] .

t

Ares [m2] ;

*******************************

* *

* * ,

* <=001: 2.06E+07 .'h
* Room 1 * Q10 : 2.06E+07H1: 9.144
* LAMBDA: 1.00E+02 *

Arse ******** * * t

* * i
***_ ;= n n:.******************

!
!

Deposition velocity: 1.00E-02 [Ws1 Resuspension Rate: 5.00E-06 [1/s] t

I

i

+

.!
.

I

s

f

1s

,

b

I

f

=_ - _ - .. . .. . . , . . . . .. - - - - . . - - . - - - - .]
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C O O
* RESRAD-BUILD Program Output, Version 2.10 11/07/96 12:36 Pose: 0- 3 : 4*

'Itte : Default Case for RESRAO-BUILD
rput File : QuoNt!* .DA T

666eM 66 source Information 66666666

source: 1
Location:: Room : 1 x: 22.86 y: 45.72 2: 4.57tml

Geometry:: Type: Aree Aree:4.18E+02 Im2] Direction: y
.

Pathway ::
[Direct Ingestion Rate: 0.000E+00 I1/hr}

Fraction reteesed to air: 1.000E+00 ;

Removebte fraction: 5.000E-01 [
tTime to Remove: 3.650E+03 Idey)

Radon Release Fraction: 1.000E-01
,

P

Contamination::
Nuclide Concentration Oose Conversion Factors

A& &&,& && & && & &&&& &&&&& && &&& &&&&& &&&&&&&&&&&& &&&&&&&&&&&

Ingestion Inhalation External Externet St&mersion
(surface) (Voltane)

!

(pC1/m2] terem/pci] terem/pcil terem/yr/ terem/yr/ torenvyr/
(pC1/m2)] (pci/m3)I (pci/m3)] ;

U-238 2.I60E+04 2.500E-04 1.200E-01 3.530E-06 9.510E-08 1.600E-04
U-235 1.050E+03 2.500E-04 1.200E-01 1.950E-05 4.740E-07 9.030E-04
U-234 2.260E+04 2.600E-04 1.300E-01 8.750E-08 2.520E-10 8.930E-07
PA-231 1.270E+04 1.100E-02 1.300E+00 4.760E-06 1.190E-07 2.010E-04

>

TM-230 2.720E+05 5.300E-04 3.200E-C' 6.780E-08 7.570E-10 2.040E-06
AC-227 3.770E+04 1.500E-02 6.700E+00 4.530E-05 1.260E-06 2.160E-03
RA-226 2.720E+05 1.100E-03 7.900E-03 1.740E-04 7.000E-06 1.040E-02
PB-210 8.080E+05 6.700E-03 2.100E-02 4.140E-07 3.820E-09 1.430E-05

!

.

i
_- -_-_-___ ___._ ._ -___.--- - _._ _.._ _.__ - - _ ___ _.___-_.. - - ..c . .. . - - -. , . . . ..- . , . -~ -- --- . , , - ,. - .,-.--- , an, . - , - ,.-- -. _
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h
b 3

* RESRAD-OUILD Program Output, version 2.10 11/07/96 12:36 Pope: 1- 1 : 5 **

fitte : Difault Case for RESRAD-BUILD
input File : eu0NSET.DAT Evaluation Time: 0.000000 years

444NNW444444444

444 Assessment for Time: 1 444

444 Time =0.00E+00 yr 444
,

i

44444444 Source Information 4444e644

Source: 1
Location:: Room : 1 x: 22.86 y: 45.72 z: 4.57 tal
Geometry:: Type: Area Area:4.18E+02 tm2) Direction: y

Pathway 2:
Direct Ingestion Rate: 0.000E+00 [1/hr)

i Fraction reteesed to air: 1.000E+00
Removable fraction: 5.000E-01
Time to Remove: 3.650E+03 Iday1

!
t

contaminetton:: Nuclide concentration
[pcl/m21 )

U-238 2.260E+04 ;

IU-235 1.050E+03
U-234 2.260E+04
PA-231 1.270E+04
TM-230 2.720E+05 t

AC-227 3.770E+04
RA-226 2.720E+05 .;
PS-210 8.080E+05 |

!
.

[
r

f

f

i
;

r

?

_ . _ _ _ . _ _ _ _ __ - . _ _ _ _ _ _ _ _ _ . . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ ___ ____ _ ___ _ _ . __ __ _ . _ _ _ ___
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** RESRAD-BUILD Program Output, Version 2.10 11/07/96 12:36 Pese: 1- 2 : 6 **

Iltte : Default Case for RESRAD-BUILD ,

trput File : GUONSET.DAT Evaluation Tisse: 0.000000 years ,

t

,

,

4M #M
iM RESRAD-BUILD Dose Tebtes 4M

i

EM 646

. ..-e....... .. .......e _. . . ...........e.....e...m .

.... . .. .... ............. ,

_

;w+eet. cer-.=.ee e.e.-eee....e.e.t.e.=._ . . . . . . . . e .e e r .e e . .e t- e. .m.. . . . ...... .

I

Receptor Point-Source Doses
,

.-

t.....-....=.=. ..=.=.= . ,,, .,t , . ,.

. . .. ...

[mrend j
r
i

Source Total i
r

1 '

>

Receptor 1 4.3E+01 4.3E+01 i

Totcl 4.3E+01 4.3E+01

!
!

I

i
!

!

!

6

>

>

t

'b

'
.

*

!
:

t
6
.

.h

P

i.

?

- - . - , - _-
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!

[% L

'l I

!
t
.

!
* RESRAD BUILD Program Output, Version 2.10 11/07/96 12:36 Page: 1- 3 : . 7 ** ;

;

'Itte : Default Case for RESRAD-BUILD
a

rput File : GUONSET.DAT Evaluation Time: 0.000000 years
i

a r

.

+Pathesay Detail of Doses
:::::::: G L ::::::::::::

,

[mrenG

w rce: 1 ;
,

Receptor External Deposition Isumersim Inhalation Redon Ingestion
i

1 4.23E+01 1.11E-05 3.40E-07 2.90E-01 1.48E-05 1.34E-03

Totst 4.23E+01 1.11E-05 3.40E-07 2.90E-01 1.48E-05 1.34E-03 |

1

f

h
t
.

4

:
I

!.

i
$

I
!

I
>

f
l-

$,

i

t
L

h

{
!

.!

- _ . _ . . . - _ _ _ . . _ . _ _ _ _ _ _ - _ _ _ _ . _ - _ _ . _ _ . , - _ . - _ _ . _ _ _ _ _ - . _ _ . - _ - _ - - - - _ _ - _ _ . - - - - - - - - - - - - , _ _ __ v -~.. ,,, ,,



** RESRAD-SUILD Program Output, Version 2.10 11/07/96 12:36 Page: 2- 3 : 11 **
; fitte : Default Case for RESRAD-SUILD

teput File : GUONSET.DAT Evaluation Time: 1.00000 years

,

Pathuey Detait of Doses
;;; ;;;: :::,::::::::::::::

[mrend

source: 1
Receptor External Deposition Inumersion Irhalation Redon Ingestion

i 1 4.01E+01 1.11E-05 3.40E-07 2.86E-01 1.41E-05 1.31E-03

Total 4.01E+01 1.11E-05 3.40E-07 2.86E-01 1.41E-05 1.31E-03

.

.-_ _ . _ . _ _ - ._.___m_.__ _ . _ _ _ - _ . .______._.___.____m.._.__m_m._,____._____u_________ _ _ _ _ _ _ _ . _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ .__ _ -_ __.-_ _ . _--_=_ J_
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%
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-

'

,

.

* RESRAD-BUILD Progras Output, Version 2.1011/07/9612:36 Page: 3- 3 : 15 ** i

Title : Default Case for RESRAD-BUILD *

Ig ut File : euouSET.DAT Evetustion Times 2.00000 years ;

;

i
y

Pathway Detalt of Doses
G:::::;::::::::::::::::.;;: -

I

[mreu0
i

iource: 1 ;

Receptcr Externet Deposition limnersion Inhalation Redon Ingestion .[
1 3.80E+01 1.11E-05 3.40E-07 2.82E-01 1.33E-05 1.29E-03 :

Total 3.80E+01 1.11E-05 3.40E-07 2.82E-01 1.33E-05 1.29E-03 ,

b
!

I
f

I
r
;

$
t
t

I

i

i

i
t-

r
t
.

i
h
!
t

I
L

!

t

.i

:
I

,

r
t

W

i

>

?
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'

'%
} aJ .,

I

j RESRAD OUILD Program output, Version 2.10 11/07/96 12:37 Page: 4- 3 : 19 ***
'

'itte : D2foult Case for RESRAD-BUILD
nput File : GUONSET.DAT Evaluation Time: 4.00000 years'

,

i
'

=Pathway Detail of Doses
e66664M M 444444M 4 M66e

.

[ mrem]
!
i

' wrce: 1
; Receptor External Deposition Immersion Inhalation Radon Ingestion .

!
1 3.37E+01 1.11E-05 3.39E-07 2.74E-01 1.18E-05 1.24E-03

Total 3.37E+01 1.11E-05 3.39E-07 2.74E-01 1.18E-05 1.24E-03 i;

'

!
t
i

1

!
,

E

.L

t

.

Y

:
f

;

.

I
~

:

,

l

.-

'
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i
(

i

RESRAD-SUILD Program Output, version 2.1011/07/9612:37 Pose: 5- 3 23 ****
*

Title : Default Case for RESRAD-SUILD
Input File : GUONSET.DAT Evolustion Time: 6.00000 years ,

. ;
.

.

Pathisey Detail of Doses
66H66e64 H 4644 Mie64444

[mram]

.

Source: 1 ,

Receptor Externet Deposition Isenersion Inhalation Radon Ingestion
1 2.94E+01 1.11E-05 3.39E-07 2.67E-01 1.06E-05 1.20E-03 {

Totst 2.94E+01 1.11E-05 3.39E-07 2.67E-01 1.06E-05 1.20E-03 :

|

i

>
3

L

$

i
L

i

!

h

t
L

i

I

!

!

;
,

' i
?

. i

i
b

b
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m

M V

" RESRAD-OUILD Program output. Version 2.1011/07/9612:37 Page: 6- 3 : 27 **
fitte : Default Case for RESRAD-BUILD
Input File : SUONSET.DAT Evaluation Time: 8.00000 years

Pathway Detail of Doses
HeHHHHH6H6HH6H

[mres0

source: 1
Receptor External Deposition launersion Inhalation Redon Ingestion

1 2.52E+01 1.10E-05 3.39E-07 2.60E-01 8.87E-06 1.16E-03'

Totst 2.52E+01 1.10E-05 3.39E-07 2.60E-01 8.87E-06 1.16E-03

,

;

I

,

Y

,

1

!

i
P

,

,

l*

I

i

r

i
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t

!

!

i
** RESRAD-BUILD Program Output, Version 2.10 11/07/96 12:37 Page: 7- 3 : 31 **

! Title : Default Case for REsRAD-BUILD
^j
;
.

Input File : GUONSET.DAT Evaluation Time: 10.0000 years

I
!

IPathway Detalt of Doses

[mreal ;

i source: 1

|
Receptor Externet Deposition Innersion Inhalation Redon Ingestion

- 1 2.10E+01 0.00E+00 0.00E+00 0.00E+00 7.40E-06 0.00E+00 |
i i

Total 2.10E+01 0.00E+00 0.00E+00 0.00E+00 7.40E-06 0.00E+00
!
i
f
I
.

!

k
!

!
4

i

i
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!
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i
f

!
!
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ATTACHMENT 5
'

RESRAD-BUILD 2.10
Quonset Hut
PathwayDetailof Doses at t = 0(mrem)

O
External Deposition Immersion Inhalation Radon Ingestion
4.23E+01 1.11E-05 3.40E-07 2.90E-01 1.48E-05 1.34E-03

AllPathways Combined: 4.26E+01 mrem
4.86E-03 mrem /h

limit: 100 mrem

time to reachlimit: 21000 hours

_ _ _ _

Inhalation Pathway: 2.90E-01 mrem
3.31E-05 mrem /h

limit: 10 mrem

| time to reachlimit: 302000 hours

|
i

! -

f

{

|

!
>

t

LO

. . . .
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ke ATTACHMENT 6 .

>

RESRAD-SUILD Program Output, Version 2.1011/11/% 11:06 Page: 0- 0 : 1 ****

Title : Default Case for RESRAD-9UILD
i

Input File : QUONDEMO.DAT

t
'

:::::::::::::::::::::::::::::::::::d::::::::::::

644 444

644 RESRAD-SUILD Table of Contents 444 ,

EM 444 '

. .
'

_m.
... - ..........---.....w .. . ...---.....eu . . .. ..

--- www.s.... ww..

:.::::. .::::::::" ::::::"::::":26466666e64664 H t
i
i
:

!

I rput P a rameters. . . . . . . . . . . . . . . . . . . . . . . . 0- 1 f
For Each Time (I) :...................... [

Time Specific Parameters............. 1-1 f
Receptor-Source Dose Stamary......... 1-2 1

i
Dose by Pathway Detail . .. .. ... ..... . . I-3

|

-

Dose by Nuclide Detai t.. ... .. . .... . .. . I-4 -

Fu t t Steue ry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . F- 1 i
|-

.

<

4

- i

!
a

l

!
v
i

f
f
,

!
t

I

I
V

!

. !

I
'n

,

f
r
,

- . , . , , , , , , , - .- _,-,c ...- . . - _ . , ,. ,r - ,
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** RESRAD-BUILD Program Output, version 2.10 11/11/96 11:06 Page: 0- 1 : 2 **

Title : Default Case for RESRAO-ButLD
frput Fi1e : QUONDEMO.DAT

!!::::::::::::::!!!!!!!!!!!!!!!!!!!i!!!!!!!"" ::

:::::::::::::!!:::::::::::::::::!!!!!:::!!!!!!!!

4M 446

4H RESRAD-BUILD Input Parameters M6
M4 M6
:::::::::: ::::::::!!!!!:::::::" ::::!!!!!!!!!"

:::::..:::::::::::::::::::: .!!"" ::::"!!!!!!!!

Ntsuber of Sources : 1

Ntaber of Receptors: 1

Total Time : 2.000000E+00 days
Fraction Inside : 1.000000E+00,

6666666664 Receptor Information MM6MM6

Recepter Room x y z FracTime Inhalation Ingestion (Dust)
[m] [m] tm] [m3/deyl Im2/hr)

1 1 22.860 45.415 1.800 1.000 1.80E+01 1.00E-04

deme 644 Receptor-Source Relationship M M4666

Kecept Source 1
'

6666666666666666666
Density Thickness or

Ig/cm31 (cm3

1 2.40E+00 0.00E+00 RT

. _ . . . _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ - . _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ . _ _ _ _ _ _ _ _ _
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'
?
i

4

;
** EESRAO-90!LD Program Output, Version 2.10 11/11/96 11:06 Page: 0- 2 : 3 **

!

Title : Default Case for RESRAD-BUILD
Irput File : GUONDEMD.DAT F

. . .

1

'f
r

)

66644ced Buildire Information M664444
$
>

L
,.

Building Air Exchange Rete: 1.00E+02 1/hr

!
.t

HaightIm] Air Exchanges Im3/hr1 ;

Area Im21 j

. . ,

t. .

<=001: 2.06E+07*

[
at: 9.144 * Room 1 * elo : 2.06E+07

** LAMODA: 1.00E+02
* *Area ********
. .

'
**= n u__ ** *******

t

s

[Deposition velocity: 1.00E-02 Im/s1 Resuspension Rete: 5.00E-06 (1/s]

:

I
:

e

!
!

t

.

I
:

*

,
f

!

!
t
!

__ - . _ _ _ _ . _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- - _ _ _ - _ - _ _ _ - -_ _ __ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ - _ - .
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Cas s

** RESRAD BUILD Program Output, Version 2.10 11/11/96 11:06 Page: 0- 3 : 4 **

Title : Default Case for RESRAD-9UILD
Input File : GUONDEMO.DAT

4ee64444 Source Information 44444444
,

Sourcs: 1
Location:: Room : 1 x: 22.86 y: 45.72 :: 4.57tm)

o

Geometry:: Type: Area Area:4.18E+02 Im2] Direction: y

rathway ::

Direct Ingestion Rate: 0.000E+00 (1/hr)
Fraction released to air: 1.000E+00 t

Removable fraction: 1.000E+00

Time to Remove: 2.000E+00 Iday)

!
Redon Release Fraction: 1.000E-01

|

Contamination::
tuclide Concentration Dose Conversion Factors

ad44 &&&dadad A&&d d a&d&dda A4444dd&dd&&&&d& dad &&&d&&Addd

Ingestion Inhalation External External Stdsnersion
(Surface) (volune)

(pCl/m23 terem/pci] Imrem/pci] terem/yr/ ImrenVyr/ terem/yr/ ,[
(pC1/m2)] (pci/m3)) (pct /m5)]

U-238 2.260E+04 2.500E-04 1.200E-01 3.530E-06 9.510E-08 1.600E-04 t

U-235 1.050E+03 2.500E-04 1.200E-01 1.950E-05 4.740E 07 9.030E-04 [

U-234 2.260E+04 2.600E-04 1.300E-01 8.750E-08 2.520E-10 8.930E-07 ;

PA-231 1.270E+04 1.100E-02 1.300E+00 4.760E-06 1.190E-07 2.010E-04 [

TM-230 2.720E+05 5.300E-04 3.200E-01 8.780E-08 7.570E-10 2.040E-06 |
AC-227 3.770E+04 1.500E-02 6.700E+00 4.530E-05 1.260E-06 2.160E-03
RA-226 2.720E+05 1.100E-03 7.900E-03 1.940E-04 7.000E-06 1.040E-02
PB-210 8.080E+05 6.700E-03 2.100E-02 4.140E-07 3.820E-09 1.430E-05

i

i !

i

_ _ . _ _ _ _ . _ _ _ _ _ _ _ _ ._ .__ ___.__.__________._____m._____. _ _ _ _ _ _ _ ___ _ _ _ _ . _ _ . _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ -____.______.___._...__._____m __- . _ _ _ _ _ . _ ___- - _. _ __ __-- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . .
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** RESRAD-BUILD Program Output, Version 2.10 11/11/ % 11:06 Page: 1- 1 : 5 **

i Title : Default Case for RESRAD-BUILD
-

t

| - irpst File : GUONDEMO.DAT Evaluation Time: 0.000000 years ,

-

mmmmmmmmmmmm-MMeMM
|
'

I #M Assessment for Time: 1 4M
6M Time =0.00E+00 yr 464

4M6M66 Scurce information 66MEesi

Sourca: 1
Location:: Room : 1 x: 22.86 y: 45.72 2: 4.57 [m] j

Geometry:: Type: Area Area:4.18E+02 [m2) Direction: y
Pathway ::

Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 1.000E+00 >

?

Removable fraction: 1.000E+00
Time to Remove: 2.000E+00 [ day 1 ;

,

F

)

Contaminetion:: Nuc11de Concentration
[pCi/m2) j

U-238 2.260E+04
U-235 1.050E+03
u-234 2.260E+04
PA-231 1.270E+04
TM-230 2.720E+05
AC-227 3.770E+04
RA-226 2.720E+05 ;

PS-210 8.080E+05 [

i

,

.

.

.

i
i

,

e'- - ~ e -- i a*- + + .- - , , ... , _m. , _, ., . ,, ___,



. . _ _ , . _ _ _ . ~ . . _ . _ . . , _ . ._.__. _ ._._. _. _ _ _. . _ . . _ ._

1

- %

h.J % ,

RESRAD-BUILD Program Output, Version 2.10 11/11/96 11:06 Page: 1- 2 : 6 ****

Title : Default Case for RESRAD-9UILD
trput File : QUONDEMO.DAT Evaluation Time: 0.000000 yeers

..

. . . . . _ , . .......m .. -m... ............... .... .... ....... _ _ . .__.... .
................

.........................m...... . ..-. .. . ..... -. .-.--m .- .. ... - , . - .

. ............

466 666

M6 RESRAD-9UILD Dose Tables M6
i

M6 666

........ ........ .... ..---.e.-... . .. ........ _,... . ... . .m........, . ._ .. ..__

.. . -m _

. , . _ , .............m.. .. ..1 . . .............. .. ..... .. .... ...
I

r

Receptor Point-Source Doses
MMMMue666H664M6M6eH

tmreuG

Source Total t

1

Receptor 1 6.1E+00 6.1E+00 1

Tetst 6.1E+00 6.1E+00

.

.

I
t
&

t

F

!

,

h

!
!

I
i

i

!

C

h

h
,

_ - . . _ - _ _ .- __- ---_.._-_.--.,.___.u . . - - _ _ _ - .- _ _-.x_z-..__ _ . . . _ . --. _--._ .u.---_.. -- _ . . - - . _ - .-- -_..-_-____a- - - - . -.

-



** RESRAD-BUILD Program Output, Version '.10 11/11/96 11:06 Page: 1- 3 : 7 ** -i

Title : Default Case for RESRAD-BUILD
Input File : 00DMDEMO.DAT Evaluation Time: 0.000000 years

Pathway Detelt of Doses
6

[mread

Source: 1
Receptor External Deposition Isumersion Inhalation Radon Ingestion

1 2.32E-01 2.22E-04 - 6.80E+06 5.81E+00 8.12E 08 2.67E-02

Tctat 2.32E-01 2.22E-04 6.80E-06 5.81E+00 8.12E-06 2.67E-02

a

e

'

-

. _ __
_ _ _ _ .. . . . . - -. -.
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!

RESRAD-EUILD Program Output, version 2.10 11/11/96 11:06 Page: 1- 4 : 8 ****
I,.

Title : Default Case for RESRAD-BUILD
!. Input File : m m mENO.DAT Evaluation Time: 0.000000 years
i
'

.

i'

Nuclide Detail of Doses
!!!!!!!!!!!!!!!!!!!!!!!

[mreet)

isource: 1

-Nuclide Receptor Total
1 _

f
~~

iU-238
U-238 4.17E-02 4.17E-02 :

?

U-235 1

' -

r

U-235 2.02E-03 2.02E-03
U-234 ,

U-234 4.48E-02 4.48E-02
PA-2314

PA-231 2.52E-01 2.52E-01
TM-230 t

TH-230 1.33E+00 1.33E+00 j

AC-227
|AC-227 3.86E+00 3.86E+00

RA-226

RA-226 2.55E-01 2.55E-01 f

P8-210 ,

P8-210 2.83E-01 2.83E-01
!

.

--

t-

I
t
i

V

h

i

E
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RESRAD-BUILD Program Output, Version 2.10 11/11/96 11:06 Page: F- 1 : 9 ****

Title : Default Cr.se for RESRAD-BUILD
- Irput File : QUONDEMO.DAT ,,

!*

::::::::::::::::::::::::::::::::::::::::::::::::
,

.t

(

''

664 m
664 RESRAD-8UILD Dose (Time) Tables 666

664 usu ,.

:::!!!!!!::::::::::"!; :::::::::::::::::::::::::

.e..=..m.e..me........_._.............=.= ....m.e 1. ..........
< _ ee -_ _, -. . . . .

. ..

Receptor Doses By Time '.
, , . . . [
..m.m..

.. m.e.. ,

. =_

.... .....

i

terem]

Time tyr]
!0.00E+00

1 6.07E+00

Receptor Doses Per Year ,

::::::::::::.::::::::::

[ mrem /yr] ;
:

t

Time tyr) ;

0.00E+00
1 1.11E+03 ;

,

s

3

3

?

>
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