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STL ST. LOUIS 

BROOKHAVEN NATIONAL LABS 

Client Samble ID: 6885-001 

Quanterra, Inc. - Radiochemistry 
Lab Sample ID FOF060236-001 D a t e  C o l l e c t e d :  05/16/00 1000 
Work Order: DEET77 Date Received: 06/06/00 0830  
Matrix: SOLID 

T o t a l  
Uncsrt. prw Xnalyein 

Parameter Rssul t Qual (2 o+/- HM: Data Date Batch # Yld % 

Ganmra Cs-137 t Hita by I-IASL AH-02 MOD PCi/Sf AX-02 HOD 
Caaiwn 137 12.6 1.7 0.2 06/07/00 OS/26/0 0159393 

--- Othar D.tactsd Radionuclides --- 
Laad 212 0.79 0.18 0.25 06/07/00 0 6 / 2 6 / 0  0159393 
Lead 214 0.45 0.20 0.30 06/07/00 06/26/0 0159393 
Potassium 40 8 . 3  2.6 1.9 06/07/00 0 6 / 2 6 / 0  0159393 , 

GROSS A/B BY W E  RP-710 KOD 

Qroee Alpha 18.9 
Groaa Bata 24.1 

P C i  19 
4.8 , 4.4 
4.0 3 . 9  

RP-710 KOD 

06/12/00 06/13/0 0164182 
06/11/00 06/13/0 0164182 

SR-90 BY GFPC DOE 7500-SR MOD 

Strontium 90 0.73 J 

P c i / g  7500-912 MOD 

0.42  0.63 06/3.3/00 0 6 / 2 9 / 0  0165103 67 

IS0 THORIUM (SHORT CT) NAS & DOE MOD p C i / g  3004/RP-725 

0.EO J 0.36 0.19 06/13/00 06/16/0 0165257 54 
orium 230 0.87 J 0.37 0.17 06/13/00 06/16/0 0165257 54 

0.85 J 0 . 3 6  0.10 06/13/00 06/16/0 0165297 54 

I 

NOTE (S)  
Data are incomplete without tho c a m  narrative. 

i s  dotorminod by instrument performance only. e Id results are greater than the MDC 

J Result is greater than s q l e  detection limit but lsss than stated rsporting 1Mt. 

LOT# FOF060236 17 



STL ST. LOUIS 

0 
BROOKHAVEN NATIONAL LABS 

C l i e n t  Samnle ID: 6885-001 DUP 
Quanterra, Inc. - Radiochemistry 

Lab Sample ID FOF060236-001X 
Work Order: DE8TV 
Matrix : SOLID 

D a t e  C o l l e c t e d :  05/16/00 1000 
D a t e  Received: 06/06/00 0830 ; 

rota1 
Uncurt. prep h d y 8 i J  

Parametor Rosult Qual (2  a+/- MDC Date D a b  Batch # Y l d  % 

GROSS A/B BY DOE RP-710 MOD pCi/g RP-710 MOD 

Groan Alpha 1 7 . 3  4.4 3.5 06/12/00 06/13/0 0164183 
Groas Beta 26.8 4.4 3.8 0 6 / m / o o  06/13/0 o i a i a 2  

NOTE(S) 
Data are incomplete without the case narrative. 

is determined by instrument performance only. 
results are greater than the MDC 

LOT# FOF060236 



STL ST. LOUIS 

BROOKEAVEN NATIONAL LABS 

Client Samnle ID: 6 8 8 5 - 0 0 2  

Quanterra, Inc. - Radiochemistry 
Lab Sample ID FOFO60236-002 
Work Order: DEBV1 
Matrix : SOLID 

D a t e  Collected: 0 5 / 2 2 / 0 0  1100 
Date Received: 06/06/00 0830 

Total 
Uncsrt. p r a p  Analyaia 

D a t a  Data Batch # Yld % Parameter Raault Qual (2 &/- MIIC 

Cesium 137 6.07 6 - 7 8  0.11 06/07/00 0 6 / 2 6 / 0  01~9393 

Gamma Cs-137 h Hita by HASL AM-02 MOD pci/g AM-02 MOD 

- - -  Othor htectad Radionuclides --- 
b a d  210 2.0 1.2 1.1 0 6 / 0 7 / 0 0  06/26/0 0159393 
Lead 212 0.43 0.12 0.15 0 6 / 0 7 / 0 0  0 6 / 2 6 / 0  0159393 

Potaasium 40 3.6 1 . 4  1.1 06/07/00 0 6 / 2 6 / 0  0159393 
Lead 214 0.23 0.13 0.19 o 6 / 0 7 / 0 0  06/26/a 0159393 

OR093 A/B BY DOE FS-710 MOD Rci/g RP-710 MOD - 

Qroee Alpha 8.6 J 3.1 3.2 0 6 / 1 2 / 0 0  0 6 / 1 3 / 0  0164181 

Gross B o t a  13.0 3.3 1.4 06/12/00 06/13/0 0164182 

7500-SR HOD SR-90 BY GFPC DOZ 7500-SR MOD B C i / g  
stronrium 90 a .ZB U 0.32 0.53 06/13/00 06/zs/o 0165103 81 

BO TBORIUM (SROKT CT) U S  & DOE MOD P w g  3004/RP-725 

orium 228 0.54 J 0.25 0.16 06/13/00 06/16/0 0165257 67 
Thorium 230 0.58 J 0.25 0.03 06/13/00 06/16/0 0165257 67 

0.64 J 0.26 0.05 0-6/13/00 06/16/0 0165257 67 Thorium 232 

a 
I 

NOTE (9) 
Data arm incamplate without tha case narrative. 
C is detsrrfinmd by instrument psrfozmanca only. cm Bold raaults am greater than the W C  

J 
U Result in lean than the sample detection limit. 

Result i8 grmater than sample datoction limit but lesa than stated reporting limit. 

LOT# FOF060236 19 



STL ST. LOUIS 

BROOKHAVEX NATIONAL LABS a Client SamDle ID: 6885-003 

Quantersa, Inc. - Radiochemistry 
Lzb Sample ID FOF060236-003 
Work O r d e r :  D E W 2  
Matrix: SOLID 

Date Collected: 05/30/00 1500 
Date Received: 06/06/00 0830 

Paramatar 

Total 
Uncart . Prop Andlyein 

Result Qual (2  a+/- EIDC D a t a  D a t a  B a t c h  # Y l d  % 
~ ~ 

G m  CB-137 P Hits by EASL AM-02 HOD 
~ 

AM-02 MDD 
Cesium 137 9.1 1.2 0.1 06/07/00 06/16/0 0159393 

--- Other Detected Radionuclides --- 
Lead 210 1.4 1.1 1.4 06/07/00 06/16/0 0159393 
Lead 212 0.74 0.16 0.17 06/07/00 06/16/0 0159393 
Load 214 0.33 0.16 0.24 06/07/00 06/16/0 0159393 
Potassium 40 4 . 8  1 . 8  0.9 06/07/00 06/16/0 0159393 

GROSS A/B BY DOE RP-710 XOD 
Grosa Alpha 15.2 
Grosa B e t a  22.9 

PWLl 
4.1 3.2 
4 . 4  5.0 

RP-710 MOD 

06/12/00 06/13/0 0164182 
06/12/00 06/13/0 0164182 

~ ~~ 

SR-90 BY GBPC DOE 7500-SR MOD P C U 9  7500-SR MOD 

Stronriurn 90 0.10 U 0.30 0 . 5 2  06/13/00 06/29/0 0165103 83 

SO THORIDM (SHORT CT) NAS & DOE MOD Rci/g 3004/RP-725 
0 . 9 1  J 0.36 0.15 06/13/00 06/16/0 0165257 65 

Thorium 230 0 . 5 1  J 0.25 0.09 06/13/00 06/16/0 0165257 65 
Thorium 232 0 . 8 6  J ' 0.34 0.06 06/13/00 06/16/0 0165257 65 

NOTE (S) 
ata are incomplata without tha c8.0 narrative. 

C is detmrminsd by fnstrument pmrformnnce only. e old raaulta are greatar than the MDC 
J 
U R e s u l t  is U s 8  than the sample dotaction limtt. 

Result i s  graatmr t h a n  sampla datection l i m i t  but lean than stated reporting l i m i t .  

LOT# FOF060236 20 



STL ST. LOUIS 

BROOKHAVEN NATIONAL LABS 

Quanterra, Inc. - Radiochemistry 
L a b  Sample ID FOF060236-004 
Work Order:  DEaV5 

Date Collected: 05/25/00 1308 
Date Received: 06/06/00 0830 

Matrix: SOLID 

T o t a l  
Uncar t . Prap Analysis 

R a m 1  t Qual (2 o+/- m c  D a t a  D a t e  Batch # Y l d  8 Paramater 

Gamma Ca-137 & Kits by HASL AM-03 HOD Pcug AM-02 HOD 

Cesium 137 21.2 9.5 0.2 06/07700 06/16/0 0159393 

--- Other Detected Radionuelidm8 --- 
Lead 212 0.48 
Lead 214 0.50 
Potassium 40 4.1 

0.17 0.23 
0.24 0.32 
1.6 1.2 

06/07/00 06/16/0 0159333 
06/07/00 06/16/0 0159393 
0 6 / 0 7 / 0 Q  06/16/0 0159393 

GROSS A/B BY DOE RP-710 HOD Rci/g RP-710 MOD 

Gross Alpha 9.0 J 3.3 3.6 06/12/00 06/13/0 0164182 
Gross B o t r  29.0 4.1 4.6 06/12/00 06/13/0 0161182 

SR-30 BY GPPC DOE 7500-SR MOD P C u g  7500-SR MOD 

Strontium 90 0.11 U 0 -32 0.54 06/13/00 0612310 0165103 86 

c 
I 

NOTE (SI 
D a t a  are incomplete w i t h o u t  the case narrative. 
C ia determined by inotrument parfarmance only.  Qm Bold results are grrator than the MDC 

J 
U 

Result ie groatar than sample detection limit but losn than stated reporting limit. 
Result i r r  l m m  than the sample detection l i m i t .  

LOT# FOF060236 21 



STL ST. LOUIS 

BROOKHAVEN NATIONAL LABS 

Client SamDle ID: 6 8 8 5 - 0 0 5  

Quanterra, Inc. - Radiochemistry 
Lab Sample I D  FOF060236-005 
Work Order: D E W 8  
Matrix: SOLID 

Date Col lec ted :  06/01/00  1230 
Date Received: 06/06/00  0830 

Paramoter 

T o k l  
Uncort . Prsp Analyaie 

9oault Qual (2  l+/- MDC Data Dam Batch # YId % 

Garrrma (28-137 6r H i t a  by HASL AM-02 MOD 

Cesium 137 21.0 2.8 0.1 

--- O t h s r  Dmtsctad Bmdionuclides --- 
Lead 212 0.57 0.15 0 .90  
Potamsium 40 4.7 1.4 0.8 

~~ 

AH-02 MOD 

06/07/00 06/16/0 0159393 

06/07/00 06/16/0 0159393 
06/07/00 06/16/0 0159393 

GROSS A/B BY DOE RP-710 MOD P C W 3  
Qrosa Alpha 6.1 
Qross Bata 29.4 

J 2.9 
5.0 

3.6 
5 . 0  

RP-710 XOD 

06/12/00 06/13/0 0164182 
06/12/00 06/13/0 0164182 

SR-90 BY GPPC DOE 7500-SR MOD P c i / g  7500-SR MOD 

Strontium 9 0  0 . 5 1  U 0.34 0.53 06/13/00 0 6 / 2 9 / 0  0165103 83 

NOTE (S) 
Data azo incomglato without the CPSQ narrative. 

C i P  determined by instrument performance only. e old  roaults are greater than the W C  
J 
U Result is less than tho sample detect ion limit. 

Result ie greater than sample detaction Unit but: h a a  than statad reporting l imi t .  

LOT# FOF060236 22 



STL ST. LOUIS 

BROOKHAVEN NATIONAL LABS 

Client Samrde ID: 6885-006 

Quanterra, Inc. - Radiochemistry 
Lab Sample ID FOF060236-006 
Work O r d e r :  D E W 9  
Matrix : SOLID 

Paramatax 

T o t a l  
U'ncart . 

R e s u l t  Qual (2 a+/- 

Date Collected: 05/18/00 1100 
Date Received: 06/06/00 0830 

wc 

Qm CS-137 ti Hits by HASL AM-02 MOD PCi/LT AM-02 MOD 

Cesium 137 35.8 4.2 0.2 06/07/00 06/16/0 01593?3 

--- O t h e r  Detactad Radionuclides --- 
Lead 212 0.62 
Lead 214 0.76 
Potassium 40 6.6 

0.22 
0.32 
1.8 

GROSS A/B BY DOE RP-710 MOD 

G r o e  B Alpha 16.9 
Gross Beta 47.5 

1.1 
6.3 

p C i / g  Rp-710 MOD 

2 . 0  
4 .I 

SB-90 BY GFPC WE 7500-SR WOD PCi/r3 7500-SR HOD 

Strontium 90 0.31 U 0.30 0.49 06/13 /00  06/29/0 0165103 84 

NOTE S) 

ata ara  incomplata without ths case narrative. 

is detarminad by instrument parfonnance only. 

U Result ie less than t h e  sample detection limit. 
& Id results ara graatar than the llDC 

LOT# FOF060236 23 
\ 



STL ST. LOUIS 

METHOD BLANK REPORT 

Quanterra, Inc. - Radiochemistry 
Client L o t  ID: FOF060236 
Matrix: SOLID 

L a b  Sampla ID Total  
Unerrt . Prop Analynin 

Data . BatcS. # Y l d  % Paramatar R..ult Qual (2  a+/- MDC Date 

(3- CS-137 fc nits by HASL AX-02 MOD P C i k l  AM-02 MOD FOP070000-393B 
Cesium 137 0.001 U 0.033 0.064 06/07/00 06/16/0 0159393 

QROSS A/B BY DOE RP-710 MOD Pci/g RP-~IO moD FOF120000-182B 
Cross A l p h a  -0.6 U 2.2 4 . 5  06/12/00 06/13/0 0164182 
Groes Beta 2.4 U 2.9 4 .8  06/12/00 06/13/0 0164182 

SR-90 ax QFPC DOE 7500-s~ MOD PCik 7500-SR MOD FOF130000-103% 
Strontium 9 0  0 . 0 4  U 0.41 0.71 06/13/00 06/29/0 0165103 64 

3 0 0 4 /RP - 72 5 FOB130000 -257B P C u g  I80 TBORIUM (BHORT CT) N U  P DOE MOD 
Thorium 228 0.042 U 0 . 0 8 0  0.17 06/13/00 06/16/0 0165257 71 
Thorium 230 0.12 J 0.10 0 .ll 06/13/00 06/16/0 0165257 71 
Thorium 232 0.0 , u +  0.0 0.05 06 /13 /00  06/16/0 0165257 71 

I 

NOTE (S) 
ta are incomploto without ths casa narrativa. 

i a  dotarmined using instrument perfonnanco only a% Id results are graater  ttun tho )bDC 

+ For informational purposes only. Tho detection l imi t  does not follow significant figru.8 SOP. 
J Result is greater than sample dstecti0.n limit but laaa than statad raporting limit. 

R BU t is la s than the s q l m  dmtactioa limit. 
LOUT# F8Fb6023g 24 



STL ST. LOUIS 

DUPLICATE EVALUATION REPORT 

Quanterra, Inc. - Radiochemistry 
. l ient L o t  I D :  FOF060236 
Work Order # :  DEBT 
Matrix : 

Date Sampled: 05/16/00  
Date Received: 06 /06 /00  SOLID 

e 
T o t a l  T o t a l  QC Sample ID 

Parameter 
SAMPLE 
Reault 

Uncert . DUPLICATE Uncert. 
(24J +/- % Yld Remit (2 o+/-  8 Yld 

FOF060236-001 GROSS A/B BY DOE RP-710 UOD pCi/g RP-710 MOD 

Groas Alpha 18.9 4.8 L7.3 4.4 9 %RPD 
Groas Beta 24.1 4.0 28.8 4.4 ia %RPD 

~ = & h  *: ~i64iaz i smpie )  0164182 (Duplicate1 

I ,  

ata ara incomplete vithout the case narrative. 
Calculations arr prrforamd beforr rounding to avoid round-off error in calculated results 

LOT# FOF060236 25 



STL ST. LOUIS 

Laboratory Control Sample Report 

Quanterra, Inc. - Radiochemistry 
Client Lot ID: FOF060236 
Matrix: SOLID 

To tal  L a b  Sample I D  
Uncart. QC C o n t r o l  

Parameter Spike Amount RO8Ult (2 a+/- MJJC % Y l d  % ELec L i d t s  

0- Cs-137 L Hit6 by HASL AM-02 HOD p C i / g  AM-02 MOD FOPC70000-393C 

Cesium 137 16700 17200 2000 100 - 103 a8 - 117 Americium 241 40300 42600 4600 200  106 75 - 125 
Cobalt 60 27200 27700 2100 100 102 75 - 125 

B a t c h  I: 0159393 AndLyBiaDafa 06/16/00 

RP-710 MOD POF120000-182C GROSS A/B BY DOE XP-710 MOD 
Grass Alpha 27.1 26.1 5.3 3.2 96 48 - 147 

6a  - 1 4 s  

uci /g 
Gross B e t a  26.8  3 3 . 2  4.a 4.1 124 

Batch # I  0164182 Analyeidlate 06/13/00 

SR-90 BY GFPC DOE 1 5 0 0 - 5 8  MOD pci/g 7500-58 MOD FOF130000-103C 
Strontium 90 9 . 6 0  11.1 2.3 0.6 79 116 49 - 126 

Batch 11: 0165103 Analysimate 06/29/00 

IS0 THORIUM (SHORT CT) NAS B W E  MOD pci/g 3004/RP-725 POB130000-257C 
Thorium 228 5.12 4 . 9  1.3 0.2 65 96  64 - 145 

64 - 145 
64 - 145 Thorium 230 5.93 5.3 1.4 0.2 65 89 

Thorium 232 5.12 4.9 1.3 0.1 65  95  
Batch X :  0165257 ABdlyBiSDate 06/16/00 

NOTE f 91 

MDC is htsrmined by irutrunnnt performance only 
Calculations sra perfozmed before rounding to avoid round-off error in calculated results 

LOT# FOF060236 26 



STL ST. LOUIS 

c 
BILL TO: 
Accounts Payable 
Brookhaven National Labs 
Building 134,NY 11973 

PHONE: 000 FAX: 000 

THIS IS NOT AN INVOICE 

LOT ID. : FOF060236 QUOTE: 036653 
P . O .  NUMBER : Contract # 35737 
SAMPLE RECEIVING DATE : 6/06/00 

SAMPLING SITE : AOC16-Landscaping Soil RA 
REPORT RECIPIENT : Anna Bou 
REPORT DATE : 7/07/00 

PROJECT NUMEEX : 07084 ERD 

QUFNT PARAMETER 

8 SOLID, 1311/7470A TCLP M e r c u r y  
8 SOLID, 1311/6010B TCLP Metals 
6 SOLID, Gross Alpha/Beta 

6 SOLID, Gamma Cs & hits 
3 SOLID, Is0 Thorium 

6 SOLID, SR-90 BY GFPC 

LOT# FOF060236 

REPORT SENT TO: 
Anna Bou 
Brookhaven National Labs 
Building 51,NY 11973 

PHONE:631 344-5140 FAX: 631 344-7776 

UNIT 
COST AMOUNT 

.oo -00 
125.00 1,000 .oo 
80.00 480.00 

210.00 1,260 -00 
125.00 750.00 
125.00 375 - 00 

3,865.00 

27 



STL ST. LOUIS 

BROOKHAWN NATION.?& LAas 

Client Sample ID: 6885-004 

- 

Lot-Sample #...: FOF060236-004 
D a t e  S a r q l e d . . . :  05/25/00 13:08 Date Received..: 06/06/00 
Leach Date.,..-: 06/08/00 Leach Batch #..: PO16105 

TCLP Metals 

Matrix. ._.._.: S 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER 

Prep Batch #.-.: 0164264 
M - c U y  0-38 B 

Prep B a t c h  # -  -.: 0179304 
Arsenic ND 

Barium 75-6  B 

Cadmium ND 

C h r o m i u m  * ND 

Lead 114 B 

Silver ND 

Selenium ND 

1.0 W / L  
Dilution Factor: 5 

750 ug/L 
Dilution Factor: 2.5 

500 ug/L 
Dilution Factor: 2.5 

12.5 ug/L 
Dilution Factor: 2.5 

25 . O  ug/L 
Dilution Factor: 2.5 

250 W / L  
Dilution Factor: 2 . 5  

25 .0  ug/L 
Dilution Factor: 2.5 

625 ugh4 
Dilution Factor: 2.5 

SW046 7470A 06/12/00 DE8V5101 
nnalysis Time..: 18:22 

SW846 60108 
Analysis Time..: 0 O : O O  

SW846 6010B 
Analysis Time..: 0O:OO 

SW846 6010B 
Analysia T h e . .  : 0O:OO 

SWB46 6010B 
Analysis Time..: 0 O : O O  

sW846 6010B 
Analyaie Time..: 0 0 : O O  

SW846 601OB 
Analysis Time..: 0O:OO 

SW846 6010B 
Analysis Time..: 0 0 : O O  

06/27-06/28/00 DEW5102 

06127-06/28 /00  DEEV5103 

06/27-06/28/00 DEW5104 

06/27-06/26/00 DEW5105 

06/27-06/28 /00  DE8V53.06 
1 

06/27-06/28/00 DE8V5107 

06/27-06/28/00 DE8V5108 

NOTE(S1 : 
Analysis performed in accordance with USEPA Toxiciry Characrcrisljc Leaching Procedure Method 1311 

B Grimed rcsuli. Result Is less lhm RL. 

5 LOT# FOF060236 



STL ST. LOUIS 

C l i e n t  Sauple ID: 6885-005 

TCLP M e t a l s  

Lot-Sample #...: FOF060236-005 Matrix ....... : s 
Date Sang1 ed... : 06/01/00 12:30 Date Received..: 06/06/00 
Leach Date .-... : 06/08/00 Leach B a t c h  #..: PO16105 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

prep Batch #.-.: 0164264 
Mercury N D B  

Prep Batch #.-- :  0179304 
Arseai c ND 

Barium 72.4 B 

Cadmium ND 

Chromium ND 

Lead 112 B 

Silver ND 

Selenium 4.6 B 

1 ug/L 
Dilution Factor: 5 

750 w / L  
Dilution Factor: 2.5 

500 ug/L 
Dilution Factor: 2.5 

12.5 ug/L 
Dilution Factor: 2.5 

25 ug/L 
Dilction Factor: 2.5 

250 ug/L 
Dilu t ion  Factor: 2.5 

25 ug/L 
Dilution Factor: 2.5 

625 ug/L 
Dilution Factor: 2 . 5  

swa46 7 4 7 0 ~  06/12/00 . DE 8V8 10 1 
Analysis Time-.: 18:30 

SW846 60IOB 
Analysis Time..: 

S a 4 6  6010B 
Analysis Time..: 

SW846 6010B 
Analysis Time..: 

SW846 6010B 
Analysis Time..: 

Si846 6010B 
Analysis Time..: 

SW846 6010B 
Analysis T i m e . . :  

SW846 6010B 
h a l y a i s  Time..: 

06/27-06/29/00 DEPV8102 
0 6 : 0 8  

06 /27-06/29 /00  DE8VB103 
0 6 : 0 8  

06/27-06/29/00 DE8V8104 
O 6 : O B  

06/27-06/29/00 DE8V8105 
0 6 : 0 8  

06/27-06/29/00 DE8V8106 
0 6 : 0 8  

1 

06/27-06/29/00 DEW8107 
0 6 : 0 8  

0 6 / 2 7 - 0 6 / 2 9 / 0 0  DEBT78108 
0 6 :  O B  

~~~~~ 

A ~ l y s i s  p c r f n d  in accordmncc with USEF'A Toxicity Chvackrinic Leaching Procedure Melhod 1311 
B E s t i d  result. Result is le= than RL. 

LOT# FOF060236 6 



STL ST. LOUIS 

BROOKETAVEH NATIONAL LABS 

C l i e n t  Sample ID: 6885-006 

TCLP Metals 

L o t - S a q l e  #...: FOFO60236-006 Matrix. ...... : S 
D a t e  Sampl ed... : 05/18/00 11:OO D a t e  Received..: 06/06/00 
Leach D a t e . . . . . :  06/08/00 Leach Batch #..: PO16105 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep B a t c h  # - .  .: 0164264 
Mercury N D B  

Prep B a t c h  0179304 
Arsenic ND 

Barium 117 B 

Cadmium ND 

4 - 0  B 

Lead 51.5 B 

Silver m 

Selenium 12.6 

1 ug/L 
Dilution Factor: 5 

750 ug/L 
Dilution Factor: 2.5 

500  ug/L 
Dilution Factor: 2.5 

12.5 ug/ L 
Dilution Factor: 2.5 

25 ug/L 
Dilution Factor: 2.5 

250 ug/L 

25 ug/L 

Dilution Factor: 2.5 

Dilution Factor: 2.5 

625 ug/L 
Dilution Factor: 2.5 

81846 7470A 06/12/00 DEW91 0 1 
Analysis Time..: 18:32 

SW846 6010B 06/27-06/29/00 DE8V9102 
Analysis Time..: 06:14 

SW846 '6010B 06/27-06/29/00 DE8V9103 
Analysis Time..: 06:14 

SW846 6010B 06/27-06/29/00 DE8V9104 
Analysis Time..: 06:14 

Si846 6010B 06/27-06/29/00 DESV9105 
Azalyaia Time. . : 06 : 14 

m846 6010B 06/27-06/29/00 DE8V9106 
Analyais Time. . : 06 : 14 

1 

m a 4 6  6 0 1 0 ~  06/27-06/29/00 DEW9107 
Analyaie Time.. : 06 : 14 

EX846 6010B 06/27-06/29/00 DEW9108 
Analyai6 Time..: 06:14 

rnTE(S) : 
Analysis p c r f a d  in accordance wilh USEPA Toxicity Characteriwic Leaching Procedure Method 1311 
B Esrimacd result. Result is Icss lhan RL. 

7 LOT# FOF060236 



STL ST. LOUIS 

BROOKHAVEN NATIONAL LABS 

Client Saqle ID: 6885-007 

- 

TCLP Metals 

Lot-Sample #...: FOF060236-007 
Date Sampled ... : 05/22/00 12:OO Date Received.,: 06/06/00 
Leach Date... --: 06/08/00 Leach Batch # - - :  PO16105 

Matrix -....... : s 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep B a t c h  #. .a : 0164264 
Mercury 0.52  B 1 ug/L 

Dilution Factor: 5 
DE8VA101 58846 7470A 06/12/1).0 

Analysis Time..: 18:11 

Prep B a t c h  #. . . : 0179304 
Arsenic ND 750 ug/ L 

Dilution Factor: 2.5 
swa46 6 0 1 0 ~  06/27-06/29/00 DEBVA102 

Analysis Time.. : 06:20 

500 ug/L 
Dilution Factor: 2.5 

SW846 6010B 06/27-06/29/00 DE8VA3.03 
Analysis Time..: 06:20 

Bar ium 115 B 

Cadmium ND 12.5 ug/L 
Dilution Factor: 2.5 

swa46 6 0 1 0 ~  06/27-06/29/00 DEBVA104 
Analysis Time..: 0 6 : Z O  

25 ug/L 
Dilution Factor: 2.5 

SW846 6010B 06/27-06/29/00 DE8VA105 
Azialysia Time..: 06:20 

Chromium ND 

250 w / L  
Dilution Factor: 2.5 

Si846 6010B o6/~7-06/~9/00 D E B T T A ~ O ~  

. I  
Analysis Time.. : 06:20 

Lead 28.4 B 

Silver ND 25 ug/L 
Dilution Factor: 2.5 

SW846 6010B 06/27-06/29/00 DE8VA107 
Ualyaia Time..: 06:ZO 

Selenium 6.2 B 625 ug/L 
Dilution Factor: 2.5 

STd846 6010B 06/27-06/29/00 DE8WU.08 
Analysis Time..: 0 6 : 2 0  

NOTE(S) : 
Analysis performed in accordance wilh USEPA Toxicity Characleristlc Leaching procedure Melhod 1311 
B Estimated rcsult. R d l  is lrsr than RL. 

a LOT# FOF060236 



STL ST. LOUIS 

EiROOKKAVRN NATIQNAL LABS 

Client Sample ID: 6885-008 

TCZP Metals 

Lot-Saqde # - - . :  FDF060236-008 
Date Sampled-..: 05/26/00 13:OO Date Received..: 06/06/00 
Leach D a t e . . . . . :  06/08/00 Lea& B a t c h  # - .  : PO16105 

Matrix ....... : s 

REPORTING PRE P-4RATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Bat& #...: 0164264 
Mercury N D B  1 ug/L 

Dilution Factor: 5 
SW846 7470A 06/12/00 DE8VD10 1 

Analysis Time..: 18:13 

Prep B a t c h  #. . .: 0179304 
Arsenic ND 750 ug/L 

Dilution Factor: 2.5 
SW846 6010B 06/27-06/29/00 DEaVD102 

Analysis Time..: 06:37 

Barium 79.0 B 500 ug/L 
Dilution Factor: 2.5 

s w a ~  6010~ 06/27-06/29/00 DR8M103 
Analysis Time..: 06:37 

Cadmium ND 12.5 ug/L 
Dilution Factor: 2.5 

SW846 6010B 06/27-06/29/00 DE8VD104 
Analysis Time.. : 06:37 

Chromium ND 0 25 ug/L 
Dilution Factor: 2.5 

SW846 6010B 06/27-06/29/00 DEBVDlOS 
Analyeis Time.. : 06:37 

Lead 21.0 E 250 %/L 
Dilution Factor: 2.5 

m a 4 6  6010~ 0 6 / 2 7 - 0 6 / 2 9 / 0 0  Dl38M106 
Analysis Time.. : 06:37 

I 

Silver ND 25 W / L  
Dilution Factor: 2.5 

swa46 6 0 1 0 ~  06/27-06/29/00 DE8VD107 
Analysis T i m e . .  : 06:37 

Selenium 9.5 B 625 ug/L 
Dilution Factor: 2.5 

SW846 6010B 0 6 / 2 7 - 0 6 / 2 9 / 0 0  DE8M108 
Analysis Time..: 06:37 

NOTE(S) : 
Analysis performed in accordance with USEPA Toxiciry CharacrUivic Leaching Procedure Melhhod 1311 
B Ejlimared rcsult. Result is less than RL 

LOT# FOF060236 9 



ZTL ST. Lours 

Client Sample ID: 6885-009 

TCLP Metals 

Lot-sample #. . . : ~0~060236-009 
D a t e  Saxqled ... : 05/30/00 11:OO D a t e  Received..: 06/06/00 
Leach Date..,..: 06/08/00 &a& Batch #..: PO16105 

REPORTING PREPARATION- WORK 
PAXVD3TER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch #...: 0 1 6 4 2 6 4  
Mercury N D B  

Prep Batch #...: 0379304 
Arsenic ND 

Bar ium 99.4 E 

Cadmium ND 

Chr ornium ND 

0 
Lead 26.0 B 

Silver ND 

selenium 10.5 B 

1 ug/L 
Dilution Factor: 5 

750 ug/L 
Dilution Factor: 2.5 

SO0 ug/L 
Dilution Factor: 2.5 

12 - 5  ug/L 
D i l u t i o n  Factor: 2.5 

25 u g h  
Dilution Factor: 2.5 

250  w/L 
Dilu t ion  Factor: 2 . 5  

25 ug/L 
Dilu t ion  Factor: 2.5 

625 ug/L 
Dilution Factor: 2.5 

SW846 7470A 06/12/00 DE8VE101 
Analysis Time..: 18:15 

SW846 6010B 06/27-06/29/00 DE8VE102 
Analysis T i m e . . :  06:42 

€8846 6010B 06/27-06/29/00 DE8VE103 
Analysis T i m e . . :  0 6 : 4 2  

SW846 6010B 06/27-06/29/00 DEBVE104 
Analysis T i m e . . :  06:42 

SW846 6010B 06/27-06/29/00 DEB-105 
Analysis T i m e . . :  06:42 

SW846 6010B 06/27-06/29/00 DE8-106 
Analysis Time..: 0 6 : 6 2  1 

SW846 6010B 06/27-06/29/00 DEBVE107 
Pzalysfs T i m e . . :  06:42 

S a 4 6  6010B 06/27-06/29/00 DESVE108 
Analysis T i m e . . :  06:42 

~ ~ 

Analysis performed in accordance with USEPA Toxicity Characreriwic m n g  Procedure hfethod 13 I I 
B Btim;ucd nsulr Result is less than RL. 

LOT# FOF060236 10 



STL ST. LOUIS 

aaoolRHAvEN MITIONAL LARS 

Client Sample ID: 6885-010 

TCLP Metals 

- 

Lot-Sample #.-.: FOF060236-010 
Date S-1 ed... : 05/31/00 08:30 D a t e  Received..: 06/06/00 
Leach D a t e . .  . . . : 06/08/00 Lea& B a t c h  #. .: PO16105 

Matr ix....... : S 

REPORTING PREPARATION- WORK 
P-TER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch #. ..: 0164264 
Mercury N D B  

Prep Batch #...: 0179304 
Arsenic ND 

Ba..rium 93.5 B 

Cadmium ND 

C h r o m i u m  ND 

0 
Lead 26.3 B 

Silver ND 

Selenium 8 - 8  B 

1 us?/ L 
Dilution Factor: 5 

750 ug/L 

SO 0 ug/L 

12.5 ug/L 

25 ug/L 

250 ug/L 

25 ug/L 

62 5 ug/L 

Dilution Factor: 2.5 

Dilution Factor: 2.5 

Dilution Factor: 2.5 

Dilution Factor: 2.5 

Dilution Factor:  2.5 

Dilution Factor: 2.5 

Dilution Factor: 2.5 

SW846 7470A 06/12/00 DEBVGlO 1 
Analysis Time..: 18:18 

SW046 601033 06/27-06/29/00 DE8VG102 
Analysis Time..: 06:48 

SW846 6010B 06/27-06/29 /00  DE8VG103 
Analysis Time..: 06:48 

SW846 6010B 06/27-06/29/00 DE8VGlO4 
Analyais Time..: 06:48 

SW846 6010B 06/27-06/29/00 DE8VG155 
Ar.alyais Time.. : 06:48 

EN846 6010B 06/27-06/29/00 DE8VGl.06 
Analyais Time.. : 0 6 r 4 8  1 

SW846 6010B 06/27-06/29/00 DEBVG107 
Analysis Time..: 0 6 : 4 8  

Si646 6OlOB 06/27-06/29/00 DE8VG108 
Analysis Time..: 0 6 : 4 8  

NOTE(S) : 
Analysis performed in axordance wilh USEPA Toxicity Characterisric Leachmg Procedure Method 1311 
6 Esdmated result. Reslllt is less than RL. 

LOT# FOF060236 11 



STL ST. LOUIS 

3 R C O R H A .  NATIONAL LABS 

Client Sample ID: 6885-011 

T(ltp Metals 

Lot-Sample #...: FOF060236-011 
D a t e  Sampl ed... : 05/31/00 13:30 Date Received..: 06/06/00 
Leach Date.....: 06/08/00 Leach Batch #..: PO16105 

Matrix. . . . . . . 

PREPARATION- 

S 

REPORTING WORK 
ANALYSIS DATE ORDER # P W E T E R  RESULT LIMIT UNITS METHOD 

Prep Batch  # - - - :  0164264 
Mercury N D B  1 'ug/L 

Dilu t ion  Factor: 5 
SW846 7470A 06 /12/00 DE8VJlO1 

Analysis Time..: 18:20 

Prep Batch #.-.: 0179304 
Arsenic ND swa46 6010~ 06/27-06/29/00 DE8VJ102 

Analysis Time..: 0 6 : 5 3  
750 ug/L 

Dilu t ion  Factor: 2 .5  

Barium 113 B 500 ug/L 
Dilu t ion  Factor: 2 . 5  

SHE346 6010B 06127-06/29/00 DE8VJ3.03 
Analysis Time. .  : 06:53 

m a 4 6  6 0 1 0 ~  06/27-06/29/00 DE8VJ104 
Analysis Time. .  : 06 :53 

Cadmium ND 12.5 u g h  
Dilution Factor: 2 . 5  

SW846 6010B 06/27-06/29/00 DE8VJ105 
Analysis Time. . :  06:53 

Chromium m 25 ug/L 
Dilution Factor: 2.5 

m a 4 6  6 0 1 0 ~  06/27-06/29 /00  DE8VJ106 
Analysis Time..: 06:53 I 

250 ug/L 
Dilutior.  Factor: 2.5 

Lead 18.8 B 

ma46 6 0 x 0 ~  06/27-06/29/00 DE8VJY.07 
Analysis Time..: 06:53 

Silver 3.6  B 25 ug/L 
Dilu t ion  Factor: 2.5  

51846 60103 06/27-06/29/00 lJE8VJl.08 
Analysis Time..: 0 6 : 5 3  

Selenium 11.6 B 625 ug/L 
Dilution Factor: 2.5 

IJOTE(S) : 
Analysis performed in accorhce with USEPA Tonicity Charackristk leaching Procedure M e h d  131 1 
B Esiirnaled result. Resull is less than RL. 

12 LOT# FOF060236 



STL ST. LOUIS 

WgTHOD BLANK REPORT 

TCLP Metals 0 
Client Lot  #...: FOF060236 Matr ix......... : SOLID 

RE PORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS - METHOD ANALYSIS DATE ORDER # 

MB Lot-Sample #: FOF090000-195 Prep Batch #- - . :  0179304 
Leach Date..-..: 06/08/00 Leach B a t c h  #..: PO16105 
Arsenic ND 75 0 ugh m a 4 6  6 0 1 0 ~  

Dilution Factor: 2.5 
Analysis Time..: 05:29 

Barium 

Cadmium 

C h r o m i u m  

Lead 

N D B  

ND 

500 U9/L SW646 6010B 
Dilution Factor: 2.5 
Analysis Time..: 05:29 

12 - 5  ug/L SWB46 6010B 
Dilution Factor: 2.5 
Analysis Time..: 05:29 

25 ug/L SW846 6010B 
Dilution Factor: 2.5 
Analysia Time..: 05:29 

250 ug/L ~ ~ 8 4 6  6 0 1 0 ~  
Dilution Factor: 2.5 
Analysis Time..: 05:29 

MB Lot-Sample #: FOF090000-195 Prep B a t c h  # - .  - : 0164264 
Leach Date.....: 06/08/00 Leach Ratch #.-: PO16105 
Mercury N D B  1 w / L  swa46 7 4 7 0 ~  

Dilution Factor: 5 
Analysis Time..: 17:58 

ME3 Lot-Sample #: FOF090000-195 Prep B a t c h  #...: 0179304 
Leach Date.....: 06 /08 /00  Leach B a t c h  #- .  : PO16105 
Silver ND 25 ug/ L SW846 6010B 

Dilution Factor: 2.5 
Analysis Time.. : 05:29 

Selenium 8.075 B 625 ug/L %a46 6010B 
Dilution Factor: 2.5 
Analysis Time..: 05:29 

06/27-06/29/00 DEFOP102 

06/27-06/29/00 DEFOP103 

06/27-06/29/00 DEFOPlO4 

06/27-06/29/00 DEFOP105 

06/27-06/29/00 DEFOP106 

1 

06/12/00 DEFOPlO 1 

06/27-06/29/00 DEFOP107 

06/27-06/29/00 DEPOP108 

NOTE(S) : 
CalCulaLiOrIs am performed before roundins to avoid ronnd-aff errors h calculated results. 

6 Estimattd result. Rauli is less than RL 

LOT# FOF060236 13 



STL ST. LOUIS 

Lot-Sample # 

PARAMETER 
Mercury 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Silver 

Selenium 

LABORATORY CONTROL SAMl?LE EVALUATION REPORT 

TCLP Metals 

... : FOF060236 Matrix ........, : SOLID 
PERCENT 
RECOVERY 
96 
1 0 6  

101 
101 

103 
101 

100 
99 

98 
78 N , *  

98 
98 

100 
99 

99 
99 

RECOVERY RPD PREPAIIATION- PREP- 
RPD LIMITS METHOD ANALYSIS DATE BATCH -- LIMITS 

(SO - 120) SW846 7470A 
(80 - 120) 10 (0-20) SW846 7470A 

Dilution Factor: 5 

(80 - 120) SW846 6010B 
(80 - 120) 0.65 (0-20) SW846 6010B 

Dilution Factor: 2.5 

(80 - 120) SW846 6010B 
(80 - 120) 1.4 (0-20) SW846 6010B 

Dilution Factor: 2.5 

(a0  - 1201 SW846 6010B 
(SO - 120) 0.95 (0-20) SW846 6010B 

Dilution Factor: 2.5 

(80 - 120) SW846 6010B 
( 8 0  - 120) 23 (0-20) SW846 6010B 

Dilution Factor: 2.5 

(80 - 120) SW846 6 0 1 0 B  
(80 - 120) 0.36 (0-20) SW846 6010B 

Dilucion Factor: 2.5 

(49 - 135) swa46 ~ I O B  
( 4 9  - 135) 1.0 (0-20) SW846 6010B 

Dilution Faczor: 2.5 

(80 - 120) SW846 6010B 
(80 - 120) 0.68 (0-20) 6 0 1 0 ~  

Dilution Factor: 2.5 

06/12/00 0164264 
06/12/00 0164264 

06/27-06/28/00 0179304 
06/27-06/28/00 0179304 

06/27-06/28/00 0179304 
06/27-06/28/00 0179304 

06/27-06/28/00 0179304 
06/27-06/28/00 0179304 

06/27-06/28/00 0179304 
06/27-06/28/00 0179304 

06/27-06/28/00 0179304 
06/27-06/,28/00 0179304 

06/27-06/28/00 0179304 
0 6/2 7- 0 6/28 / 0 0 01793 04 

06/27-06/28/00 0179304 
06/27-06/28/00 0179304 

mTE(S) : 
Calculations arc perform4 before rwndlng to avoid raund-off errors in calculated resalts. 
N Spiked arulyte recovery is oulside stated control limits. 

Relative percent difference (RPD) is ourside stated conuol limits. 

LOT# FOF060236 



STL ST. LOUIS 

MATRIX SPIXE SAMPLE E v A L ~ I O N  REPORT - 

TCLP Metals 

Client Lot #...: FOF060236 Matrix---..-...: s 
D a t e  Sampled,..: 05/16/00 1O:OO D a t e  Received..: 06/06/00 

PERCENT RECOVERY . RPD PREPARATION- WORK 
RPD LIMITS METHOD ANALYSIS DATE ORDER # -- PARAMETER RECOVERY LIMITS 

MS Lot-Sample #: FOF060236-004 Prep Batch #. - - :  0164264 
Leach D a t e - . . , . :  06/08/00 Leach B a t c h  #..: PO16105 
Mercury 91 (75 - 125) ma46 7 4 7 0 ~  

91 (75 - 125) 0.0 (0-20) 37846 7470A 
Dilurion Factor: 5 
Analysis Time..: 18:24 

MS Lot-Sample #: FOF060236-004 Prep Batch #...: 0179304 
Leach Date... . .:  06/08/00 Leach B a t c h  #..: PO16105 
Arsenic 104 

110 N 

Barium 108 
114 N 

Cadmium 102 
l o a  N 

Chromi urn 102 
107 N 

Lead 101 
107 N 

Silver 114 
120 N 

Selenium 105 
110 N 

(80 - 120) SW846 6010B 
( e o  - 120) 0.0 (0-20) ~ ~ 8 4 6  6 0 1 0 ~  

Dilution Factor: 2.5 
Analysis Time..: 05:51 

(80 - 120) SW846 6010B 
(80 - 120) 0.0 (0-20) SW846 6010B 

Dilution Factor: 2.5 
Analysis Time..: 05:51 

( a 0  - 120) SW846 6010B 
(80 - 120) 0.0 (0-20) 97846 6010B 

Dilution Factor: 2.5 
Analysis  Time..: 05:51 

(80 - 120) SW846 6010B 
(BO - 120) 0.0 (0-20) SW846 60108 

Dilution Factor: 2.5 
Analysis Time..: 05:51 

(80 - 120) swa46 6 0 1 0 ~  
(so - 120) 0.0 (0 -20)  ~ ~ 8 4 6  6 0 1 0 ~  

Dilution Factor: 2.5 
Analysis Time..: 05:51 

(49 - 135) SW846 6010B 
(49 - 135) 0.0 (0-20) SW846 6010B 

Dilution Factor: 2.5  
Ualysis Time..: 0 5 : 5 1  

(Bo - 120) SWB46 6010B 
(80 - 120) 0.0 (0-20) SW646 6010B 

Dilution Factor: 2.5 
Analysis Time..: 05:53 

(Continued on next page) 

06 /12 /00  DE8V510D 
0 6/12/0 0 DE8V510E 

06/27-06/29/00 DE8V510F 
06/27-06/29/00 DE8V510G 

06/27-06/29/00 DEBV510H 
0 6 /2 7 - 0 6 /2 9/ 0 0 DEW5 10 J 

06/27-06/29/00 DE8V510K 
06/27-06/29/00 DE8V510L 

06/27-06/29/00 DE8V510M 
06/27-06/29/00 DE8V510N 

06/27-06/29/00 DE8V51OP 
06/27-06/29/00 DE8V510Q 

0 6 /2 7 - 0 6 / 2 9 / 0 0 DE W5 1 OR 
06/27-06/29/00 DE8V51QT 

06/27-06/29/00 DEBV510U 
06/27-06/29/00 DE8V510V 

LOT# FOF060236 15 



;TL ST. LOUIS 

MATRIX-SPIKE SAMPLE EVALUATION REWRT 

TCLP M e t a l s  

C l i e n t  Lot #...: FOF060236 mtrix. ..- ..... : S 
Date Sampled...: 05/16/00 1O:OO D a t e  R e c e i v e d . . :  06/06/00 

NGTE (S) .: 
Cakulaliom me performed bcfon rwnding ro avoid mund-off errors in c a h l a k d  mlts. 

N Spikcd analyts rsovcry is outside sated convnl limits. 

I 

LOT# FOF060236 16 
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Sunnary : Post Remediation Future Resident Scenario-16E.1, Class I Areas 
File : R16El-I.RAD 

Dose Conversion Factor (and Related) Parameter Sumnary 
File: Default.LlB 

' 

0 Current 
Menu Parameter Va 1 ue 

E-1 Dose conversion factors for inhalation, mrem/pCi: 
B-1 Cs-137+D 3.190E-05 

Dose conversion factors for ingestion, mrem/pCi: 
D-1 Cs-137+D 
D-' I 5.000E-05 

D-34 Food transfer factors: 
0-34 Cs-137+0 , plant/soil concentration ratio, dimensionless 4.000E-02 
D-34 Cs-l37+D , beef/l ivestock-intake ratio, (pCi/kg)/(pCi/d) 3.000E-02 
D-34 C s - W + D  , m i  lk/livestock-intake ratio, (pCi/L)/(pCi/d) 8.000E-03 

D'-5 
0-5 Cs-I37+D , fish 
0-5 Cs-I37+D , crustacea and mollusks 

Bioaccunulation factors, fresh water, L/kg: 

I 

Default 

3.190E-05 

5.000E- 05 

4.000E-02 
3.000E-02 
8.000E- 03 

2.000E+03 
1.000E+02 

Parameter 
Name 

DCF2( 1) 

DCF3( 1) 

RTF( 1,l) 
RTF( 1,2) 
RTF( 1,3) 

I 

.. 



IRESRAD, Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 15:51 Page 3 
Surmary : Post Remediation Future  Resident Scenario-16E.1, Class I Areas 
F i l e  . : R16El-I.RAD 

0 
Menu 

R011 
R011 
R011 
R011 
R011 
R011 
R011 
RO11 
R011 
R011 
R o l l  
R011 
R011 
R011 

ROl2 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

R015 

- 

S i t e - S p  

Parameter 

Area o f  contaminated' zone (m**2) 
Thickness of contaminated zone (m) 
Length p a r a l l e l  t o  aqu i fe r  f l o w  (m) 
Basic r a d i a t i o n  dose l i m i t  (mrem/yr) 
Time s ince  placement o f  m a t e r i a l  (yr) 
Times f o r  c a l c u l a t i o n s  (yr) 
Times f o r  c a l c u l a t i o n s  ( y r l  
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  c a l c u l a t i o n s  (yr) 
Times f o r  c a l c u l a t i o n s  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 

I n i t i a l  p r i n c i p a l  rad ionuc l i de  (pCi/g): Cs-137 
Concentrat ion i n  groundwater (pCi/Ll :  Cs-137 

Cover depth (m) 
Densi ty o f  cover m a t e r i a l  (g/cm**3) 
Cover depth eros ion  r a t e  (m/yr) 
Densi ty o f  contaminated zone (g/cm**3) 
Contaminated zone eros ion  r a t e  (m/yr) 
Contaminated zone t o t a l  p o r o s i t y  
Contaminated zone f i e l d  capac i t y  
Contaminated zone h y d r a u l i c  c o n d u c t i v i t y  (m/yr) 
Contaminated zone b parameter 
Average annual w i n d  speed (m/sec) 
Hun id i ty  in  a i r  (g/m**3) 
Evapotranspi r a t  i o n  c o e f f i c i e n t  
P r e c i p i t a t i o n  (m/yr) 
I r r i g a t  i on (m/yr) 
I r r i g a t i o n  mode 
Runoff c o e f f i c i e n t  
Uatershed area f o r  nearby stream o r  pond (m**2) 
Accuracy f o r  wa te r / so i l  computations 

Dens i t y ' o f  sa tura ted  zone (g/cm**3) 
sa tura ted  zone t o t a l  p o r o s i t y  
Saturated zone e f f e c t i v e  p o r o s i t y  
Saturated zone f i e l d  capac i t y  
Saturated zone h y d r a u l i c  c o n d u c t i v i t y  (m/yr) 
Saturated zone hydraul  i c  g rad ien t  
Saturated zone b parameter 
Water t a b l e  d rop  r a t e  (m/yr) 
U e l l  purp in take  depth (m below water tab le )  
Model: Nondispersion (ND) o r  Mass-Balance (MB) 
w e l l  punping r a t e  (m**3/yr) 

Nunber o f  unsaturated zone s t r a t a  

f i c  Parame 
User 
Input 

2.320E+03 
1.500E-01 
1.000E+02 
1.500E+O1 
O.OOOE+OO 
5.000E+01 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 

1.070E+00 
no t  used 

1.500E-01 

1.000E-03 

1.000E-03 
3.300E-01 
2.400E-01 

1.660E+00 

1.660E+00 

5.000E+03 
4.900E+00 
2.000E+00 
no t  used 
4.600E-01 
1.230E+00 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.660E+00 
3.300E-01 
2.4OOE-61 
2.000E-01 
2.000E+04 
1.000E-03 
4.900E+00 
1.000E-03 
1.800E+01 
ND 
2.500E+02 

1 

!r Surmary 

D e f a u l t  

1.000E+04 
2.000E+00 
1.000E+O2 

0.000E+00 
1.000E+00 
3.000E+00 
1.000E+01 
3.000E+01 
1.000E+02 
3.000E+02 
1.000E+03 

3.000E+01 

0.000E+00 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
1.500E+00 
1.000E-03 

1.000E-03 
4.000E-01 
2.000E-0 1 
l.OOOE+Ol 
5.300E+00 
2.000E+00 
8.000E+00 
5.000E-01 
I.OOOE+OO 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.500E+00 
4.000E-01 
2.000E-01 
2.000E-01 
1.000E+02 
2.000E-02 

1.000E-03 
1.000E+01 
ND 
2.500E+02 

1 

1.500E+00 

5.300E+00 

Used by RESRAD 
( I f  d i f f e r e n t  from user input) 

Parameter 
Name 

AREA 
TH I CKO 
LCZPAP 
BRDL 
T I  
T(  2) 
T(  3 )  
T( 4) ' 

T(  5) 
T(  6)  
T(  7) 
T(  8) 
T(  9 )  
T(10) 

S l (  1) 
U1( 1) 

COVER0 
DEHSCV 
vcv 
DENSCZ 
vcz 
TPCZ 
FCC2 
HCC2 
BCZ 
UlND 
HUM I D  
EVAPTR 
PRECIP 
R I  
IDITCH 
RUNOFF 
UAREA 
EPS 

DENSAP 
TPSZ 
EPSZ 
FCSZ 
HCSZ 
HGWT 
BSZ 
VWT 
DWIBWT 
MOOEL 
UW 

NS 

I 

I 
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S&r; : Post Remediation Future Resident Scenario-16E.1, Class I Areas - 
F i l e  

0 
Menu 

R015 
R015 
R015 
R015 
R015 
R015 
R015 

R016 
R016 
R016 
ROl6 
ROl6 
ROl6 

R017 
R017 
R017 
R017 
ROl7 
R017 
R017 
R017 
R O l 7  
R017 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R017. 

: R16El-I.RAD 

S i t e - S p e c i f i c  

Parameter 

Unsat. zone 1, th ickness (m) 
Unsat. zone 1, s o i l  d e n s i t y  (g/cm**3) 
Unsat. zone I, t o t a l  p o r o s i t y  
Unsat. zone 1, e f f e c t i v e  p o r o s i t y  
Unsat. zone 1, f i e l d  capac i t y  
Unsat. zone 1, s o i l - s p e c i f i c  b parameter 
Unsat. zone 1, hyd rau l i c  c o n d u c t i v i t y  (m/yr) 

D i s t r i b u t i o n  c o e f f i c i e n t s  f o r  Cs-137 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Satura ted  zone (cm**3/g) 
Leach r a t e  (/yr) 
S o l u b i l i t y  constant 

I n h a l a t i o n  r a t e  (m**3/yr) 
Mass l oad ing  f o r  i n h a t a t i o n  (g/m**3) 
Exposure d u r a t i o n  
Sh ie ld ing  fac to r ,  i n h a l a t i o n  
Sh ie ld ing  fac to r ,  ex te rna l  g a m  
F r a c t i o n  o f  t ime spent indoors 
F r a c t i o n  o f  t ime  spent outdoors (on s i t e )  
Shape f a c t o r  f l ag ,  ex te rna l  gama 
R a d i i  of shape f a c t o r  a r r a y  (used i f  FS = -1): 

Outer annular rad ius  (m), r i n g  1: 
Outer annular rad ius  (m), r i n g  2: 
Outer annular rad ius  ( m ) ,  r i n g  3: 
Outer annular rad ius  (m),  r i n g  4: 
Outer annular rad ius  (m), r i n g  5: 
Outer annular rad ius  (m), r i n g  6: 
Outer annular rad ius  (m), ring 7: 
Outer annular rad ius  (m),  r i n g  8: 
Outer annular rad ius  (m), r i n g  9: 
Outer annular rad ius  ( m ) ,  r i n g  10: 
Outer annular rad ius  (m), ring 11: 
Outer annular rad ius  (m), r i n g  12: 

irameter Si 
User 
Input 

8.600E+00 

3.300E-01 
2.4OOE-01 
2.000E-01 

1.660E+00 

5.300E+00 
5.000E+03 

2.800E+02 
2.800E+02 
2.800E+02 
O.OOOE+OO 
0.000E+00 

7.300E+03 

3.000E+01 
1.00OE-04 

4.000E-01 
8.000E-01 
5.000E-01 
2.500E-01 
1.000E+00 

n o t  used 
n o t  used 
no t  used 
n o t  used 
n o t  used 
no t  used 
no t  used 
no t  used 
n o t  used 
no t  used 
n o t  used 
no t  used 

-. 

iary  ( con t l  

D e f a u l t  

4.000E+00 
1.500E+00 
4.000E-01 
2.000E-01 
2.OOOE-01 
5.300E+00 
1.000E+01 

1.000E+03 
1.000E+03 
1.000E+03 
O.OOOE+OO 
0.000E+00 

8.400E+03 

3.000E+01 
I .000E-04 

4.000E-01 
7. OOOE - 01 
5.000E-01 
2.500E-01 
I.OOOE+OO 

5.000E+01 
7.071E+01 
0.000E+00 
O.OOOE+QO 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 

led) 
Used by RESRAD 

(I f  d i f f e r e n t  from user  input) 

_ - -  
e-- - - -  - - -  

Parameter 
Name 

H(1) 
DENSUZ( 1 ) 
TPUZ(1) 
EPUZ( 1 ) 
FCUZ(1) 
BUZ(1) 
HCUZ(1) 

DCNUCC( 1) 
DCNUCU( 1,l) 
DCMUCS( 1 ) 
ALEACH( 1) 
SOLUBK( 1) 

INHALR 
MLINH 
ED 
5hf3 
SHFI  
FIND 

FS 

RAD-SHAPE( 1 ) 
RAD-SHAPE( 2) 
RAD-SHAPE( 3)  
RAD-SHAPE( 4) 
RAD-SHAPE( 51 
RAD-SHAPE( 6) 
RAD-SHAPE( 7) 
RAD-SHAPE( 8) 
RAD-SHAPE( 9) 
RAD-SHAPE( I O )  
RAD-SHAPE( 11) 
RAD-SHAPE(12) 

FOTD . 
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Sumnary : Post Remediation Future Resident Scenario-16E.1, Class I Areas 
F i l e  

0 
Menu 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R018 
R018 
ROl8 
R018 
RQ18 
R O l 8  
R018 
ROl8 
ROl8 
R018 
R018, 
RO18 
R018 
ROl8 
ROl8 
R018 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

R19B 
R19B 
R19B 
R198 
R198 
R19B 

- 

0 
- 

: R16EI-I.RAD 

S i t e - s p e c i f i c  

Parameter 
~ ~~ 

F rac t ions  of annular areas within AREA: 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring 5 
Ring 6 
Ring 7 
Ring 8 
Ring 9 
Ring 10 
Ring 11 
Ring 12 

F ru i t s ,  vegetables and g r a i n  consunption (kg /y r )  
Leafy vegetable consunpt ion (kg/yr)  
M i l k  consurpt i 'on (L /y r )  
Meat and p o u l t r y  consurp t ion  (kg /y r )  
F i s h  consunpt i on (kg/yr)  
Other seafood consunpt ion (kg/yr)  
S o i l  i nges t i on  r a t e  (g/yr) 
Dr ink ing  water i n take  (L/yr)  
contaminat ion f r a c t i o n  o f  d r i n k i n g  water 
Contamination f r a c t i o n  o f  household water 
Contamination f r a c t i o n  o f  l i v e s t o c k  water 
Contamination f r a c t i o n  o f  i r r i g a t i o n  water 
Contami ne t  i on f r a c t  i on o f  aquat ic  food 
Contamination f r a c t i o n  o f  p l a n t  food 
contaminat ion f r a c t i o n  o f  meat 
Contami na t  i on f r a c t i o n  o f  m i  1 k 

L ives tock  fodder i n take  f o r  meat (kg/day) 
L ives tock  fodder i n take  f o r  m i l k  (kg/day) 
L ives tock  water i n take  f o r  meat (L/day) 
Livestock ua te r  i n take  f o r  m i l k  (L/day) 
L ives tock  s o i l  i n take  (kg/day) 
Mass l oad ing  f o r  f o l i a r  depos i t i on  (g/m**3) 
Depth o f  s o i l  m ix ing  l aye r  (m) 
Depth o f  r o o t s  (in) 
Dr ink ing  water f r a c t i o n  from ground water 
Household water f r a c t i o n  from ground ua te r  
L ives tock  water f r a c t i o n  from ground water 
I r r i g a t i o n  f r a c t i o n  f rom ground water 

Wet weight c rop  y i e l d  f o r  Non-Leafy (kg/m**2) 
Wet weight c rop  y i e l d  f o r  Leafy (kg/m**2) 
Wet weight c rop  y ie ld  f o r  Fodder (kg/rn**2) 
Crowing Season f o r  Non-Leafy (years) 
Growing Season f o r  Leafy  (years) 
Growing Season f o r  Fodder (years) 

. 

wemeter SI 
User 
Input 

n o t  used 
n o t  used 
n o t  used 
n o t  used 
no t  used 
no t  used 
no t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 

1.600E+02 
1.400E+01 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
4.380E+01 
7.000E+02 
1 .000E+00 
n o t  used 
n o t  used 
1.000Ei00 
no t  used 
2.000E-01 
n o t  used 
n o t  used 

n o t  used 
n o t  used 
not  used 
not used 
no t  used 
1.000E-04 
1.500E-01 
9.OOOE-01 
l.OOOE+BO 
n o t  used 
n o t  used 
1.000E+00 

7.'000E-01 
1.500E+OO 
no t  used 
1.700E-01 
2.500E-01 
no t  used 

nary (cont i  

De fau l t  

l.OOOE+OO 
2.732E-01 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
0.000E+00 

1.600E+02 
1.400E+01 
9.200E+01 
6.300E+01 
5.400EiOO 
9.000E-01 
3.650E+01 
5.100E+02 
l.OOOE+OO 
l.OOOE+OO 
1.000E+00 
l.OOOE+OO 
5.000E-01 
,1  
,1  
,1  

6.800E+01 

5.000E+01 
1.600E+O2 
5 .  OOOE - 01 
1.000E-04. 
1.500E-01 
9.000E-01 
l.OOOE+OO 
1.000E+00 
l.OOOE+OO 
l.OOOE+OO 

7.000E-01 
1.500E+00 
1.100E+00 
1.700E-01 
2.500E-01 
8.000E- 02 

5.500E+01 

led 1 
Used by RESRAD 

( I f  d i f f e r e n t  from user  input) 
Parameter 

Name 

FRACA( 1)  
FRACA( 2) 
FRACA( 3 )  
FRACA( 4) 
FRACA( 5) 
FRACA( 6) 
FRACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA(10) 
FRACA( 11 ) 
FRACA(12) 

DIET(1) 
DIET(2) 
D I ET(3) 
DIET(4) 
D I ET (5 
DIET(6) 
SOIL . 
DUI 
FDU 
FHHU 
FLU 
FIRU 
FR9 
FPLAIIT 
FMEAT 
FMILK 

LFI5 
LF16 
LU15 
LU16 
LSI 
MLFD 
DM 
DROOT 
FGM)U , 

FGUHll 
FGWLU 
FGUIR 

YW1) 
YV(2) 
YV(3) 
TE(1) 
TE(2) 
TE(3) 

I 

I 
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Surmary : Post Remediation Future Resident Scenario-16E.1, Class I Areas 
File 

0 
Menu 

R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 

C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

RO21 
ROZl 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
RO21 
R021 
R021 
R021 
R021 

TIT1 

- 

: R16E1-I .RAD 

si te-Specif ic 

Parameter 

Translocation Factor for Nan-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder. 
Uet Foliar Interception Fraction for Non-Leafy 
Wet Foliar Interception Fraction for Leafy 
Met Foliar Interception Fraction for Fodder 
Meathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**3) 
C-12 concentration in contaminated soi 1 (g/g) 
Fraction of vegetation carbon from s o i l  
Fraction of vegetation carbon from air 
C-14 evasion layer thickness in s o i l  (m) 
C-14 evasion flux rate from soil (l/sec) 
C-12 evasion flux rate from soil (l/sec) 
Fraction of grain in beef cattle feed 
Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days): 
Fruits, non-leafy vegetables, and grain 
Leafy vegetables 
Milk 
Meat and poultry 
Fish 
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder 

Thickness of building foundation (m) 
Bulk density of building foundation (g/cm**3) 
rotal porosity of the cover material 
rotal porosity of the building foundation 
tolunetric water content of the cover material 
dolunetric water content of the foundation 
)iffusion coefficient for radon gas (m/sec): 
in cover material 
in foundation material 
in contaminated zone s o i l  

Padon vertical dimension of mixing Cm) 
qverage building air exchange rate (l/hr) 
Height of the building (room) (m) 
3uilding interior area factor 
3uilding depth belou ground surface (m) 
Emanating power of Rn-222 gas 
Emanating pmer of Rn-220 gas 

Nunber of graphical time points 

rameter Si 
User 
Input 

1.000E-01 
I .000E+00 
not used 
2.500E-01 
2.5OOE-01 
not used 
2.SOOE-01 
2.500E-01 
not used 
2.000E+01 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.400E+01 
l.OOOE+OO 
1 .000E+00 
2.000E+01 
7.000E+00 
7.000E+00 
l.OOOE+OO 
l.OOOE+OO 
4.500E+01 

not used 
not used 
not used 
not used 
not used 
not used 

not use'd 
not used 
not used 
not used 
not used 
not used. 
not used 
not used 
not used 
not used 

32 

iary (cont 

Default 

1.000E-01 
l.OOOE+OO 
l.OOOE+OO 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E -01 
2.500E-01 
2.500E-01 
2.000E+01 

2.000E-05 
3.000E-02 
2.000E-02 
9.800E-01 
3.000E-01 
7.000E-07 
1.000E-10 
8.OOOE-01 
2.000E-01 

1.400E+01 
1.000E+00 
l.OOOE+OO 
2.000E+01 
7.000E+00 
7.000E+00 
1 .OOOE+OO 
l.OOOE+OO 
4.500E+01 

1.500E-01 
2.400E+00 
4.000E- 01 
1.000E-01 
5.OOOE-02 
3.000E-02 

2.000E-06 
3.000E-07 
2.000E-06 
2.000Et00 
5.000E-01 
2. SOOE+OO 
0.000E+00 
1.000E+00 
2.500E-01 
1 .SOOE-01 

- - -  

led) 

(If 
Used by RESRAD 

different from user input) 

- - -  

Parameter 
H ame 

TIV(1) 
TIV(2) 
TIV(3) 
RDRY (1 
RDRY(2) 
RDRY(3) 
RUET( 1) 
RUET(2) 
RUET(3) 
ULAM 

C12UTR 

CSOIL 
CAlR 
DMC 
EVSH 
REVSN 
AVFG4 
AVFGS 

Cl2Ct 

STOR-T( 1 ) 
STOR-T(2) 
STOR-T(3) 
STOR-T(4) 
STOR_T(S) 
STOR-T(6) 
STOR-T( 7) 
STOR_T(B) 
STOR-T (9) 

FLOOR1 
DENSFL 
TPCV 
TPFL 
PHZOCV 
PHZOFL 

DlFCV 
DIFFL 
D I FCZ 
HMIX 
REXG 
HRM ' 

FA I 

iMANA( 1) 
%ANA (2) 

lPTS . 

)MFL : 
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Surmary : Post Remediation Future Resident Scenario-16E.1, Class I Areas 
File : R16EI-I.RAD 

O I  Menu 

Surmary (continued) 
Used by RESRAD . Parameter . 

Parameter I Default I (If different f r m  user input) I Name 

S m a r y  of  Pathway Selections 

Pathuay I User Selection 

1 - -  external g a m a  
2 -- inhalation (w/o radon) 
3 - -  plant ingestion 
4 - -  meat ingestion 
5 - -  milk ingestion 

I 
I /  ' 1 

IRESRAD, Version 5.95- T% Limit = 0.5 year 08/30/2000 15:51 Page 8 
S m a r y  : Post Remediation Future Resident Scenario-16E.1, Class I Areas 
File : R16E1-1.RAD 

Contaminated Zone Dimensions Initial soil Concentrations, pci/g 
1 

Area: 2320.00 square meters CS-137 1.070E+00 . .  
Thickness: 0.15 meters 

Cover Depth: 0.15 meters 
0 

Total Dose TDOSE(t), mrem/yr 

Total Mixture Sum M(t) Fraction o f  Basic Dose Limit Received a t  Time (t) 
Basic Radiation Dose Limit = 15 mrem/yr 

~ ~ ~ 

t (years): 0.000E+00 5.000E+01 
TDOSE(t): 1.979E-01 8.394E-02 

M(t): 1.320E-02 5.596E-03 
O M a x i m  TDOSE(t): 1.979E-01 mrem/yr at t = 0.000E+00 years . . 

i . '  . 
, 
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Sunnary  : Post Remediation Future Resident Scenario-16E.1; Class I Areas " 

F i l e  : R16El-I.RAD 

Total Dose Contributions TOOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 0.000E+00 years 

Uater Independent Pathways ( Inhalat ion excludes radon) 0 
0 Ground lnha 1st i on  Radon P (ant Meat M i l k  Soi 1 

Radio- 
Nucl ide mrem/yr f ract .  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  

CS-137 1.857~-01 0.9383 5.326E-09 0.0000 0.000E+00 0.0000 1.222E-02 0.0617 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.734E-06 0.0000 

Total 1.857E-01 0.9383 5.326E-09 0.0000 O.OOOE+OO 0.0000 I .222E-O2 0.0617 O.OOOE+OO 0.0000 0.000E+00 0.0000 5.734E-06 0.0000 
- - - -- __.1___1_ - .  -P - 

0 
Total Dose Contributions TDOSE(i ,p, t )  f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 

As mrem/yr and Fract ion o f  Total Dose A t  t = 0.000E+00 years 
0 Uater Dependent Pathways 
0 Uater Fish Radon Plant Meat M i l k  A l l  Pathways* 

Radio- 
Nuclide mrem/yr f ract .  mrem/yr fract. mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f ract .  

~ ~ - 1 3 7  O.OOOE+OO o.oooo O.DOOE+OO O.OOOO O . O O O E + O ~  O.OOOO O.OOOE+OO 0.0000 0.000~+00 0.0000 O.OOOE+OO 0.0000 1.979E-01 1 .OOOO - -  __.I - __I - L . '.____ I- c -I 

Total 
o*sm o f  

IRESRAD, 
Sumnary 
F i l e  

0 
0 
Radio- 
Nuc 1 i de 

CS-137 

Tota l  
0 

0 
. o  

Radio- 
Nuc 1 i de 

CS-137 

Tota l  
o*sm ,of 

- 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 1.979E-01 1.0000 
a l l  Hater independent and dependent pathways. 

Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 15:51 Page 10 
: Post Remediation Future Resident Scenario-16E.1, Class  I Areas 
: R16E1-1 .RAD 

Total Dose Contributions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (PI 

Ground 

mrem/yr f ract .  

8.139E-02 0.9696 

8.139E-02 0.9696 
-EI- 

As mrem/yr and Fract ion o f  Total Dose A t  t = 5.000E+01 years 
Uater Independent Pathways ( Inhalat ion excludes radon) 

Inhalat ion Radon Plant Meat 

mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr. f rac t .  

1.0VE-07 0.0000 0.000E+00 0.0000 2.434E-03 0.0290 O.OOOE+OO 0.0000 

1.0nE-07 0.0000 0.000E+00 0.0000 2.434E-03 0.0290 O.OOOE+OO 0.0000 
- .__. , . , . . *  - *  I- - 

Milk Soi 1 

mrem/yr f ract .  mrem/yr f ract .  

0.000E+00 0.0000 1.160E-04 0.0014 

0.000E+00 0.0000 1.160E-04 0.0014 
---_I 

Total  Dose Contributions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 5.000E+01 years 

Water Dependent Pathways 
Uater Fish Radon Plant Meat M i l k  , A l l  Pathways* 

mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  mrG/yr  f ract .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 8.394E-02 1 .oooo 

0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.394E-02 1.0000 
a l l  water independent and dependent pathways. 

- -- I - - --- 
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Sunnary : Post Remediation Future  Resident Scenario-16E.1, Class I Areas 
F i l e  : R16El-I.RAD 

Dose/Source Ra t ios  Sunned Over A l l  Pathways 
Parent and Progeny P r i n c i p a l  Radionucl ide Con t r i bu t i ons  Ind i ca ted  

Operent ,Product Branch DSR(J,t)  (mrem/yr)/(pCi/g) 
(i) ( j )  Frac t ion*  t= 0.000E+00 5.000E+01 -- 

CS-137 CS-137 l.OOOE+OO 1.850E-01 7.845E-02 
I- 

"Branch F rac t i on  i s  t he  cunu la t i ve  f a c t o r  f o r  the  j l t  p r i n c i p a l  rad ionuc l i de  daughter: 
The DSR includes con t r i bu t i ons  from associated ( h a l f - l i f e  i 0.5 yr)  daughters. 

S ing le  Radionucl ide S o i l  Gu ide l ines  G ( / , t )  in  pCi/g 

CUMERF(j) = BRF(l)*BRF(2)* ... BRF(j1. 

0 

Basic Rad ia t ion  Dose L i m i t  = 

.(i) t= 0.000E+00 5.000E+01 

CS-137 8.108E+01 1.912E+02 

15 mrem/yr 
ONuc l i de 

- - *  

0 
Sumted Dose/Source Ra t ios  D S R ( i , t )  in (mrem/yr)/(pCi/g) 
and S ing le  Radionucl ide S o i l  Guidel ines G ( i , t )  i n  pCi/g 

a t  tmin = t i m e  o f  m i n i m  s i n g l e  rad ionuc l i de  s o i l  gu ide l i ne  

I n i  t i a1 
and a t  tmax = t ime of m a x i m  t o t a l  dose = O.OOOE+OO years 

ONucl i d e  tmin DSR( i , t m i n )  G( i I tmin) DSR( i , tmax) G( i I tmax) 
(i) pCi/g (years) (pCi/s) (pCi/s) 

CS-137 1.070E+00 O.OOOE+OO 1.850E-01 8.108E+01 1.850E-01 B.lOBE+Ol 
_I--- 

IRESRAD, Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 15:51 Page 12 
S u r y  : Post Remediation Future  Resident Scenario-16E.1, Class I Areas 
F i l e  : R16E1-I.RAD 

I n d i v i d u a l  Nuc l ide  Dose Sunned Over A l l  Pathways 
Parent Nuc l ide  and Branch F r a c t i o n  Ind i ca ted  

( j )  (i) t= 0.000E+00 5.000E+01 

CS-137 CS-137 1.000Et00 1.979E-01 8.394E-02 

B R F ( i )  i s  the  branch f r a c t i o n  o f  the  parent nuc l ide .  

ONuclide Parent E R F ( i )  DOSE( j I t ) I mrem/yr 

-- 
-- - 

I n d i v i d u a l  Nuc l ide  S o i l  Concentrat ion 
Parent Nuc l ide  and Branch F r a c t i o n  Ind i ca ted  

( j )  (i) t= 0.000E+00 5.000E+01 
OtIuclide Parent B R F ( i )  ' S ( j , t ) ,  pCi/g 

-- 
CS-137 CS-137 l.OOOE+OO 1.070Ei00 2.131E-01 --- ? '  *- 
B R F ( i )  i s  t he  branch f r a c t i o n  o f  t he  parent nuc l ide .  

ORESMAIN5.EXE execut ion  t ime = 24.99 seconds 

. . 
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S - m r y  : Post Remediation Future  Resident Scenar io - 16E.1, Class I 1  Areas 
F i l e  : R16EI-II.RAD 

Table o f  Contents 

P a r t  I :  Mix tu re  Suns and S ing le  Rad ionuc l ide  Guidel ines . 

2 
3 
7 
8 

Time = 0.000E+00 .................................... 9 
Time = 5.000E+01 .................................... 10 

Dose/Source Ra t ios  Sunned Over A l l  Pathways .............. 11 
S i n g l e  Radionucl ide S o i l  Guidel ines ...................... 11 
Dose Per Nuc l i de  Sunned Over A l l  Pathways ................ 12 
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lRESRAD, Vers ion  5.95 T% L i m i t  = 0.5 year  08/30/2000 15:56 Page 2 
Sumnary : Post Remediation Future  Resident Scenario - 16E.1, Class I I  Areas 

L a  

Dose Conversion Factor (and Related) Parameter S m a r y  ... 
s i  te -Spec i f  i c  Parameter S m a r y  .......................... 
S m e r y  of Pathway Se lec t ions  ............................ 
Contaminated Zone and Tota l  Dose S m a r y  ................. 
To ta l  Dose Components 

F i l e  

0 
Menu 

E- 1 
E- 1 

D-1 
0-1  

D-34 
D-34 
0-34 
D-34 

0-5 
D-5 
D-5 - 

: R16EI-II.RAD 

Dose Conversion Fac tor  (and Related) Parameter S m a r y  
F i l e :  0efaul t .LIB 

Parameter 

Dose conversion fac to rs  f o r  i nha la t i on ,  mrem/pCi: 
C~-137+D 

Dose conversion f a c t o r s  f o r  inges t ion ,  mrem/p(:i: 
C~-137+D 

Food t r a n s f e r  fac to rs :  
Cs-137+D , p l a n t / s o i l  concen t ra t i on  r a t i o ,  dimensionless 
Cs-I37+D , bee f / l i ves tock - in take  r a t i o ,  (pc i /kg) / (pc i /d )  
Cs-I37+D , m i l k / l i v e s t o c k - i n t a k e  r a t i o ,  (pCi/L)/(pCi/d) 

E ioaccunu le t ion  factors,  f resh  water, L/kg: 
C~-137+D , f i s h  
Cs-l37+D , crustacea and mol lusks  

Current 
Value I De fau l t  

3.190E-05 3.19OE-05 
, 

5.000E-OS 5.000E-05 

4.000E-02 4.D00E-02 
3.000E-09 3.000E-02 
8.000E-03 8.000E-03 

2.000E+03 2.OOOE+03 
1.000E+02 1 .000E*02 

. , I-.-- 
. . 

Parameter 
Name 

I 
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Surmary : Post Remediation Future Resident Scenar io - 16E.1, Class I I  Areas 
F i l e  

0 
Menu 

R011 
R o l l  
R o l l  
R011 
R011 
R011 
R011 
R011 
R o l l  
R011 
R o l l  
R o l l  
R o l l  
R o l l  

R012 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

RO14 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

R015 

: R16E1-1 I .RAD 

S i  t e -  Spe 

Parameter 

Area o f  contaminated zone (m**2) 
Thickness of contaminated zone (m) 
Length p a r a l l e l  t o  aqu i fe r  f low (m) 
Bas ic  r a d i a t i o n  dose L i m i t  (mrem/yr) 
Time s ince  placement o f  ma te r ia l  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  ( y r )  
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  ( y r )  
Times f o r  ca l cu la t i ons  (yr)  

I n i t i a l  p r i n c i p a l  rad ionuc l ide  (pCi/g): 6s-137 
Concentrat ion i n  grounduater (pCi/L): Cs-137 

Cover depth ( rn)  
Dens i t y  o f  cover ma te r ia l  (g/crn**3) 
Cover depth eros ion  r a t e  (m/yr) 
Dens i t y  o f  contaminated zone (9/cm**3) 
Contaminated zone eros ion  r a t e  (m/yr) 
Contaminated zone t o t a l  p o r o s i t y  
Contaminated zone f i e l d  capac i t y  
Contaminated zone hyd rau l i c  c o n d u c t i v i t y  (m/yr) 
Contaminated zone b parameter 
Average annual w i n d  speed (m/sec) 
H u n i d i t y  in a i r  (9/m**3) 
Evapot ransp i ra t ion  c o e f f i c i e n t  
P r e c i p i t a t i o n  (m/yr 
1 rr i g a t  ion (m/yr) 
I r r i g a t i o n  mode 
Runoff c o e f f i c i e n t  
Watershed area f o r  nearby stream o r  pond (m**2) 
Accuracy f o r  water /so i l  computations 

Dens i t y  o f  sa tura ted  zone (g/cm**3) 
Satura ted  zone t o t a l  p o r o s i t y  
Satura ted  zone e f f e c t i v e  p o r o s i t y  
sa tu ra ted  zone f i e l d  capac i ty  
Satura ted  zone hyd rau l i c  c o n d u c t i v i t y  (m/yr) 
Satura ted  zone hyd rau l i c  g rad ien t  
Satura ted  zone b parameter' 
Water t a b l e  d rop  r a t e  (m/yr) 
Wel l  pump in take  depth (m below water tab le )  
Model: Nondispersion (ND) o r  Mass-Balance (ME) 
U e l l  w i n g  r a t e  (rn**3/yr) 

Nunber of unsaturated zone s t r a t a  

i f i c  Pararnt 
User 
Input 

3 110E+03 
3.000E-01 
1.000E+OP 
1.500E+01 
0.000E+00 
5.000E+01 
not used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 

i .a30~+00 
no t  used 

0.000E+00 
not used 
not used 
1.660E+00 
1.000E-03 
3.300E-01 
2.400E-01 
5.000E+03 
4.900E+00 
2.000E+00 
no t  used 
4.600E-01 
1.23OE+OO 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.660E+00 
3.300E-Q1 
2.400E-(M 
2 .OOOE-01 
2 .O00E+04 
1.000E-03 
4.900E+00 
1.000E-03 
1.800E+01 
ND 
2.500E+02 

1 

!r Surmary 

D e f a u l t  

1.000E+04 
2.000E+00 
1.000E+02 
3.000E+01 
0.000E+00 
1.000E+00 
3.000€+00 
l.OOOE+Ol 
3.000E+01 
1.000E+02 
3.000E+02 
1 .000E+03 
O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
O.OOOE+OO 

0.000E+00 
1.500E+00 
1.000E-03 
1.500E+00 
1.000E-03 
4.000E-01 
2.000E-01 
l.OOOE+Ol 
5.300E+00 
2.000E+00 
8.000E+00 
5.000E-01 
l.OOOE+OO 
2.000E-01 
overhead 
2.000E-01 

1.000E-03 

1.500E+00 
4.000E-01 
2.000E-01 
2.000E-01 
1.000E+O2 
2.000E-02 
5.300E+00 
1.000E-03 
I .000E+01 
ND 
2.500E+02 

1 

1 . O O ~ E + O ~  

e 
- 

Used by RESRAD 
d i f f e r e n t  from user i npu t )  

I 

Parameter 
Name 

AREA 
THICK0 
LCZPAQ 
BRDL 
T I  
T (  2) 
T( 3 )  
T(  4 )  
T(  5) 
T (  6) 
T( 7) 
T(  8)  
T (  9 )  
T(10) 

S I (  1 )  
U1( 1) 

COVER0 
DENSCV 
vcv 
DENSCZ 
vcz 
TPCZ ; 
FCCZ 
HCCZ 
BCZ 
UlND ' 

HUMID 
EVAPTR 
PRECIP 
R I  
I D I T C H  
RUNOFF 
VAREA 
EPS 

DENSAP 
TPSZ, 
EPSZ 
FCSZ 
HCSZ 
HGUT 
3SZ 
WT 
N1BWT 
4M)EL 
JU 

IS 
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S m a r y  : Post Remediation Future Resident Scenario - 16E.1, Class  I 1  Areas 
File : R16EI-II.RAD 

0 
Henu 

R015 
R015 
R015 
R015 
R015 
Rot5 
R015 

R016 
ROl6 
R016 
ROl6 
R016 
ROl6 

R017 
R017 
R017 
R017 
ROl7 
ROl7 
R017 
R017 
R017 
R017 

R017 
R017 
R017 
R017 

. R017 
R017 
Rolf 
R017 
R017 
RO17 

- 

. R017 

Si te-Speci f i c 

Parameter 

Unsat. zone 1 , thickness (m) 
Unsat. zone 1, soil density (g/cm**3) 
Unsat. zone 1, total porosity 
Unsat; zone 1, effective porosity 
Unsat. zone 1, field capacity 
Unsat. zone 1, soit-specific b parameter 
Unsat. zone 1, hydraulic conductivity (m/yr) 

Distribution coefficients for Cs-137 
Contami nated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

1 nhal at i on ra te (m**3/yr 1 
Mass loading for inhalation (g/m**3) 
Exposure duration 
Shielding factor, inhalation 
Shielding factor, external g a m a  
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape .factor f lag, external g a m  
Radii of shape factor array (used if FS = -1): 
Outer annular radius (m), ring 1: 
Outer annular radius (m), ring 2: 
Outer annular radius (m), ring 3: 
Outer annuler radius On), ring 4: 
Outer annular radius (m), ring 5: 
Outer annular radius ( m ) ,  ring 6: 
Outer annular radius (m), ring 7: 
Outer annular radius (m), ring 8: 
Outer annular radius (m), ring 9: 
Outer annular radius (m), ring 10: 
Outer annular radius (m), ring 11: 
Outer annular radius h), ring 12: 

I 

rrameter SI 
User 
Input 

8.600E+00 
1.660E+00 
3.300E-01 
2.400E-01 
2.000E-01 
5.300E+00 
5 .OOOE+03 

2.800E+02 
2.800E+O2 
2.800E+02 
O.OOOE+OO 
O.OOOE+OO 

7.300E+03 
1.000E-04 
3.000E+01 
4.000E-0 1 
8.000E-01 
5. OOOE - 01 
2.500E-01 
l.OOOE+OO 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

.. 

nary (cont 

Defaul t 

4.000E+00 

4.000E-01 
2.OOOE-01 
2.000E-01 
5.300E+00 
1.000E+01 

1.500E+00 

1.000E+03 
1.000E+03 
1.000E+03 
0.000E+00 
0.000E+00 

8.400E+03 
1.000E-04 
3.000E+01 
4.OOOE-01 
7.000E-01 
5.000E-01 
2.500E-01 
1.000E+00 

5.000E+01 

O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
0.000Et00 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 

7.071E+01 

led) 
Used by RESRAD 

(If different from user input) 

- - -  
- e -  - - -  - - -  
--e 

- * -  - - -  
>O shows circular AREA. 

L 

Parameter 
Name 

H(1) 
DENSUZ(1) 
TPUZ( 1 ) 
EPUZ( 1 ) 
FCUZ(1) 
BUZ( 1 ) 
HCUU 1 ) 

DCNUCC( 1) 
OCNUCU( Ill) 
DCNUCS( 1 ) 
ALEACIi( 1) 
SOLUBK( 1) 

lNHALR 
MLINH 
ED ' 
SHF3 
SHPl 
FIND 
FOTD 
FS 

RAD-SHAPE( 1) 
RAD-SHAPE( 2) 
RAD-SHAPE( 3)  
RAD-SHAPE( 4) 
RAD-SHAPE( 5 )  
RAD-SHAPE( 6) 
RAD-SHAPE( 7) 
RAD-SHAPE( 8) 
RAD-SHAPE( 9 )  
RAD-SHAPE( IO) 
tAD-SHAPE( 11) 
?AO-SHAPE( 12) 

I 
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F i l e  

0 
Menu 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017. 
R017 
R017 

R018 
. R018 

R018 
ROl8 
RO18 
RO18 
RO18 
ROl8 
R018 
R018 
R018 
ROl8 
ROl8 
R018 
R018 
R018 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

R19B 
R19B 
R19B 
R19B 
R19B 
R19B 

- 

: R16EI-II.RA0 

S i te -Spec i f i c  

Parame t e r  

Frac t ions  o f  annular areas w i t h i n  AREA: 
Ring 1 
Ring 2 , 
Ring 3 
Ring 4 
Ring 5 
Ring 6 ' 

Ring 7 
Ring 8 
Ring 9 
Ring 10 
Ring 11 
Ring 12 

F ru i t s ,  vegetables and g r a i n  c o n s u p t i o n  (kg /y r )  
Leafy vegetable consumption (kg/yr)  
M i l k  consunption (L /y r )  
Meat and p o u l t r y  consunpt ion (kg/yr)  
F ish  consunption (kg /y r )  
Other seafood consurp t ion  (kg /y r )  
S o i l  i nges t i on  r a t e  (g /y r )  
D r ink ing  water i n t a k e  (L /y r )  
Contami ne t  i on f r a c t i o n  o f  d r i n k i n g  water 
Contamination f r a c t i o n  o f  household water 
Contamination f r a c t i o n  o f  1 i ves tock  water 
Contaminat i o n  f r a c t i o n  o f  i rr i g a t  i on water 
contaminat ion f r a c t i o n  o f  aquat ic  food 
Contamination f r a c t i o n  o f  p l a n t  food 
Contamination f r a c t i o n  o f  meat 
Contamination f r a c t i o n  o f  m i l k  

L ives tock  fodder i n t a k e  f o r  meat (kg/day) 
L ives tock  fodder i n take  f o r  m i l k  (kg/day) 
L ives tock  Water i n take  f o r  meat (L/day) 
L ives tock  water i n take  f o r  m i l k  (L/day) 
L ives tock  s o i l  i n t a k e  (kg/day) 
Mass loading f o r  f o l i a r  d e p o s i t i o n  (g/m**3) 
Depth o f  s o i l  m ix ing  Layer (m) 
Depth o f  r o o t s  (m) 
D r ink ing  water f r a c t i o n  f r p m  ground water 
Household water f r a c t i o n  f rom ground water 
L ives tock  water f r a c t i o n  f rom ground water 
I r r i g a t i o n  f r a c t i o n  from ground water 

Uet weight c rop  y i e l d  f o r  Non-Leafy (kg/m**2) 
Uet weight c rop  y i e l d  f o r  Lea fy  (kg/m**2) 
Uet weight c rop  y i e l d  f o r  Fodder (kg/m**2) 
Growing Season f o r  Non-Leafy (years) 
Growing Season f o r  Leafy  (years) 
Growing Season f o r  Fodder (years) 

irameter SI 
User 
I npu t 

n o t  used 
n o t  used 
n o t  used 
n o t  used 
no t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 

1.600E+02 
1.400E+01 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
4.380E+01 
7.000E+O2 
1.000E+00 
n o t  used 
n o t  used 
1.000Et00 
not used 
2.000E-01 
no t  used 
n o t  used 

no t  used 
n o t  used 
no t  used 
no t  used 
n o t  used 
1.000E-04 
1.500E-01 
9. OOOE-OJ 
l.OOOE+UO 
n o t  used 
n o t  used 
1 .000E+00 

7.000E-01 
1 .500E+00 
no t  used 
1.700E-01 
2.500E-01 
not used 

nary (cont inued) 

De fau l t  

1.000E+00 
2.732E-01 
O.OOOE+OO 
0.000Et00 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000Et00 
0.000Et00 
0.000Et00 
0.000E+00 

1.600E+02 
1.400E+01 
9.200E+01 
6.300E+01 
5.400E+00 

3.650E+01 
9.000E-01 

5.100E+O2 
l.OOOE+OO 
1.000E+00 
1.000E+00 
1.000E+00 
5.000E-01 
1 
1 
1 

6.800E+01 
5.500E+01 
5.000E+01 
1.600E+02 
5.000E-01 
1.000E-04 
1.500E-01 
9.000E-01 
1 .000E+00 
1 .000E+00 
1.000Et00 
l.OOOE+OO 

7.OOOE-01 
1.500E+00 
1.100E+00 
1.700E-01 
2.500E-01 
8.000E-02 

Used by RESRAD 
( I f  d i f f e r e n t  f rom user input) 

Parameter 
Name 

FRACA( 1) 
FRACA( 2) 
FRACA( 3) 
FRACA( 4) 
FRACA( . 5 )  
F R A U (  6) 
FRACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA( 10,) 
FRACA( 11 ) 
FRACA( 12) 

DIET(1) 
DIET(2) 
DIET(3) 
DlET(4) 
DIET(5) 
DIET(6) 
SOIL 
DUI 
FDU 
FHHU 
FLU 
FIRU 
FR9 
FPLANT 
FMEAT 
F M I  LK 

LFI5 
LF16 
LUIS 
LWI 6 
LSI 
HLFD 
ISM 
D R O T  
FGUDU 
FGUHH 
FGULU 
FGUIR 

rv( i 
rv(2) 
rv(3) 
TE(1) 
E ( 2 )  
TE(3) 

I 
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S m r y  : Post Remediation Future Resident Scenario - 16E.1, Class I 1  Areas . .  . .  . 
File 

0 
Menu 

R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 

C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
R021 

' R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
RO21 
R021 
R021 
ROE1 
R021 

TITL 

- 

: R16El-II.RAD 

Site-Specific 

Parameter 

Translocation Factor for Non-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Uet Foliar Interception Fraction for Non-Leafy 
Wet Foliar Interception Fraction for Leafy 
Uet Foliar Interception Fraction for Fodder 
Weathering Removal Constant for Vegetation ' 

C-12 concentration in water (g/cm**3) 
C-12 concentration in contaminated soi 1 (g/g) 
Fraction of vegetation carbon from soil 
Fraction of vegetation carbon from air 
C-14 evasion layer thickness in soil (m) 
C-14 evasion flux rate from soil (l/sec) 
C-12 evasion flux rate from soil (l/sec) 
Fraction of grain in beef cattle feed 
Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days): 
Fruits, non-leafy vegetables, and grain 
Leafy vegetables 
M i  l k  
Meat and poultry 
Fish 
Crustacea and mollusks 
U e l l  water 
Surface water 
Livestock fodder 

' 

Thickness of building foundation (m) 
Bulk density of building foundation (g/cm**3) 
Total porosity of the cover material 
Total porosity of the building foundation 
Volumetric water content of the cover material 
volumetric water content of the foundation 
Diffusion coefficient for radon gas (m/sec): 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixing (m) 
Average building air exchange rate (l/hr) 
Height of the building (room) (m) 
Building interior area factor 
Building depth below ground surface (m) 
Emanating power of Rn-222 gas 
Emanating power of Rn-220 gas 

Number of graphical time points 

irameter SL 
User 
Input 

1.000E-01 
1.000E+00 
not used 
2.500E-01 
2.500E-01 
not used 
2.500E - 01 
2.500E-01 
not used 
2.000E+01 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.400E+01 
1 .000E+00 
1.000E+00 
2.000E+01 
7.000E+00 
7.0OOE+OO 
1.000E*00 
l.OOOE+OO 
4.500E+01 

not used 
not used 
not used 
not used 
not used 
not used 

not used' 
?ot used 
not' used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

. 

32 

iary (cont, 

Default 

1.000E-01 
1.000E+00 
l.OOOE+OO 
2.500E-01 
2.500E-01 
2.500E - 01 
2.500E-01 
2.500E-01 
2.500E-01 
2.aooE+ai 

2.000E-05 
3.OOOE-02 
2.000E-02 
9.800E-01 
3 .OOOE-01 
7.000E-07 
1.000E-10 
8.000E-01 
2.OOOE-01 

1.400E+01 
1.000E+00 
1 .OOOE+OO 
2.000E+01 
7.000E+00 
7.000E+00 
l.OOOE+OO 
1.000E+00 
4.500E+01 

2.400E+00 
1.500E-01 

4.000E-01 
1.000E-01 
5.000E-02 
3.000E-02 

2.000E-06 
3.000E-07 
2.000E-06 
2.000E+00 
5.000E-01 
2.500E+00 
O.OOOE+OO 
1.000E+00 
2.500E-01 
1.500E-01 

- - -  

led) 
Used by RESRAD 

(If different from user input) 

- - -  - - -  - - -  
--e - - -  - - -  _ _ _  - - -  
- e -  --- 

--- 

Parameter 
Name 

TIV(1) 
TIV(2) 
TIV(3) 
RDRY (1 1 
RDRY(2) 
RDRY(3) 
RUET (1 ) 
RUET(2) 
RWET(3) 
WLAM 

Cl2UTR 
c12cz 
CSOl L 
CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFGS 

STOR-T( 1 ) 
STORJ(2) 
STORJ(3 1 
STOR-T(4) 
STOR-T( 5 ) 
STOR-T(6) 
STOR-T(7) 
STOR-T ( 8 ) 
STOR-T (9) 

FLOOR1 , 

DENSFL ' 

TPCV , 

TPFL 
PH20CV 
PH2OFL 

DIFCV 
DIFFL 
D I FCZ 
HMlX 
REXG 
HRM 
FA! 
DMFL 
EMANA( 1) 
EMANA(2 ) 

NPTS 

I 
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Surmary : Post Remediation Future Resident Scenario - 16E.1, Class I 1  Areas 
File : R16El-II.RAO 

0 

S m a r y  o f  Pathuay Selections 

Pathway User Selection 

1 - -  
2 - -  
3 - -  
4 - -  
5 - -  
6 - -  
7 - -  
8 - -  
9 - -  
Find 

external g a m  
inhalation (w/o radon) 
plant ingestion 
meat ingestion 
milk ingestion 
aquatic foods 
drinking water 
soil ingestion 
radon 
peak pathway doses 

I active 
I active 

active 
~ suppressed 
l suppressed 
l suppressed 

active 
active 

suppressed 
active 

I 
L .  

IRESRAD, Version 5.95 T'h Limit = 0.5 year 08/30/2000 15:56 Page 8 
S m a r y  : Post Remediation Future Resident Scenario - 16E.1, Class I 1  Areas 
File : R16El-II.RAD 

Contaminated Zone Dimensions Initial Soi l Concentrations, pCi/g 

Area: 3110.00 
Thickness: 0.30 

Cover Depth: 0.00 
0 

Basi,c 
Total Mixture S u n  M(t) 

square meters 
meters 
meters 

CS- 137 l.O30E+OO 

Total Dose TDOSE(t), mrem/yr 
Radiation Dose Limit = 15 mrem/yr 
= Fraction of Basic Dose Limit Received at Time (t) 

t (years): O.OOOE+OO S.OOOE+Ol 
TOOSE(t): 2.118E+00 5.283E-01 

M(t): 1.412E-01 3.522E-02 
OMaximun TDOSE(t): 2.118E+00 rnrem/yr at t 0.000E+00 years 2 

e -  

@) " 
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S h a r y  : Post Remediation Future  Resident Scenar io - 16E.1, Class I 1  Areas 
F i l e  : R16El-II.RAD 

To ta l  Dose Cont r i bu t i ons  TDOSE(i,p,t) f o r  I n d i v i d u a l  Radionucl ides (i) and Pathways (p) 
As mrem/yr and F r a c t i o n  o f  To ta l  Dose A t  t = 0.000E+00 years 

Uater  Independent Pathways ( I n h a l a t i o n  excludes radon) 0 
0 Ground I n h a l e t i o n  Radon P lan t  Meat M i  l k  So i  l 

Radio- 
Nuc l ide  mrem/yr f rac t .  mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr f rac t .  

CS-137 2.093E+OO 0.9881 1.598E-06 0.0000 O.OOOE+OO 0.0000 2.354E-02 0.0111 0.000E+00 0.0000 0.000E+00 0.0000 1.669E-03 0.0008 - - - dc-.--- P ------- 
Total  2.093E+00 0.9881 1.598E-06 0.0000 O.OOOE+OO 0.0000 2,354E-02 0.01 11 0.000E+00 0.0000 0.000E+00 0.0000 1.669E-03 0.0008 

Totat  Dose Con t r i bu t i ons  TOOSE(i,p,t) f o r  I n d i v i d u a l  Radionucl ides (i) and Pathways (p) 
As mrem/yr and F r a c t i o n  o f  To ta l  Dose A t  t = O.OOOE+OO years 

0 

0 Uater  Dependent Pathways 
0 Uater  F i sh  Radon P lan t  Meat M i l k  A l l  Pathways* 

Radio- 
Nuc l i de  mrem/yr f rac t .  mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr . f r a c t .  mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr f r a c t .  - 
CS-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OD 0.0000 O.OOOE+OO O.OOOO O.OOOE+OO O.0000 O.OOOE+OO O.OOOO 2.118E+00 1 .OOOO - I_p - -- - *  I-  - . - *  E__--- 

To ta l  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000Et00 0.0000 2.118E+00 1.0000 
O*%.m of a l l  water independent and dependent pathways. 

IRESRAD, Vers ion  5.95 T% L i m i t  = 0.5 year 08/30/2000 15:56 Page 10 
Sunnary : Post Remediation Future  Resident Scenar io - 16E.1, Class I 1  Areas 
F i l e  : R16EI-I1.RAD 

To ta l  Dose Con t r i bu t i ons  TDOSE(i,p,t) f o r  I n d i v i d u a l  Radionucl ides (i) and Pathways (p) . .  
0 
0 Ground 

Radio- 
Nuc l ide  mrem/yr f r a c t .  

CS-137 5.229E-01 0.9899 

To ta l  5.229E-01 0.9899 
--- 
0 

As mrem/yr and F r a c t i o n  o f  To ta l  Dose A t  t = 5.000E+01 years 
Uater  Independent pathways ( I n h a l a t i o n  excludes radon) 

I n h a l a t i o n  Radon P lan t  Meat 

mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr f r a c t .  - 
4.002E-07 0.0000 0.000E+00 0.0000 4.912E-03 0.0093 0.000E+00 0.0000 

4.002E-07 0.0000 0.000Et00 0.0000 4.912E-03 0.0093 O.OOOE+OO 0.0000 
- ----- 

M i l k  Soi l 

mrem/yr f rac t .  mrem/yr f rac t .  

0.000Et00 0.0000 4.179E-04 0.0008 

0.000E+00 0.0000 4.179E-04 0.0008 
--- 

Total  Dose Con t r i bu t i ons  TDOSE(i ,p, t )  f o r  I n d i v i d u a l  Radionucl ides (i) and Pathways Cp) 
As mrem/yr and F r a c t i o n  o f  To ta l  Dose A t  t = 5.000E+01 years 

. 

0 Water Dependent Pathways 
0 Uater  F i s h  Radon P lan t  Meet M i  l k  A1 l Pathways* 

Radio- 
Nuc l i de  mrem/yr f r a c t .  mrem/yr f rac t .  mrem/yr f r a c t .  mrh /y r  f r a c t .  mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr f r a c t .  

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.OOOO O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.283E-01 1 .OOOO 
I p_. I --- --_I_ - 
Total  O.OOOE+OO 0.0000 0.OOOE~OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ' 5.283E-01 1.0000 

O*sun of e l l  water independent and dependent pathways. 



lRESRAD, 
sunnary 
F i l e  

Version 5.95 ' T% L i m i t  = 0.5 year 08/30/2000 15:56 Page 11 
: Post Remediation Future  Resident Scenario - 16E.1, Class I 1  Areas 
: R16E1-1 I .RAD 

Dose/Source Rat ios S m e d  Over A1 1 Pathways 
Parent and Progeny P r i n c i p a l  Rad ionuc l ide  Cont r ibu t ions  Ind i ca ted  

Operent Product Branch DSR(J  I t) (mrem/yr)/(pCi/g) 
(i) ( j )  Fract ion* t= 0.000E+00 5.000E+01 -- 

CS-137 CS-137 I.OOOE+OO 2.056€+00 5.129E-01 
-I____ 1 

*Branch F rac t i on  i s  t he  c u n u l a t i v e  f a c t o r  f o r  t he  j lt p r i n c i p a l  rad ionuc l i de  daughter: 
The DSR includes con t r i bu t i ons  from assoc ia ted  ( h a l f - l i f e  s 0.5 yr) daughters. 

S ing le  Radionuclide S o i l  Gu ide l ines  G ( i , t )  i n  pCi/g 

CUMBRF(J) = BRF(l)*BRF(2)* ... BRF(j) .  

0 

Basic Radiat ion Dose L i m i t  = 15 mrem/yr 

(i) t= O.OOOE+OO 5.000E+01 

CS-137 7.295E+00 2.925E+01 

ONuclide 

- - r  - 
0 

S m e d  Dose/Source Ra t ios  DSR( i I t) i n  (mrem/yr)/(pCi/g) 
and S ing le  Radionucl ide S o i l  Guidel ines G ( i , t )  in  pCi/g 

a t ' t m i n  = t ime o f  m i n i m  s i n g l e  rad ionuc l ide  s o i l  g u i d e l i n e  
and a t  tmax = t ime of m a x i m  t o t a l  dose = 0.000E+00 years 

ONuclide I n i t i a l  D S R ( i  I tmin) G( i I tmin) DSR( i I tmax) G( i I tmax) 

' CS-137 1.030E+00 0.000€+00 2.056E+00 7.295€+00 2.056E+00 7.295€+00 

IRESRAD, Version 5.95 T'h L i m i t  = 0.5 year * 08/30/2000 15:56 Page 12 

tmin 
(i) p c i h  (years 1 (pCi/g) ( pC i /g 1 

-___._ 

Sunnary : Post Remediation Future  Resident Scenario - 16E.1, Class 1 1  Areas 
F i l e  : R16El-II.RAD 

I n d i v i d u a l  Nucl ide Dose S w m d  Over A11 Pathways 
Parent Nucl ide and Branch F r a c t i o n  Ind i ca ted  

( j )  (i) t= O.OOOE+OO 5.000Et01 
OHucl i d e  Parent BRF( i 1 DOSE( j, t) I mrem/yr 

-- 
CS-137 CS-137 1.000E+00 2.118E+00 5.283E-01 
7-p - , - a  

E R F ( i )  i s  the  branch f r a c t i o n  o f  t h e  parent  nuc l ide .  

I n d i v i d u a l  Nucl ide S o i l  Concent ra t ion  
Parent Nucl ide and Branch F r a c t i o n  I n d i c a t e d  

( j )  (i) t= 0.000E+00 5.000E+01 
ONucl i d e  Parent BRF( i) s(j, t) ,  pCi/g 

-- 
CS-137 CS-137 1.000E+00 1.030E+00 2.580E-01 
--____I_____ 4 

. 5 

B R F ( i )  i s  t he  branch f r a c t i o n  of  t h e  parent  nuc l i i  -. 
ORESMAIN5.EXE execution t ime  = 24.72 seconds 
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Surmer; : Post Remediation Future Resident Scenario-16E:2-3, Class I Areas 
File : R16EE-I.RAD 
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lRESRAD, Version 5.95 T'h Limit = 0.5 year 08/30/2000 16:19 Page 2 
I : Post Remediation Future Resident Scenario-16E.2-3, Class I Areas 
: R16E2-I.RAD 
. .  . .  9 .  . . .  

Dose Conversion Factor (and Related) Parameter Sunnary 
File: Default.LIB 

Default I Current 
Parameter Value 

6-1 
6-1 

D- 1 
D- 1 

D-34 
D-34 
0-34 
D-34 

D-5 
D-5 
0'5 
I 

Dose conversion factors for inhalation, mrem/pCi: 

Dose conversion factors for ingestion, mrem/pCi: 

CS - 137+D 
CS - 137+D 
Food .transfer factors: 
Cs-137+D , plant/soil concentration ratio, dimensionless 
Cs-137+D , mi lk/livestock-intake ratio, (pCi/L)/(pCi/d) 

Parameter 
Name 

DCF2( 1) 

DCF3( 1) 

RTF( 
RTF( 
RTF( 

I 

. . 



IRESRAD, Vers ion  5.95 T'h L i m i t  = 0.5 year 08/30/2000 16:19 Page 3 
S m r y  : Post Remediation Future  Resident Scenario-l6E.2-3, Class I Areas 
F i l e  

0 
Menu 

R o l l  
R011 
R011 
R o l l  
R011 
R011 
R o l l  
R011 
R011 
R011 
R011 
R011 
R o l l  
R011 

ROl2 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

R015 

- 

: R16E2-I.RAO 

Site-Spc 

Par m e t e r  

Area o f  contaminated zone (m**2) 
Thickness o f  contaminated zone (m) 
Length p a r a l l e l  t o  aqu i fe r  f l o w  (m) 
Basic r a d i a t i o n  dose l i m i t  (mrem/yr) 
Time s ince  placement o f  ma te r ia l  (yr)  
Times f o r  c a l c u l a t i o n s  (yr) 
Times f o r  c a l c u l a t i o n s  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr )  
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  (yr )  
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 

I n i t i a l  p r i n c i p a l  rad ionuc l i de  (pCi/g): Cs-137 
Concentrat ion i n  groundwater (pCi/L): Cs-137 

Cover depth (m) 
Dens i t y  of cover ma te r ia l  (g/cm**3) 
Cover depth eros ion  r a t e  (m/yr) 
Dens i t y  o f  contaminated zone (g/cm**3) 
Contaminated zone e ros ion  r a t e  (rn/yr) 

Contaminated zone f i e l d  capac i t y  
Contaminated zone hydraul  i c  c o n d u c t i v i t y  (m/yr) 
Contaminated zone b parameter 
Average annual w i n d  speed (m/sec) 
H u n i d i t y  in  a i r  (g/m**3) 
Evapot ransp i ra t ion  c o e f f i c i e n t  
P r e c i p i t a t i o n  (m/yr) 
1 rr i gat  i on (m/yr 1 
I r r i g a t i o n  mode 
Runoff c o e f f i c i e n t  
Uatershed area f o r  nearby stream or  pond (m**2) 
Accuracy f o r  wa te r / so i l  computations 

Dens i t y  of sa tura ted  zone (g/cm**3) 
sa tu ra ted  zone t o t a l  p o r o s i t y  
Saturatedizone e f f e c t i v e  p o r o s i t y  
Satura ted  zone f i e l d  capac i t y  
Satura ted  zone h y d r a u l i c  c o n d u c t i v i t y  (m/yr) 
Satura ted  zone h y d r a u l i c  g rad ien t  
Saturated zone b parameter 
Water t a b l e  drop r a t e  (m/yr) 
Well punp in take  depth (m beloH water tab le )  
Model: Nondispersion (MD) o r  Mass-Balance (ME) 
Well punping r a t e  (m**3/yr) 

Number o f  unsaturated zone s t r a t a  

Contaminated zone t o t a l  p o r o s i t y  . _  

* I  , 

f i c  Paramc 
User 
Input 

5.840E+O2 
1.500E-01 
1.000E+02 
1.500€+01 
0.000E+00 
5.000E+01 
n o t  used 
n o t  used 
no t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 

1.440E+00 
n o t  used 

1.500E-01 

1.000E-03 

1.000E-03 
3.300E-01 
2.400E-01 
5.000Et03 
4.900E+OO 
2.000Et00 
n o t  used 
4.600E-01 
1.230E+00 
2.000E-01 
overhead 
2.000E-01 
1 .000E+06 
1.000E-03 

1.660€+00 

1.660E+00 

1 .660E+00 
3.300E - Q1 
2.400E - 01 
2.000E-01 

1.000E-03 
4.900E+00 
1.000E-03 
1 .800E+01 
ND 
2.500Ei02. 

1 

2.000E+04 

,r Sunnary 

Def au l  t 

1.000E+04 
2.000E+00 
1 .000E+02 
3.000€+01 
0.000E+00 
1.000E+00 
3.000Et00 
1.000Et01 
3.000E+01 
1.000E+02 
3.000E+O2 
1 .000E+03 
0.000E+00 
0.000Et00 

0.000E+00 
0.000E+00 

0.000E+00 
1.500€+00 
1.000E-03 
1.500E+00 
1.000E-03 
4.000E-01 
2.000E-01 
1.000Et01 
5.300E+00 
2.000E+00 
8.000E+00 
5.000E-01 
1.000E+00 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.500E+00 
4. OOOE -01 
2.000E-01 
2.000E-01 
1.000E+02 
2.000E-02 
5.300E+00 
1.000E-03 
1.000E+01 
ND 
2.500E+02 

1 

e 

Used by RESRAD 
( I f  d i f f e r e n t  f rom user input) 

Parameter 
Hame 

AREA 
THICK0 
LCZPAQ 
ERDL 
T I  
T (  2) 
T (  3) 
T(  4) 
T(  5) 
T (  6) 
T (  7) 
T (  8)  
T (  9 )  
T(10) 

S l (  1) 
U1( 1) 

COVER0 
DENSCV 
vcv 
DENSCZ 
VCZ 
TPCZ 
FCCZ 
HCCZ 
BCZ 
UIHD 
HUM I D  
EVAPTR 
PRECIP 
R I  
I D  I T C l l  
RUNOFF 
UAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
FCSZ 
HCSZ 
HGUT 
BSZ 
VUT 
DWI BUT 
MODEL 
uw 
NS 

I 
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Sunnary : Post Remediation Future Resident Scenario-16E.2-3, Class I Areas 
File 

0 
Menu 

R015 
R015 
R015 
R015 
R015 
R015 
R015 

R016 
R016 
ROl6 
R016 
R016 
ROl6 

R017 
R017 
RQ17 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
ROl7 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

- 

.R017 

: R16EE-I.RAD 

Si te-Speci f i c 

Parameter 

Unsat. zone 1, thickness (m) . 
Unsat. zone 1, soil density (g/cm**3) 
Unsat. zone 1, total porosity 
Unsat. zone 1, effective porosity 
Unsat. zone 1, field capacity 
Unsat. zone 1, soil-specific b parameter 
Unsat. zone 1, hydraulic conductivity (rn/yr) 

Distribution coefficients for Cs-137 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (crn**3/9) 
Saturated zone (cm**3/g) 
Leach rate Uyr) 
Solubi 1 i ty constant 

Inhalation rate (m**3/yr) 
Mass loading for inhalation (g/m**3) 
Exposure duration 
Shielding factor, inhalation 
Shielding factor, external g a m a  
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flag, external gama 
Radii of shape factor array (used i f  FS = -1): 
Outer annular radius (m), ring 1: 
Outer annular radius (m), ring 2: 
Outer annular radius (m), ring 3: 
Outer annular radius (m), ring 4: 
Outer annular radius (m), ring 5: 
Outer annular radius (m), ring 6: 
Outer annular radius (m), ring 7: 
Outer annular radius (m) ,  ring 8: 
Outer annular radius (m), ring 9: 
Outer annular radius (m), ring 10: 
Outer annuldr radius (m), ring 11: 
Outer annular radius (m), ring 12: 

irameter SI 
User 
Input 

8.600E+00 

3.300E-01 
2.400E-01 
2.000E-01 
5.300E+00 
5.000E+03 

1.660E+00 

2.800E+OZ 
2.800E+02 
2.800E+02 
0.000E+00 
0.000E+00 

7.300E+03 
1.000E-04 
3.000E+01 
4.000E-01 
8.000E- 01 
5.000E-01 
2.500E-01 
l.OOOE+OO 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

.- 

nary (cont 

Default 

4.000E+Q0 
1.500E+00 
4.000E- 01 
2.000E-01 
2.000E-01 
5.300E+00 
l.OOOE+Ol 

1.000Et03 
1 .000E+03 
1.000E+03 
O.OOOE+OO 
0.000E+00 

8.400E+03 

3.000E+01 
1.000E-04 

4.000E-01 
7.000E-01 
5.000E-01 
2.500E-01 
l.OOOE+OO 

5.000Et01 
7.071E+01 

O.OOOE+OO 
O.OOOE+OO 

Q.OOOE+OO 

0.000E+00 
0.000E+00 
0.000Et00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 

led) 
Used by RESRAD 

(If different from user input) 

- - L  - - -  
9.166E- 03 
not used 

Parameter 
Name 

H(1) 
DENSUZ(1) 
TPUZ( 1 ) 
EPUZ( 1 ) 
FCUZ( 1 ) 
BUZ( 1) 
HCUZ( 1 ) 

DCHUCC( 1) 
DCHUCU( 1,l) 
DCNUCS( 1) 
ALEACH( 1) 
SOLUBK( 1) 

INHALR 
HLINH 
ED 
5hf3 
SHFl 
FIND 
FOTD 
FS 

RAD-SHAPE( 1) 
RAD-SHAPE( 2) 
RAD-SHAPE( 3) 
RAD-SHAPE( 4) 
RAD-SHAPE( 5) 
RAD-SHAPE( 6) 
RAD-SHAPE( 7) 
RAD-SHAPE( 8) 
RAO-SHAPE( 9) 
RAD-SHAPE(10) 
RAD-SHAPECll) 
RAD-SHAPE( 12) 
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Surmary : Post Remediation Future  Resident Scenario-16E.2-3, Class I Areas 
F i l e  : R16E2-I.RAD 

0 
Menu 

R017 
R017 
R017 
R017, 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R018 
R018 
R018 
R018 
RO18 
R018 
ROl8 
R018 
R018 
R018 
RO18 
ROl8 
R018 
R018 
RO18 
R018 

R019 
ROl9 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

R19B 
R19B 
R19B 
R19B 
R19B 
R19B 

S i t e - S p e c i f i c  

Parame t er  

Frac t ions  o f  annular areas within AREA: 
Ring 1 
Ring 2 

. Ring 3 
Ring 4 
Ring 5 

. Ring 6 
Ring 7 
Ring 8 
Ring 9 
Ring 10 
Ring 11 
Ring 12 

F r u i t s ,  vegetables and g r a i n  consunpt ion (kg /y r )  
Leafy vegetable consumption (kg /y r )  
M i l k  consumption (L /y r )  . 
Meat and p o u l t r y  consumption (kg /y r )  
F ish  consumption (kg /y r )  
Other seafood consumption (kg /y r )  
S o i l  i nges t i on  r a t e  (g / y r )  
D r i n k i n g  water i n take  (L /y r )  
Contamination f r a c t i o n  o f  d r i n k i n g  water 
Contamination f r a c t i o n  o f  household water 
Contamination f r a c t i o n  o f  l i v e s t o c k  water ' 
Contamination f r a c t i o n  o f  i r r i g a t i o n  water 
Contamination f r a c t i o n  o f  aquat ic  food 
Contamination f r a c t i o n  o f  p l a n t  food 
Contamination f r a c t i o n  o f  meat 
Contamination f r a c t i o n  o f  m i l k  

L ives tock  fodder i n take  f o r  meat (kg/day) 
L ives tock  fodder i n take  f o r  m i lk  (kg/day) 
L ives tock  water i n take  f o r  meat (L/day) 
L ives tock  water in take  f o r  m i l k  (L/day) 
L ives tock  s o i l  in take  (kg/day) 
Mass loading f o r  f o l i a r  depos i t i on  (g/m**3) 
Depth o f  s o i l  m ix ing  layer  (m) 
Depth o f  roo ts  (m) . 
D r i n k i n g  water f r a c t i o n  from ground water 
Household water f r a c t i o n  from ground water 
L ives tock  water f r a c t i o n  from ground water 
I r r i g a t i o n  f r a c t i o n  from ground water 

Uet weight c rop  y i e l d  f o r  Non-Leafy (kg/m**2) 
Uet weight c rop  y i e l d  f o r  Leafy  (kg/m**2) 
Uet weight c rop  y i e l d  f o r  Fodder (kg/m**2) 
Growing Season f o r  Non-Leafy (years) 
Growing Season f o r  Leafy  (years) 
Growing Season f o r  Fodder (years) 

irameter SI 
User 
Input 

not  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
not used 
no t  used 
no t  used 
no t  used 

1.600E+02 
1.400E+01 
not used 
n o t  used 
no t  used 
no t  used 
4.380€+01 
7.000E+02 
1.000E+00 
no t  used 
no t  used 
l.OOOE+OO 
no t  used 
2.000E-01 
no t  used 
no t  used 

no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
1.000E-04 
1.500E-01 
9.000E-0J 
l.OOOE+OO 
no t  used 
no t  used 
1.000E+00 

7.000E-01 
1.500E+00 
n o t  used 
1.700E-01 
2.500E-01 
not used 

nary (cont  

De fau l t  

l.OOOE+OO 
2.732E-01 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+OO 

1.600E+02 
1.400E+01 
9.200E+01 
6.300E+01 
5.4OOE+00 

3.650E+01 
5.100E+02 
1.000E+00 
l.OOOE+OO 
1 .OOOE+OO 
l.OOOE+OO 
5.000E-01 
1 
1 
1 

6.800E+01 
5.500E+01 
5.000E+01 
1.600E+02 

9.000E-01 

5. OOOE - 0'1 
1.000E-04 
1.500E-01 
9.000E-01 
1.000E+00 
I.OOOE+OO 
l.OOOE+OO 
1.000E+00 

7.000E-01 
1.500E+00 
l.lOOE+OO 
1.700E-01 
2.500E-01 
8.000E-02 

led ) 
Used by RESRAO 

( I f  d i f f e r e n t  from user input) 
Parameter 

N ame 

FRACA( 1) 
FRACA( 2) 
FRACA( 3 )  
FRACA( 4) 
FRACA( 5) 
FRACA( 6) 
FRACA( 7) 
FRACA( 8 )  
FRACA( 9) 
FRACA(  10) 
FRACA( 11 ) 
FRACA(12) 

DIET(1) 
DIET(2) 
D IET(3) 
DIET(4) 
DIET(5) 
DIET(6) 
so1 L 
DUI 
FDU 
FHHU 
FLU. 
FlRU 
FR9 
FPLANT 
FMEAT 
FMILK 

1f15 
1f16 
1u15 
1u16 
151 
MLFD 
DM 
DROOT 
FGWDU 
FGUHH 
FGULU 
FGUlR 

YV(1) 
YV(2) 
YW3) 
TE(1) 
TE(2) 
TE(3) 
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Smnar; : Post Remediation Future Resident Scenario-16E.2:3, Class I Areas 
File 

0 
Menu 

R19B 
R19B 
R19B 
R19B 
R198 
R198 

- 

RWEI 
R W B  
~ 1 9 a  
R19B 

C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

STOR 

R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 

TITL 

STOR 

: R16E2-I.RAD 

Site-Specif ic 

Parameter 

Translocation Factor for Non-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Uet Foliar lnterception Fraction for Non-Leafy 
Uet Foliar Interception Fraction for Leafy 
Uet Foliar Interception Fraction for Fodder 
Weathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**3) 
C-12 concentration in contaminated soi 1 (g/g) 
Fraction of vegetation carbon from soil 
Fraction of vegetation carbon from air 
C-14 evasion layer thickness in soil (m) 
C-14 evasion flux rate from soil (l/sec) 
C-12 evasion flux rate from soil (l/sec) 
Fraction of grain in beef cattle feed 
Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days): 
Fruits, non-leafy vegetables, and grain 
Leafy vegetables 
Milk 
Meat and poultry 
Fish 
Crustacea and mollusks 
Uell water 
Surface water 
Livestock fodder 

Thickness of 'building foundation (m) 
Bulk density of building foundation (g/cm**3) 
Total porosity of the cover material 
Total porosity of the building foundation 
Volunetric water content of the cover material 
Volunetric water content of the foundation 
Diffusion coefficient for radon gas (m/sec): 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixing (m) 
Average building air exchange rate (l/hr) 
Height of the building (room) (m) 
Sui lding interior area factor 
Building depth below ground surface (m) 
Emanating power of Rn-222 gas 
Emanating power of Rn-220 gas 

Number of graphical time points 

irameter Si 
User 
Input 

1.000E-01 
l.OOOE+OO 
not used 
2.500E-01 
2.500E-01 
not used 
2.500E-01 
2.500E-01 
not used 
2.000E+01 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.400E+01 
1.000E+00 
1.000E+00 
2.000E+01 
7.000E+00 
7.000E+00 
1 .000E+00 
1.000E+00 
4.500E+01 

not used 
not used 
not used 
not used 
not used 
not used 

not usZd 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

. 

32 

iary (cont 

Default 
~ 

1.000E-01 
1.000E+00 
l.OOOE+OO 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.000E+01 

2.000E-05 
3. OOOE -02 
2. OOOE -02 
9.800E-01 
3.000E-01 
7.OOOE-07 
1.000E- 10 
8.000E-01 
2.000E-01 

1.400E+01 
1.000E+00 
1.000E+00 
2.000E+01 
7.000E+00 
7.0OOE+OO 
1.000E+00 
1.000E+00 
4.500E+01 

1.500E-01 
2.400E+00 
4.000E-01 
1.000E-01 
5.000E-02 
3.000E-02 

2.000E-06 
3.000E-07 
2.000E-06 
2.000E+00 
5.000E-01 
2.500E+00 
0 .OOOE+OO 
1.000E+00 
2.500E-01 
1.500E-01 

_ _ -  

Parameter 
Name 

TlV(1) 
TIV(2) 
TIV(3) 
RDRY ( 1  ) 
RDRY(2) 
RDRY(3) 
RUET(1) 
RUET(2) 
RUET(3) 
ULAM 

C12UTR 
Cl2CZ 
CSOI L 
CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFG5 

STOR-T ( 1 ) 
STOR-T (2) 
STOR-T(3 1 
STOR-T (4) 
STOR-T(5) 
STOR-T (6 ) 
STOR-T(f) 
STOR-T (8) 
STOR-T (9 

FLOOR1 
DENSFL 
TPCV 
TPFL 
PH20CV 
Ptl2OFL 

DIFCV 
DlFFL 
D I FCZ 
HMIX 
REXG 
HRM 
FA1 
)MFL 
IMANA( 1 
34ANA(2) 

IPTS 
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S m a r y  : Post Remediation Future Resident Scenario-16E.2-3, Class I Areas 
File : R16E2-I.RAD 

O I  Menu 

Site-Specif ic Parameter Sunnary (continued) 
Parameter User Used by RESRAD 

Parameter I Input I Default I (If different from user input) I Name 

Sunnary of Pathway Selections 

Pathway I 
I 

1 - -  external g a m a  
2 - -  inhalation (w/o radon) 
3 - -  plant ingestion 
4 - -  meat ingestion 
5 - -  milk ingestion 
6 - -  aquatic foods 
7 - -  drinking water 
8 - -  soil ingestion 
9 -- radon 

. Find peak pathway doses 
. .  

User Selection 

active 
active 
active 

suppressed 
suppressed 
suppressed 
active 
active 

suppressed 
active 

lRESRAD, Version 5.95 TK Limit = 0.5 year 08/30/2000 16:19 Page 8 
Sunnary : Post Remediation Future Resident Scenario-16E.2-3, Class I Areas 
File : R16E2-I.RAD 

' Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g 

Thickness: 0.15 meters 
Cover Depth: 0.15 meters 

Area: 584.00 square meters (3-137 1.440E+00 

0 '  
Total Dose TDOSE(t1, mrem/yr 

Total Mixture Sun M(t) = Fraction of Basic Dose Limit Received at Time (t) 
Basic Radiation Dose Limit = 15 mrem/yr 

t (years): 0.000E+00 5.000E+01 
TDOSE(t): 2.664E-01 1.129E-01 

M(t): 1.776E-02 7.527E-03 . 
OMaximun TDOSE(t): 2.664E-01 mrem/yr at t = 0.000E+00 years - 
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Surmary : Post Remediation Future Resident Scenario-16E.2-3, Class I Areas 
F i l e  : R16E2-l.RAO 

* . ~  Total Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 0.000E+00 years 

Water Independent Pathways ( Inhalat ion excludes radon) 0 
0 Ground lnha l e t  i on Radon Plant Meat M i l k  

Radio- 
Nuclide mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f ract .  

CS-137 2.499E-01 0.9383 6.204E-09 0.0000 0.000E+00 0.0000 1.644E-02 0.0617 0.000E+00 0.0000 O.OOOE+OO 0.0000 

Total a .  2.499E-01 0.9383 .6.204E-09 0.0000,~0.000E+00 0.0000 1.644E-02 0.0617 0.000E+00 0.0000 0.000E+00 0.0000 
- -- - -- I---- 

0 
Total Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 

As mrem/yr and Fract ion o f  Total Dose A t  t = 0.000E+00 years 
0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  
Radio- 
Nucl ide mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  

CS-137 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 

Total 0.000E+00 0,0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
-- - u - - --- 

O*Sun of a l l  Water independent and dependent pathways. 

IRESRAO, Version 5.95 T’h L i m i t  = 0.5 year 08/30/2000 16:19 Page 10 
Sumnary.: Post Remediation Future Resident Scenario-l6E.2-3, Class I Areas 
F i l e  : R16E2-1.RAO 

soi  1 

mrem/yr f ract .  

4.506E-06 0.0000 

4.506E-06 0.0000 
-- 

A l  1 Pathways* 

mrem/yr f rac t .  

2.664E-01 1 .OOOO 

2.664E-01 1 .OOOO 
- 

Total Dose Contr ibutions TOOSE(i ,p, t )  f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 5.000E+01 years 

water Independent Pathways ( Inhalat ion excludes radon) 0 
0 Ground lnhal  a t  i on Radon Plant  Meat M i l k  
Radio- 
Nucl ide mrem/yr fract. mrem/yr f rac t .  mrem/yr f r a c t .  mrem/yr f ract .  mrem/yr. f rac t .  mrem/yr f rac t .  

Cs-137 1.095E-01 0.9702 1.255E-07 0.0000 0.000E+00 0.0000 3.275E-03 0.0290 0.000E+00 0.0000 0.000E+00 0.0000 

Tota l  1.095E-01 0.9702 1.255E-07 0.0000 O.OOOE+OO 0.0000 3.275E-03 0.0290 0.000E+00 0.0000 0.000E+00 0.0000 
--- __._I--- -- - 

0 
Total Dose Contr ibutions TOOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 

As mrem/yr and Fract ion of Total Dose A t  t = 5.000E+01 years 
0 .  Water Dependent Pathways 
0 Water Fish Radon Plant Meat ‘ M i l k  

Radio- 
Nucl ide mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  mr&/yr f ract .  mrem/yr f rac t .  mrem/yr f ract .  

Cs-137 0.000Et00 0.0000 O.OOOE+OO 0.0000 O.OOOEtO0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Soi 1 

mrem/yr f ract. 

9.114E-05 0.0008 

9.114E-05 0.0008 
- 

A l l  Pathways* 

mrem/yr f rac t .  

1.129E-01 1 .OOOO 

Tota l  O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+oO 0.0000 1.129E-01 1.0000 
O*Sun of a l l  water independent and dependent pathways. 



lRESRAD, Version 5.95 TK Limit = 0.5 year 08/30/2000 16:19 Page 11 
Surmary : Post Remediation Future Resident Scenario-16E.2-3, Class I Areas 
File : R16E2-I.RAD 

Parent and Progeny Principal Radionuclide Contributions Indicated 
Dose/Source Ratios S m e d  Over All Pathways 

OParent Product Branch DSR( j, t) (mrem/yr)/(pCi/g) 
(i) ( j )  Fraction* t= 0.000E+00 5.000Ec01 -- 

CS-137 CS-137 1.000E+00 1.850E-01 7.840E-02 --- ' *Branch Fraction is the cunulative factor for the jit principal radionuclide daughter: 
The DSR includes contributions from associated (half-life < 0.5 yr) daughters. 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

CUMBRF(,J = BRFc 

0 

Basic Radiation Dose Limit = 15 mrem/yr 

( i )  t= 0.000E+00 5.000E+01 

CS- 137 8.108E+01 1.913E+02 

ONuc 1 ide 

_I_ _______. -. 
0 

. S m d  Dose/Source Ratios DSR(i ,t) in (mrem/yr)/(pCi/g) 
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

a t  tmin = time of minimum single radionuclide soil guideline 

ONuclide Initial . tmin OSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 
.and at tmax = time of maximum total dose = 0.000E+00 years 

t i )  pCi/g (years) (pC i/g) (pCi/g) 

CS-137 I . ~ ~ ~ E + o o  O.OOOE+OO 1.850E-01 8.108E+01 1.850E-01 8.108E+01 
-I__ P I__ 

IRESRAD, Version 5.95 T% Limit = 0.5 year 08/30/2000 16:19 Page 12 
Sunnary : Post Remediation Future Resident Scenario-lbE.2-3, Class I Areas 
F i l e  : R16E2-I.RAD 

Individual Nuclide Dose S m e d  Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

Cj) (i) t= 0.000E+00 5.000E+01 
ONucl ide Parent BRF( i 1 DOSE( j , t ) , mrem/yr 
-- 
CS-137 CS-137 I.OOOE+OO 2.664E-01 1.129E-01 
-_r__II__ . .  - 
RRF(i) is the branch fraction of the parent nuclide. 

. . 
Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

Cj) (i) t= O.OOOE+OO 5.000E+01 
ONucl ide Parent BRF(i) S(j,t), pCi/s 

-- 
CS-137 CS-137 l.OOOE+OO 1.440E+00 2.868E-01 
--_I_r_ 

BRF(i) is the branch fraction of the parent nuclide. 
ORESMAIN5.EXE execution time = 24.99 seconds 
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Surmary : Post Remediation Future Resident Scenario - 16E.2-3, Class I 1  Areas 
File : R16E2-II.RAD 

Table of Contents 

Part I: Mixture Suns and Single Radionuclide Guidelines 

Dose Conversion Factor (and Related) Parameter Surmary ... 2 
site-Specific Parameter surmary .......................... 3 
Surmary of Pathway Selections ............................ 7 
Contaminated Zone and Total Dose S m a r y  ................. 8 
Total Dose Components 

Time O.DOOE+OO .................................... 9 
Time 5.000E+01 ..................................... 10 

Dose/Source Ratios S m e d  Over All Pathways .............. 11 
Single Radionuclide Soil Guidelines ...................... 1 1  . 
Dose Per Nuclide S u m e d  Over ALL Pathways ................ 12 
Soil Concentration Per Nuclide ........................... 12 
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surmary : Post Remediation Future Resident Scenario - l6E.2-3, Class II.Areas 
File : R16E2-11.RAD ! 

I t ,  

Dose Conversion Factor (and Related) Parameter Sunnary 

0 
Menu 

8-1 
E- 1 

0-1 
0-1 ; 

0-34 
D-34 
D-34 
D-34 

D - 5  
0-5 
D - 5  - 

File: Default.LI6 

Parameter 

Dose conversion factors f o r  inhalation, mrwn/pCi: 
Cs-137+D 

Dose conversion factors for ingestion, mrem/p(:i: 

Food transfer factors: 
Cs-137+D , plant/soil concentration ratio, dimensionless 
Cs-137+D , beef/livestock-intake ratio, (pci/kg)/(pCi/d) 
Cs-137+0 , milk/livestock-intake ratio, (pci/L)/(pci/d) 
Bioaccunulation factors, fresh water, L/kg: 
Cs-137+D , fish 
Cs-137+0 , crustacea and mollusks 

Cs-137+D I 

I 

I 5 I I t  . '  1 

- - 

Current 
Va L ue 

3.190E -05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

. / .  * 

E. 000E+D3 
l.D00E+02 

. : ,  : _ I ,  :. i I 
, ! : I ;. . I 

i . .,. k j  ' '  . 
s 

Default 

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8. OOOE - 03 

2.000E+D3 
1 .OOOE+02 

Par ame t e r 
Name 

DCF2( 1) 

DCF3( 1) 

RTF( 1,l) 
RTF( 1,2) 
RTF( 1,3) . .  

I 

I 
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Sumnary : Post Remediation Future  Resident Scenario - 16E.2-3, Class I 1  Areas 
F i l e  

0 
Menu 

R011 
R011 
R o l l  
R o l l  
R o l l  
R011 
R o l l  
R011 
R011 
R o l l  
R011 
R011 
R011 
R o l l  

R012 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

. R014 
R014 

RD15 

- 

: R16E2-11.RAD 

S i  te-Spe 

Parameter 

Area o f  contaminated zone (m**2) 
Thickness o f  cdntaminated zone (m) 
Length p a r a l l e l  t o  a q u i f e r  f l ow  (m) 
Basic r a d i a t i o n  dose l i m i t  (mrem/yr) 
Time s ince  placement o f  m a t e r i a l  (yr) 
Times f o r  c a l c u l a t i o n s  (yr) 
Times f o r  c a l c u l a t i o n s  (yr) 
Times f o r  c a l c u l a t i o n s  (yr )  
Times for  c a l c u l a t i o n s  (yr)  
Times f o r  c a l c u l a t i o n s  (yr) 
Times f o r  c a l c u l a t i o n s  (yr) 
Times f o r  c a l c u l a t i o n s  (yr)  
Times f o r  c a l c u l a t i o n s  (yr) * 

Times f o r  c a l c u l a t i o n s  (yr) 

I n i t i a l  p r i n c i p a l  rad ionuc l i de  (pCi/g): Cs-137 
Concentrat ion in  groundwater (pCi/L): Cs-137 

Cover depth (m) 
Dens i ty  o f  cover m a t e r i a l  (g/cm**3) 
Cover depth e ros ion  r a t e  (m/yr) 
Dens i ty  o f  contaminated zone (g/cm**3) 
Contaminated zone e ros ion  r a t e  (m/yr) 
Contaminated zone t o t a l  p o r o s i t y  
Contaminated zone f i e l d  capaci t y  
Contaminated zone h y d r a u l i c  conduc t i v i t y  (m/yr) 
Contaminated zone b parameter 
Average annual w i n d  speed (m/sec) 
Hun id i ty  in  a i r  (g/m**3) 
Evapotranspi r 8 t  i on coef f i c i  ent  
P r e c i p i t a t i o n  (m/yr) 
I r r i g a t  i o n  (m/yr) 
I r r i g a t i o n  made 
Runoff c o e f f i c i e n t  
Watershed area f o r  nearby stream o r  pond (m**2) 
Accuracy f o r  water /so i t  computations 

Dens i ty  o f  sa tu ra ted  zone (g/cm**3) 
Saturated zone t o t a l  p o r o s i t y  
sa tura ted  zone e f f e c t i v e  p o r o s i t y  
Saturated zone f i e l d  capac i t y  
Saturated zone hydrau l  i c  c o n d u c t i v i t y  (m/yr) 
Saturated zone hydraul  i c  g rad ien t  
sa tura ted  zone b parameter 
Mater t a b l e  d rop  r a t e  (m/yr) 
U e l l  punp i n t a k e  depth (m below water tab le )  
Model:. Nondispersion (NO) o r  Mass-Balance (ME) 
well punping r a t e  (m**3/yr) 

Nu-ber of unsatura ted  zone s t r a t a  

f i c  Parame 
User 

' Input 

2.050E+03 

1.500E+01 

3.000E-01 
1 .000E+02 

O.OOOE+OO 
5.000E+01 
n o t  used 
no t  used 
not used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 

7.300E - 01 
not  used 

0.000E+00 
n o t  used 
no t  used 
1 .660E+00 
1.000E-03 
3.300E-01 
2.400E-01 
5.000E+03 
4.900E+00 
2.000E+00 
n o t  used 
4.600E-01 
1.230E+00 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1 '. 000E-03 

1 .660E+OO 
3.300E-01 
2.400E - 0.1 
2.000E-01 
2.000E+04 
1.000E-03 
4.900E+00 
1 .OOOE-03 
1.800E+01 
NO 
2.500E+02 

1 

r Surmary 

De fau l t  

1.000E+04 
2.000E+00 
1.000E+O2 
3.000E+01 
O.OOOE+OO 
l.OOOE+OO 
3.000E+00 
1.000E+01 
3.000E+01 
1.000E+02 
3.OOOE+O2 
1.000E+03 
O.OOOE+OO 
0.000E+00 

0.000E+00 
O.OOOE+OO 

0.000E+00 

1.000E-03 

1.000E-03 
4.000E- 01 
2.000E-01 
1 .000E+01 
5.300E+00 
2.000E+00 
8.000E+00 
5.000E-01 
1.000E+00 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.500E+00 
4.000E-01 
2.000E-01 
2.000E-01 
1.000E+02 
2.000E-02 
5.300E+00 
1.000E-03 
1.000E+01 
ND 
2.500E+02 

1 

1.500E+00 

1.500E+00 

Parameter 
Name 

AREA 
THICK0 
LCZPAP 
E.RDL 
T I  
T(  2) 
T(  3 )  
T (  4) 
T (  5) 
T (  6 )  
T( 7) 
T(  8) 
T(  9) 
T(10) 

S l (  1) 
U1( 1) 

COVER0 
DENSCV 
vcv 
DENSCZ 
vcz 
TPCZ 
FCCZ 
HCCZ 
ECZ 
WIND 
HUMID 
EVAPTR 
PREC I P 
R I  
I D I T C H  
RUNOFF 
UAREA 
EPS 

DENSAP 
TPSZ 
EPSZ 
FCSZ 
HCSZ 
HGUT 
BSZ 
VUT 
DUI BUT 
MODEL 
uu 
NS 
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File 

0 
Menu 

R015 
R015 
R015 
R015 
R015 
R015 
R015 

ROl6 
R016 
ROlb 
ROlb 
R016 
R016 

R017 
R017 
R017 
R017 

’ R017 
R017 
R017 
R017. 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
ROl7 
R017 
R017 
R017 
R017 
R017 

- 

: R16E2-I 1 .RAD 

Si te-Speci f ic 

Parameter 

Unsat. zone 1, thickness (m) 
Unsat. zone 1, soil density (g/cm**31 
Unsat. zone 1, total porosity 
Unsat. zone, 1, effective porosity 
Unsat. zone 1, field capacity 
Unsat. zone 1, soil-specific b parameter 
Unsat. zone 1, hydraulic conductivity (m/yr) 

Distribution coefficients for Cs-137 
Contaminated zone (cm**3/g) 
Unsaturated zone I (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

Inhalation rate (m**3/yr) 
Mass loading for inhalation (g/m**3) 
Exposure duration 
Shielding factor , i nha L at i on 
Shielding factor, external g a m  
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flag, external g a m a  
Radii of shape factor array (used If FS = -1): 
Outer annular radius .(m), ring 1: 
Outer annular radius (m), ring 2: 
Outer annular radius (m), ring 3: 
Outer annular radius (m), ring. 4: 
Outer annular radius (m),  ring 5: 
Outer annutar radius (m), ring 6: 
Outer annular radius (m), ring 7: 
Outer annular radius (m), ring 8: 
Outer annular radius (m), ring 9: 
Outer annular radius (m), ring 10: 
Outer annular radius (m), ring 11: 
Outer annular radius (m), ring 12: . 

wameter Si 
User 
1 nput 

8.600E+00 
1.660Et00 
3.3OOE-01 
2.400E-01 
2.000E-01 
5.300Et00 
5.000Et03 

2.800Et02 
2.800Et02 
2.800E+O2 
O.OOOE+OO 
O.OOOE+OO 

7.300E+03 
1.000E-04 
3.000Et01 
4.000E-01 
8.000E-01 
5 .  OOOE - 01 
2.500E-01 
l.OOdE+OO 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

.. 

iary (conti 

Default 

4.000E+00 
1.500E+00 
4.000E-0 1 
2.000E-01 
2.000E-01 

l.OOOE+Ol 
5.300Et00 

1.000E+03 
1.000E+03 
1.000E+03 
O.OOOE+OO 
0.000E+00 

8.400E+03 

3.000E+01 
1.000E-04 

4.000E-01 
7.000E-01 
5.000E-01 
2.500E-01 
1.000Et00 

5.000E+01 
7.071 E+01 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000Et00 
O.OOOE+OO 

led) 
Used by RESRAD 

(If different from user input) 

--. - - -  
4.583E - 03 
not used 

Parameter 
Name 

H(1) 
DENSUZ( 1) 
TPUZ(1) 
EPUZ(1) 
FCUZ( 1 ) 
BUZ(1) 
H C U U  1) 

DCNUCC( 1) 
DCNUCU( Il l )  
DCNUCS( 1) 
ALEACH( 1) 
SOLUBK( 1) 

I HHACR 
HLINH 
ED 
5hf3 
SHFl 
FIND 
FOTD 
FS 

RAD-SHAPE( 1) 
RAD-SHAPE( 2) 
RAD-SHAPE( 3) 
RAD-SHAPE( 4) 
RAD-SHAPE( 5) 
RAD-SHAPE( 6) 
RAD-SHAPE( 7) 
RAD-SHAPE( 8 )  
RAD-SHAPE( 9 )  
RAD-SHAPE( 10) 
RAD-SHAPE( 1 1 )  
RAD-SHAPE( 12) 
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Surmary : Post Remediation Future Resident Scenar io - 16E.2-3, Class I 1  Areas 
F i l e  

0 
Menu 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R018 
R018 
RO18 
R018 
R O l 8  
R018 
RO18 
R018 
R018 
R018 
RO18 
R O l 8  
ROl8 
R018 
R018 
R018 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

R19B 
R19B 
R19B 
R19B 
R19E 
R19B 

- 

: R16E2-11 .RAD 

S i t e - S p e c i f i c  

Parameter 
~~~~ ~~ ~ ~ ~ ~ ~~ 

F rac t i ons  o f  annular areas within AREA: 
Ring 1 
Ring 2 
Ring 3 
Ring L 
Ring 5 
Ring 6 
Ring 7 
Ring 8 
Ring 9 . 
Ring 10 
Ring 11 
Ring 12 

F r u i t s ,  vegetables and g r a i n  consumption (kg/yr)  
Leafy  vegetable consumption (kg/yr)  
M i l k  consunption (L /y r )  
Meat and p o u l t r y  consunption ( kg /y r )  
F i sh  consunption (kg /y r )  
O t h e r  seafood consunption (kg /y r )  
S o i l  i nges t i on  r a t e  (g/yr) 
D r i n k i n g  water i n take  (L /y r )  
Contamination f r a c t i o n  o f  d r i n k i n g  water 
Contamination f r a c t i o n  of ,household water 
contaminat ion  f r a c t i o n  o f  L ivestock water 
Contamination f r a c t i o n  o f  i r r i g a t i o n  water 
Contamination f r a c t i o n  o f  aquat ic  food 
Contamination f r a c t i o n  o f  p l a n t  food 
Contamination f r a c t i o n  o f  meat 
Contamination f r a c t i o n  o f  m i l k  

L i ves tock  fodder i n take  f o r  meat (kg/day) 
L i ves tock  fodder i n take  f o r  m i l k  (kg/day) 
L i ves tock  water i n take  for,meat (L/day) 
L i ves tock  water i n take  f o r  m i l k  (L/day) 
L ives tock  s o i  1 i n take  (kg/day) 
Mass Loading f o r  f o l i a r  depos i t i on  (g/rn**3) 
Depth o f  s o i l  m ix ing  layer  (m) 
Depth of  roo ts  (m) 
D r i n k i n g  water f r a c t i o n  from ground water 
Household water f r a c t i o n  f rom ground water 
L i ves tock  water f r a c t i o n  f rom ground water 
I r r i g a t i o n  f r a c t i o n  from ground water 

Wet weight c rop  y i e l d  f o r  Non-Leafy (kg/m**2) 
Wet weight c rop  y i e l d  f o r  Leafy (kg/m**2) 
Uet weight c rop  y i e l d  f o r  Fodder (kg/m**2) 
Growing Season f o r  Non-Leafy (years) 
Growing Season f o r  Leafy (years) 
Growing Season f o r  Fodder (years) 

irameter Si 
User 
Input 

n o t  used 
n o t  used 
n o t  used 
not used 
not used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 

1.600E+02 
1.400E+01 
n o t  used 
not used 
not used 
not  used 
4.380E+01 
7.000E+02 
1.000E+00 
n o t  used 
n o t  used 
1.000E+00 
n o t  used 
2.000E-01 
no t  used 
no t  used 

n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
1.000E-04 
1.500E-01 
9.000E-01 
l.OOOE+Qa 
n o t  used 
n o t  used 
1 .000E+00 

7.000E-01 
1.500E+00 
no t  used 
1.700E-01 
2.500E-01 
n o t  used 

iary (cont 

Defau l t  

l.OOOE+OO 
2.732E-01 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+OO 

1.600E+O2 
1.400E+01 
9.200E+01 
6.300E+01 
5.400E+00 
9.000E-01 
3.650E+01 
5.100E+02 
l.OOOE+OO 
1.000E+00 
1 ..000E+00 
1 .OOOE+OO 
5.  OOOE - 01 
1 
1 
1 

6. EOOE+01 
5,50OE+Ol 
5.000€+01 
1.6OOE+O2 
5.000E-01 
1.000E-04 
1.500E-01 
9.OOOE-01 
1.000E+00 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 

7.000E-01 
1.500Et00 
l . lOOE+OO 
1.700E-01 
2.500E-01 
8.000E-02 

led) 
Used by RESRAD 

( I f  d i f f e r e n t  f rom user input) 

I -  

Parameter 
Name 

FRACA( 1) 
FRACA( 2)  
FRACA( 3 )  
FRACA( 4 )  
FRACA( 5) 
FRACA( 6) 
FRACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA( I O )  
FRACA( 11 ) 
FRACA(l2) 

DIET(1) 
DIET(2) 
DIET(3) 
DIET(4) 
DIET(5) 
DIET(6) 
S O I L  
DUI 
FDU 
FHHU 
FLU 
FlRU 
FR9 
FPLANT 
FMEAT 
FMlLK 

LF15 : 
LF16 , 
LUI 5 
LW16 
LS 1 
MLFD 
DM 
DROOT 
FGUOU 
FGUHH 
FGULU 
FGWIR 

YV(1) 
YV(2) 
YV(3) 
TE(1) 
TE(2) 
TE(3) 
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Sunnary : Post Remediation Future Resident Scenario - 16E.2-3, Class I I  Areas 
File 

0 
Menu 

R19B 
R19B 
R19B 
R19B 
R19B 
Rl9B 
R19B 
R19B 
R19B 
R19B 

C.14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 

STOR 
STOR, 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
ROE1 
R021 
R021 
R021 
R021 
R021 
602 1 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 

T I T L  

: R16E2-11.RAD 

Site-Specific 

Parameter 

Translocation Factor for Won-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction for Nan-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction far' Fodder 
Uet Foliar Interception Fraction for Won-Leafy 
Wet Foliar Interception Fraction for Leafy 
Uet Foliar Interception Fraction for Fodder 
Ueathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**3) 
C-12 concentration in contaminated soil (g/g) 
Fraction of vegetation carbon from soil 
Fraction of vegetation carbon from air 
C-14 evasion layer thickness in soil (m) 
C-14 evasion flux rate from soil (l/sec) 
C-12 evasion flux rate from soil (l/sec) 
Fraction of grain in beef cattle feed 
Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days): 
Fruits, non-leafy vegetables, and grain 
Leafy vegetables 
Milk 
Meat and poultry 
Fish 
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder 

Thickness of building foundation (m) 
Bulk density of building foundation (g/cm**3) 
Total porosity of the cover material 
Total porosity of the building foundation 
Volunetric water content of the cover material 
Volunetric water content of the foundation 
Diffusion coefficient for radon gas (m/sec): 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixing (m) 
Average building air exchange rate (l/hr) 
Height of the building (room) (m) 
Building interior area factor 
Building depth below ground surface (m) 
Emanating power of Rn-222 gas 
Emanating power of Rn-220 gas 

)lunber o f  graphical t ime  points 

,remeter SI 
User 
Input 

1.000E-01 
1.000E+00 
not used 
2.500E-01 
2.500E-01 
not used 
2.500E-01 
2.500E-01 
not used 
2.000E+01 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.400E+01 
1 .000E+00 
1 .000E+00 
2.000E+01 
7.000E+00 
7.000E+00 
l.OOOE+OO 
1.000E+00 
4.500E+01 

not used 
not used 
not used 
not used 
not used 
not used 

not used 
nat used 
not used 
?at used 
Qot used 
lot used 
lot used 
lot used 
lot used 
lot used 

5 

32 

nary (cont 

Default 

1.000E-01 
l.OOOE+OO 
1.000E+00 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.OOOE+O1 

2 .OOOE-CI~ 
3.000E-02 
2.000E-02 
9.800E-01 
3.000E-01 
7.000E-07 
1.000E-10 
8.000E-01 
2.000E-01 

1.400E+01 
1.000E+00 
1.000E+00 
2.000E+01 
7.000E+00 
7.000E+00 
1.000E+00 
1 .000E+00 
4.500E+OI 

2.400E+00 
I .500E-01 

4.00OE-01 
1.000E-01 
5.000E-02 
3.000E-02 

2.000E-06 
3.000E- 07 
2.000E-06 
2.000E+00 
5.000E-01 
2.500E+00 
0.000E+00 
1.000E+00 
2.500E-01 
1.500E-01 

- - -  

led) 
Used by RESRAD 

( I f  different from user input) 
Parameter 
Name 

TIV(1) 
TIV(2) 
TIV(3) 
RORY( 1 ) 
RDRY(2) 
RDRY(3) 
RUET(1) 
RUET (2) 
RUET(3) 
ULAM 

Cl2UTR 
C12CZ 
CSOlL 
CAlR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFG5 

STOR-T( 1 ) 
STOR-T(2) 
STOR-T (3 1 
STOR-T(4 1 
STOR-T ( 5  ) 
STORJ(6) 
STOR-Tt 7) 
STOR-T (8) 
STOR-T (9) 

FLOOR1 
DENSFL 
TPCV 
TPFL 
PH2OCV 
PH2OFL 

D I FCV 
DIFFL 
DlFCZ 
HMlX 
REXG 
HRM 
FA I 
N F L  
IMANA(1) 
IMANA( 2 ) 

IPTS 
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S m a r y  : Post Remediation Future  Resident Scenario - 16E.2-3, Class I 1  Areas 
F i l e  : R16E2-11.RAO 

S i t e - S p e c i f i c  
0 
Menu Parameter 

TITL 
TITL 

M a x i m  nunber o f  i n t e g r a t i o n  p o i n t s  f o r  dose 
M a x i m  n&r o f  i n t e g r a t i o n  p o i n t s  f o r  r i s k  

arameter Surmary (cont inued) 

KYMAX 

Surmary o f  Pathway Se lec t ions  

Pathway 

1 --  ex te rna l  gama 
2 - -  i n h a l a t i o n  (w/o radon 
3 - -  p l a n t  i nges t i on  
4 - -  meat i nges t i on  
5 - -  m i l k  i nges t i on  
6 - -  aquat ic  foods 
7 - -  d r i n k i n g  water 
8 - -  s o i l  i nges t i on  

F i n d  peak pathway doses 
. 9 --  radon 

User Se lec t i on  

' a c t i v e  e 

a c t i v e  
a c t i v e  

suppressed 
suppressed 
suppressed 

a c t i v e  
a c t i v e  

suppressed 
a c t i v e  -- 

IRESRAD, Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 16:22 Page 8 
S m a r y  : Post Remediation Future Resident Scenario - 16E.2-3, Class I 1  Areas 
F i l e  : R16E2-II.RAO 

Contaminated 'Zone Dimensions I n i t i a l  S o i l  Concentrations, pCi /g  

Area: 2050.00 square meters . CS-137 7.300E-01 
Thickness: 0.30 meters 

Cover Depth: 0.00 meters 
0 

To ta l  Dose TDOSE(t1, mrem/yr 

Td ta l  M ix tu re  Sun M ( t )  = F r a c t i o n  o f  Basic Dose L i m i t  Received at ,Time (t) 
Basic Rad ia t i on  Dose L i m i t  = 15 mrem/yr 

. t (years): 0.000E+00 5.000E+01 
TOOSE(t): 1.487E+00 3.710E-01 

M ( t ) :  9.914E-02 2.473E-02 
OMaxi& TOOSE(t):  1.487E+00 mrem/yr a t  t O.OOOE+OO years *- 

I 

9 '  



: 
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Sunnary : Post Remediation Future Resident Scenario - 16E.2-3, Class I 1  Areas 
F i l e  : R16E2-II.RAD 

Total Dose Contr ibutions TOOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mremlyr and Fraction o f  Total Dose A t  t = 0.000E+00 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 .  Ground Inha la t i on  . Radon P 1 ant Meat Hi l k  Soi 1 

Radio- 
Nucl ide mrem/yr f ract .  mrem/yr f r a c t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  - - - 
CS-137 1.469E+00 0.9880 1.084E-06 0.0000 O.OOOE+OO 0.0000 1.668E-02 0.0112 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.183E-03 0.0008 

Tota l  1.469E+00 0.9880 1.084E-06 0.0000 0.000E+00 0.0000 1.668E-02 0.01 12 0.000E+00 0.0000 0.000E+00 0.0000 1.183E-03 0.0008 
--- I-- -- -- ---.-- - 

0 
Total Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 

As mrem/yr and Fract ion of Tota l  Dose A t  t = 0.000E+00 years 8 '  . 
0 Water Dependent Pathways 
0 Water Fish , Radon Plant Meat M i l k  A1 1 Pathways* 
Radio- 
Nucl ide mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f r a c t .  mrem/yr f ract .  - 
CS-137 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.OOOO 1.487~+00 1 .OOOO 

--L_ - -  .- I_ - > -  A- _p- __I 

Total  O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.48%*00 1.0000 
O*sun o f  a l l  water independent and dependent pathways. ' I  

IRESRAD, Version 5.95 TL L i m i t  = 0.5 year 08/30/2000 16:22 Page 10 
Sunnary : Post Remediation Future Resident Scenario - 16E.2-3, Class I 1  Areas 
F i l e  : R16EZ-II.RAD 

Total Dose contributions.TOOSE(i,p, t)  f o r  i nd i v idua l  Radionuclides (i) and Pathweys (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = 5.000E+01 years 

Uater Independent Pathways ( Inha la t i on  excludes radon) 

Radio- 
Nucl ide mrem/yr f rac t .  mrem/yr f ract .  rnremlyr f ract .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr fract, 

0 
0 Ground Inha la t i on  Radon Plant Meat M i l k  Soi 1 

- 
CS-137 3.672E-01 0.9898 2.716E-07 0,0000 0.000E+00 0.0000 3.481E-03 0.0094 0.000E+00 0.0000 0.000E+00 0.0000 2.962E-04 0,0008 

Tota l  3.672E-01 0.9898 2.716E-07 0.0000 0.000E+00 0.0000 3.481E-03 0.0094 0.000E+00 0.0000 0.000E+00 0.0000 2.962E-04 0.0008 

Total Dose contr ibut ions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i)  and Pathways (p) 
As mrem/yr and Fraction o f  Total Dose A t  t = 5.000E+01 years 

- __.. _p- - .1- P - .  ------ 
0 

0 Uater Dependent Pathways 
0 Uater Fish Radon Plant Meat M i l k  A l l  Pathways* 
Radio- 
Nucl ide mrem/yr f ract .  mremlyr fract. mrem/yr f ract .  mreh;yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f ract .  

L__ - 
CS-137 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 3.710E-01 1.0000 

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 3.71OE-01 1.0000 
- - 

-_I_- * "' --P -____I -----.---- 

O*SW of a l l  water independent and dependent pathways. 

I 



IRESRAO, Version 5.95 T% Limit = 0.5 year 08/30/2000 16:22 Page 1 1  
S m a r y  : Post Remediation Future Resident Scenario - 16E.2-3, Class I 1  Areas 
File : R16E2-1I.RAD 

Dose/Source Ratios Sunned Over All Pathways 
Parent and Progeny Principal Radionucl ide Contributions Indicated 

OParent Product Branch DSR(j,t) (mrem/yr)/(pCi/g) 
(i) (j) Fraction* t= 0.000E+00 5.000E+01 -- 

CS-137 CS-137 l.OOOE+OO 2.037E+00 5.082E-01 

*Branch Fraction is the cunulative factor for the jlt principal radionuclide daughter: 
The DSR includes contributions from associated (half-life s 0.5 yr) daughters. 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

_I- - 
CUMBRF(j) = BRF(l)*BRF(2)* ... BRF(j). 

0 

Basic Radiation Dose Limit = 15 mrern/yr 

( i )  t- O.OOOE+OO 5.000E+01 

CS-137 7.364E+00 2.952E+01 

Otlucl ide 

- P * . .  , . d  

~. . I  . : .  , 0 , '  

L. , 1 ,' S m e d  Dose/Source Ratios DsR(i ,t) in (rnrem/yri/(pCi/gl 

at tmin = time o f  m i n i m  single radionuclide soil guideline 

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,trnax) 
( i )  pCi/g (years) (pCi/g) (pCi/s) 

CS-137 7.300E-01 0.000E+00 2.037E+00 7.364E+00 2.037E+00 7.364E+00 

I and Single Radionuclide Soil Guidelines G(i,t) in pCi/g , . .I 

and at tmax = time of m a x i m  total dose = 0.000E+00 years 

IC_ I - 
lRESRAD, Version 5.95 TH Limit = 0.5 year . . 08/30/2000 16:22 Page 12 
S m a r y  : Post Remediation Future Resident Scenario - 16E.2-3, Class 1 1  Areas 
File : R16E2-II.RAD 

Individual Nuclide Dose Sunned Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

Cj) ( i )  t= 0.000E+00 5.000E+01 

CS-137 CS-137 ' 1.000E+00 1.487E+00 3.710E-01 

BRF(i) is the branch fraction o f  the parent nuclide. 

, 

ONuclide Parent BRF(i) DOSE(j,t), mrem/yr 

-- 
-- 

, Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

ONucl ide Parent BRF( i )  s(j,t), pCi/g 
(j) ( i )  t= 0.000E+00 5.000E+01 

CS-137 CS-137 1.000E+00 7.300E-01 1.828E-01 
~- 
n- - _ _ c 1 P  

BRF(i) is the branch fraction of the parent nuclide. 
ORESMAIN5.EXE execution time = 24.72 seconds 

. . 

..I 

.. - .  
' ,  I 

I 



Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 1 6 ~ 2 5  Pdge 1 
S m a r y  : Post Remediation Future Resident Scenario-l6F, Class I Areas 
F i l e  : R16F-I.RAD 

Table o f  Contents 

Par t  I :  Mixture Suns and Single Radionuclide Guidelines 

Time = 5.000Et01 ........................... 
Dose/Source Ratios Sllmned Over ALL Pathways ..... 
Single Radionuclide So i l  Guidelines ............. 
Dose Per Nucl ide Sunned Over A l l  Pathways ....... 
S o i l  Concentration Per Nuclide .................. 
S h a r y  : Post Remediation Future Resident Scenar 

IRESRAD, Version 5.95 

: R16F-[.RAD 

T'h L i m i t  = 0.5 year 

Dose Conversion Factor (and Related) Parameter Surmary ... 2 

7 
8 

S i te -spec i f i c  Parameter S m r y  .......................... 3 
S m a r y  o f  Pathway Selections ............................ 
Contaminated Zone and Total Dose S m a r y  ................. 
Tota l  Dose Components 

Time = 0.000Et00 .................................... 9 ........ 10 ........ 11 ........ 11 ........ 12 ........ 12 

0-16F, Class I Areas 
08/30/2000 16:25 Page 2 

F i l e  

0 
Menu 

B- 1 
B-1 

D- 1 
D - 1  

0-34 
D-34 
D-34 
D-34 

0-5 
0-5 
D-5 - 

Dose Conversion Factor (and Related) Parameter Sumnary 
F i l e :  Default.LIB 

Parameter 

Dose conversion factors  f o r  inhalat ion, mrem/pCi: 
CS - 137+D 

Dose conversion factors  f o r  ingestion, mrem/pCi: 
CS - 137+D 

Food t ransfer  factors: 
Cs-I37+D , p lan t / so i l  concentration r a t i o ,  dimensionless 
Cs-l37+D , beef/ l  ivestock-intake ra t i o ,  (pCi/kg)/(pCi/d) 
Cs-I37+D , m i  lk / l ivestock- in take ra t i o ,  (pCi/L)/(pCi/d) 

B i o a c c m l e t i o n  factors, f resh water, L/kg: 
Cs-137tD , f i s h  
Cs-I37+D , crustacea and mollusks 

Current 
Value 

3.190E-05 

5.000E-05 

4. OOOE -02 
3.000E-02 
8.000E-03 

2.000Et03 
1.000E+02 

Defaul t  

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+O2 

Parameter 
Name 

DCF2( 1) 

DCF3( 1) 

. . 

I 

I 
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sumnary : Post Remediation Future  Resident Scenario-l6F, Class I Areas 
F i l e  

0 
Menu 

R o l l  
R011 
R011 
R011 
R011 
R011 
R011 
R011 
R011 
R o l l  
R011 
R011 
R011 
R011 

ROl2 
R012 

R013 
R013 
R013 
R013 
R013 
RQ13 
R013 
R013 
R013 
R013 
R013, 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

. R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

R015 

: R16F-I.RAD 

S i  te-Spe 

Parameter 

Area o f  contaminated zone (m**2) 
Thickness o f  contaminated zone (m) 
Length p a r a t l e t  t o  aqu i fe r  f l o H  (m) 
Basic r a d i a t i o n  dose l i m i t  (mrem/yr) 
Time since placement o f  m a t e r i a l  (yr) 
Times' f o r  c a l c u l a t i o n s  (yr) 
Times f o r  c a l c u l a t i o n s  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times fo r ,  ca l cu la t i ons  (yr) I . 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) . 
Times f o r  ca l cu la t i ons  (yr)  

I n i t i a l  p r i n c i p a l  rad ionuc l i de  (pCi/g): Cs-137 
Concentrat ion i n  groundHater (pCi/L): Cs-137 

Cover depth (m) 
Dens i ty  o f  cover m a t e r i a l  (g/cm**3) 
Cover depth eros ion  r a t e  (m/yr) 
Dens i ty  o f  contaminated zone (g/cm**3) 
Contaminated zone eros ion  r a t e  (m/yr) 
Contaminated zone t o t e [  p o r o s i t y  
Contaminated zone f i e l d  capac i ty  
Contaminated zone h y d r a u l i c  c o n d u c t i v i t y  (m/yr) 
Contaminated zone b parameter 
Average annual w i n d  speed (m/sec) 
Hun id i t y  i n  a i r  (g/m**3) 
Evapot ransp i ra t ion  c o e f f i c i e n t  
P r e c i p i t a t i o n  (m/yr) 
I r r i g a t i o n  (m/yr) 
I r r i g a t i o n  mode 
Runoff c o e f f i c i e n t  
Uatershed area f o r  nearby stream o r  pond (m**2) 
Accuracy f o r  Ha te r / so i l  com(xttations 

Dens i t y  o f  sa tura ted  zone (9/cm**3) 
Saturated zone t o t a l  p o r o s i t y  
sa tura ted  zone e f f e c t i v e  p o r o s i t y  
Saturated zone f i e l d  capac i t y  
Saturated zone hyd rau l i c  c o n d u c t i v i t y  (m/yr) 
Saturated zone hydraul  i c  g rad ien t  
Saturated zone b parameter 
Water t a b l e  drop r a t e  (m/yr) 
U e l l  purp in take  depth (m below water tab le )  
Model:. Nondispersion (ND) o r  Mass-Balance (ME) 
Well w i n g  r a t e  (m**3/yr) 

Nunber of unsaturated zone s t r a t a  

i f  i c  Param 
User 
Input 

5.600E+O2 
1.5OOE-01 
1.000E+02 
1.500E+01 
0.000E+00 
5.000E*01 
n o t  used 
no t  used 
no t  used 
no t  used 
n o t  used 
n o t  used 
n o t  used 
no t  used 

2.270E+00 
no t  used 

1.500E-01 

1.000E-03 

1 .OOOE-O3 
3.300E - 01 
2.400E - 01 

1.660E+00 

1 .660E+00 

5.000Et.03 
4.9OOE+OO 
2.000E+00 
n o t  used 
4.6OOE -01 
1.230€+00 
2. OOOE - 01 
overhead 
2.000E-01 
1.000E+06 
1 .OOOE-03 

1.660€+00 
3.300E-01 
2.400E-01 
2.000E-01 
2.000€+04 
1.000E-03 
4.900€+00 
1.000E-03 
1.800E+01 
ND 
2.500E+02 

1 

!r Sumnary 

De fau l t  

1.000E+04 
2.000E+00 
1 .000E+02 
3.000€+01 
0.000E+00 
1 .OOOE+OO 
3.000E+00 
l.OOOE+Ol 
3.000E+01 
1 .000E+02 
3.000€+02 
1.000E+03 
O.OOOE+OO 
0.000E+00 

0.000E+00 
0.000E+00 

0.000E+00 
1.500E+00 
1.000E-03 
1.500E+00 
1.000E-03 
4.000E-01 
2.000E-01 
l .OOOE+Ol  
5.300E+00 
2.000E+00 
8.000E+00 
5. OOOE -01 
1.000E+00 
2. OOOE -01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.500E+00 
4.000E-01 
2.000E-01 
2.000E-01 
1.000E+02 
2.000E-02 
5.300E+00 
1.000E-03 
1.000E+01 
ND 
2.500E+02 

1 

Used by RESRAD 
( I f  d i f f e r e n t  f rom user  input) 

- - -  

Parameter 
Name 

AREA 
THICK0 
LCZPAQ 
BRDL 
T I  
T (  2) 
,T( 3 )  
T (  4) 
T (  5 )  
T(  6 )  
T (  7) 
T(  8) 
T (  9) 
T(10) 

S l (  1) 
U1( 1) 

COVER0 
DENSCV 
vcv 
DENSCZ 
vcz 
TPCZ 
F ccz 
IlCCZ 
BCZ 
UIND 
HUMID 
EVAPTR 
PRECIP 
R I  
I D I T C H  
RUMOFF 
UAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
FCSZ 
HCSZ 
HGWT 
BSZ 
VUT 
DUIBUT 
MODEL 
UIJ 

NS 
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De fau l t  

Surmary : Post Remediation Future  Resident Scenario-I6F, Class I Areas 
F i l e  , : R16F-I.RAD 

- 

Used by RESRAD 
( I f  d i f f e r e n t  f rom user input) 

. f  
S i  te -Spec i f  i c  

0 
Menu 

R015 
R015 
R015 
R015 
R015 
R015 
R015 

A016 
ROl6 
R016 
ROl6 
ROl6 
ROl6 

R017 
R017 
R017 
R017 
R017 
R017 
RO17 
R017 
R017 
R017 
R017 
R017 
R O l 7  
R017 
R017 
R O l 7  
R017 
R017 
R017 
R017 
R017 

- Parameter 

Unsat. zone 1, th ickness  (m) 
Unsat. zone 1, s o i l  d e n s i t y  (g/cm**3) 
Unsat. zone 1, t o t a l  p o r o s i t y  
Unsat. zone I, e f f e c t i v e  p o r o s i t y  
Unsat. zone 1, f i e l d  c a p a c i t y  
Unsat. zone 1, s o i l - s p e c i f i c  b parameter 
Unsat. zone 1, hydrau l  i c  c o n d u c t i v i t y  (m/yr) 

D i s t r i b u t i o n  c o e f f i c i e n t s  f o r  Cs-137 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Satura ted  zone (cm**3/g) 
Leach r a t e  (/yr) 
S o l u b i l i t y  constant 

I n h a l a t i o n  r a t e  (m**3/yr) 
Mass load ing  f o r  i n h a l a t i o n  (g/m**3) 
Exposure d u r a t i o n  
Sh ie ld ing  fac to r ,  i n h a l a t i o n  
Sh ie ld ing  fac to r ,  ex te rna l  gama 
F r a c t i o n  o f  t ime spent indoors  
F r a c t i o n  o f  t ime spent outdoors (on s i t e )  
Shape f a c t o r  f l ag ,  ex te rna l  gama 
Rad i i  o f  shape f a c t o r  a r r a y  (used i f  FS -1):  

Outer annular rad ius  (m), r i n g  1: 
Outer annular rad ius  (m), r i n g  2 :  
Outer annu lar - rad ius  ( m ) ,  r i n g  3: 
Outer annular rad ius  (rn), r i n g  4: 
Outer annular rad ius  ( m ) ,  r i n g  5: 
o u t e r  annular rad ius  ( m ) ,  r i n g  6: 
Outer annular r a d i u s  (m), r i n g  7: 
Outer annular rad ius  ( m ) ,  r i n g  8: 
Outer annular r a d i u s  ( m ) ,  r i n g  9: 

'Outer annular rad fus  ( m ) ,  r i n g  10: 
Outer annuler rad ius  ( m ) ,  r i n g  11: 
Outer annular rad ius  (m), r i n g  12: 

irameter ..Su 
User 
Input 

6.600E+00 
1.660E+00 
3.300E - 01 
2.400E-01 
2.000E-01 
5.300E+00 
5.000E+03 

2.800E+02 
2.800E+02 
2.800E+02 
0.000E+00 
O.OOOE+OO 

7.300E+03 
1.000E-04 
3.000Et01 
4.000E-01 
8.000E-01 
5.000E-01 
2.500E-01 
l.O00E+00 

n o t  used 
no t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used , 
n o t  used I 
n o t  used 
n o t  used 

. 

4.000Et00 

4.000E-01 
2.000E-01 
2.000E-01 

l.OOOE+Ol 

1.500Et00 

5.300E+00 

1.000E+03 
1.000Et03 
1.000E+03 
0.000E+00 
O.OOOE+OO 

8.400E+03 
1.000E-04 
3.000E+01 
4.000E-01 
7.000E-01 
5.000E-01 
2.500E-01 
1.000E+00 

5.000E+01 
7.071 E+Ol 
0.000Et00 
O.OOOE+OO 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 

I 

- - -  - - -  
e-- 

9.166E-03 
n o t  used 

Parameter 
Name 

H(1) 
DENSUZ( 1 ) 
TPUU 1 
EPUZ(1) 
FCUU 1) 
BUZ(1) 
HCUt( 1) 

DCNUCC( 1) 
DCNUCU( I, 1 ) 
DCNUCS( 1) 
ALEACH( 1) 
SOLUBK( 1) 

INHALR 
MLINH 
ED 
5hf3 
S H F l  
F I N D  
FOTD 
FS 

RAD-SHAPE( 1) 
RAD-SHAPE( 2) 
RAD-SHAPE( 3) 
RAD-SHAPE( 4) 
RAD-SHAPE( 5) 
RAD-SHAPE( 6) 
RAD-SHAPE( 7) 
RAD-SHAPE( 8) 
RAD-SHAPE ( 9 )  
RAD-SHAPE( I O )  
RAD-SHAPE(11) 
RAD-SHAPE( 12) 

" . ....' I . .  

I 
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Sumnary : Post Remediation Future Resident Scenario-l6F, Class I Areas 
F i l e  

0 
Menu 

RD17 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

RO18 
ROl8 
RO18 
RO18 
R018 
ROl8 
R018 
R018 
R018 
RO18 
R018 
R O l a  
R018 
RO18 
R018 
R018 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

R19B 
R19B 
R19B 
R19B 
R19B 
R19B 

- 

: R16F-I.RAD 

S i t e - S p e c i f i c  

Paramqter 

F rac t i ons  o f  annular areas w i t h i n  AREA: 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring 5 
Ring 6 
Ring 7 
Ring 8 
Ring 9 
Ring 10 
Ring 11 
Ring 12 

F r u i t s ,  vegetables and g r a i n  consunption (kg /y r )  
Leafy  vegetable consunpt ion (kg /y r )  
M i l k  consunpt ion (L/yr)  
Meat and p o u l t r y  consunpt ion (kg/yr)  
F i sh  conslrnpt ion (kg/yr)  
Other seafood consunpt ion (kg/yr)  
S o i l  i n g e s t i o n  r a t e  (g/yr)  
D r i n k i n g  water i n t a k e  (L/yr)  
Contaminat ion f r a c t i o n  o f  d r i n k i n g  water 
Contaminat ion f r a c t i o n  ofhhousehold water 
Contaminat ion f r a c t i o n  o f  l i ves tock  water 
Contaminat ion f r a c t i o n  of i r r i g a t i o n  water 
Contamination f r a c t i o n  o f  aquat ic food 
Contamination f r a c t i o n  o f  p l a n t  food 
Contaminat ion f r a c t i o n  o f  meat 
Contaminat i o n  f r a c t i o n  o f  m i  1 k 

L ives tock  fodder i n take  f o r  meat (kg/day) 
L i ves tock  fodder i n t a k e  f o r  milk (kg/day) 
L i ves tock  water i n t a k e  f o r  meat (L/day) 
L ives tock  water i n take  f o r  m i l k  (L/day) 
L i ves tock  s o i l  i n take  (kg/day) 
Mass l oad ing  f o r  f o l i a r  depos i t i on  (g/m**3) 
Depth o f  s o i l  m ix ing  layer  (m) 
Depth of r o o t s  (m) . 
D r i n k i n g  water f r a c t i o n  from ground water 
Household water f r a c t i o n  f rom ground water 
L ives tock  water f r a c t i o n  from ground water 
I r r i g a t i o n  f r a c t i o n  from ground water 

Wet weight c rop  y i e l d  f o r  Non-Leafy (kg/m**2) 
Uet weight c rop  y i e l d  f o r  Leafy (kg/m**2) 
Uet weight c rop  y i e l d  f o r  Fodder (kg/m**2) 
Growing Season f o r  Non-Leafy (years) 
Growing Season f o r  Leafy  (years) 
Growing Season f o r  Fodder (years) 

irameter SI 
User 
Input 

n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
no t  used 
n o t  used 
no t  used 
n o t  used 
not  used 
no t  used 

1 .600E+02 
1.400E+01 
n o t  used 
n o t  used 
n o t  used 
n o t  used 

7.000E+02 
l.OOOE+OO 
n o t  used 
n o t  used 
1.000E+00 
n o t  used 
2.000E-01 
no t  used 
n o t  used 

n o t  used 
n o t  used 
n o t  used 
no t  used 
not  used 
1.000E-04 
1.5OOE-01 
9.000E-01 
1 .OOOE+OO 
n o t  used 
n o t  used 
1.000E+00 

4.3ao~+oi 

7.000E-01 
1.500E+00 
n o t  used 
1.700E-01 
2.500E-01 
n o t  used 

iary (cont 

De fau l t  

l.OOOE+OO 
2.732E-01 
0.000E+00 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 

1.600E+02 
1.400E+01 
9.200E+01 
6.300E+01 
5.400E+00 
9.000E- 01 
3.65OE+Ol 
5.100E+02 
1.000E+00 
1.000E+00 
l.OOOE+DO 
1.000E+00 
5. OOOE - 01 
1 
1 
1 

6.800E+01 

5.000E+01 
1.600E+02 
5.000E-01 
1.000E-04 
1.500E-01 
9.000E-01 
l.OOOE+OO 
l.OOOE+OO 
1.000E+00 
l.OOOE+OO 

5.500E+01 

7. OOOE - 01 
1.500E+00 
1.10UE+00 
1.700E-01 
2.500E- 01 
8.000E-02 

led) 
Used by RESRAD 

( I f  d i f f e r e n t  from user input) 
Parameter 

Name 

'FRACAC 1) 
FRACA( 2) 
FRACA( 3) 
FRACA( 4) 
FRACA( 5) 
FRACA( 6) 
FRACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA( 10) 
FRACAC 11 ) 
FRACA( 12) 

DIET(1) 
DIET(2) 
,D I ET(3) . 
D IET(4) 
DIET(5) 
DIET(6) 
SOIL 
DUI ,, 
FDU 
FHHU 
FLU 
FIRU 
FR9 
FPLANT 
FMEAT 
FMI LK 

1f15 
1f16 
LUI 5 
LUI 6 
LSI 
MLFD 
DM 
DROOT 
FGIJDU 
FGUHIt 
FGULU 
FGUIR 

I 
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Sunnary : Post Remediation Future Resident Scenario-l&, Class I Areas 

- 
: R16F-I.RAD File 

0 
Menu 

R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19E 

C14. 
C14 
C14 
c14 
C14 
C14 
C14 
C14 
ci4 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

ROE1 
RO21 
R021 
RO2l 
RO2l 
R021 
R021 
R021 
R021 
ROE1 
R021 
R021 
R021' 
R021 

. R021 
R021 
R021 

TITL 

Site-Specific 

Parameter 
~ 

Translocation Factor for Non-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction for Non-Leafy 
Dry' Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Uet Foliar Interception Fraction for Non-Leafy 
Wet Foliar Interception Fraction for Leafy 
Wet Foliar Interception Fraction for Fodder 
Ueathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**3) 
C-12 concentration in contaminated soi l (g/g) 
Fraction of vegetation carbon from soil 
Fraction o f  vegetation carbon from air 
C-14 evasion layer thickness in soil (m) 
C-14 evasion flux rate from soil ( l /sec)  
C-12 evasion flux rate from soil (l/sec) 
Fraction of grain in beef cattle feed , 
Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days): 
Fruits, non-leafy vegetables, and grain 
Leafy vegetables 
Milk 
Meat and poultry 
Fish 
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder 

I 

Thickness of building foundation (m) 
Bulk density of building foundation (g/cm**3) 
Total porosity of the cover material 
Total porosity of the building foundation 
Volunetric water content of the cover material 
Volunetric Hater content of the foundation 
Diffusion coefficient for radon gas (m/secl: 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixing (m) 
Average building air exchange rate (l/hr) 
Height of the building (room) (m) 
Building interior area factor 
Bui lding depth below ground surface (m) 
Emanating power of Rn-222 gas 
Emanating power of Rn-220 gas 

Nunber of graphical time points 

irameter SI 
User 
Input 

1.000E-01 
1.000E+00 
not used 
2.500E-01 
2.500E-01 
not used 
2.500E-01 
2.500E-01 
not used 
2.000E+01 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.400E+01 
1.000E+00 
1.000E+00 

7.000Et00 
7.000E+00 
l.OOOE+OO 
1 .OOOE+OO 
4.500E+01 

not used 
not used 
not used 
not used 
not used 
not used 

not used. 
not used 
not used 
not used 
not used 
not used 
not used 
not u s 4  
not used 
not used 

2.000E+01 

. 

32 

iary (cont 

Default 

1.D00E-01 
l.OOOE+OO 
1.000E+00 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E - 01 
2.500E-01 
2.500E- 01 
2.000E+01 

2.000E-05 
3.000E-02 
2: 000E-02 
9.800E-0 1 
3.000E-01 
7.000E-07 
1.000E-10 
8.000E- 01 
2.000E-01 

1.400E+01 
1.000E+00 
1.000E+00 
2.000E+01 
7.000Et00 
7.000E+00 

4.500E+01 

2.400E+00 

l.OOOE+OO 
1.000E+00 

1.500E-01 

4.000E-01 
1.000E-01 
5.000E-02 
3.000E-02 

2.000E-06 
3.000E-07 
2.000E-06 
2.0DOE+00 
5.000E-01 
2.5OOEt00 
O.OOOE+OO 
l.OOOE+OO 
2.500E-01 
1.500E-01 

_ _ -  

led) 
Used by RESRAD 

(If different from user input) 

, 

Parameter 
Name 

TIV(1) 
TIV(2) 
TIV(3) 
RDRY(1) 
RDRY (2) 
RDRY(3) 
RWET( 1 )  
RUET(2.) 
RUET (3) 
ULAM 

Cl2UTR 
Cl2CZ 
CSOIL 
CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFG5 

STOR-T ( 1 ) 
STOR-T ( 2 
STOR-T (3) 
STOR-T (4) 
STOR-T (5) 
STOR-T(6) 
STOR-T(7) 
STOR-T ( 8) 
STOR-T(9) 

FLOOR1 
DEHSFL 
TPCV 
TPFL 
PH2OCV 
PH20FL 

I I FCV 
IIFFL 
1 I FCZ 
(MIX 
{EXG 
1RM 
:A I 
IMFL 
iMANA( 1 ) 
iMANA(2) 

IPTS 
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Sunnary : Post Remediation Future Resident Scenario-l6F, Class I Areas 
F i l e  : R16F-I.RAD 

0 

S u n a r y  o f  Pathway Se lec t ions  

Pathway 

. 1 - -  ex te rna l  gama 
2 -- i n h a l a t i o n  (w/o radon) 
3 -- p l a n t  i nges t i on  
4 - -  meat i nges t i on  
5 - -  m i l k  i nges t i on  
6 - -  aquat ic  foods 
7 - -  d r i n k i n g  water 
E - -  s o i l  i nges t i on  
9 - -  radon 
F i n d  peak pathway doses 

User S e l e c t i o n  

a c t i v e  
a c t i v e  
a c t i v e  

suppressed 
suppressed 
suppressed 

a c t i v e  
a c t i v e  

suppressed 
a c t i v e  

IRESRAD, Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 16:25 Page 8 
Sunnary : Post Remediation Future Resident Scenario-l6F, Class I Areas 
F i l e  : R16F-I.RAD 

Contaminated Zone Dimensions I n i t i a l  S o i l  Concentrations, pCi/g 

Area: 560.00 square meters CS-137 2.270E+00 
Thickness: 0.15 meters 

Cover Depth: 0.15 meters 
0 

Tota l  Dose TDOSE(t), mrem/yr 

T o t a l  M ix tu re  Sun M ( t )  = F rac t i on  of Bas ic  Dose L i m i t  Received a t  Time (t) 
Basic Rad ia t ion  Dose L i m i t  = 15 mrem/yr 

t (years): 0.000E+00 5.000E+01 
TDOSE(t): 4.199E-01 1.780E-01 

M ( t ) :  2.8OOE-02 1.186E-02 
OMaximum TDOSE(t):  4.199E-01 mrem/yr a t  t = 0.000E+00 years  
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Sunary  : Post Remediation Future Resident Scenario-I&, Class I Areas 
F i l e  : R16F-I.RAD 

. L .  * I  , I . . .  . . . .  , As mrem/yr and Fract ion of  Tota l  Dose A t  t = 0.000E+00 years 
0 .- . '_ Uater Independent Pathways ( Inha la t i on  excludes radon) 
0 . i I  I Ground Inha la t i on  . 0 .  Radon Plant Meat M i l k  

Tota l  Dose Contr ibutions TDOSE( i ,p , t )  f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 

Radio- 
Nucl ide mrem/yr fract. mrem/yr f r a c t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  - 
CS-137 3.940E-01 0.9383 9.736E-09 0.0000 0.000E+00 0.0000 2.592E-02 0.0617 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
-t - P -  ___ - - .  1- -- - 
Total 3.940E-01 0.9383 9.736E-09 0.0000 O.OOOE+OO 0.0000 2.592E-02 0.0617 0.000E+00 0.0000 O.OOOE+OO 0.0000 

0 
Tota l  Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 

As mrem/yr and Fract ion of Tota l  Dose A t  t = 0.000E+00 years , I  . 
0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  

Radio- 
Nucl ide mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  

Cs-137 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
__. - I__ -----. - -._c - 
Total  O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O * S ~  o f  a l l  water independent and dependent pathways. 
IRESRAD, Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 16:25 Page 10 
summary : Post Remediation Future Resident Scenario-l6F, Class 1 Areas 
F i l e  : R16F-I.RAO 

Tota l  Dose Contr ibutions TOOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion of Total Dose A t  t = 5.000E+01 years 

0 Water Independent Pathways ( Inha la t i on  excludes radon) 
0 Ground Inha la t i on  Radon Plant Meat M i l k  
Radio- 
Nucl ide mrem/yr fract. mrern/yr f rac t .  mrem/yr f ract . \ :  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  - 
CS-137 1.727E-01 0.9702 1.969E-07 0.0000 O.DOOE+OO 0.0000 5.163E-03 0.0290 O.OOOE+Ob 0.0000 0.000E+00 0.0000 

Total 1.727E-01 0.9702 1.969E-07 0.0000 0.000E+00 0.0000 5.163E-03 0.0290 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
7 - PP - I-- - 
0 

Tota l  Dose Contr ibutions TDOSE(i,p,t) f o r  Individual Radionuclides (i) and Pathwys (p) 
As mrem/yr and Fract ion of Total Dose A t  t = 5.000E+01 years 

0 Water Dependent Pathways 
0 Uater Fish Radon Plant Meat M i l k  
Radio- 
Hucl ide '  mrem/yr fract. mrem/yr f ract .  mrem/yr f ract .  $ mry/yr f ract .  mrem/yr*t f rac t .  - mrem/yr.'afract. - -  - 

'CS-137 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 - ------__I-. PI 

Tota l  0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O*Sm of a l l  water independent and dependent pathways. 

Soi 1 

mrem/yr f ract. 

6.812E-06 0.0000 

6.812E-06 0.0000 
- 

A l l  Pathways* 

mrem/yr f ract .  

4.199E-01 1,0000 

4.199E-01 1 .OOOO 
_._ 

Sol 1 

mrem/yr f rac t .  

1.378E-04 0.0008 

1.378E-04 0.0008 

A1 1 Pathways* 

mrem/yr f ract. 

1.78OE-01 1 .OOOO 

1 . 7 8 0 ~ 0 1  1 .OOOO 
- I 
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Sunnary : Post Remediation Future Resident Scenario-I6F, Class I Areas 
F i l e  : R16F-I.RAD 

Parent and Progeny P r i n c i p a l  Radionucl ide Cont r ibu t ions  Indi 'cated 
Dose/Source Rat ios  Sunned Over A l l  Pathways 

OParent Product Branch DSR( j ,t) (mrem/yr)/(p€i/g) 
(i) ( j )  Frac t ion*  t =  0.000E+00 5.000E+01 -- 

CS-137 CS-137 1.000E+00 1.850E-01 7.840E-02 -- I 
*Branc t i 'F rac t ion  is" the'cunu1at ive f a c t o r '  f o r  ' the j * t  p r i n c i p a l  rad ionuc l i de  daughte'r:.) CUMBRF(j) = ERF(lj*ERF(2)* ...ailRF(j). \ * , A  *.& 

The'DSR inc ludes ' con t r i bu t i ons  f rom assoc ia ted  ( h a l f - l i f e  5 0.5 Y r )  daughters. ' ' ' ' .  - 
0 

Sing le  Radionucl ide Soil Guidel ines G ( i , t )  i n  pCi/g 
Basic Rad ia t ion  Dose L i m i t  = 

(i) t =  0.000E+00 5.000E+01 

15 mrem/yr 
ONuc 1 i de 

.. I 

CS-137 8.108E+01 1.913E+02 - - -  m 

i l l  I :.: 1 . 6  s w  ~bs,i/&u+ce Ratios. D S R ( ' ~ , ~ ) .  in,(inrem/yr)/(pci./g)..~.'. t . .  4 -  ' I : " " ,  '*. 1 - ' -I .  
0 

and S ing le  Radionucl ide S o i l  Guidel ines G ( i , t )  in  pCi/g 

ONuclide I n i t i a l  t m i  n D S R ( i , t m i n )  G ( i , t m i n )  DSR(i,tmax) G(i,tmax) 

CS-137 2.270E+00 O.OOOE+OO 1.850E-01 8.108E+01 1.850E-01 8.108E+01 

. , I, . ,  

a t  tmin = t ime of m i n i m  s i n g l e  rad ionuc l i de  s o i l  g u i d e l i n e  
and a t  tmax = t i m e  of m a x i m  t o t a l  dose = 0.000E+00 years 

(i) pCi/s (years) (pCi/g) (pC i /g) 

- 0 -  -_II__--- 1 

IRESRAD, Vers ion  5.95 TH L i m i t . =  0.5 year 08/30/2000 16:25 Page 12 
Sunnary :I Post  Remediation ,Future Resident, Scenario-l6F, Class I Areas 
F i l e  : R16F-I;RAD 

I n d i v i d u a l  Nuc l ide  Dose Sunned Over A l l  Pathways 
Parent Nuc l ide  and Branch F rac t i on  Ind i ca ted  

( j )  (i) t= 0.000Et00 5.000E+01 
OIlucL i d e  Parent 6RF( i) DOSE( j , t ) , mrem/yr 

-- 
CS-137 CS-137 l.OOOE+OO 4.199E-01 1.780E-01 

B R F ( i )  i s  t he  branch f r a c t i o n  o f  t he  parent  nuc l ide .  
-- 

I n d i v i d u a l  Nuc l ide  S o i l  Concentrat ion 
Parent Nuc l ide  and Branch F rac t i on  Ind i ca ted  

Cj) (i) t= 0.000E+00 5.000E+01 
ONucl i de  Parent B R F ( i )  s ( j , t ) ,  pCi/g 

-- 
CS-137 CS-137 l.OOOE+OO 2.270E+00 4.521E-01 --. -.. > 

B R F ( i )  i s  t h e  branch f r a c t i o n  o f  t h e  parent  nuc l ide .  
ORESMAIN5.EXE execut ion  t ime = 24.77 seconds 

. . 

, I  i . , 
... 

- .. 

. , ' I .  

/ .  
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Sumnary : Post Remediation Future Resident Scenario - 16F, Class I I  Areas 
F i l e  : R16F-II.RAD 

Table o f  Contents 

Par t  I :  Mix tu re  Suns and Single Radionucl ide Guidel ines 
_ - .  

Dose Conversion Factor (and Related) Parameter Surmary ... 
S i  te-Speci f  i c  Parameter Sumnary .......................... 
S m a r y  o f  Pathway Select ions ............................ 
Contaminated Zone and To ta l  Dose Sumnary ................. 
Tota l  Dose Components 

2 
3 
7 
8 

Time = 0.000Et00 .................................... 9 
Time = 5.000E+01 .................................... 10 

Dose/Source Rat ios Sunned Over A l l  Pathways .............. 11 
S ing le  Radionucl ide S o i l  Guidel ines ...................... 11 
Dose Per Nucl ide Surmed Over A l l  Pathways ................ I 2  
S o i l  Concentrat ion Per Nucl ide ........................... 12 

Surmary : Post Remediation Future Resident Scenario - 16F, Class 1 1  Areas 
IRESRAO, Vers ion 5.95 T% L i m i t  = 0.5 year 08/30/2000 16:28 Page 2 

F i l e  

0 
Menu 

8-1 
E - 1  

D-1 
D - 1  

D-34 
D-34 
0-34 
D-34 

D - 5  
0-5 
D-5 
_p 

: R16F-11 .RAD 

Dose Conversion Factor (and Related) Parameter Sumnary 
F i l e :  Defaul t .LI8 

Pa r a m  t e r  

Dose conversion fac to rs  f o r  i nha la t i on ,  mrem/pCi: 
Cs-137tD 

Dose conversion fac to rs  f o r  ingest ion,  mrem/pCi: 
Cs-137tD 

Food t r ans fe r  factors :  
Cs-137iD , p lan t / so i  1 concentrat ion r a t i o ,  dimensionless 
Cs-137iD , beef / l ivestock- in take r a t i o ,  (pci/kg)/(pCi/d) 
Cs-137+D , mi l k / l  i vestock-  i n t a k e  r a t i  0 ,  (pci /L)/(pCi/d) 

Bioaccunulat ion factors,  f resh  water, L/kg: 
Cs-137tD , f i s h  
Cs-137tD , crustacea and  mol lusks 

Current 
Va 1 ue 

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000Et03 
1.000E+O2 

De fau l t  

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-b2 
8.000E -03 

2.000E+03 
1 .000E+02 

I 

Parameter 
Name 

DCF3( 1) 

RTF( Ill) 
RTF( 1,2) 
RTF( 1,3) 

BIOFAC(  1 , l )  
BIOFAC( 1,2) 

. . 
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Sunnary : Post Remediation Future  Resident Scenario - 16F, Class I 1  Areas 
F i l e  

0 
Menu - 
R o l l  
R o l l  
R011 
R011 
R011 
R o l l  
R011 
R o l l  
R o l l  
R o l l  
R o l l  
R o l l  
R o l l  
R o l l  

R012 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
PO13 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

R015 

: R16F-II.RAD 

S i  te-Spe 

Parameter 

Area of contaminated zone (m**2) 
Thickness of contaminated zone (m) 
Length p a r a l l e l  t o  aqu i fe r  f l ow  (rn) 
Basic r a d i a t i o n  dose L i m i t  (mrem/yr) 
Time s ince  placement o f  ma te r ia l  (yr) 
Times f o r  c a l c u l a t i o n s  (yr) 
Times f o r  c a l c u l a t i o n s  (yr) 
Times f o r  c a l c u l a t i o n s  (yr)  
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  c a l c u l a t i o n s  (yr) 
Times f o r  c a l c u l a t i o n s  (yr)  
Times f o r  c a l c u l a t i o n s  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  c a l c u l a t i o n s  (yr)  

I n i t i a l  p r i n c i p a l  rad ionuc l i de  (pCi/g): Cs-137 
Concentrat ion in groundwater (pCi/L): Cs-137 

Cover depth (m) 
Dens i ty  o f  cover m a t e r i a l  (g/cm**3) 
Cover depth eros ion  r a t e  (m/yr) 
Dens i ty  of contaminated zone (g/crn**3) 
Contaminated zone e ros ion  r a t e  (m/yr) 
Contaminated zone t o t a l  p o r o s i t y  
Contaminated zone f i e l d  capac i t y  
Contaminated zone hydra,ul i c  conduc t i v i t y  (m/yr) 
Contaminated zone b parameter 
Average annual w i n d  speed (m/sec) 
Hun id i ty  i n  a i r  (g/m**3) 
Evapot ransp i ra t ion  c o e f f i c i e n t  
P r e c i p i t a t i o n  (m/yr) 
I r r i g a t i o n  W y r )  
I r r i g a t i o n  @e 
Runoff c o e f f i c i e n t  
Watershed area f o r  nearby stream o r  pond (m**2) 
Accuracy f o r  water /so i l  computations 

Dens i ty  o f  sa tura ted  zone (g/cm**3) 
Saturated zone t o t a l  p o r o s i t y  
Saturated zone e f f e c t i v e  p o r o s i t y  
Saturated zone f i e l d  capac i t y  
Saturated zone hydrau l  i c . conduc t i v i  t y  (m/yr) 
Saturated zone hydraul  i c  g rad ien t  
Saturated zone b parameter 
Uater t a b l e  drop r a t e  (m/yr) 
Well punp i n take  depth (m below water tab le )  
Model: Nondispersion (ND) o r  Mass-Balance (ME) 
Uell pimping h t e  (m**3/yr) 

Nunber o f  unsaturated zone s t r a t a  

i f i c  Parame 
User 
Input 

1.030E+03 
3.000E-01 
1.000E+02 
1.500E+01 
O.OOOE+OO 
5.000E+01 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 

2.430E+00 
n o t  used 

0.000E+00 
not used 
n o t  used 
1 .660E+00 
1.000E-03 
3.300E-01 
2.400E-01 
5.000E+03 
4.900E+00 
2.000E+00 
no t  used 
4.6OOE- 0 1 
1.230E+00 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.660E+00 
3.300E-01 
2.400E-03 
2.000E-01 

1.000E-03 

1.000E-03 
1.8OOE+01 
H D 

2.000E+04 

4.900E+00 

2.500E+02 

1 

:r Surmary 

De fau l t  

1.000E+04 
2.000E+00 
1.000E+02 
3.000E+01 
0.000E+00 
1.000E+00 
3.000E+00 
1.000E+01 
3.000E+01 
1 .OOOE+02 
3.000E+02 
1.000E+03 
O.OOOE+OO 
0.000E+00 

0.000E+00 
0.000E+00 

0.000E+00 
1.500€+00 
1.000E-03 
1.500E+00 
1.000E-03 
4.000E-01 
2.000E-01 
1.000E+01 
5.300E*00 
2.000E+00 
8.000E40 
5.000E-01 
1.000Et00 
2.000E-01 

2.000E-01 

1.000E-03 

overhead 

1.000E+06 

t.500E+00 
4.000E-01 
2.000E-01 
2.000E-01 
1.000E+02 
2.000E-02 
5.300E+00 
1.000E-03 
1.000E+01 
HD 
2.500E+02 

1 
I- 

Parameter 
Name 

AREA 
THICK0 
LCZPAP 
BRDL 
T I  
T I  2) 
T (  3)  
T( 4) 
T(  5 1  
T(  6 )  
T( 7) 
T (  8 )  
T (  9 )  
T(10) 

SI( 1) 
wi( 1) 

COVER0 
DEHSCV 
vcv 
DENSCZ 
YCZ 
TPCZ 
FCCZ 
HCCZ 
BCZ 
UIND 
HUMID 
EVAPTR 
PRECIP 
R I  
IDITCH 
RUNOFF 
UAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
FCSZ 
HCSZ 
HGUT 
as2 
VUT 
DUIBUT 
MODEL 
uu 
NS 

I 
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Sunnary : Post Remediation Future Resident Scenario - 16F, Class I 1  Areas 
File 

0 
Menu 

R015 
R015 
PO15 
R015 
R015 
R015 
R015 

R016 
ROl6 
R016 
R016 
R016 
R016 

R017 
R017 
R017 
R017 
R017 
R017 
ROl7 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

- 

: R16F-I I .RAD 

Site-Specific 

Parameter 

Unsat. zone 1, thickness (m) 
Unsat. zone 1, soil density (g/cm**3) 
Unsat. zone 1, total porosity 
Unsat. zone 1, effective porosity 
Unsat. zone 1, field capacity 
Unsat. zone 1, soil-specific b parameter 
Unsat. zone 1, hydraulic conductivity (m/yr) 

Distribution coefficients for Cs-137 
Contamina ted zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

Inhalation rate (m**3/yr) 
Mass loading for inhalation (g/m**3) 
Exposure duration 
Shielding factor, inhalation 
Shielding factor, external gama 
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flag, external gama 
Radii of shape factor array (used if FS = -1): 
Outer annular radius (m), ring 1: 
Outer annular radius (m), ring 2: 
Outer annular radius (m), ring 3: 
Outer annular radius (m), ring 4: 
Outer annular radius (m), ring 5: 
Outer annular radius (m), ring 6: 
Outer annular radius (m),  ring 7: 
Outer annular radius (m), ring 8: 
Outer annular radius (m), ring 9: 
Outer annular radius (m), ring 10: 
Outer annular radius (m), ring 11: 
Outer annular radius (m), ring 12: 

irameter SI 
User 
Input 

8.600E+00 
1.660E+00 
3.300E-01 
2.400E-01 
2.000E-01 
5.300E+00 
5.000E+03 

2.800E+02 
2.800E+O2 
2.800E+02 
O.OOOE+OO 
O.OOOE+OO 

7.300E+03' 
1.000E-04 

4.000E-01 
8.000E-01 
5.000E-01 
2.500E-01 
1 .000E+00 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

3. ~ O O E + O  1 

-. 

iary (cont, 

Default 

4.000E+00 

4.000E-01 
2.000E-01 
2.000E-01 

1 .000E+01 

1.500E+00 

5.300E+00 

1 .000E+03 
1.000E+03 
1 . D00E+03 
O.OOOE+OO 
0.000E+00 

8.400E+03 
1.000E-04 
3.000€+01 
4.000E-01 
7.000E-01 
5.000E-01 
2.500E-01 
l.OOOE+OO 

5.DOOE+01 
7.071 E+01 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 

led) 
Used by RESRAD 

(If different from user input) 

4.583E- 03 
not used 

Parameter 
Name 

H(1) 
DENSUZ(1) 
TPUZ(1) 
EPUZ(1) 
FCUZ( 1 ) 
BUZ( 1 ) 
HCUZ( 1 ) 

DCNUCC( 1) 
DCNUCU( 1,l) 
DCNUCS( 1) 
ALEACH( 1) 
SOLUBK( 1) 

INHALR 
MLINH 
ED 
SH F3 
SHFl 
FIND 
FOTD 
FS 

RAD-SHAPE( 1) 
RAD-SHAPE( 2) 
RAD-SHAPE( 3) 
RAD-SHAPE( 4) 
RAD-SHAPE( 5) 
RAD-SHAPE( 6) 
RAD-S,HAPE( 7) 
RAD-SHAPE( 8 )  
RAD-SHAPE( 9 )  
RAD_SHAPE( IO) 
RAD-SHAPE( 11) 
RAD-SHAPE( 12) 
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F i l e  

0 
Menu 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 ' 
R017 
R017 
R017 
R017 
R017 

ROl8 
R018 
ROl8 
R018 
R018 
R018 ' 
R O l 8  
R018 
RQ1E 
ROl8 
R018 
ROl8 
R018 
ROl8 
R018 

- 

Rota 

R019 
R019 
R019 
RO19 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

R19B 
R198 
R19B 
R19B 
R19B 
R19B 

0 
_ _  

: R16F-I I .RAD 

S i t e - S p e c i f i c  

Parameter 

Frac t ions  o f  annular areas within AREA: 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring 5 
Ring 6 
Ring 7 
Ring 8 
Ring 9 
Ring 10 
Ring 11 
Ring 12 

F r u i t s ,  vegetables and g r a i n  consumption (kg /y r )  
Leafy  vegetable consunption (kg/yr)  
M i l k  consumption (L /y r )  
Meat and p o u l t r y  consumption (kg/yr)  
F i sh  consumption (kg/yr)  
Other seafood consumption (kg/yr)  
S o i l  i nges t i on  r a t e  (g/yr) 
D r i n k i n g  water i n take  (L /y r )  
Contamination f r a c t i o n  o f  d r i n k i n g  water 
Contamination f r a c t i o n  o f  household water 
Contamination f r a c t i o n  o f  l i ves tock  water 
Contamination f r a c t i o n  o f  i r r i g a t i o n  water 
Contamination f r a c t i o n  o f  aquat ic  .food 
Contamination f r a c t i o n  o f  p l a n t  food 
contaminat ion  f r a c t i o n  o f  meat 
Contamination f r a c t i o n  o f  m i l k  

L ives tock  fodder i n take  f o r  meat (kg/day) 
L ives tock  fodder i n take  f o r  m i l k  (kg/day) 
L ives tock  water i n take  f o r  meat (L/day) 
L ives tock  water i n take  f o r  m i l k  (L/day) 
L ives tock  s o i l  i n take  (kg/day) 
Mass load ing  f o r  f o l i a r  depos i t i on  (g/m**3) 
Depth o f  s o i l  m ix ing  l aye r  (m) 
Depth o f  r o o t s  (m) 
D r i n k i n g  water f r a c t i o n  from ground water 
Household water f r a c t i o n  frcin ground water 
L ives tock  water f r a c t i o n  from ground water 
I r r i g a t i o n  f r a c t i o n  from ground water 

Wet weight c rop  y i e l d  f o r  Non-Leafy (kg/m**2) 
Wet weight c rop  y i e l d  f o r  Leafy  (kg/m**2) 
Wet weight c rop  y i e l d  f o r  Fodder (kg/m**2) 
Growing Season f o r  Hon-Leafy (years) 
Growing Season f o r  Leafy  (years) 
Growing Season f o r  Fodder (years) 

irameter SI 
User 
Inpu t  

n o t  used 
no t  used 
no t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
no t  used 
n o t  used 
no t  used 
no t  used 

1.600E402 
1.400E+01 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
4.380E+01 
7.000E+02 
1.000E+00 
no t  used 
n o t  used 
l.OOOE+OO 
n o t  used 
2.000E-01 
n o t  used I 

n o t  used 

not  used 
not used 
no t  used 
no t  used 
not used 
1.000E-04 
1.500E-01 
9.000E-01 
1.000E+06 
n o t  used 
n o t  used 
1.000E+00 

7.000E-01 
1.5OOE+OO 
n o t  used 
1.700E-01 
2.500E- 01 
n o t  used 

ia ry  (cont i  

De fau l t  

l.OOOE+OO 
2.732E-01 
O.OOOE+OO 
O.OOOE+OO 
0.000Et00 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 

1.600E+02 
1.400E+01 
9.200E+01 
6.300E+01 
5.400E+00 
9.000E-01 
3.650E+01 
5.100€+02 
1 .000E+00 
1.000E+OQ 
1.000E+00 
1.000E+00 
5.000E-01 
1 
1 
1 

6.800E+01 
5.500E+01 
5.000€+01 
1.600E+02 
5.000E-01 
1.000E-04 
1.500E-01 
9.OOOE-01 
1.000Et00 
1.000E+00 
l.OOOE+OO 
l.OOOE+OO 

7.000E-01 
1.500E+00 
I.lOOE+OO 
1.700E-01 
2.500E-01 
8.OOOE-02 

led) 
Used by RESRAD 

( I f  d i f f e r e n t  from user input) 

I 

Par m e t e r  
Name 

FRACA( 1) 
FRACA( 2) 
FRACA( 3) 
FRACA( 4) 
FRACA( 5) 
FRACA( 6) a 

FRACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA( 10) 
FRACA( 11 ) 
FRACA( 12) 

DIET(1) 
DIET(2) 
DIET(3) 
DIET(4) 
DIET(5) 
DIET(6) 
SOIL 
DWI 
FDW 
FHIlU 
FLU 
FIRW 
FR9 
FPLANT 
FMEAT . : 

FMlLK 

LF15 
CFI6 
LW15 
LWl6 
LS I 
MLFD 
DM 
DROOT 
FGWDU 
FGWHH 
FGULW 
FGWIR 

YV(1) 
YV(2) 
YW3) 
TE(1) 
TE(2) 
TE(3) 
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0 
Menu 

R I Q E  
R19B 
R19B 
RIQB 
RIQB 
R I Q E  
RIQB 
RIQB 
R19B 
R19B 

C14 
C14 
Cl4 
Cl4 
Cl4 
C14 

. C14 
C14 
C14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
R021 
RO2i 
ROE1 
R021 
R021 
RO2l 
RO2l 
ROE1 
ROE1 
R021 
R021 
R021 
R021 
R021 
R021 
R021 

TlTL 

- 

Sunnary : Post Remediation Future Resident Scenario - 16F, Class I 1  Areas 
F i l e  : R16F-II.RAD 

Thickness o f  building foundation (m) 
Bulk densi ty  o f  building foundation (g/cm**3) 
Total po ros i t y  o f  the cover mater ia l  
Tota l  po ros i t y  o f  the building foundation 
Volunetr ic  water content o f  the cover mater ia l  
Volunetr ic water content o f  the foundation 
D i f f u s i o n  coe f f i c i en t  f o r  radon gas (m/sec): 

i n  cover material 
in  foundation material 
in  contaminated zone s o i l  

Radon v e r t i c a l  dimension o f  mixing (m) 
Average building a i r  exchange r a t e  ( l / h r )  
Height. o f  the building (room) (m) 
Bu i l d ing  i n t e r i o r  area fac to r  
Building depth ,below ground surface (m) 
Emanating power of Rn-222 gas 
Emanating power o f  Rn-220 gas 

Nunber of graphical time points  

Si te-Speci f ic  irameter SI 
User 
Input 

1.000E-01 
1 .OOOE+OO 
n o t  used 
2.500E-01 
2.500E-01 
n o t  used 
2.5OOE-01 
2.500E-01 
no t  used 
2.000E+01 

not used 
not  used 
no t  used 
no t  used 
n o t  used 
no t  used 
not used 
n o t  used 
not used 

1.400E+01 
1.000E+00 
1.000E+00 
2.000E+01 
7.000E+00 
7.000E+00 
1.000E+00 
1.000E+00 
4.500E+01 

no t  used 
no t  used 
not  used 
no t  used 
no t  used 
no t  used 

not used 
no t  used 
no t  used 
no t  used 
n o t  used 
n o t  used 
no t  used 
no t  used 
not  used 
not  used 

. 

32 

Parameter 

Translocation Factor f o r  Non-Leafy 
Translocation Factor f o r  Leafy 
Translocation Factor f o r  Fodder 
Dry Fot i a r  In tercept ion Fract ion f o r  Non-Leafy 
Dry F o l i a r  In tercept ion Fract ion f o r  Leafy 
Dry F0l ier ; In tercept ion Fract ion f o r  Fodder 
Wet F o l i a r  In tercept ion Fract ion f o r  Non-Leafy 
Wet F o l i a r  In tercept ion Fract ion f o r  Leafy 
Vet F o l i a r  In tercept ion Fract ion f o r  Fodder . 
Ueathering Removal Constant f o r  Vegetation 

Dry (cont 

Default 

1.000E-01 
1.000E+00 
1.000E+00 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.000E+OI 

2.000E-05 
3 .OOOE-O2 
2.000E-02 
9.800E-01 
3.000E- 01 
7.000E-07 
1.000E-10 
8.000E-01 
2. OOOE -0 1 

1.400E+01 
I.OOOE+OO 
l.OOOE+OO 
2.000E+01 
7.000E+00 
7.000E+00 
l.OOOE+OO 
1.000E+00 
4.500E+01 

2.400E+00 
1.500E-01 

4.000E-01 
1.000E-01 
5.000E-02 
3.OOOE-02 

2 .'000E-06 
3.000E-07 
2.000E - 06 
2.000E+00 
5.000E-01 
2.500E+00 
O.OOOE+OO 
1.000E+00 
2.5OOE-01 
1.500E-01 

---  

C-12 concentration in  water (g/cm**3) 
C-12 concentration in contaminated so i  1 (g/g) 
Fract ion o f  vegetation carbon from s o i l  
Fract ion o f  vegetation carbon from a i r  
C-14 evasion layer thickness in  s o i l  (m) 
C-14 evasion f l u x  r a t e  f rom s o i l  ( l /sec) 
C-12 evasion f l u x  r a t e  from s o i l  ( l /sec)  
Fract ion of  g r a i n  in  beef c a t t l e  feed 
Fract ion of  g ra in  in  m i l k  cow feed 

: . 

Storage times o f  contaminated foodstuf fs  (days): 
Fruits, non-leafy vegetables, and g r a i n  
Leafy vegetables 
M i l k  
Meat and p o u l t r y  
Fish 
Crustacea arid mollusks 
Well water 
Surface water 
Livestock fodder 

Parameter 
Name 

T I V ( 1 )  
TIV(2) 
TfV(3) 
RDRY(1) 
RDRY(2) 
RDRY(3) 
RUET(1) 
RUET(2) 
RUET(3) 
ULAM 

C12UTR 
Cl2CZ 
CSOIL 
C A l R  
DMC 
EVSN 
REVSN 
AVFG4 
RVFGS 

STOR-Tf 1 ) 
STOR-T(2) 
STOR-T(3) 
STOR-T (4) 
STOR-T(5) 
STOR-T (6) 
STOR-T (7) 
STOR-T( 8) 
STOR-T (9) 

FLOOR1 
IENSFL 

FPFL 
'H20CV 
PH2OFL 

D I FCV 
DIFFL 
DIFCZ 
HMIX 
7EXG 
4RM 
:A I 
IMFL 
%ANA( 1 ) 
FMANA(2) 
! 
PTS . 

rpcv 

I 
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S m r y  : Post Remediation Future Resident Scenar io - 16F;Class I 1  Areas 
F i l e  : R16F-1I.RAD 

TITL 
TlTL 

O 1 -  Menu 

M a x i m  nunber o f  i n t e g r a t i o n  p a i n t s  f o r  dose 17 - - -  LYMAX 
KYMAX 

- - -  
Maxirnm nunber of  i n t e g r a t i o n  p o i n t s  f o r  r i s k  257 - - -  - - -  

S i t e - S p e c i f i c  Parameter Sumnary (cont inued) 
Parameter Used by RESRAO 

De fau l t  ( I f  d i f f e r e n t  frm user  input) I Name I User Input I I Parameter 

S m a r y  o f  Pathway Se lec t i ons  
i .  

Path way ' . '  I User Se lec t i on  

1 - -  ex terna l  gama 
2 - -  i nhe la t i on  (w/o radon) 
3 - -  p l a n t  i nges t i on  - a c t i v e  
4 - -  meat i n g e s t i o n  
5 - -  m i l k  i nges t i on  
6 - -  aquat ic foods 
7 - -  d r i n k i n g  water 
8 - -  s o i l  i nges t i on  
9 - -  radon 

IRESRAD, Vers ion  5.95 T% L i m i t  = 0.5 yeer 08/30/2000 16:28 Page 8 
Sunnary : Post Remediation Future Resident Scenar io - 16F, Class I 1  Areas 
F i l e  : R16F-1I.RAD 

Contaminated Zone Dimensions I n i t i a l  So i l ,  Concentrations, pCi/g 
i 

Area: . 1030.00 square meters CS-137 2.430E+00 
Thickness : 0.30 meters 

Cover Depth: 0.00 meters 
0 

Tota l  Dose TDOSE(t), mrem/yr . 
Basic Rad ia t ion  Dose L i m i t  15 mrem/yr 

T o t a l  M ix tu re  Sum M ( t )  = F rac t i on  o f  Bas ic  Dose L i m i t  Received a t  Time ( t)  
~~ 

' t a ( yea rs ) :  0.000E+00 5.000E+01 
TDOSE(t): 4.892E+00 1.221E+OO 

M ( t ) :  3.261E-01 8.137E-02 
OMaximun TDOSE(t): 4.892E+00 mrem/yr a t  t = 0.000E+00 years -* 

i 
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I 

.- I 

Sunnary : Post Remediation Future Resident Scenario - 16F, Class 1 1  Areas- 
F i l e  : R16F-II.RAD 

L 

Total Dose Contr ibutions TDOSE(i ,p, t )  f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose A t  t = 0.000E+00 years 

Uater Independent Pathways ( Inha la t i on  excludes radon) 0 
0 " Ground . I nha la t i on  . ., i Radon Plant  Meat M i l k  Soi 1 
Radio- 
Nucl ide mrem/yr f ract .  mrem/yr f ract .  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr fract. mrem/yr f rec t .  mrem/yr f rac t .  

Cs-137 4.832E+00 0.9878 3.359E-06 0.0000 0.000E+00 0.0000 5.553E-02 0.0114 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.937E-03 0.0008 

Total 4,832E+00 0.9878 3.359E-06 0.0000 O.OOOE+OO 0.0000 5.553E-02 0.0114 0.000E+00 0.0000 0.000E+00 0.0000 
0 

Total Dose Contribvt ions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides ( i l  and Pathways (p) 
I .  . ,: 2 As mrem/yr and Fraction o f  Total Dose A t  t = 0.000E+00 years 

0 Water Dependent Pathways 
0 Uater Fish Radon Plant  Meat Milk 
Radio- 

-- -- - -_I___.______- _I_ - 
Total 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000€+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

O*sm of a l l  water independent and dependent pathways. 

3.937E-03 0.0008 

A11 Pathways* 

mrem/yr f ract. 

4.892E+00 1.0000 

4.892E+00 I .OOOO 
-- 

IRESRAD, Version 5.95 TH L i m i t  = 0.5 year 08/30/2000 16:28' Page 10 
S m r y  : Post.Remediation Future Resident Scenario - 16F, Class I 1  Areas 
File : R16F-II.RAD 

Total Dose Contributions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 5.000E+01 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inha l e t  i o n  Radon Plant Meat M i l k  Soi 1 
Radio- 
Nuclide mrem/yr f ract .  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr. fract. mrem/yr fract. '  mrem/yr fract. - - 
Cs-137 1.208E+00 0.9897 8.414E-07 0.0000 0.000E+00 0.0000 1.159E-02 0.0095 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 9.860E-04 0.0008 --- - --- ----- 
Total 1.208E+00 0.9897 8.414E-07 0.0000 0.000E+00 0.0000 I .159E-02 0.0095 0.000E+00 0.0000 0.000E+00 0,0000 9.860E-04 0,0008 
0 

Total Dose Contributions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction o f  T o t a l  Dose A t  t = 5.000E+01 years 

0 Water Dependent Pathways 
0 Uater Fish Radon Plant Meat Milk A1 1 Pathways" 
Radio- 
Nuclide mrem/yr fract. mrem/yr f ract .  mrem/yr f rac t .  mr&iyr f rac t .  mrem/yr fract. mrem/yr f rec t .  mrem/yr f rect .  - 
Cs-137 O.OOOE+OO 0.0000 0.00OEt00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0,00OE+00 0.0000 O.OOOE+OO 0.0000 1.221E+00 1.0000 

Total 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0,0000 1.221E+00 1 .OD00 
- --- --I-.- - --- 

O*sun of a l l  water independent and dependent pathways. 

I 
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Sumnary : Post Remediation Future  Resident Scenario - 16F, Class I I  Areas 
F i l e  : R16F-II.RAD 

Parent and Progeny P r i n c i p a l  *Radionucl ide Cont r ibu t ions  I n d i c a t e d  
Dose/Source Ra t ios  S u m e d  Over A l l  Pathways 

. .  OParent Product Branch DSR(J,t)li (mrem/yr)/(pCi/g)t Q'" ' I . I  1;  , a ' .  I I  ,*: L . , L  .... t:,; ', ,llll,:. \ t 2  if  1 * < 1 1  ! :.:: \ I % .  I . . * I  

(i) ( j )  'F rac t ion*  t= 0.000Et00 5.000Et01 , .  -- 
CS-137 CS-137 I .000E+00 2.013E+00 5.023E-01 --- 4 PP 

*Branch F rac t i on  i s  the  c u n u l a t i v e  f a c t o r  f o r  the j l t  p r i n c i p a l  rad ionuc l i de  daughter: 
The DSR inc ludes  c o n t r i b u t i o n s  f rom associated ( h a l f - l i f e  5 0.5 yr )  daughters. 

S ing le  Radionucl ide S o i l  Gu ide l ines  G ( i , t )  i n  pCi/g 

CUMBRF(j1 = BRF(I)*BRF(2)* ... B R F c j ) .  

0 

Basic Rad ia t ion  Dose L i m i t  = 

( i ) t= 0.000Et00 5.000Et01 

CS-137 7.452E+00 2.986Et01 

15 mrem/yr 
ONuclide 

P 

1_1 

0 
s m d  Dose/Source Ra t ios  D S R ( i , t )  i n  (mrem/yr)/(pci/g) 
and S ing le  Radionucl ide S o i l  Guidel ines G ( i , t )  i n  pCi/g 

a t  t m i n  t ime o f  minimun s i n g l e  rad ionuc l ide  s o i l  g u i d e l i n e  
and a t  tmax = t ime of maxirwm t o t a l  dose = 0.000€+00 years 

ONuc l i de I ni  t i a1 t m i n  D S R ( i , t m i n )  G ( i , t m i n )  DSR(i,tmaxl G(i,tmax) 
(i) pCi/s (years) (pCi/s)  ( pc i /g) 

CS- 137 2.430E+00 0.000Et00 2.013Et00 7.452E+00 2.013E+00 7.452E+00 
PI- 4 - p  

lRESRAD, Vers ion  5.95 T'h L i m i t  = 0.5 year 08/30/2000 16:28 Page 12 
Sumnary : Post Remediation Future  Resident Scenario - 16F, Class I 1  Areas 
F i l e  : R16F-II.RAD 

I n d i v i d u a l  Nuc l ide  Dose S m e d  Over A l l  Pathways 
Parent Nuc l ide  and Branch F r a c t i o n  Ind i ca ted  

( j )  (i) t= 0.000E+00 5.000E+01 

CS-137 CS-137 1.000Et00 4.892Et00 1.221EtOO 

ONuclide Parent BRF(I') DOSE( j , t 1, mrem/yr 

-- 
- 

B R F ( i )  is the  branch f r a c t i o n  o f  the  parent nuc l ide .  

I n d i v i d u a l  Nuc l ide  Soi 1 Concentrat ion 
Parent Nuc l ide  and Branch F r a c t i o n  Ind i ca ted  

( j )  (i) t= O.OOOE+OO 5.000E+01 

CS-137 CS-137 1.000Et00 2.430E+00 6.087E-01 

ONucl i d e  Parent BRF( i S( j , t ) ,  p c i h  
-- 

. . 

BRF(i) i s  the.branch f r a c t i o n  o f  t he  parent nucl ide.  
ORESMAIN5.EXE execut ion t ime = 25.10 seconds 
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Sunnary : Post Remediation Future  Resident Scenario-lt iG, Class 1 Areas 
F i l e  : R16G-I.RAD 

Table o f  Contents 

P a r t  I : ,Mixture Suns and S ing le  Radionucl ide Gu ide l ines  

Dose Conversion Fac tor  (and Related) Parameter Sunery ... 2 
S i t e - S p e c i f i c  Parameter Sunnary .......................... 3 
S m r y  o f  Pathway Se lec t i ons  ............................ 7 
Contaminated Zone and T o t a l  Dose Sunnary ................. 8 
T o t a l  Dose Components 

Time = 0.000E+00 .................................... 9 
Time = 5.000E+01 .................................... 10 

Dose/Source Rat ios  S m e d  Over A l l  Pathways .............. 11 
S ing le  Radionucl ide S o i l  Guidel ines ...................... 11 
Dose Per Nuc l ide  S m e d  Over A l l  Pathways ................ 12 
S o i l  concent ra t ion  Per Nuc l ide  ........................... 12 

S m r y  : Post Remediation Future  Resident Scenario-16G1 Class I Areas 

. ,  

lRESRAD, Vers ion  5.95 T'h L i m i t  = 0.5 year 08/30/2000 16:41 Page 2 

F i l e  

0 
Menu 

E- 1 
B-1 

0 -1  
D-1 

D-34 
D-34 
D-34 
D-34 

D-5 
0-5 
0-5  
pe 

: R16G-I.RAD 

Dose Conversion Fac tor  (and Related) Parameter Sunnary 
F i l e :  -Defau,l t .LIB 

Parameter 

Dose conversion fac to rs  f o r  i nha la t i on ,  mrem/pCi: 1 ,  * 

CS - 137tD 

Dose conversion f a c t o r s  f o r  inges t ion ,  mrem/pCi:  
Cs-137tD 

. .  F,ood t r a n s f e r  f ac to rs :  
Cs-137tD , p l a n t / s o i  1 concent ra t ion  r a t i o ,  d imensionless 
Cs-137tD , beef/L i ves tock - in take  r a t i o ,  (pCi/kg)/(pCi/d) 
Cs-137tD , m i  L ( E / l  i ves tock - in take  r a t i o ,  (pc i /L ) / (pc i /d )  

Bioaccunulat  i o n  fac to rs ,  f resh  water , L/kg: 
Cs-137tD , f i s h  
Cs-137tD , crustacea and mol l.usks 

Current 
Value 

3.190E-05 

5.000E- 05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000EtO2 

I .* . . .  

. .  
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Sunnary : Post Remediation future Resident Scenario-l6G, Class I Areas 
File 

0 
Menu 

Roll 
Roll ' 
R011 
Roll 
R011 
R011 
Roll 
R011 
R011 
R011 
R011 
R011 
R011 
R011 

R012 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

R015 

- 

: R16G-I .RAD I 

Si te-Spe 

Parameter 

Area of contaminated zone (m**2) 
Thickness of contaminated zone (m) 
Length parallel to aquifer flow (m) 
Basic radiation dose limit (mrem/yr) 
Time since placement of material (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations ( y r )  
Times for calculations (yr) 
Times for calculations (yr) 

Initial principal radionucl ide (pci/g): Cs-137 
Concentration in grounduater (pCi/L): Cs-137 

Cover depth (m) 
Density of cover material (g/cm**3) 
Cover depth erosion rate (m/yr) 
Density of contaminated zone (g/cm**3) 
Contaminated zone erosion rate (m/yr) 
Contaminated zone total porosity 
Contaminated zone field capacity 
Contaminated zone hydraulic conductivity (m/yr) 
Contaminated zone b parameter 
Average annual wind speed (m/sec> 
Hunidity in air (9/m**3) 
Evapotranspiration coefficient 
Precipitation (m/yr) 
Irrigation (m/yr) 
Irrigation mode 
Runoff coef f i ci ent 
Uatershed area for nearby stream or pond (m**2) 
Accuracy for uater/soi t computations 

Density of saturated zone tg/cm**3) 
Saturated zone total porosity 
saturated zone effective porosity 
Saturated zone field capaci ty 
Saturated zone hydraulic conductivity W y r )  
Saturated zone hydraulic gradient 
Saturated zone b parameter 
Uater table drop rate (rn/yr) 
Uel L punp intake depth (m below water table) 
Model:. Nondispersion (ND) or Mass-Balance (ME) 
H e l l  pumping rate (m**3/yr) 

Nunber of unsaturated zone strata 

f ic Parame 
User 
Input 

1.680E+03 
1.500E-01 
1.000E+O2 
1.500E+01 
0.000E+00 
5.000E+01 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

5.540E+00 
not used 

1.500E-01 
1.660E+00 
1.000E-03 
1 .660E+OO 
1.000E-03 
3.300E - 01 
2.400E-01 
5.000E+03 
4.900E+00 
2.000E+00 
not used 
4.600E-01 
1.230E+00 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1 .66OE+00 
3.300E-01 
2.400E -a1 
2.000E-01 
2.000E+04 
1.000E-03 
4.900€+00 
1.000E-03 
1.800E+01 
N 0 
2.500EtO2 

1 

!r Sunnary 

Default 

1.000E+04 
2.000E+00 
1.000E+02 
3.000E+01 
0.000Et00 
l.OOOE+OO 
3.000E+00 
l.OOOE+Ol 
3.000€+01 
1.000E+02 
3.000E+02 
1.000Et03 
0.000E+00 
O.OOOE+OO 

0.000E+00 
0.000E+00 

0 . OOOE+OO 
1.500E+O0 
1.000E-03 
1.500E+00 
1.000E-03 
4.000E-01 
2.000E-01 
1.000E+01 
5.300E+00 
2.000E+00 
B.OOOE+OO 
5.000E-01 
1.000Et00 
2.000E-01 
overhead 
2. OOOE - 01 
1.000E+06 
1.000E-03 

1.500E+00 
4 .OOOE-01 
2. OOOE - 01 
2.000E-01 
1.000E+02 
2.000E-02 
5.300E+00 
1.000E-03 
1.000E+01 
ND 
2.500E+02 

1 

Used by RESRAD 
(If different from user input) 

- - -  - - -  - - -  - - -  - - -  

Parameter 
HaIN 

AREA 
THICK0 
LCZPAQ 
BRDL 
TI 
T( 2) 
T( 3)  
T( 4) 
T( 5) 
T (  6) 
T (  7) 
T( 8 )  
T( 9 )  
T(10) 

S1( 1) 
U1( 1 )  

COVER0 
DENSCV 
vcv 
DENSCZ 
vcz 
TPCZ 
FCCZ 
HCCZ 
ECZ 
UIND 
HUMID 
EVAPTR 
PRECIP 
RI  
IOITCH 
RUNOFF 
UAREA 
EPS 

DENSAP 
TPSZ 
EPSZ 
FCSZ 
HCSZ 
HGUT 
BSZ 
VUT 
DUI BUT 
MODEL 
uu 
NS 



, Version 5.95 T'h Limit = 0.5 year 08/30/2000 16:41 Page 4 
s m r y  : Post Remediation Future Resident Scenario-16GI Class I Areas 

: Rl6G-I .RAD File 

0 
Menu 

R015 
A015 
R015 
R015 
R015 
R015 
R015 

ROl6 
R016 
R016 
ROl6 
R016 
ROl6 

R017 
R017 
R017 
R017, 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R017a 

' I :  , 

Site-Specific 

Parameter 

Unsat. zone 1, thickness (m) 
Unsat. zone 1, soil density (g/cm**3) 
Unsat. zone 1, total porosity 
Unsat. zone 1, effective porosity 
Unsat. zone 1, field capacity 
Unsat. zone 1, soil-specific b parameter 
Unsat. zone 1, hydraulic conductivity (m/yr) 

Distribution coefficients for Cs-137 
Cont ami ne t ed zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubi 1 i ty constant 

Inhalation rate (m**3/yr) 
Mass loading for inhalation (g/m**3) 
Exposure duration . . 1 

'Shielding factor, :inhalation .,. .. . :., 
!Shieldinstfactor; .external g a m  :,.' * . 
.Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flag, externat g a m a  
Radii of  shape factor array (used i f  F S  = - 1 ) :  
Outer annular radius (m),  ring 1: 
Outer annular radius (m), ring 2: 
Outer annular radius (m), ring 3: 
Outer annular radius (m), ring 4: 
Outer annular radius (m), ring 5: 
Outer annular radius (m), ring 6: 
Outer annular radius (m), ring 7: 
Outer annular radius (m), ring 8: 
Outer annular radius (m), ring 9: 
Outer annular radius (m), ring 10: 
Outer annular radius (in), ring 1 1 :  
Outer annular radius (m), ring 12: 

aremeter SI 
User 
Input 

8.600Et00 
1.660E+00 
3.300E-01 
2.400E- 01 
2. OOOE -01 
5.300Et00 
5.000E+03 

2. 8OOE+02 
2.800E+02 
2.800E+02 
O.OOOE+OO 
O.OOOE+OO 

7.300E+03 
1.000E-04 
3.000Et01 
4.000E-01 
8.000E-01 
5.000E-01 
2.500E-01 
1 .000E+00 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

nary (cont 

Def aul t 

4.000E+00 

4.000E-01 
2.000E-01 
2.000E-01 

l.OOOE+Ol 

1.500E+00 

5.300E+00 

1 .000E+03 
1 .000E+03 

0.000E+00 
O.OOOE+OO 

8.400E+03 
1.000E-04 
3.000E+01 
4.000E-01 
7.000E-01 
5.000E-01 
2.500E-01 

1.000E+03 

1.000E+00 

5.000E+01 
7.071E+01 
O.OOOE+OO 
O.OOOEtO0 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO, 
0.000Et00 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
0.000E+00 

. .  -- I 

led) 
Used by RESRAD 

( I f  different from user input) 

_ - -  
> O  shows circular AREA. 

--e 

Parameter 
Name 

H(1) 
DENSUZ( 1) 
TPUZ(1) 
EPUZ( 1 ) 
FCUZ( 1) 
BUZ(1) 
HCUZ( 1 ) 

DCNUCC( 1 )  
DCNUCU( 1,l) 
DCNUCS( 1)  
ALEACH( 1) 
SOLURK( 1) 

lNHALR 
MLINH 
ED 
SHF3, 
SHFl 
FIND 
FOTD 
FS 

RAD-SHAPE( 1 )  
RAD-SHAPE( 2) 
RAD-SHAPE( 3) 
RAD-SHAPE( 4) 
RAD-SHAPE( 5) 
RAD-SHAPE( 6) 
RAD-SHAPE( 7) 
RAD-SHAPE( 8) 
RAD-SHAPE( 9) 
RAD-SHAPE(10) 
RAD-SHAPE(11) 
RAD-SHAPE(l2) 

I *  5 ,  



lRESRA0, Version 5.95 T'h Limit = 0.5 year 08/30/2000 16:41 Page 5 
Sunnary : Post Remediation Future Resident Scenario-l6G, Class I Areas 
File 

0 
Menu 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017, 

I R0171 

R018 
R018 
R018 
R018 
ROl8 
RO18 
ROl8 

. I. R018: 
s R0181 
R018 
R018 
R018 
ROl8 
R018 
ROl8 
R018 

R019 
R019 
R019 
R019 
R019 
R019 

R019 
R019 
R019 
R019 
R019 

R19B 
R19B 
R19B 
R19B 
R19B 
R19B 

- 

c R019 

: R16G-I.RAD 

Site-Specif ic 

Parameter 

Fractions of annular areas within AREA: 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring 5 
Ring 6 
Ring 7 
Ring 8 
Ring 9 
Ring 10 
Ring 1 1  
Ring 12 

Fruits, vegetables and grain consunption (kg/yr) 
Leafy vegetable consunption (kg/yr) 
Mi l k consunpt ion (L/yr 
Meat and poultry consunption (kg/yr) 
Fish consunption (kg/yr) 
Other seafood consunption (kg/yr) 
Soil ingestion rate (g/yr) . 
Drinking#water intake (L/yr) 
Contamination fraction of drinking uater 
Contamination fraction of household water 
Contamination fraction of l ivestock water 
Contamination fraction of irrigation water 
Contamination fraction of aquatic food 
Contamination fraction of plant food 
Contamination fraction of meat 
Contamination fraction of milk 

Livestock fodder intake for meat (kg/day) 
Livestock fodder intake for milk (kg/day) 
Livestock water intake for meat (!-/day) 
Livestock water intake for milk (L/day) 
Livestock soil intake (kg/day) 
Mass loading for foliar deposition (g/m**3) 
Depth of.soil mixing Layer (m) 
Depth of roots (m) 
Drinking water fraction from ground water 
Household water fraction from ground water 
Livestock water fraction from ground Water 
Irrigation fraction from ground water 

Wet weight crop yield for Non-Leafy (kg/m**2) 
Met weight crop yield for Leafy (kg/m**2) 
Wet weight crop yield for Fodder (kg/m**2) 
Growing Season for Non-Leafy (years) 
Growing Season for Leafy (years) 
Growing Season for Fodder (years) 

. 

remeter Su 
User 
Input 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.600€+02 
1.400€+01 
not used 
not used 
not used 
not used 
4.3ao~+oi 

1.000E+00 ' 
7.000€+02 I 

not used 
not used 
1.000E+00 
not used 
2.000E-01 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
1.000E-04 
1.500E-01 
9. OOOE - 01 ' 
1.000E+BO 
not used 
not used 
1.000E+00 

7.000E-01 
1.500E+00 
not used 
1.700E-01 
2.500E-01 
not used 

iery (conti 

Default 

1.000E+00 
2.732E-01 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 

1.600€+02 
1.400€+01 
9.200€+01 
6.300€+01 
5.400€+00 

3.650E+01 
5.100€+02 
1.000E+00 
1.000E+00 
1.000E+00 
1.000E+00 
5.000E-01 
1 
.1 
.1 

6.800€+01 
5.500€+01 
5.000E+01 
1.600€+02 
5.000E-01 
1.000E-04 
1.500E-01: 
9.000E-01' 
1.000E*00 
1.000E+00 
l.OOOE+OO 
1.000E+00 

7.000E-01 
1.500€+00 
I. 100E+00 
1.7OOE-01 
2.500E-01 
8.000E-02 

9.000E-01 

led) 
Used by RESRAD 

(If different from user input) 

- - -  
- e -  

Parameter 
Name 

FRACA( 1) 
FRACA( 2) 
FRACA( 3) 
FRACA( 4) 
FRACA( 5) 
FRACA( 6) 
FRACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA( IO) 
FRACA( 11 ) 
FRACA( 12) 

DIET(1) 
DlET(2) 
DI ET(3) 
DIET (4 
OIET(5) 
D I ET(6) 
SOIL 
DUI 
FDU 
FHHU 
FLU 
FIRU 
FR9 
FPLANT 
FMEAT 
FMlLK 

LF15 
LF16 
LUI 5 
LU16 
LS I 
HL FD 
DM 
DRMT 
FGUDU 
FGWHH 
FGULU 
FGWIR 

,- 
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Sumnary : Post Remediation Future Resident Scenario-l6G. Class I Areas 

08/30/2000 16:41 Page 6 

File : R16G-I.RAD 

0 
Menu 

Rl9B 
R198 
Rl9B 
R19B 
R19B 
R19B 
R198 
R19B 
R198 
R198 

C14 
C14 
C14 
C14 

' C14 
C14 
c14 
C14 ' 

C14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
R021 
R021 
R021 
RO2l 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 

TITL 

- 

si te-specif ic 

Parameter 
-~ 

Translocation Factor for Non-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar rnterception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Wet Foliar Interception Fraction for Non-Leafy 
Wet Foliar' 1nterception:Fraction 'for 'Leafy , : 
Uet Foliar 'Interception' Fract ion'.for -' Foddek" 
Ueathering Removal Constant for Vegetation 

C-12 concentration in water .(g/cm**3) 
C-12 concentration in contaminated soi l (g/g) 
Fraction of vegetation carbon from soil 
Fraction of vegetation carbon from air 
C-14 evasion layer thickness in soil (in) 
C-14 evasion flux .rate from soil (l/sec) 
C-12 evasion flux rate from soil (l/sec) 
Fraction of grain' in beef cattle feed ' ' ' 

Fraction of grain'in'milk cow feed 

Storage times of contaminated faodstuffs (days): 
Fruits, non-leafy vegetables, and grain 
Leafy vegetables 

.Milk 
Meat and poultry 
Fish 
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder 

I 

Thickness of building foundation '(m) 
Bulk density of building foundation (g/cm**3) 
Total porosity of the cover material 
Total porosity of the building foundation 
Volunetric uater content of the cover material 
Volunetric water content of the foundation 
Diffusion coefficient for radon gas (m/sec): 

in cover materiel 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixing (m) 
Average building air exchange rate (l/hr) 
Height of the building (room) (m) 
Building interior area factor 
Building depth below ground surface (m) 
Emanating power of Rn-222 gas 
Emanating power of Rn-220 gas 

tlunber of graphical time points 

irameter S 
User 
Input 

1.000E-01 
l.OOOE+OO 
not used 
2.5OOE-01 
2.500E-01 
not used 
2.500E-01 
2.500E-01 
not used 
2.000E+01 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.400E+01 
1.000E+00 
l.OOOE+OO 
2.000E+01 
7.000E+00 
7.000E+00 

4.500E+01 

not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.000E+00 
1.000E+00 

32 

iary (cont 

Default 

1.000E-01 
l.OOOE+OO 
1.000E+00 
2.500E-01 
2.5OOE-01 
2.500E-01 
2.500E -01 
2.500E-01 
2.500E-01 
2.000E+01 

2.000E-05 
3.000E-02 
2.000E-02 
9.800E-01 
3.000E-01 
7.000E-07 
1.000E-10 
8.000E-01 
2.000E-01 

1.400E+01 
1.000E+00 
1 .OOOE+OO 
2.000E+01 
7.000E+00 
7.000E+00 

4.500E+01 

1.500E-01 
2.400E+00 
4.000E-01 
1.000E-01 
5.000E-02 
3.000E-02 

2 .  OOOE - 06 
3.000E-07 
!.000E-06 
?.000E+00 
5.000E-01 
!.500E+00 
J.OOOE+OO 
I. 000E+00. ?. 500E-01 
I .500E-01 

1.000E+00 
1.000E+00 

- - -  

led) 
Used by RESRAD 

(If different from user input) 
Parameter 
Name 

TIV(1) 
TIV(2) 
TlV(3) 
RDRY( 1 ) 
RDRY (2) 
RDRY(3) 
RUET(1) 
RUET(2) 
RUET(3) 
ULAM 

Cl ZUTR 
Cl2CZ 
CSOl L 
CAlR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFGS 

STOR-T ( 1 ) 
STOR-T ( 2) 
STOR-T (3) 
STOR-T (4) 
STOR-T(5) 
STOR-T (6) 
STOR-T(7) 
STOR-T (8) 
STOR-T ( 9 )  

FLOOR1 
DENSFL 

rPFL 
>H20CV ' 

'HZOFL 

1 I FCV 
IIFFL 
1 I FCZ 
f M l X  
lEXG 
1RM 
:A I 
IMFL 
iMANA ( 1 ) 
'MANA(2) 

IPTS 

rpcv 

9 I . ,  



IRESRAD, Vers ion  5.95 TH L i m i t  = 0.5 year 08/30/2000 16:41 Page 7 
S m r y  : Post Remediation f u t u r e  Resident Scenario-16GI Class I Areas 
F i l e  : R16G-I.RAD 

S i t e - S p e c i f i c  Parameter S i rna ry  (cont inued) 
0 

. I  

Parameter 
, Name 

S m a r y  o f  Pathway Se lec t ions  

Pathway I User Se lec t i on  

1 - -  ex terna l  gama 
2 - -  i n h a l a t i o n  (w/o radon1 
3 - -  p l a n t  i nges t i on  
4 - -  meat i nges t i on  
5 - -  m i l k  i nges t i on  
6 - -  aquat ic foods 
7 - -  d r i n k i n g  Hater 
8 - -  s o i l  i nges t i on  
9 - -  radon 
f i n d  peak pathway doses - 

a c t i v e  
a c t i v e  
a c t i v e  

suppressed 
suppressed 
suppressed 

a c t i v e  
a c t i v e  

suppressed 
a c t i v e  

lRESRAD, Vers ion  5.95 T% L i m i t  = 0.5 year 08/30/2000 16:41 Page 8 
S m r y  : Post Remediation f u t u r e  Resident Scenario-l6G, Class I Areas 
f i l e  : R16G-I.RA0 

Contaminated Zone Dimensions I n i t i a l  s o i l  Concentrations, pCi/g 

Area: 1680.00 square meters CS-137 5.540E+00 
Thickness: 0.15 meters 

Cover Depth: 0.15 meters 
0 

To ta l  Dose TDOSE( t )  , mrem/yr 

T o t a l  M ix tu re  Sim M ( t )  F r a c t i o n  o f  Basic Dose L i m i t  Received a t  T ime ( t )  
Basic Rad ia t ion  Dose L i m i t  15 mrem/yr 

LYMAX 
KYMAX 

t (years): 0.000E+00 5.000E+01 ' 

' * TDOSE(t): 1.025E+00 4.346E-01 
M ( t ) :  6.833E-02 2.897E-02 ' 

I . 
OMaximun TDOSE(t): 1.025E+00 mrem/yr a t  t = O.OOOE+OO years * 



Version 5.95 T'h L i m i t  = 0.5 Year 08/30/2000 16:41 Paae 9 
S m a r i  : Post Remediation Future Resident Scenario-16Gl Class I Areas 
File : R16G-I.RAD 

" 

Total Dose Contr ibutions TOOSE(i,p,t) f o r  Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 0.000E+00 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inha la t i on  I I .  Radon Plant  Meat M i l k  
t Radio- r 
Nuclide mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  

__. 

CS-137 9.616E-01 0.9383 2.666E-OB 0.0000 O.OOOE+OO 0.0000 6.326E-02 0.0617 0.000E+00 0.0000 O.OOOE+OO 0.0000 

Tota l  9.616E-01 0.9383 2.666E-OS 0.0000 0.000E+00 0.0000 6.326E-02 0.0617 0.000E+00 0.0000 0.000E+00 0.0000 
-- - I 1111 - - - 

0 I 
Total Dose Contr ibutions TOOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 

Uater Dependent Pathways 
r . " . l a !  i s r  : L  I ' V b  8 J L I . : ~  .As mrem/yrIand Fract ion o f  Tota l  Dose A t  t = 0.000E+00 years 

Radio- 
Nuclide mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f r a c t .  mrem/yr f rac t .  mrem/yr f ract .  

- .  0'. 
0 a '  Water Fish R adon Plant  Meat M i l k  

- 
Cs-137 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 O.OOOE+OO 0.0000 

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+DO 0.0000 0.000E+00 0.0000 
__. --- - ----- 

O*Sun of a l l  water independent.and dependent pathways. .. 8 ' . 4 

IRESRAD, Version 5.95 TH L i m i t  = 0.5 year 08/30/2000 16:41 Page 10 
S m r y  : Post Remediation Future Resident Scenario-l6G, Class I Areas 
F i l e  : R16G-I.RAO 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction o f  Total Dose A t  t = 5~000E+O1 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inha la t i on  Radon P 1 ant Heat Milk 
Radio- 
Nuclide mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr. f ract .  mrem/yr ' f ract .  - 
CS-137 4.214E-01 0.9696 5i393E-07 0.0000 0.000E+00 0.0000 1.260E-02 0.0290 O.OOOE+OO 0.0000 0.000Et00 0.0000 - -- ----- I-- 

Tota l  4.214E-01 0.9696 5.393E-07 0.0000 0.000E+00 0.0000 1.260E-02 0.0290 0.000E+00 0.0000 0.000E+00 0.0000 
0 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction o f  Total Dose A t  t = 5.000E+01 years 

0 Uater Dependent Pathways 
0 Water Fish Radon Plant  Meat M i l k  
Radio- 
Nuclide mrem/yr f ract .  mrem/yr f rac t .  nlrem/yr f rac t .  mrem'/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  - 
CS-137 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000Et00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Total 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 ~.OooE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
-- --I.------- - -- 

O*Sun o f  a l l  water independent and dependent pathways. 

soi 1 

mrem/yr f ract .  

2.969E-05 0.0000 - 
2.969E-05 0,0000 

A 1  1 Pathways* 

mrem/yr f rac t .  

1.025~+00 1 .OOOO 

1.025E+00 1 .OOOO 
-- 

Soi 1 

mrem/yr f rac t .  

6.004E-04 0.0014 

6.004E-04 0.0014 
-- 

A1 1 Pathways* 

mrqn/yr f ract .  

4.346E-01 1 .OOOO 

4.346E-01 1.0000 

- - 

I 



lRESRAD, Vers ion  5.95 T'h L i m i t  = 0.5 year 08/30/2000 16:41 Page 11 
S m a r y  : Post Remediation Future Resident Scenario-l6G, Class I Areas 
F i l e  : R16G-1.RAD 

Dose/Source Rat ios  S m e d  Over ALL Pathways 
Parent and Progeny P r i n c i p a l  Radionucl ide Cont r ibu t ions  I n d i c a t e d  

OPerent Product Branch D S R ( j , t )  (mrem/yr)/(pCi/g) I .  

t i )  ( j )  Frac t ion*  t= 0.000E+00 5.000E+01 -- 
CS-137 CS-137 1.000E+00 1.85OE-01 7.845E-02 
-7 

*Branch F rac t i on  i s  t h e  cumulat ive fac to r  f o r  the  j l t  p r i n c i p a l  rad ionuc l i de  daughter: 
The OSR includes c o n t r i b u t i o n s  from associated ( h a l f - l i f e  i 0.5 yr)  daughters. 

S ing le  Radionucl ide S o i l  Guidel ines G ( i , t )  in pCi/g 

CUMBRF(j) = BRF(l)*BRF(2)* ... BRF( j ) .  

0 

Basic Rad ia t ion  Dose L i m i t  = 15 mrem/yr 

(i) t= 0.000E+00 5.000E+01 

CS-137 8.108E+01 1.912E+02 

ONuc 1 i de 

I_ - 
0 

sunned Dose/Source Rat ios  D S R ( i , t )  i n  (mrem/yr)/(pCi/g) 
and S ing le  Radionucl ide S o i l  Guidel ines G ( i , t )  in  pCi/g 

a t  tmin = t ime o f  m i n i m  s i n g l e  rad ionuc l i de  s o i l  g u i d e l i n e  

ONuclide I n i t i a l  tmin . DSR( i , tm in)  G( i , tm in )  DSR(i,tmax) G(i,tmax) 
and a t  tmax = t ime o f  m a x i m  t o t a l  dose 0.000E+00 years 

(i) pCi/g (years) ( pc i /g) (pc i /g 1 

CS-137 5.540E+00 0.000E+00 1.850E-01 8.108E+01 1.850E-01 8.108E+01 

lRESRAD, Vers ion  5.95, T'h L i m i t  = 0.5 year 08/30/2000 16:41 Page 12 
S m a r y  : Post Remediation Future Resident Scenario-l6G, Class I Areas 
F i l e  : R16G-I.RA0 

I n d i v i d u a l  Nuc l ide  Dose S m d  Over A l l  Pathways 
Parent Nuc l ide  and Branch F r a c t i o n  Ind ica ted  

( j )  (i) t= O.OOOE+OO 5.000E+01 

CS-137 CS-137 l.OOOE+OO 1.025E+00 4.346E-01 

E R F ( i )  i s  the  branch f r a c t i o n  of  the  parent nuc l ide .  

ONuclide Parent B R F ( i )  DOSE( j , t ) I mrem/yr 

-- 
_I- 

I n d i v i d u a l  Nuc l ide  S o i l  Concentrat ion 
Parent Nuc l ide  and Branch F r a c t i o n  Ind ica ted  

Cj) (i) t= 0.000€+00 5.000E+01 
ONucl i d e  Parent BRF( i ) S ( j , t ) ,  pCi/s 

-- 
CS-137 CS-137 I .000E+00 5.540E+00 1.103E+00 
__I_-- - , .  -____I. 

B R F ( i )  i s  t h e  branch f r a c t i o n  o f  t h e  parent nuc l ide .  
ORESMAIN5,EXE execut ion  t ime = 24.83 seconds 

. . 

I 

I 
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Surmary : Post Remediation Future Resident Scenario - 166, Class 1 1  Areas 
IRESRAD, Version 5.95 T'h Limit = 0.5 year D8/30/2000 16:44 Page 2 

File 

0 
Menu - 

' B-1 
8-1, 

D- 1 
0-1 

0-34 
0-34 
0-34 
0-34 

D-5 
0-5 
D-5 
_E 

: R16G-II.RAD 

Dose Conversion Factor (and Related) Parameter Sunnary 
File: Default.LIB 

Current 
Parameter Value Default 

Dose conversion factors for inhal,ation, mrem/pci: 
Cs-137+D 3.190E-05 3.190E-05 

I 
Dose conversion factors for ingestion, mrem/pCi: 
Cs-137tD 5.000E-05 5.000E-05 

Food transfer factors: 
Cs-l37+D , plant/soil concentration ratio, dimensionless 
Cs-137tD , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 
Cs-137+0 I mi l k / l  ivestock-intake rat io, (pCi/L)/(pCi/d) 

Parameter 
Name 

DCF3( 1) 

RTF( 1,l) 
RTF( 1,2) 
RTF( 1,3) 

BIOFAC( 1,l)  
BIOFAC( 1,2) 

, 

I 

. .. 
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Sunnary : Post  Remediation Future Resident Scenar io - 16G, Class I 1  Areas 
F i  l e  

0 
Menu 

R01 I 
R011 
R011 
R011 
R o l l  
R011 
R011 
R011 
R011 
R011 
R o l l  
R011 
R011 
R011 

R012 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 

R014 
R014 
R014 
ROl4 

R015 

- 

~ a i 4  

: R16G-II.RAD 

S i  t e -  Spe 

Parameter 

Area o f  contaminated zone (m**2) 
Thickness of contaminated 'zone (m) 
Length p a r a l l e l  t o  aqu i fe r  f l ow  (m) 
Bas ic  r a d i a t i o n  dose l i m i t  (mrem/yr) 
Time s ince  placement o f  ma te r ia l  (y r )  
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times fo r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  ( y r )  
Times f o r  calcul 'at ions (yr) 

I n i t i a l  p r i n c i p a l  rad ionuc l ide  (pCi/g): Cs-137 
Concent ra t ion  i n  groundwter  (pCi/L):  Cs-137 

Cover depth (m) 
Dens i t y  o f  cover ma te r ia l  (g/cm**3) 
Cover depth eros ion  r a t e  (m/yr) 
D e n s i t y  o f  contaminated zone (g/cm**3) 
Contaminated zone eros ion  r a t e  (m/yr) 
Contaminated zone t o t a l  p o r o s i t y  
Contaminated zone f i e l d  capac i ty  
Contaminated zone hyd rau l i c  c o n d u c t i v i t y  ( m / y r )  
Contaminated zone b parameter 
Average annual w i n d  speed (m/sec) 
Hmidity in a i r  (g/m**3) 
Evapot ransp i ra t ion  c o e f f i c i e n t  
P r e c i p i t a t i o n  (m/yr) 
I r r i g a t i o n  (m/yr) 
I r r i g a t i o n  mode 
Runoff coef f i c i  ent  
Watershed area f o r  nearby stream o r  pond (m**2) 
Accuracy f o r  water /so i l  computations 

Dens i t y  o f  sa tura ted  zone (g/cm**3) 
Satura ted  zone t o t a l  p o r o s i t y  
Satura ted  zone e f f e c t i v e  p o r o s i t y  
Satura ted  zone f i e l d  capac i ty  
Satura ted  zone hyd rau l i c  c o n d u c t i v i t y  (m/yr) 
Satura ted  zone hydraul  i c  g rad ien t  
sa tu ra ted  zone b parameter 
Water t a b l e  d rop  r a t e  (m/yr) 
Wel l  punp in take  depth (m below water tab le )  
Model: Nondisp,ersion (NO) o r  Mass-Balance (MB) 
Well punping r a t e  (m**3/yr) 1 

Nunber o f  unsaturated zone s t r a t a  

i f i c  Parame 
User 
I npu t 

1.072E+04 
3.000E-01 
1.000E+02 
1.500E+01 
0.000E+00 
5.000E+01 
n o t  used 
n o t  used 
no t  used 
n o t  used 
no t  used 
not used 
no t  used 
no t  used 

4.200E-01 
no t  used 

0.000E+00 
n o t  used 
no t  used 
1.660E+00 
1.000E-03 
3.300E-01 
2.400E-01 
5.000E+03 
4.900€+00 
2.000E+00 
no t  used 
4.600E-01 
1 .230E+00 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.660€+00 
3.300E-01 
2.400E - O t  
2. OOOE -01 
2.000E+04 
1.000E-03 
4.900E+00 
1.000E-03 
1.800E+01 
ND 
2.500E+02 

1 

!r S m a r y  

De fau l t  

1.000E+04 
2.000E+00 
1.000E+02 
3.000E+01 
0.000E+00 
1 .000E+00 
3.000E+00 
l.OOOE+Ol 
3.000E+01 
1.000E+02 
3.000E+02 
1.000€+03 
0.000E+00 
0.000E+00 

0.000E+00 
0.000E+00 

0.000E+00 
1.500E+00 
1.000E-03 
1.500E+00 
1.000E-03 
4.000E-01 
2.000E-01 
1.000E+01 
5.300€+00 
2.000E+00 
8.000E+00 
5.000E-01 
'l.OOOE+OO 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.500E+00 
4.000E-01 
2. OOOE -01 
2.000E- 01 
1.000E+02 
2.000E-02 
5.300E+00 
1.000E-03 
1.000E+01 
ND 
2.500E+02 

1 

Used by RESRAD 
( I f  d i f f e r e n t  f rom user input) 

--e 

S l (  1) 
U1( 1) 

COVER0 
DEHSCV 
vcv 
DENSCZ 
vcz 
TPCZ 
FCCZ 
HCCZ 
ECZ 
UI,ND 
HUEIlD 
EVAPTR 
PRECIP : 
R I  
I D  I T C H  
RUNOFF 
UAREA 
EPS 

DENSAP 
TPSZ 
EPSZ 
FCSZ 
IlCSZ 
HGUT 
BSZ 
VUT 
DUIBUT 
MoOEL 
uu 

NS 
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Summary : Post Remediation Future  Resident Scenar io - 16G, Class I 1  Areas 
F i l e  

0 
Menu 

R015 
R015 
R015 
R015 
R015 
R015 
R015 

R016 
R O l 6  
R016 
R016 
R016 
R016 

R017 
R017 
R017 
R O l 7  
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
RO17 
R O l 7  
R017 
R017 

- 

: R16G-II.RAD 

S i t e - S p e c i f i c  

Parame t e r  

Unsat. zone 1, th ickness  (m) 
tlnsat. zone 1, s o i l  d e n s i t y  (g/cm**3) 
Unsat. zone 1, t o t a l  p o r o s i t y  
Unsat. zone 1, e f f e c t i v e  p o r o s i t y  ' 

Unsat. zone I, f i e l d  capac i t y  
Unsat. zone 1, s o i l - s p e c i f i c  b parameter 
Unsat. zone 1, h y d r a u l i c  c o n d u c t i v i t y  (rn/yr) 

D i s t r i b u t i o n  c o e f f i c i e n t s  f o r  Cs-137 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Satura ted  zone (crn**3/g) 
Leach r a t e  (/yr) 
S o l u b i l i t y  constant 

I n h a l a t i o n  r a t e  (rn**3/yr) 
Mass load ing  f o r  i n h a l a t i o n  (g/m**3) 
Exposure d u r a t i o n  
Sh ie ld ing  fac to r ,  i n h a l a t i o n  
Sh ie ld ing  fac to r ,  ex te rna l  gama 
F r a c t i o n  o f  t ime spent indoors 
F r a c t i o n  o f , t ime .spen t  outdoors (on s i t e )  
Shape f a c t o r  : f lag,  externals g a m  
Rad i i  o f  shape f a c t o r  a r r a y  (used i f  FS = -1): 

Outer annular rad ius  (m), r i n g  1: 
Outer annular rad ius  (m), r i n g  2: 
Outer annular rad ius  (m), ring 3: 
Outer  annular rad ius  (m), r i n g  4: 
Outer annular rad ius  (m), r i n g  5: 
Outer annular rad ius  (m), r i n g  6: 
Outer annular rad ius  (m), r i n g  7: 
Outer annuler rad ius  (m), r i n g  8: 
Outer  annular r a d i u s  (m), r i n g  9: 
Outer annular r a d i u s  (m), r i n g  I O :  
Outer  annular rad ius  (m), r i n g  11: 
Outer annular rad ius  (m), r i n g  12: 

irameter SI 
User 
Input 

8.600E+00 

3.300E-01 
2.400E-01 
2.000E-01 
5.300E+00 
5.000E+03 

1.66OE+OO 

2.800E+02 
2.800E+O2 
2.800E+02 
O.OOOE+OO 
O.OOOE+OO 

7.300E+03 
1.000E-04 
3.000E+01 
4.000E-01 
8.000E-01 
5.000E-01 
2.500E-01 
1.000E+00 

n o t  used 
no t  used 
no t  used 
not used 
no t  used 
no t  used 
no t  used 
n o t  used 
no t  used 
no t  used 
n o t  used 
no t  used 

. 

iary (cont 

De fau l t  

4.000E+00 
l.SOOE+OO 
4.000E-01 
2.000E-01 
2.000E-01 
5.300E+00 
1.000E+01 

1.000E+03 
1.000E+03 
1.000E+03 
O.OOOE+OO 
O.OOOE+OO 

8.400E+03 
1.000E-04 
3.000E+OI 
4.000E-01 
7.000E-01 
5.000E-01 
2.500E-01 
I.OOOE+OO 

I.. 

5.000E+01 
7.071 E+O 1 
0.000E+00 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 

i 

led) 
Used by RESRAD 

( I f  d i f f e r e n t  from user  input) 

- - -  - - -  
- a -  

4.583E-03 
no t  used 

. I  

i 0' 

Parameter 
Name 

H(1) 
DENSUZ(1) 
TPUZ( 1 ) 
EPUZ( 1 ) 
FCUZ( I ) 
BUZ( 1) 
HCUZ( 1) 

DCNUCC( 1) 
DCNUCU( 1,l) 
DCNUCS( 1) 
ALEACH( 1) 
SOLUBK( 1) 

lNHALR 
MLINH 
ED 
5hf3 
SHFI 
FIND 
FOTD 
FS , l  I 

RAD-SHAPE( 1) 
RAD-SHAPE( 2) 
RAD-SHAPE( 3 )  
RAD-SHAPE( 4 )  
RAD-SHAPE( 5) 
RAD-SHAPE( 6 )  
RAD-SliAPE( 7) 
RAD-SHAPE( 8) 
RAD-SHAPE( 9 )  
RAD-SHAPE(10) 
RAD-SHAPE( 11) 
RAD-SHAPE( 12) 

1 
. I  
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File 

0 
Menu 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R018 
R018 
R018 
ROl8 
ROl8 
ROl8 
R018 
R018 
RO18 
R018 
R018 
ROl8 
R018 
R018 
R018 
R018 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
A019 
R019 
R019 
R019 

R19B 
R19B 
R198 
R19B 
R19B 
R19B 

- 

: R16G-I I .RAD 

Site-Specific 

Parameter 

Fractions of annular areas within AREA: 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring 5 
Ring 6 
Ring 7 
Ring 8 
Ring 9 
Ring 10 
Ring 1 1  

~ . <I(. 1 i ,. 

Fruits, vegetables and grain consumption (kg/yr) 
Leafy vegetable consunption (kg/yr) 
Mi l k consunpt i on (L/yr ). 
Meat and poultry consunption (kg/yr) 
Fish  consunption (kg/yr) 
Other seafood consunption (kg/yr) 
Soil ingestion rate (g/yr) 
Drinking water intake (L/yr) 
Contamination fraction of drinking water 
Contamination f ract i on 8 of household wa ter 
Contaminetion’fraction of livestock water 
Contamination fraction of irrigation water 
Contamination fraction of aquatic food 
Contamination fraction of plant food 
Contamination fraction of meat 
Contamination fraction of milk 

Livestock fodder intake for meat (kg/day) 
Livestock fodder intake for milk (kg/day) 
Livestock water intake for meat (L/day) 
Livestock water intake for milk (L/day) 
Livestock soil intake (kg/day) 
Mass loading for foliar deposition (g/m**3) 
Depth of soil mixing layer (m) 
Depth of roots (m) 
Drinking water fraction from ground water 
Household water fraction from ground water 
Livestock water fraction from ground water 
Irrigation fraction from ground water 

Wet weight crop yield for Non-Leafy (kg/m**2) 
Uet weight crop yield for Leafy (kg/m**2) 
Wet weight crop yield for Fodder (kg/m**2) 
Growing Season for Non-Leafy (years) 
Growing Season for Leafy (years) 
Growing Season for Fodder (years) 

Ring, Q:.’ . ‘ I  ’ 
- 1  I.. ( I >  ’ 

irameter SI 
User 
Input 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.600E+OE 
1.400E+01 
not used 
not used 
not used 
not used 
4.380E+01 
7.000€+02 
1 .000E+00 
not used 
not  used1 
1 .000E+00 
not used 
2. OOOE -01 
not used 
not used 

not uied 
not used 
not used 
not used 
not used 
1.000E-04 
1.500E-01 
9.000E-Ot 
l.OOOE+O@ 
not used 
not used 
1.000E+00 

7.000E-01 
1.500E+00 
not used 
1.700E-01 
2.500E-01 
not used 

iary (conti 

Default 

l.OOOE+OO 
2 .T32E-01 
0.000E+00 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

1.600E+02 
1.400E+01 
9.200E+01 
6.300E+01 
5.400E+00 

3.650E+01 
5.100E+02 
1 .000E+00 
l.OOOE+OO 
t.OOOE+OO 
1.000E+00 
5.000E-01 
1 
1 
1 

6.800E+01 
5.500E+01 
5.000E+01 
1.600E+02 
5.000E-01 
1.000E-04 
1.500E-01 
9.000E-01 
1 .000E+00 
l.OOOE+OO 
1.000E+00 
1.000E+00 

7.000E-01 
1.500E+00 
l.lOOE+OO 
1.700E-01 
2.500E-01 
8.000E-02 

9.000E-01 

led) 
Used by RESRAD 

(If different from user input) 

- - -  

Parameter 
Name 

FRACA( 1) 
FRACA( 2) 
FRACA( 3) 
FRACA( 4) 
FRACA( 5) 
FRACA( 6) 

FRACA( 8 )  
FRACA( 9) 
FRACA( 10) 
FRACA( 11 
FRACA( 12) 

DIET(1) 
DJET(2) 
DI ET(3) 
DIET(4) 
D I ET(5) 
DIET ( 6 )  
S O I L  
DWI 
FDW 
FHHW 
FLU 
FIRU 
FR9 
FPLANT 
FMEAT 
FMILK 

LF15 
LF16 
LW15 
LU16 
LSI 
MLFD 
DM 
DROOT 
FGWDU 
FGWHH 
FGULW 
FGUl R 

YV(1) 
YV(2) 
YV(3) 
TE(1) 
TE(2) 
TE(3) 

FRACAC 7) 

I 

I 
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File 

0 
Menu 

R19B 
R19B 
R19B 
R196 
R196 
R19B 
R196 
R19B 
R19B 
R19B 

C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

RO21 
R021 
R021 
R021 
R021 
R021 
ROE1 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
ROE1 

. R021 
R021 

TITL 

- 

: R16G-I I .RAD 

Si te- Speci f i c 

Parameter 

Translocation Factor for Non-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Fol iar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Uet Foliar Interception Fraction for Non-Leafy 
Wet Foliar Interception Fraction for Leafy 
Wet Foliar Interception Fraction for Fodder 
Ueathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**3) 
C-12 concentration in contaminated soil (g/g) 
Fraction of vegetation carbon from soil 
Fraction of vegetation carbon from air 
C-14 evasion layer thickness in soil (m) 
C-14 evasion flux rate from soil (l/sec) 
C-12 evasion flux rate from soil (l/sec) 
Fraction of grain in beef cattle feed 
Fraction of grain in milk COH feed 

Storage times of contaminated foodstuffs (days): 
Fruits, non-leafy vegetables, and grain 
Leafy Vegetables 1 

Milk 
Meat and poultry 
Fish 
Crustacea and  mollusks 
Well water 
Surface water 
Livestock fodder 

Thickness of building foundation (m) 
Bulk density of building foundation (g/cm**3) 
Total porosity of the cover material 
Total porosity of the building foundation 
Volunetric water content of the cover material 
Volunetric water content of the foundation 
Diffusion coefficient for radon gas (m/sec): 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixing (m) 
Average building air exchange rate (l/hr) 
Height of the building (roam) (m) 
Building interior area factor 
Building depth below ground surface (m) 
Emanating power of Rn-222 gas 
Emanating power of Rn-220 gas 

Number of graphical time points 

, 

irsmeter Sc 
User 
~nput 

1 . OOOE - 01 
1.000Et00 
not used 
2.500E- 01 
2.500E-01 
not used 
2.5OOE-01 
2.5OOE-01 
not used 
E.OOOE+OI 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.400E+01 
1.000Et00 
l.OOOE+OO 
2.000E+01 
7.000E+00 
7.000E+00 
l.OOOE+OO 
1 .000E+00 
4.500E+01 

not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not usqd 
not used 
not used 

32 

iary (cont 

Default 

1 .OOOE-01 
I .000E+00 
1.000E+00 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.000E+01 

2.000E-05 
3.000E-02 
2. OOOE -02 
9.8OOE-01 
3.000E-01 
7.000E-07 
1.000E-10 
8.000E-01 
2.000E-01 

1.400~+01 
1.000Et00 
1.000Et00 
2.000E+01 
7.000E+00 
7.000E+00 

4.500Et01 

I ,500E-01 
2.400Et00 
4.000E-01 
1.000E-01 
5.000E-02 
3 .OOOE-02 

2.000E-06 
3.000E-07 
2.000E-06 
2.000Et00 
5.000E-01 

l.OOOE+OO 
1.000E+00 

2.500E+00 
0.000E+00 
l.OOOE+OO 
2.500E-01 
1.500E-01 

- -_  

led) 
Used by RESRAD 

(If different from user input) 

- - -  - - -  - - -  - - -  
e-- - - -  - - -  .-- 

Parameter 
Name 

TIV(1) 
TIV(2) 
TIV(3) 
RDRY (1 ) 
RDRY(2) 
RDRY (3) 
RUET( 1) 
RUE1 ( 2 ) 
RUET(3) 
WLAM 

Cl2UTR 
c12cz 
CSOIL 
CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFG5 

STOR-T( 1 ) 
STOR-T(2) 
STOR-T(3) 
STOR-T(4) 
STOR-T (5) 
STOR-T ( 6 ) 
STOR_T(?) 
STOR-T(8) 
STOR-T(9) 

FLboR 1 
DENSFL 
TPCV 
TPFL 
PHZOCV 
PH20FL 

IIFCV 
IIFFL 
IIFCZ 
{MIX 
IEXG 
IRM 
'A I 
MFL 
iMANA( 1 
iMANA(2 

IPTS 
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S m a r y  : Post Remediation Future  Resident Scenario - 16G, Class I I  Areas 
F i l e  : R16G-II.RAD 

S i  t e -Spec i f i c  Parameter s m a r y  (continued) 
0 

- - -  

%mnary of Pathuay Se lec t ions  

Pathuay 

1 - -  ex terna l  gama 
2 - -  i n h a l a t i o n  (w/o radon) 
3 - -  p l a n t  i nges t i on  
4 - -  meat i nges t i on  
5 -- m i l k  i nges t i on  
6 - -  aquat ic foods 
7 - -  d r i n k i n g  water 
8 - -  s o i l  i nges t i on  
9 - -  radon 
F i n d  peak pathway doses 

User Se lec t i on  

a c t i v e  
a c t i v e  
a c t i v e  

suppressed 
suppressed 
suppressed 

a c t i v e  
a c t i v e  

suppressed 
a c t i v e  

IRESRAD, Version 5.95 T% L i m i t  0.5 year 08/30/2000 16:44 Page 8 
S w r y  : Post Remediation Future  Resident Scenario - 16G, Class I I  Areas 
F i l e  : R16G-II.RA0 

Contaminated Zone Dimensions I n i t i a l  s o i l  Concentrations, pc i /g  

Area: 10720.00 square meters CS-137 4.200E-01 
Thickness: 0.30 meters 

Cover Depth: 0.00 meters 
0 

To ta l  Dose TDOSE(t) ,  mrem/yr 

T o t a l  M ix tu re  Sun M ( t )  = F r a c t i o n  o f  Basic Dose L i m i t  Received a t  Time ( t )  
Basic Rad ia t i on  Dose L i m i t  = 15 mrem/yr 

Parameter 
Name 

LYMAX 
KYMAX 

, t (years): O.OOOE+OO 5.000E+01 
, TDOSE(t): ' 8.839E-01 ' 2.201E-01 1 

M ( t ) :  5.892E-02 1.467E-02 . 
O M a x i m  TDOSE(t): 8.839E-01 mrem/yr a t  t = 0.000E+00 years 

, . i '  : 

I .' 
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Surmary : Post Remediation Future  Resident Scenario - 16G, Class I 1  Areas 
F i l e  : R16G-1I.RAD 

To ta l  Dose Con t r i bu t i ons  TDOSE(i,p,t) f o r  I n d i v i d u a l  Radionuclides t i )  and Pathways (p)  
i 

.. . - 
As mrem/yr and F r a c t i o n  o f  To ta l  Dose A t  t = O.OOOE+OO~years 

Uater Independent Pathways ( I n h a l a t i o n  excludes radon) 0 
0 Ground I n h a l a t i o n  Radon P l a n t  Meat 

Radio- 
Nuc l ide  mrem/yr f rac t .  mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr f r a c t .  

-. 3- - - 
CS-137 8.736E-01 0.9884 7.402E-07 0.0000 O.OOOE+OO 0.0000 9.598E-03 0.0109 0.000E+00 0.0000 

To ta l  8.736E-01 0.9884 7.402E-07 0.0000 O.OOOE+Oo 0.0000 9.598E-03 0.0109 0.000E+00 0.0000 
- - - - --- 
0 

Tota l  Dose Con t r i bu t i ons  T O O S E ( i , p , t )  f o r  I n d i v i d u a l  Radionuclides ( 1 )  and 
As mrem/yr and F r a c t i o n  o f  To ta l  Dose A t  t = O.OOOE+OO years 

0 Uater Dependent Pathways 
0 Uater F i s h  Radon P l a n t  Meat 
Radio- 
Nuc l i de  mrem/yr # f rac t .  'mrem/yr . f rac t .  mrem/yr f r a c t .  mrem/yr f r a c t .  .mrem/yr f r a c t .  . .  -. . . ,.. % '9, ' ;< 

CS-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 -- __I- - .- - - -  ----.-.----- 5__ - 
T o t a l  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

O*sm o f  a l l  water independent and dependent pathways. 

lRESRAD, Vers ion  5.95 T'h L i m i t  = 0.5 year 08/30/2000 16:44 Page 10 
S m r y  : Post Remediation Future  Resident Scenario - 16G, Class I I  Areas 
F i l e  : R16G-lI.RAO 

. .  

0 
0 Ground I n h a l e t i o n  Radon P l a n t  Meat 

T o t a l  Dose Con t r i bu t i ons  TDOSE(i,p,t) f o r  I n d i v i d u a l  Radionucl ides (i) and 
. , . :  I ' " As mrem/yr and F r a c t i o n  o f  T o t a l  Dose A t  t = 5.000E+01 years 

Uater  Independent .Pathways ( I n h a l a t i o n  excludes radon) 

Radio- 

M i l k  Soi  1 

mrem/yr f r a c t .  mrem/yr f r a c t .  

O.OOOE+OO O.'OOOO 6.804E-04 0.0008 
- 

~~ - 

0.000E+00 0.0000 6.804E-04 0.0008 

Pathways (p) 

A l l  Pathways* M i l k  

mrem/yr f r a c t  . mrem/yr f rac t .  

0.000E+00 0.0000 8.839E-01 1.0000 

0.000E+00 0.0000 8.839E-01 1.0000 
---- 

Pathways (PI 

S o i l  . M i l k  

mrem/yr f r a c t  . mrem/yr f rac t .  - 
CS-137 2.179E-01 0.5901 1.854E-07 0.0000 O.OOOE+OO 0.0000 2.003E-03 0.0091 0.000Et00 0.0000 O.OOOE+OO 0.0000 1.704E-04 0.0008 ---- - - 8 B E E E M - - - . - - - - - - -  

Tota l  2.179E-01 0.5901 1.854E-07 0.0000 O.OOOE+OO 0.0000 2.003E-03 0.0091 0.000E+00 0.0000 O.OOOE+OO 0.0000 1.704E-04 0.0008 

T o t a l  Dose. Con t r i bu t i ons  TDOSE(i,p,t) f o r  I n d i v i d u a l  Radionuclides (i) and Pathways (p) 
As mrem/yr and F r a c t i o n  of To ta l  Dose A t  t = 5.000E+01 years 

0 

0 Uater Dependent Pathways 
0 Uater  F i s h  Radon P l a n t  Meat M i l k  A 1  1 Pathways* 

Radio- 
Nuc l ide  mrem/yr f r a c t .  mrem/yr f rac t .  mrern/yr f r a c t .  mreml).r f r a c t .  mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr f r a c t .  - 
CS-137 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.201E-01 1.0000 

-I- - _I_ - ------I- 

Tota l  O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000Et00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 2.201E-01 1 .OOOO 
O * ~ u n  of  a l l  water independent and dependent pathways. 
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Sunnary : Post Remediation Future Resident Scenario - 16G, Class 1 1  Areas 
F i l e  : R16G-II.RAD 

Dose/Source Ra t ios  sunned Over A l l  Pathways 
Parent and Progeny P r i n c i p a l  Radionucl ide Con t r i bu t i ons  Ind i ca ted  

OParent Product Branch DSR( j,t) (mrem/yr)/(pCi/g) 
t i )  ( j )  Frac t ion*  t= O.OOOE+OO 5.000E+01 -- 

CS-137 CS-137 l.OOOE+OO 2.104E+00 5.240E-01 - - - -  .._I_ 
e- 

*Branch F r a c t i o n  i s  t h e  cunu la t i ve  fac to r  f o r  t h e  j l t  p r i n c i p a l  rad ionuc l i de  daughter: 
The DSR inc ludes  con t r i bu t i ons  from associated ( h a l f - l i f e  s .0.5 yr) daughters. 

Single Rad ionuc l ide  S o i l  Guidel ines G ( i , t )  i n  pCi/9 

CUMBRF( j )  = BRF(l)*BRF(2)* ... B R F ( j ) .  

0 

Basic Rad ia t i on  Dose L i m i t  = 15 mrem/yr 

(i) t= O.OOOE+OO 5.000E+01 

CS-137 7.128E+00 2.863E+01 

ONuc l i de 

- 
0 

Sunned Dose/Source Rat ios DSR( i ,  t) i n  (rnrem/yr)/(pCi/g) 
and Single Radionucl ide S o i l  Guidel ines G ( i , t )  in  pCi/g 

a t  tmin = t ime o f  m i n i m  s i n g l e  rad ionuc l i de  s o i l  g u i d e l i n e  
and' a t  tmax = t i m e  of m a x i m  t o t a l  dose = 0.000E+00 years 

OIIuclide I n i t i a l  t m i  n DSR( i, tmin) G( i I trnin) DSR( i , trnax) G( i , tmax) 
(il pCi/g (years) ( pC i / g  1 (pCi/g) 

CS- 137 4.200E-01 0.000E+00 2.104E+00 7.128Et00 2.104Et00 7.128E+00 - -. __r P I - 
IRESRAD, Vers ion  5.95 TK L i m i t  = 0.5 year 08/30/2000 16:44 Page 12 
Sunnary : Post Remediation Future.Resident Scenario - 16G, Class I 1  Areas 
F i l e  : R16G-II.RAD 

I n d i v i d u a l  Nuc l i de  Dose Sunned Over A l l  Pathways 
Parent Nuc l i de  and Branch F rac t i on  Ind i ca ted  

( j )  (i) t= 0.000Et00 5.000E+01 

CS-137 CS-137 1.000E+00 8.839E-01 2.201E-01 

ONuclide Parent B R F ( i )  DoSE( j , t ) ,  mrem/yr 

-- 
7- 

B R F ( i )  i s  t h e  branch f r a c t i o n  o f  the  parent nuc l ide .  

I n d i v i d u a l  Nuc l ide  S o i l  Concentrat ion 
Parent I l u c l i d e  and Branch F rac t i on  Ind i ca ted  

( i )  (i) t= 0.000Et00 5.000E+01 
ONuclide Parent B R F ( i )  s ( j , t ) ,  pCi/g 

-- 
CS-137 CS-137 1.000E+00 4.2OOE-01 1.052E-01 
- - C .  .- -- 
B R F ( i )  i s  t h e  branch f r a c t i o n  o f  the  parent nuc l ide .  

ORESMAIII5.EXE execut ion  t ime = 24.55 seconds 

. . 

,- 

I 
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: Post Remediation Future Resident Scenario-16S.1-5, Class I Areas 

F i l e  : R16S5-I.RAD 

Table o f  Contents 

Par t  I :  Mix tu re  Suns and S ing le  Radionucl ide Guidel ines 

0 
Menu 

E-1 
B-1 

D-1 

i t '  : 
0-34 
D-34 
D-34 
D-34 

D-5 
D-5 
0-5 

- 

0-1 1 

_E 

Oose Conversion Factor (and Related) Parameter Sumnary ... 
Si te -Spec i f i c  Parameter S m r y  .......................... 3 
Sumnary o f  Pathway Select ions ............................ 7 
Contaminated Zone and To ta l  Dose Sunnary ................. 8 

Time = 0.000E+00 .................................... 9 
Time . 5.000Et01 .................................... 10 

Dose/Source Rat ios Surmed Over A11 Pathways .............. 11 
S ing le  Radionucl ide S o i l  Guidel ines ...................... 11 
Dose Per Nucl ide Sunned Over A l l  Pathways ................ 12 
S o i l  Concentrat ion Per Nucl ide ........................... 12 

IRESRAD, Vers ion 5.95 T'h L i m i t  = 0.5 year 08/30/2000 16:36 Page 
Sunnary : Post Remediation Future Resident Scenario-16S.1-5, Class 1 Areas 
F i l e  

2 

To ta l  Dose Components 

2 

: R16S5-I.RAD 

Dose Conversion Factor  (and Related) Parameter Sunnary 
F i le :  Default.LIB 

Current 
Parameter Value 

Dose conversion f a c t o r s  f o r  inhalat ion,  rnrem/pCi: 
CS - 137+D 3.190E-05 

Dose conversion f a c t o r s  f o r  ingest ion,  rnrem/pCi: 
Cs-l37+D 

Food t r a n s f e r  factors :  
Cs-137+D , p l a n t / s o i  1 concentrat ion r a t i o ,  dimensionless 
Cs-l37+D , bee f / l  ivestock-  in take r e t i o ,  (pci/kg)/(pCi/d) 
Cs-137+D , rn i l k / l i ves tock - in take  r a t i o ,  (pCi/L)/(pCi/d) 

I '  
5.000E- 05 
' .  

4.000E-02 
3.000E-02 
8.000E-03 

Bioaccunulat ion factors ,  f resh water, L/kg: 
Cs-l37+D , f i s h  
Cs-l37+D , crustacea and  mol lusks 

De fau l t  

3.190E-05 

5.000E-05 

4.000E-02 
3 .000E-O2 
8.000E-03 

2.000E+03 
1.000E+02 

Parameter 
Name 

DCF3( 1) 

RTF( 1,l) 
RTF( 1,2) 
RTF( 1,3) 

BIOFAC( 1, 
BIOFAC( 1, . 

I I I  , "  

5 . 

: 1 ! 1 '  1: , .  : i,.. 
. 1::. I.',. . . . . .  ,., .. ..., . . . . . . . .  . .  

! "  
' I  
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Sunnary : Post Remediation Future  Resident Scenario-16S.1-5, Class I Areas 
F i l e  

0 
Menu 

R o l l  
R011 
R011 
R o l l  
R011 
R011 
R011 
R011 
RO11 
R o l l  
R011 
R011 
R011 
RO11 

R012 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

' R013 
R013 
R013 
R013 

, R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

R015 

- 

: R 16S5-1. RAD 

S i  te-Spr 

Parameter 

Area o f  contaminated zone (m**2) 
Thickness o f  contaminated zone (m) 
Length p a r a l l e l  t o  a q u i f e r  f l o w  (m) 
Bas ic  r a d i a t i o n  dose l i m i t  (mrem/yr) 
Time s ince  placement o f  ma te r ia l  (yr)  
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  ( y r )  
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  (yr )  
Times f o r  ca l cu la t i ons  (yr)  

I n i t i a l  p r i n c i p a l  rad ionuc l i de  (pCi/g): Cs-137 
Concentrat ion in  groundwater (pCi/L): Cs-137 

Cover depth (m) 
Dens i t y  o f  cover ma te r ia l  (g/cm**3) 
Cover depth eros ion  r a t e  (m/yr) 
Dens i t y  o f  contaminated zone (g/cm**3) 
Contaminated zone eros ion  r a t e  W y r )  
Contaminated zone t o t a l  p o r o s i t y  
Contaminated zone f i e l d  capac i ty  
Contaminated zone h y d r a u l i c  c o n d u c t i v i t y  (m/yr) 
Contaminated zone b parameter 
Average annual w i n d  speed (m/sec) 
Hunidity i n  a i r  (g/m**3) 
Evapot ransp i ra t ion  c o e f f i c i e n t  
P r e c i p i t a t i o n  (m/yr) 
I r r i g a t i o n  (rn/yr) 
I r r i g a t i o n  mode 
Runoff c o e f f i c i e n t  
Uatershed area fo r  nearby stream o r  pond (m**2) 
Accuracy f o r  water/soi  1 computations 

Dens i t y  of satura ted  zone (g/cm**3) 
sa tu ra ted  zone t o t a l  p o r o s i t y  
Satura ted  zone e f f e c t i v e  p o r o s i t y  
sa tu ra ted  zone f i e l d  capac i ty  
Satura ted  zone hyd rau l i c  c o n d u c t i v i t y  (m/yr) 
Satura ted  zone hyd rau l i c  g rad ien t  
Satura ted  zone b parameter 

U e l l   pur^ in take  depth (m below water tab le )  
Model:,Nondispersion (ND) o r  Mass-Balance (ME) 
Wel l  pumping r a t e  (m**3/yr) 

Nunber o f  unsaturated zone s t r a t a  

Mater t a b l e  d rop  r a t e  (m/yr) I I .  

f i c  Pararnc 
User 
Input 

5.250E+02 
1.500E-01 
1.000E+02 
1.500E+01 
O.OOOE+OO 
5.000E+01 
not  used 
no t  used 
n o t  used 
n o t  used 
no t  used 
no t  used 
n o t  used 
no t  used 

7.070E+00 
no t  used 

1.500E-01 
1.660E+00 
1.000E-03 
1 .660E+00 
1.000E-03 
3.300E-01 
2.400E-01 
5.000E+03 
4.900E+00 
2.000E+00 
n o t  used 
4.600E-01 
1.230E+00 
2.000E-01 
overhead 
2.000E-01 
1 .000E+06 
1.000E-03 

1 .660E+00 
3.300E-01 
2.400E-01 
2.000E-01 
2.000E+04 
1.000E-03 
4.900E+00 
1.000E-03 
l.aoOE+ol 
ND 
2.500E+O2 

1 

!r Sunnary 

Defau l t  

1.000E+04 
2.000E+00 
1.000E+O2 
3.000E+01 
0.000E+00 
l.OOOE+OO 
3.000E+00 
l.OOOE+Ol 
3.000E+01 
1.000E+02 
3.000E+02 
1.000E+03 
0.000E+00 
O.OOOE+OO 

O.OOOE+OO 
0.000E+00 

0.000E+00 
l.SOOE+OO 
1.000E-03 
1.500E+00 
1.000E-03 
4.000E-01 
2. OOOE -01 
l.OOOE+Ol 
5.300E+00 
2.000E+00 
8.000E+00 
5.000E-01 
l.OOOE+OO 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1 :OOOE-O3 

1.500E+00 
4.000E-01 
2.000E-01 
2.000E-01 
1.000E+02 
2.000E-02 
5.3OOE+OO 
1.000E-03 
l.OOOE+Ol 
ND 
2.500E+02 

1 

e 

Used by RESRAD 
( I f  d i f f e r e n t  from user input) 

Parameter 
Name 

AREA 
TH I CKO 
LCZPAP 
BRDL 
T I  
T (  2) 
T (  3 )  
T (  4 )  
T(  5) 
T (  6) 
T(  7) 
T(  8) 
T (  9) 
T(10) 

S I (  1)  
U1( 1) 

COVER0 
DENSCV 
vcv 
DENSCZ 
vcz 
TPCZ 
FCCZ 
HCCZ 
BCZ 
UIMD 
HUMID 
EVAPTR 
PRECIP 
R I  
I D  I T C H  
RUNOFF 
UAREA 
EPS 

DENSAP 
TPSZ 
EPSZ . 
FCSZ 
HCSZ 
HGUT 
0SZ I 

MT 
DUIBUT 
MODEL 
uu 
NS 
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Surmary : Post Remediation Future Resident Scenario-16S.1-5, Class I Areas 
F i l e  : R16S5-I.RAD 

0 
Men1 

R O l !  
ROI !  
R O l !  
R O l !  
R O l !  
R O l !  
R O l !  

R01t 
R011 
R O l C  
R O l C  
R o l l  
R O l 6  

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R O l 7  
R017 
R017 
R017 
R017 
R017 

. R017 
R017 
R017 
R017 
R017 
R017 
R o l f  
R017 

I . .  

S i te-Speci f  i 

Parameter 

Unsat. zone 1, thickness (m) 
Unsat. zone 1, s o i l  d e n s i t y  (g/cm**3) 
Unsat. zone 1, t o t a l  p o r o s i t y  
Unsat. zone 1, e f f e c t i v e  p o r o s i t y  
Unsat. zone 1, f i e l d  capaci ty  
Unsat. zone 1, s o i l - s p e c i f i c  b parameter 
Unsat. zone 1 , hydrau l i c  conduc t i v i t y  (m/yr) 

D i s t r i b u t i o n  c o e f f i c i e n t s  f o r  Cs-137 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach r a t e  (/yr) 
Solubi  1 i ty  constant 

I n h a l a t i o n  r a t e  (m**3/yr) 
Mass loading f o r  i n h a l a t i o n  (g/m**3) 
Exposure d u r a t i o n  
Sh ie ld ing  fac to r ,  i n h a l a t i o n  
Sh ie ld ing  fac to r ,  external  gama 
F r a c t i o n  o f  t ime spent indoors 
F r a c t i o n  o f  t ime spent outdoors (on s i t e )  
Shape f a c t o r  f lag,  external  gama 
R a d i i ' o f  shape.factor a r ray  (used if FS = -1) :  
.Ou te r  annular rad ius (m), r i n g  1: 

Outer annular rad ius (m), r i n g  2: 
Outer annular rad ius (m), r i n g  3: 
Outer annular rad ius (m), r ing 4: 
O u t e r  annular rad ius (rn), r i n g  5: 
Outer annular rad ius (rn), r i n g  6: 
Outer annular rad ius (rn), r i n g  7: 
Outer annular rad ius (m), r i n g  8: 
Outer annular rad ius (m), r i n g  9: 
Outer annular rad ius (m), r i n g  10: 
Outer annular rad ius (m), r i n g  11: 
Outer annular rad ius (m), r i n g  12: 

irameter I 
User 
Input 

8.600EtOll 
1.660EtOll 
3.300E-01 
2.400E-01 
2.000E-01 
5.300E+00 
5.000E+03 

7.300E+03 

I.OOOE+Ol 
1 .OOOE-04 

i .000E-01 
3 .  OOOE- 01 
5.000E-01 
!.500E-01 
I .000E+00 

l o t  used 
lo t  used 
lo t  used 
lo t  used 
lo t  used 
lo t  used 
lot used 
lot used 
lot used 
o t  used 
o t  used 
o t  used 

3 ,  ( < . . I .  

nary (con 

De fau l t  

4.000EtOI 

4.000E-0' 
2.000E-0' 
2.000E-0' 

1.500EtO1 

5.300E+O( 
1 . OOOE+O' 

1.000E+O! 
1 .OOOE+O! 
1.000E+03 
O.OOOE+OC 
O.OOOE+OC 

8.400E+03 

3.000E+01 
1.000E-04 

4.000E-01 
7.000E-01 
5.000E-01 
2.500E- 01 
1.000E+00 

5.000E+01 
7.071Et01 
3.000E+00 
I .  000E+00 
).000E+00 
).000E+00 
).000E+00 
).000E+00 
).000E+00 
I. 000E+00 
I.OOOE+OO 
I.OOOE+OO 

r! . ' . (* '  l t . , < l  

ued) 
Used by RESRAD 

( I f  d i f f e r e n t  from user input 

- - -  
e-- 

Parameter 
Name 

DCNUCC( 1) 
DCNUCU( 1 , l )  
DCNUCS( 1) 
ALEACH( 1) 
SOLUBK( 1) 

INHALR 
MLIHH 
ED 
SHF3 
SHFl 
FIND 
FOTD 
FS : ,  

IAD-SHAPE( 1) 
tAD-SHAPE( 2) 
tAD-SHAPE( 3) 
iAO-SHAPE( 4) 
LAD-SHAPE( 5 )  
IAD-SHAPE( 6)  
IAD-S HAPE ( 7) 
IAD-SIiAPE( 8) 
IAD-SHAPE( 9) 
!AD-SHAPE( 10) 
AD-SHAPE( 11 ) 
AD-SHAPE(12) 

! j , : , {  

. .  
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Sumnary : Post Remediation Future  Resident Scenario-16S.1-5, Class I Areas 
F i  l e  

0 
Menu 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R018 
ROl8 
ROl8 
R018 
R018 
ROlB 
R018 
R018 
R018 
R01E 
ROl8 
R018 
RO18 
R018 
R018 
ROl8 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

R19B 
R19E 
R19B 
R19B 
R19B 
R19B 

- 

: R16S5-I.RAD 

S i t e - S p e c i f i c  

Parameter 

Frac t ions  o f  annular areas w i t h i n  AREA: 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring 5 
Ring 6 
R ing  7 
Ring 8 
Ring 9 
Ring 10 
Ring 11 
Ring 12 

F r u i t s ,  vegetables and g r a i n  consunption (kg /y r )  
Leafy  vegetable consumption (kg/yr)  
M i l k  consunption ( L / y r ) ,  
Meat and poultry consumption (kg/yr)  
F i sh  consumption (kg /y r )  
Other seafood consunpt ion (kg /y r )  
s o i l  i nges t i on  r a t e  (g/yr) 
D r ink ing  water i n take  (L /y r )  
contaminat ion f r a c t i o n  o f  d r i n k i n g  water 
Contamination f r a c t i o n  o f  household water 
Contamination f r a c t i o n  o f  l i v e s t o c k  water 
contaminat ion f r a c t i o n  o f  i r r i g a t i o n  water 
Contamination f r a c t i o n  o f  aquat ic  food 
Contamination f r a c t i o n  o f  p l a n t  food 
Contamination f r a c t i o n  o f  meat 
Contamination f r a c t i o n  o f  m i l k  

L ives tock  fodder i n t a k e  f o r  meat (kg/day) 
L ives tock  fodder i n take  f o r , m i l k  (kg/day) 
L ives tock  water i n take  f o r  meat (L/day) 
L ives tock  water i n take  f o r  m i l k  (L/day) 
L ives tock  s o i l  i n take  (kg/day) 
Mass loading f o r  f o l i a r  depos i t i on  (g/m**3) 
Depth o f  s o i l  m ix ing  Layer (m) 
Depth o f  roo ts  (m) 
D r i n k i n g  water f r a c t i o n  f rom ground water 
Household water f r a c t i o n  from ground water 
L ives tock ,  water f r a c t i o n  f rom ground water 
I r r i g a t i o n  f r a c t i o n  f rom ground water 

Uet weight c rop  y i e l d  f o r  Non-Leafy (kg/m**2) 
Uet weight c rop  y i e l d  f o r  Leafy  (kg/m**2) 
Wet weight c rop  y i e l d  f o r  Fodder (kg/m**2) 
Growing Season f o r  Won-Leafy (years) 
Growing Season f o r  Lea fy  (years) 
Growing Season fo r  Fodder (years) 

rameter SL 
User 
Input. 

not used 
not used 
not used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
n o t  used 
no t  used 

1.600E+02 
1.400E+01 
no t  used 
no t  used 
no t  used. 
not used 
4.380E+01 
7.000E+02 
l.OOOE+OO 
no t  used 
no t  used ' 

l.OOOE+OO 
no t  used 
2.000E-01 
no t  used 
no t  used 

no t  used 
n o t  used 
n o t  used 
no t  used 
not used 
1.000E-04 
1.500E-01 
9.000E-01. 
1.000E+00 
n o t  used 
no t  used 
l.OOOE+OO 

7.OOOE-01 
1.500E+00 
n o t  used 
1.700E-01 
2.500E-01 
not used 

nary ( c o n t i  

De fau l t  

l.OOOE+OO 
2.732E-01 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 

1.600E+02 
1.400E+01 
9.200E+01 
6.300E+01 
5.400E+00 

3.650E+01 
5.100E+02 
1.000E+00 
l.OOOE+OO 
1.000E+00 
1.000E+00 
5.000E-01 
1 
1 
1 

6.800E+01 
5.500Et01 
5.000E+01 
1.600Et02 
5.000E-01 
1.000E-04 
1.500E-01 
9.000E-01 
1.000E+00 
1.000E+00 
1.000E+00 
l.OOOE+OO 

7.000E-01 

l.lOOE+OO 
1.700E-01 
2.500E-01 
8.000E-02 

9.000E-01 

1.5OOE+OO 

led) 
Used by RESRAD 

( I f  d i f f e r e n t  from user  input) 

I -  

Parameter 
Name 

FRACA( 1) 
FRACA( 2) 
FRACA( 3 )  
FRACA( 4) 
FRACA( 5 )  
FRACA( 6)  
FRACAC 7) 
FRACA( 8) 
FRACA( 9 )  
FRACA(10) 
FRACA(11)  
FRACA( 12) 

DIET(1) 
DIET(2) 
DIET(3) 
DIET(4) 
DlET(5) 
DIET(6) 
so1 L 
DUI 
FDU 
FHHU 
FLU 
FIRU 
FR9 
FPLAWT 
FMEAT 
FMILK 

1f15 
1f16, 
1u15 
1u16 
LS I 
MLFD 
DM 
DRWT 
FGCIDU 
FGUHH 
FGULU 
FGUIR 

YV( 1 1 
YV(2) 
W(3 )  
TE(1) 
TE(2) 
TE(3) 

i 

0 '  
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1.000E-01 
I.OOOE+OO 
not used 
2.500E-01 
2.500E-01 
not used 
2.500E-01 
2.500E-01 
not used 
2.000E+01 

not used 
not used 
not used 
not used 
not uSed 
not used 
not used 
not used 
not used 

1.400E+01 
1.000E+00 
l.OOOE+OO 
2.000E+01 
7.000E+00 

1 .000E+00 
1 .OOOE+OO 

7.000E+00 

4.500E+01 

not used 
not used 
not used 
not used 
nat used 
not used 

not used 
not used 
'not' used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

32 

File : R16S5-I.RAD 

1.000E-01 
1.000E+00 
1.000E+00 
2.5OOE-01 
2.500E-01 

2.500E-01 
2.5OOE-01 
2.500E-01 
2.000E+01 

2.OOOE-05 

2.000E-02 
9.800E-01 
3.000E-01 
7.000E-07 
1.000E-10 
8.000E-01 
2.000E-01 

2.500~ -01 

3.000~-02 

1.400E+01 
1.000E+00 
l.OOOE+OO 
2.000E+01 
7.000E+00 
7.000E+00 
1.00DE+00 
1.000E+00 
4.500E+01 

2.400E+00 
1.5OOE-01 

4.000E-01 
1.000E-01 
5. OOOE -02 
3.000E-02 

2.000E-06 
3.000E-07 
2.000E-06 
2.000E+00 
5.000E-01 
2. ~.OOE+OO 
0.000E+00 
1.000E+00 
2.500E-01 
1.500E-01 

- - -  

Si te-Speci f ic led) 
Used by RESRAD 

(If different from user input) 

- - -  

0 
Henu 

R19E 
R19B 
R19B 
R198 
R19B 
R19B 
R19E 
R19E 
R19B 
R19E 

C14 
C14 
C14 
C14 
C14 
C14 
c14; 
Cl4 I 
C14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

ROZ1 
R021 
R021 
R021 
R021 
R021 
R021 
RO2l 
R021 
'ROE1 
R021 
R021 
R021 
R021 
R021 
R021 
R021 

TlTL 

- Parameter 

Translocation Factor for Non-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Uet Foliar Interception Fraction for Non-Leafy 
Uet Foliar Interception Fraction for Leafy 
Uet Foliar Interception Fraction for Fodder 
Weathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**3) 
C-12 concentration in contaminated soi 1 (g/g) 
Fraction o f  vegetation carbon from soil. 
Fraction of vegetation carbon from air 
C-14 evasion layer thickness in soil (m) 
C-14 evasion flux rate from s o i l  (l/sec) 
C-12 evasion flux rate from s o i l  (l/sec) 
Fraction oftgrain in:beef.cattle feed 
Fraction of grain in milk cow feed . 
Storage times of contaminated foodstuffs (days): 

Fruits, non-leafy vegetables, and grain 
Leafy vegetables 
Hilk 
Meat and poultry 
Fish 
Crustacea and mollusks 
Melt water . 
Surface water ! . ' :  I' 

Livestock fodder 
I 
i 

Thickness of building foundation (m) 
Bulk density of building foundation (g/cm**3) 
Total porosity of the cover material 
Total porosity bf the building foundation 
Volunetric water content of the cover material 
Volunetric water content of the foundation 
Diffusion coefficient for radon gas (m/sec): 
in cover material 

I. in.fodation materiel ! ,  I . . , ! - l t ' .  1 ' ' .  . ! '15 

}~.jnOconteminat~ sdil! ' # I  h J ! . I ; S  ' t  '. C(.l. ?i 

Radon vertical dimension of mixing (m) ' 

Average building air exchange rate (l/hr) 
Height o f  the building (room) (m) 
Building interior area factor 
Building depth below ground surface (m) 
Emanating power of Rn-222 gas 
Emanating power of Rn-220 gas 

Nunber of graphical time points 

arameter S 
User 
Input 

nary (cont 

Default 

- - -  
- - e  

Parameter 
Name 

~~ 

TIV(1) 
TIV(2) 
TIV(3) 
RDRY ( 1 ) 
RDRY(2) 
RDRY(3) 
RUET( 1 ) 
RUET ( 2) 
RUET(3) 
ULAM 

CIZUTR 
c12cz 
CSOlL 
CAlR 
DMC 
EVSN 
REVSN , 

AVFG4 ' 
AVFG5 

STOR_T(I) 
STOR-T( 2) 
STOR-T (3) 
STOR-T (4) 
STOR-1 (5 ) 
STOR-T(6) 
STOR-T(7) 
STOR-T (8) 
STOR-T(9) 

FLOOR1 
IENSFL 

rPFL 
'H2OCV 
'H2OFL 

rpcv 

I 

J I FCV 
3IFFL 
IIFCZ 
HH!X 
2EXG 
1RM 
:A I 
M L  
IMANA(1) 
NANA (2) 

IPTS 
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F i l e  : R16S5-I.RAD 

Pathway 

1 - -  ex terna l  gama 
2 - -  i n h a l a t i o n  (H/O radon) 
3 - -  p l a n t  i nges t i on  
4 - -  meat i nges t i on  
5 - -  m i l k  i nges t i on  
6 - -  aquat ic foods 
7 - -  d r i n k i n g  water 
6 - -  s o i l  i nges t i on  
9 - -  radsn 
F i n d  peak pathway doses 

I 

User Se lec t i on  

a c t i v e  
a c t i v e  
a c t i v e  

suppressed 
suppressed 
suppressed 

a c t i v e  
a c t i v e  

suppressed 
a c t i v e  

0 

IRESRAD, Vers ion  5.95 T% L i m i t  = 0.5 year 08/30/2000 16:36 Page 6 
S m r y  : Post Remediation Future Resident Scenario-16S.l-5, Class I Areas 
F i l e  : R16S5-I.RAD 

Contaminated Zone Dimensions I n i t i a l  S o i l  Concentrations, pCi/g 

Area: . 525.00 square meters CS-137 7.070E+00 
Thickness: 0.15 meters 

Cover Depth: 0.15 meters 
0 

Tota l  Dose TDOSE(t), mrem/yr 

To ta l  M ix tu re  Sun M ( t )  = F rac t i on  of Bas ic  Dose L i m i t  Received a t  Time (t) 
Basic Rad ia t ion  Dose L i m i t  = 15 mrem/yr 

I 

- ~~ 

t (years): 0.000E+00 5.000E+01 
TDOSE(t): 1.308E+00 5.543E-01 

M ( t ) :  8.720E-02 3.695E-02 
OMaximun TDOSE(t ) :  1.308E+00 mrem/yr a t  t = 0.000E+00 years : 
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s m r y  : Post Remediation Future Resident Scenario-16S.115, Class I Areas 
F i l e  : R16SS-I.RAD 

Pathuays (p) 

Milk Soi 1 

mrem/yr f rac t .  mrem/yr f rac t .  

O.OOOE+OO 0;OOOO 1.989E-05 0.0000 -- - 
0.000E+00 0.0000 1.989E-05 0.0000 

Total Dose Contributions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclic-s (i) an 
. .  , , As mrem/yr and Fract ion o f  Total Dose A t  t = 0.000E+00 years 

0 
0 '  Ground Inhalat ion , , Radon Plant  Meat 

Uater Independent Pathuays ( Inha la t i on  excludes radon) 

Radio- 
Nucl ide mrem/yr f ract .  mrem/yr fract. mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  - 
CS-137 1.227E+00 0.9383 3.012E-08 0.0000 O.OOOE+OO 0,0000 8.07'3E-02 0.0617 0.000E+00 0.0000 

Tota l  1.227E+00 0.9383 3.012E-08 0.0000 0.000Et00 0.0000 8.073E-02 0.0617 O.OOOE+OO 0.0000 
-- a- - _p- -- --...-..-------- - 

o.... \ ! i  1 ,  1 1 . -  ,.... 8 ,. i.. ' l I  s., , - . I  ..,, . , ~  . , 
Y trilU... " *. " 1- .n.* I *"- -- Tota l  Dose' Contributions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides ( i l ' a n d  Pathways (p) 
,**! : :  4 J t.:'. I 1 t i  I I ,  I As mrem/yr and Fract ion o f  Total Dose A t  t = O.~ooE+oo years 

Radio- 
Nucl ide mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f r a c t .  mrem/yr f r a c t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  

0 Water Dependent Pathways 
0 Uater Fish Radon Plant Meat M i l k  A 1  I Pathuays* 

Cs-137 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000€+00 0.0000 O.OOOE+OO 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 1.308Et00 1 .OOOO 

Tota l  0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.308E+OO 1 .OOOO 
--I I - .  1 - .  d- __I_ -- - _I_- 

O * S ~  of a l l  Water independent and dependent pathways. 
lRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 *16:36 Page 10 

I 

S w r y  : Post Remediation Future Resident scenario-l6s.l-5, Class I Areas 
F i l e  : R16S5-I.RAD 

Total Dose Contributions TDOSE(i ,p, t )  f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 5.000E+01 years 

Uater Independent Pathways ( Inhalat ion excludes radon) 

Radio- 
Nucl ide mrm/yr . f ra t t .  mrem/yr fract. mrem/yr f r sc t .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  , mrem/yr f ract .  

0 
0 Ground Inha l e t  i o n  Radon Plant Meat M i l k  Soi 1 

- - - - 
CS-137 5.378E-01 0.9703 6.091E-07 0.0000 0.000E+00 0.0000 1.608E-02 0.0290 0.000Et00 0.0000 0.000Et00 0.0000 4.023E-04 0.0007 

Total 5.378E-01 0.9703 6.091E-07 0.0000 0.000E+00 0.0000 1.608E-02 0.0290 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.023E-04 0.0007 
0 

Total Dose Contributions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathuays (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 5.000E+01 years 

Uater Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  A1 1 Pathways* 
0 8  

Radio- 
Nucl ide mrm/yr f ract .  mrem/yr f ract .  mrem/yr f rac t .  mremmyr f rac t .  mrem/yr f ract .  mrem/yr f ract .  mrem/yr f rac t .  - 
CS-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 o.oooE+OO 0.0000 0.000E+00 0.0000 5.543E-01 1.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 5.543E-01 1 .OOOO 
I 

-------I--- --- 
O * S ~  of a l l  Water independent and dependent pathways. 
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Smnary  : Post Remediation Future Resident Scenario-16S.1-5, Class I Areas 
F i l e  : R16S5-I.RAD 

I 

Dose/Source Ra t ios  s m d  Over A l l  Pathways 
Parent and Progeny P r i n c i p a l  Radionucl ide Con t r i bu t i ons  Ind i ca ted  

OParent Product Branch DSR( j, t )  (mrem/yr)/(pCi/g) 
(i) ( j )  Frac t ion*  t= O.OOOE+OO 5.000E+01 -- 

CS-137 CS-137 1.000E+00 1.850E-01 7.840E-02 -- 
"Branch f r a c t i o n  is t he  cu rm la t i ve  f a c t o r  f o r  t h e  j l t  p r i n c i p a l  rad ionuc l ide  daughter: 
The DSR inc ludes  c o n t r i b u t i o n s  from associated ( h a l f - l i f e  5 0.5 y r )  daughters. 

S ing le  Radionucl ide S o i l  Guidel ines G ( i , t )  in  pCi/g 

CUMBRF(j) = BRF(I)*BRF(2)* ... BRF(]). 

0 

Basic Rad ia t i on  Dose L i m i t  = 

( i ) t= 0.000E+00 5.000E+01 

CS-137 8.108E+01 1.913€+02 

15 mrem/yr 
ONucl i d e  

- r - 
0 

Sunned Dose/Source Rat ios  D S R ( i  ,t) i n  (mrem/yr)/(pCi/g) 
and S ing le  Radionucl ide S o i l  Guidel ines G ( i , t )  in  p c i l s  

a t  tmin = t ime o f  m i n i m  s i n g l e  rad ionuc l i de  s o i l  gu ide l i ne  
and a t  tmax = t ime o f  m a x i m  t o t a l  dose = 0.000E+00 years 

ONuclide I n i t i a l  t m i n  DSR(i,trnin) G ( i , t m i n )  DSR(i,tmax) G(i,tmax) 
(i) pCi/g (years) (pCi/g) (pCi/g) 

CS-137 7.070E+OO O.OOOE+OO 1.850E-01 8.108E+01 1.850E-01 8.108E+01 -- -_.I____-  - * I , - . e  

lRESRAD, Vers ion  5.95 T'h L i m i t  = 0.5 year 08/30/2000 16:36 Page 12 
Sunnary : Post Remediation Future Resident scenario-16S.1-5, Class I Areas 
F i l e  : R16S5-I.RAD 

I n d i v i d u a l  Nuc l i de  Dose S m d  Over A l l  Pathways 
Parent Nuc l ide  and Branch F rac t i on  Ind i ca ted  

( j )  (i) t= O.OOOE+OO 5.000E+01 
ONuclide Parent B R F ( i )  DOSE( j , t ) , mrem/yr 

-- 
CS-137 CS-137 1.000E+00 1.308E+00 5.543E-01 
I- 

B R F ( i )  i s  t h e  branch f r a c t i o n  o f  t he  parent nuc l ide .  

I n d i v i d u a l  Nuc l ide  S o i l  Concentrat ion 
Parent Nuc l i de  and Branch F rac t i on  Ind i ca ted  

(j) (i) t= 0.000Et00 S.OOOE+Ol 
ONucl i d e  Parent BRF( i) s(j, t) ,  

-- 
CS-137 CS-137 l.OOOE+OO 7.070E+00 1.408E+00 
-7- b 4 -  

B R F ( i )  i s  t he  branch f r a c t i o n  o f  the  parent nuc l ide .  
ORESMAIN5.EXE execut ion  t ime = 25.37 seconds 

. . 

I 
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Soil Concentration Per Nuclide ............................. 12 
lRESRAD, Version 5.95 T% Limit = 0.5 year 08/30/2000 17:Ol Page 2 
'Surmary : Post Remediation Future Resident Scenario - 16S.l-5, Class 11 Areas 
File 

0 
Menu 

8- 1 
B-1 

D-1 
D-1 

0-34 
0-34 
D-34 
0-34 

D-5 
D-5 
D - 5  

- 

: Rl6S5-11 .RAD 

Dose Conversion Factor (and Related) Parameter Sumnary 
File: Default.LIB 

Parameter 

Dose conversion factors for inhalation, mrem/pCi: 
CS - 1 37+D 
Dose conversion factors for ingestion, mrem/pCi: 
CS- 137tD 

Food transfer factors: 
Cs-I37+D , plent/soil concentration ratio, dimenAionless . 
Cs-I37+D , beef/l ivestock- intake ratio, (pci/kg)/(pCi/d) 
Cs-137tD , mi lk/l ivestock-intake ratio, (pCi/L)/(pCi/d) 
Bioaccunutation factors, fresh water, L/kg: 
Cs-137+0 , fish 
Cs-137tD , crustacea and mollusks 

: , : , i  : : . . 

! 

I 

Current Parameter 
Value Default 

3.190E-05 3.190E-05 DCF2( 1) l l  
5.000E-05 5.000E-05 DCF3( 1) I 1  
4.000EL02 4.000E-02 RTF( 1,l)  
3.000E-02 3.000E'-b2 RTF( 1,2) 
8.000E-03 8.000E-03 RTF( 1,3) 

I !  

I . :.i 
. - 
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S m a r y  : Post Remediation Future Resident Scenario - 16S.1-5, Class 1 1  Areas 
F i l e  

0 
Menu 

R o l l  
R o l l  
R o l l  
RO11 
R011 
R o l l  
R011 
R o l l  
R o l l  
R o l l  
R o l l  
R o l l  
R o l l  
R o l l  

R012 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

R015 

: R16S5-11.RAD 

S i  te-Spe 

Parameter 

Area of contaminated zone (m**2) 
Thickness of contaminated zone (m) 
Length p a r a l l e l  t o  aqu i fe r  f l o w  (m) 
Bas ic  r a d i a t i o n  dose l i m i t  (mrem/yr) 
Time s ince  placement o f  m a t e r i a l  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 

I n i t i a l  p r i n c i p a l  rad ionuc l i de  (pCi/g): Cs-137 
Concentrat ion i n  groundmter  (pCi/L): Cs-137 

Cover depth (m) 
Dens i ty  o f  cover ma te r ie l  (g/cm**3) 
Cover depth eros ion  r a t e  (m/yr) 
Dens i t y  o f  contaminated zone (g/cm**3) 
Contaminated zone eros ion  r a t e  (m/yr) 
Contaminated zone t o t a l  p o r o s i t y  
Contaminated zone f i e l d  capac i t y  
Contaminated zone h y d r a u l i c  c o n d u c t i v i t y  (m/yr) 
Contaminated zone b parameter 
Average annual w i n d  speed (m/sec) 
Hun id i t y  i n  a i r  (g/m**3) 
Evapot ransp i ra t ion  c o e f f i c i e n t  
P r e c i p i t a t i o n  (m/yr) 
I rr i gat i on (m/yr) 
I r r i g a t i o n  mcde 
Runoff c o e f f i c i e n t  
Watershed area f o r  nearby stream o r  pond (m**2) 
Accuracy f o r  water /so i l  ca rpu ta t i ons  

Dens i t y  o f  sa tura ted  zone (g/cm**3) 
Saturated zone t o t a l  p o r o s i t y  
Saturated zone e f f e c t i v e  p o r o s i t y  
Saturated zone f i e l d  capac i t y  
Saturated zone hyd rau l i c  c o n d u c t i v i t y  (m/yr) 
Saturated zone h y d r a u l i c  g rad ien t  
Saturated zone b parameter 
Uater  t ab le  drop r a t e  (m/yr) 
U e l l  punp in take  depth (m below water tab le )  
Model: Nondispersion (ND) o r  Mass-Balance (MB) 
Wel l  pmp ing  r a t e  (m**3/yr) 

Nunber o f  unsaturated zone s t r a t a  

f i c  Param 
User 
input 

2.810E+03 
3.000E-01 
1 .000E+02 
1.500E+01 
0.000E+00 
5.000E+01 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
n o t  used 
n o t  used 

3.910E+00 
not used 

O.OOOE+OO 
not used 
no t  used 
1.660E+00 
1.000E-03 
3.300E-01 
2.400E-01 
5.000E+03 
4.900E+00 
2.000E+00 
no t  used 
4.600E-01 
1.230€+00 
2.000E-01 
overhead 
2.000E- 01 
1.000E+06 
1.000E-03 

1.660E+00 
3.300E-01 
2.400E-01: 
2.000E-01 

1.000E-03 
4.900€+00 
1.000E-03 
l.BOOE+Ol 
NO 
2.500E+O2 

1 

2.000E+04 

!r S m a r y  

Def au l  t 

1.000E+04 
2.000E+00 
1.000E+02 
3.000E+01 
O.OOOE+OO 
1.000E+00 
3.000E+00 
l.OOOE+Ol 
3.000E+01 
1.000E+02 
3.000E+02 
1.000E+03 
0.000E+00 
0.000E+00 

0.000E+00 
O.OOOE+OO 

O.ODOE+DO 
1.500E+00 
1.000E-03 
1.500E+00 
1.000E-03 
4.000E-01 
2.OOOE-01 
1.000E+01 
5.300E+00 
2.000E+00 
8.000E+00 
5.000E-01 
l.OOOE+OO 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.500E+00 
4.000E-01 
2.000E-01 
2.000E-01 
1.000E+02 
2.000E-02 
5.300E+00 
1.000E-03 
1.000E+01 
ND 
2.500E+02 

1 

a 

(If 
Used by RESRAD 

d i f f e r e n t  from user input) 
Parameter 

Name 

AREA 
THICK0 
LCZPAQ 
BRDL 
T I  
T (  2) 
J( 3 )  
T( 4)  
T (  5) 
T (  6) 
T (  7) 
T( 8 )  
T(  9 )  
T(10) 

S1( 1) 
U1( 1) 

COVER0 
DENSCV 
vcv 
DENSCZ 
vcz 
TPCZ 
FCCZ 
HCCZ 
BCZ 
UI ND 
HUMID 
EVAPTR 
PRECIP 
R I  
IDITCH 
RUNOFF 
UAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
FCSZ 
HCSZ 
HGWT 
BSZ 
WT 
DUI BUT 
MODEL 
uw 
NS 
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Sumnary : Post Remediation Future Resident Scenario - l6S.l-5, Class 11 Areas 
File 

0 
Menu 

R015 
R015 
R015 
R015 
R015 
R015 
R015 

R016 
RO16 
R016 
R016 
R016 
R016 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

- 

: R16SS-II.RAD 

Site-Specific 

Parameter 

Unsat. zone 1, thickness (m) 
Unsat. zone I, soil density (g/cm**3) 
Unsat. zone 1, total porosity 
Unsat. zone 1, effective porosity 
Unsat. zone 1, field capacity 
Unsat. zone 1, soil-specific b parameter 
Unsat. zone 1, hydraulic conductivity (m/yr) 

Distribution coefficients for Cs-137 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubi 1 i ty constant 

Inhalation rate (m**3/yr) 
Mass loading for inhalation (g/m**3) 
Exposure duration 
Shielding factor, inhalation 
Shielding factor, external g a m a  
Fraction of time spent indoors 
Fraction o f  time spent outdoors (on site) 
Shape factor flag, external g a m a  
Radii of shape factor array (used if FS -1): 
Outer annular radius (m), ring 1: 
Outer annular radius (m), ring 2: 
Outer annular radius (m), ring 3: 
Outer annular radius (m), ring 4: 
Outer annular radius (m), ring 5: 
Outer annular radius (m),  ring 6: 
Outer annular radius (m), ring 7: 
Outer annular radius (m), ring 8: 
Outer annular radius (m), ring 9: 
Outer annular radius (m) ,  ring 10: 
Outer annular radius (m),  ring 1 1 :  
Outer annular radius (m) ,  r i n g  12: 

irameter Si 
User, 
Input 

8.600E+00 

3.300E-01 
2.400E-01 
2. OOOE -01 

1.660E+00 

5.300E+00 
5.000E+03 

2.800E+02 
2.800E+02 
2.800E+02 
0.000E+00 
O.OOOE+OO 

7.300E+03 
1.000E-04 
3.000E+01 
4.000E-01 
8.000E-01 
5.000E-01 
2.500E -01 
l.OOOE+OO 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

iary (conti 

Default 

4.000E+00 
1.500E+00 
4.000E-01 
2.000E-01 
2. OOOE - 01 
I.OOOE+OI 
5.300E+00 

1.000E+03 
1.000E+03 
1.000E+03 
0.000E+00 
O.OOOE+OO 

8.400E+03 

3.000E+01 
1.000E-04 

4.OOOE-01 
7.000E-01 
5.000E-01 
2.500E-01 
l.OOOE+OO 

5.000E+01 
7.071 E+01 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000Et00 
0.000E+00 
0.000Et00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

led) 
Used by RESRAD 

(If different from user input) 

- - -  
4.583E- 03 
not used 

- I -  - - -  

Parameter 
, Name 

H(1) 
DENSUZ( 1 ) 
TPUZ( 1) 
EPU2( 1 ) 
FCUZ(1) 
BUZ(1) 
HCUZ(1) 

DCNUCC( 1) 
DCNUCU( 1,l) 
OCNUCS( 1) 
ALEACHt 1)  
SOLUBK( 1) 

INHALR 
MLINH 
ED 
5hf3 
SHFl 
FIND 
FOTD 
FS 

RAD-SHAPE( 1 ) 
RAD-SHAPE( 2) 
RAD-SHAPE( 3) 
RAD-SHAPE( 4) 
RAD-SHAPE( 5) 
RAD-SHAPE( 6) 
RAD-SHAPE( 7) 

RAD-SHAPE( 9 )  
RAD-SHAPE(10) 
PAD-SHAPE( 11) 
PAD-SHAPE( 12) 

RAD-SHAPE( a) 

I. L 
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F i l e  

0 
Menu 

R017 
R017 
R017 
R017 
R017 
R017 

,,R017 
R017 
R017 
R017 
R017 
R017 
R017 

R018 
R018 
R018 
ROl8 
ROl8 
R018 
R018 
RO18 
R018 
ROlS 
ROl8 

:R018 
RO16 
ROl8 
RO18 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

R19B 
R19B 
R198 
R19B 

, R19B 
R19B 

,RO18 

: R16S5-11.RAD 

S i t e - S p e c i f i c  

Parameter 

F rac t i ons  of annular areas w i t h i n  AREA: 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring 5 
Ring 6 ' ' I '  

Ring 7 
Ring 8 
Ring 9 
Ring 10 
Ring 11 
Ring 12 

I \ , L  ., , . 

F r u i t s ,  vegetables and g r a i n  consumption (kg /y r )  
Leafy  vegetable consunption (kg /y r )  
M i l k  consunpt ion (L/yr)  . 
Meat and poultry consunption (kg/yr)  
F i s h  consunpt ion (kg/yr)  
Other seafood consumption (kg/yr)  
S o i l  i nges t i on  r a t e  (g/yr) 
D r i n k i n g  water i n take  (L /y r )  
Contamination f r a c t i o n  o f  d r i n k i n g  water 
Contamination f r a c t i o n  o f  household water 
Contaminat ion f r a c t i o n  o f  l i v e s t o c k  water 
Contaminat ion f r a c t i o n  o f  i r r i g a t i o n  water 
Contami n e t  i on f r a c t  i on o f  aquat i c food 
Contaminat ion f r a c t i o n  o f  p l a n t  food 
Contaminat ion f r a c t i o n  o f  meat 
Contaminat ion f r a c t i o n  o f  m i l k  

L ives tock  fodder in take  f o r  meat (kg/day) 
L ives tock  fodder in take  f o r  m i l k  (kg/day) 
L ives tock  water i n take  f o r  meat (L/day) 
L ives tock  water i n take  f o r  m i l k  (L/day) 
L ives tock  s o i l  i n take  (kg/day) 
Mass load ing  f o r  f o l i a r  depos i t i on  (g/m**3) 
Depth o f  s o i l  m ix ing  l aye r  (m) 
Depth o f  r o o t s  (m) 
D r i n k i n g  water f r a c t i o n  f rom ground water 
Household water f r a c t i o n  from groucd water 
L ives tock  water f r a c t i o n  from ground water 
I r r i g a t i o n  f r a c t i o n  f rom ground water 

Uet weight c rop  y i e l d  f o r  Non-Leafy (kg/m**2) 
Met weight c rop  y i e l d  f o r  Leafy  (kg/m**2) 
Vet weight c rop  y i e l d  f o r  Fodder (kg/m**2) 
Growing Season f o r  Non-Leafy (years) 
Growing Season f o r  Leafy (years) 
Growing Season f o r  Fodder (years) 

rameter Sc 
User 
Input 

no t  used 
no t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 1 
no t  used 
no t  used 
not used 
not used 
not used 
not  used 

1.600E+02 
1.400E+01 
no t  used 
no t  used 
no t  used 
not used 
4.380E+01 
7.000E+02 
l.OOOE+OO 
no t  used 
n o t  used 
l.OOOE+OO 
no t  used 
2.000E-01 
n o t  used 
no t  used 

no t  used 
no t  used 
n o t  used 
no t  used 
not used 
1.000E-04 
1.500E-01 
9.000E-01 
1.000E+O@ 
no t  used 
no t  used 
l.OOOE+OO 

7.000E-01 
1.500E+00 
no t  used 
1.700E-01 
2.500E-01 
n o t  used 

iary (cont  

D e f a u l t  

l.OOOE+OO 
2.732E-01 
O.OOOE+OO 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+00 
O.OOOE+OO 
O.OO'OE+OO 
O.OOOE+OO 
0.000E+00 

1.600E+02 
1.400E+01 
9.200E+01 
6.300E+01 
5.400E+00 

3.650E+01 
5.100E+O2 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
l.OOOE+OO 
5.000E-01 
1 
1 
1 

b.BOOE+Ol 
5.500E+01 
5.000E+01 
1.600E+02 
5.000E-01 
1.000E-04 
1.500E-01 
9.000E- 01 
1 .000E+00 
l.OOOE+OO 
l.OOOE+OO 
1.000Et00 

7.000E-01 

l.lOOE+OO 
1.700E-01 
2.500E-01 
8.000E-02 

9.000E-01 

1.500E+00 

ed) 
Used by RESRAD 

(If d i f f e r e n t  f rom user  input) 
Parameter 

Name 

FRACAC 1) 
FRACA( 2) 
FRACA( 3 )  
FRACA( 4) 
FRACA( 5) 
FRACA(46) '  !!:) 
FRACA( 7) I '  

FRACAC 8) 
FRACA( 9 )  
FRACA(  10) 
FRACA(11) 
FRACA( 12) 

,DIET(l) 
DIET(2) 
DIET(3) 
DIET(4) 
DIET(5) 
DIET(6) 
so1 L 
DUI 
FDU 
FHHU 

FIRU 
FR9 .. 
FPLANT 
FMEAT 
FMlLK 

LFI5 
LF l6  
LUI 5 
LU16 
LSI 
MLFD 
DM 
DROOT 
FGWDU 
FGUHH 
FGULU 
FGUIR 

YV(1) 
YV(2) 
YV(3) 
TE(1) 
TE(2) 
TE(3) 

kLU 
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File 

0 
Menu 

R19B 
R19B 

l'~lRl9B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 

C14 
C14 
C14 
C14 
C14 
C14 
Cl4 
C14 
C14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
R021 
R021 
R021 
R021 
R021 
R021 
ROE1 
RO21 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 

TITL 

- 

: R16S5-I I .RAD 

Site-Specific 

Parameter 

Translocation Factor for Non-Leafy 
Translocation Factor for Leafy 
Translocation Factor for Fodder ' 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Uet Foliar Interception Fraction for Non-Leafy 
Uet Foliar Interception Fraction for Leafy 
Uet Foliar Interception Fraction for Fodder 
Ueathering Removal Constant for Vegetation 

C-12 concentration in water (g/cm**3) 
C-12 concentration in contaminated soil (g/g) 
Fraction of vegetation carbon from soil 
Fraction of vegetation carbon from air 
C-14 evasion layer thickness in soil (m) 
12-14 evasion flux rate from soil (l/sec) 
C-12 evasion flux rate from soil (l/sec) 
Fraction of grain in beef cattle feed 
Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days): 
Fruits, non-leafy vegetables, and grain 
Leafy vegetables 
Milk 
Meat and poultry 
Fish 
Crustacea arid mollusks 
Well water 
Surface water 
Livestock ,'fodder I 

Thickness of building foundation (m) 
Bulk density of building foundation (g/cm**3) 
Total porosity of the cover material 
Total porosity of the building foundation 
Volunetric water content o f  the cover material 
Volunetric water content of the foundation 
Diffusion coefficient for radon gas (m/sec): 

in cover material 
in foundation materiel , 
in contaminated zone soil 

Radon vertical dimension of mixing (m) 
Average building air exchange rate (l/hr) 
Height of the building (room) (m) 
Building interior area factor 
Building depth below ground surface (m) 
Emanating power of Rn-222 gas 
Emanating power of Rn-220 gas 

Nunber of graphical time points 

aremeter S 
User 
Input 

1.000E-01 
1.000E+00 
not used 
2.500E-01 
2.500E-01 
not used 
2.500E-01 
2.500E-01 
not used 
2.000E+01 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.400€+01 
1.OOOE+OO 
1 .000E+00 
2.000E+01 
7.000E+00 
7.000€+00 
1.000E+00 
l.OOOE+OO 
4.500E+01 

not used 
not used 
not used 
not used 
not used 
not used 

not used' 
not used 
not used 
not used 
not used 
not used 
?Ot used 
not used 
not used 
7ot used 

. 

32 

nary (cont 

Def aul t 

1.000E-01 
1.000E+00 
1.000E*00 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.5OOE-01 
2.500E - 01 
2.000E+01 

2.000E- 05 
3.000E-02 
2.000E-02 
9.800E-01 
3.000E-01 
7.000E-07 
1.000E-10 
8.000E-01 
2.000E-01 

1.40OE+Ol 
1.000E+00 
1 .000E+00 
2.000E+01 
7.000€+00 
7.000€+00 
1.000E+00 
1.000E+00 
4.500E+01 

1.500E-01 
2.400€+00 
4.000E-01 
1.000E-01 
5.000E-02 
3.000E-02 

2,000E-06 
3.000E-07 
2.000E- 06 
2.000E+00 
5,000E-01 
?.500E+00 
J .000E+00 
1.000E+00 
!.500E-01 
I .500E-01 

- - -  

Par ame t er 
Name 

TIV(1) 
TIV(2) 
TIV(3) 
RDRY(1) 
RDRY(2) 
RDRY(3) 
RUET(1) 
RUET(2 ) 
RUET(3) 
ULAM 

C12UTR 
Cl2CZ 
CSOlL 
CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFG5 

STOR-T ( 1 ) 
STOR-T (2 
STOR-T(3) 
STOR-1 ( 4  ) 
STOR-T ( 5 ) 
STOR-T ( 6) 
STOR-T(7) 
STOR-T(B) 
STOR-T(9) 

FLOOR1 
DENSFL 

lPFL 
DH2OCV 
W20FL 

rpcv 

1 I FCV 
)IFFL 
) I  FCZ 
{MIX  
lEXG 
IRM 
:A 1 
lMFL 
'MAHA( 1 ) 
MAIIA(2) 

PTS 

I 
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S m a r y  : Post Remediation Future Resident Scenario - 16S.1-5, Class I 1  Areas 
File : R16SS-II.RAD 

0 

nunber of integration points for dose 

1 Surmary of Pathway Selections 
. . I *  + 

User Selection Pathway 

1 - -  external g a m a  
2 - -  inhalation (w/o radon) 
3 - -  plant ingestion 
4 - -  meat ingestion 
5, - -  milk ingestion 
6 - -  aquatic foods 
7 - -  drinking water 
8 - -  soil ingestion 
9 - -  radon 
Find peak pathway doses 

, . I  

L 

active 
active 
active 

suppressed 
suppressed I 
suppressed 
active , 
active 

suppressed 
active 

i '  ' 

lRESRAD, Version 5.95 T'h Limit = 0.5 year 08/30/2000 17:Ol Page 8 
S m a r y  : Post Remediation Future Resident Scenario - l6S.l-5, Class I 1  Areas 
File : R16S5-1I.RAD 

Contaminated Zone D imensi ons Initial soil Concentrations, pCi/g 

CS-137 3.910E+00 Area: 2810.00 square meters 
Thickness: 0.30 meters 

Cover Depth: 0.00 meters 
0 

i 
Tota1,Dose TDOSE(t), mrem/yr ' t 4' f 

- .  t ' Basic Radiation Dose Limit = 15 mrem/yr) I 

Total Mixture S h  M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t (years): 0.000E+00 5.000E+01 
TDOSE(t): 8.020€+00 2.001E+00 

M(t): 5.347E-01 1.334E-01 
OMaximun TDOSE(t): 8.020€+00 mrem/yr at t = 0.000E+00 years : 

. .  
' .I I '  



1 Re , Version 5.95 T'h L im i t  = 0.5 year 08/30/2000 17:Ol Page 9 
S&ry : Post Reinediation Future Resident Scenario - 165.1-5, Class I 1  Areas 
F i l e :  : R16S5-II.RAO . .  . 

i .  

Total Dose Contr ibutions TOOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrern/yr and Fract ion of Total Dose A t  t = 0.000E+00 years 

0 Uater Independent Pathways ( Inhalat ion excludes radon) . 
0 Ground 1 nhalat i on Radon Plant Meat M i l k  
Radio- 
Nuclide mrem/yr f ract .  mremlyr f rac t .  mrem/yr f r a c t .  mremlyr f ract .  mrem/yr f rac t .  mrem/yr f ract .  - 
CS-137 7.924E+00 0.9881 6.002E-06 0.0000 0.000E+00 0.0000 8.935E-02 0.0111 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

I---- - pllp- .c.p9 - 
Total 7.924E+00 0.9881 6.002E-06 0.0000 0.000E+00 0.0000 8.935E-02 0.0111 0.000E+00 0.0000 0.000E+00 0.0000 

Total Dose Contributions TDOSE( i ,p , t )  for  Ind iv idual  Radionuclides (i) and Pathways (p) 
0 

As mrem/yr and Fract ion of  Total Dose A t  t = 0.000€+00 years 
0 U a t e r  Dependent Pathways 
0 Uater Fish Radon P l a n t  Meat M i l k  
Radio- 
Nuclide mrem/yr f ract .  mremlyr f ract .  mrem/yr f rac t .  mrern/yr f rac t .  mrem/yr f rac t .  mrem/yr f ract .  - -. 

' CS-137 0,00OE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.OOOO O.OOOE+OO 0.0000 O.OOOE+OO O a O O O O  - - -- - _1___._---- 

Total 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
O*sm of a l l  water independent and dependent pathways. 

IRESRAD, Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 17:Ol Page 10 
Surmary : Post Remediation Future Resident Scenario - 16S.1-5, Class I 1  Areas 
F i l e  : R16S5-II.RAD 

Total Dose Contr ibutions TOOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i)  and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 5.000E+01 years 

Water Independent Pathways ( Inhalat ion excludes radon) 0 
0 Ground . Inha l a t  i on Radon Plant Meat M i l k  
Radio- 
Nuclide mrem/yr f r a c t .  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr fract. - 
CS-137 1.980E+00 0.9899 1.503E-06 0.0000 0.000E+00 0.0000 1.864E-02 0.0093 0.000E+00 0.0000 0.000E+00 0.0000 

Total 1.980E+00 0.9899 1.503E-06 0.0000 O.OOOE+'OO 0.0000 1.864E-02 0.0093 0.000E+00 0.0000 O.OODE+OO 0.0000 
- -- ---- - --- 
0 

Tota l  Dose Contributions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 5.000E+01 years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  
Radio- 
Nucl ide mrem/yr f ract .  mrem/yr f ract .  mrem/yr f rac t .  mrenVyr f ract .  mrem/yr f rac t .  rnrem/yr f rac t .  

CS-137 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
I - I - - - - 
Total O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 O.QOO0 0.000E+00 0.0000 

O*sm of a l l  water independent and dependent pathways. 

, 

Sei I 

mrem/yr f rac t .  

6.334E-03 0.0008 
- -- 

6.334E-03 0.0008 

A l l  Pathmys* 

mrem/yr f ract .  

8.020E+00 1.0000 

8.020E+00 1.0000 
- 

Soi I 

mrem/yr f ract. 

'1.587E-03 0.0008 -- 
1.587E-03 0.0008 

A1 l Pathways* 

mrem/yr f rac t .  

2.001E+00 1.0000 
~ 

2.001E+00 1.0000 



IRESRAD, Version 5.95 T'h Limit = 0.5 year 08/30/2000 17:Ol Page 11  
S w r y  : Post Remediation Future Resident Scenario - 16S.1-5, Class I 1  Areas 
F i l e  : R16S5-11.RAD 

Dose/Source Ratios Surmed Over All Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

OParent Product Branch OSR(j,t) (mrem/yr)/(pCi/g) 
( i )  ( j )  Fraction* t= 0.000E+00 5.000E+01 -- 

CS-137 CS-137 1.000E+00 2.051E+00 5.116E-01 --- 
*Branch Fraction is the cunulative factor for the jlt principal radionuclide daughter: CUMBRF(j) = BRF(l)*BRF(2)* ... BRF(j). 
The DSR includes contributions from associated (half-life 5 0.5 yr) daughters. , ,  

0 
Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

Basic Radiation Dose Limit = 

( i )  t= O.OOOE+OO 5.000E+01 

CS-137 7.313E+00 2.932E+01 

15 rnrem/yr 
,ONuclide 

- 
0 

Sunned Dose/Source Ratios DSR(i, t )  in (mrem/yr)/(pCi/g) 
and Single Rad,ionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin = time of minimum single radionuclide soil guideline 

OIIucl ide Ini ti a1 tmi n DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 
(i) pCi/g (years) (pCi/g) (pCi/g) 

CS-137 3.910E+00 0.000E+00 2.051E+00 7.313E+00 2.051E+00 7.313E+00 

and at tmax = time of maximum total dose = 0.000E+00 years 

-- I -I- e 

IRESRAD, Version 5.95 T'h Limit = 0.5.year 08/30/2000 17:Ol Page 12 
S m r y  : Post Remediation Future Resident Scenario - 16S.l-5, Class I 1  Areas 
File ' : R16S5-II.RAD 

Individual Nuclide Dose Sunned Over ALL Pathways 
Parent Nuclide and Branch Fraction Indicated 

ONuclide Parent BRF(i) DOSE( j I t) , mrem/yr 
Cj) ( i )  t t= 0.000E+00 5.000E+01 

CS-137 CS-137 1.000E+00 8.020E+00 2.001E+00 

BRF(i) is the branch fraction of the parent nuclide. 

-- 
--I__ 

. ,Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

( j )  ( i )  t= 0.000E+00 5.000E+01 
OIluclide Parent BRF(i) s(j,t), p c i h  

-- 
CS-137 CS-137 I .000E+00 3.910E+00 9.794E-01 

. . 

BRF(i) is the branch fraction of the parent nuclide. 
ORESMAIN5,EXE execution time = 24.50 seconds 

I 
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sunnary : Post Remediation Future Resident Scenario-16S.6a-f, Class I Areas 
File, : R16S6-I.RAD 

Table of Contents 

Part I: Mixture S& and Single Radionuclide Guidelines 

Dose Conversion Factor (and Related) Parameter S m a r y  ... 2 
Site-Specific Parameter S m a r y  .......................... 3 
Sunnary of Pathway Selections ............................ 7 
Contaminated Zone and Total Dose S m a r y  ................. 8 
Total Dose Components 

Time = 0.000E+00 .................................... 9 
Time = 5.000Et01 .................................... 10 

Dose/Source Ratios Sunned Over All Pathways .............. 1 1  
Single Radionuclide Soil Guidelines ...................... 1 1  

S o i l  Concentration Per Nuclide ........................... 12 

S m a r y  : Post Remediation Future Resident Scenario-16S.6a-f, Class I Areas 
File : R16S6-1.RAD 

Dose Per Nuclide Sunned Over A l l  Pathways ................ 12 . 

IRESRAD, Version 5.95. T'h Limit = 0.5 year 08/30/2000 17:04 Page 2 

Dose Conversion Factor (and Related) Parameter Surmary 

0 
Menu 

B- 1 
6-1 

D-1 
D-1 

D-34 
0-34 
D-34 
D-34 

D-5 
D-5 
D-5 

- 

_E_ 

. .  

File: Default.LIB 
Current 

Parameter Va 1 ue 

Dose conversion factors for inhalation, mrem/pCi: 
Cs-137tD 3.190E-05 

Dose conversion factors for ingestion, mrem/pCi: 
CS - 1 3 7+D 
Food transfer factors: 
Cs-137tD , plant/soi 1 Concentration ratio, dimensionless 
Cs-137+D , beef/livestock-intake ratio, (pci/kg)/(pci/d) 
Cs-l37+D , m i l k / l  ivestock-intake ratio, (pCi/L)/(pCi/d) 

5.000E-05 

4.000E-02 
3.000E-02 
8.OOOE-03 

factors, fresh water, L/kg: 

Default 

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+02 - 

Par meter 
Hame 

DCF2( 1) 

DCF3( 1) 

RTF( 1,1) 
RTF( 1,2) 
RTF( 1,3) 

BIOFAC( 1, I 
BIOFAC( 1,2) 

O !  

. . 

I 



IRESRAD, Vers ion  5.95 T'h L i m i t  = 0.5 year 08/30/2000 17:04 Page 3 
S m a r y  : Post Remediation Future Resident scenar io- l6S.6a-f ,  Class I Areas 
F i l e  

0 
Menu - 
R011 
R o l l  
R011 
R o l l  
Rot 1 
R o l l  
R011 
R011 
R011 
R o l l  
R011 
R011 
R011 
R011 

R012 
RO12 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

R015 

: R16S6-I.RAD 

S i t e -  Spe 

Parame t e r  

Area o f  contaminated zone (m**2) 
Thickness o f  contaminated zone (m) 
Length p a r a l l e l  t o  a q u i f e r  f l o w  (m) 
Bas ic  r a d i a t i o n  dose 1 i m i t  (mrem/yr) 
Time s ince  placement o f  m a t e r i a l  (yr) 
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr )  
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 

I n i t i a l  p r i n c i p a l  rad ionuc l i de  (pCi/g): Cs-137 
Concentrat ion i n  groundwater (pCi/L): Cs-137 

Cover depth (m) 
Dens i t y  o f  cover ma te r ia l  (g/cm**3) 
Cover depth erosion r a t e  (m/yr) 
Dens i t y  o f  contaminated zone (g/cm**3) 
Contaminated zone eros ion  r a t e  (m/yr) 
Contaminated zone t o t a l  p o r o s i t y  
Contaminated zone f i e l d  capac i t y  
Contaminated zone hyd rau l i c  c o n d u c t i v i t y  (m/yr) 
Contaminated zone b parameter 
Average annual wind speed (m/sec) 
Hunidity in  a i r  (g/m**3). 
Evapot ransp i ra t ion  c o e f f i c i e n t  
P r e c i p i t a t i o n  (m/yr) I 

I r r i g a t i o n  (m/yr) 
I r r i g a t i o n  mode 
Runoff c o e f f i c i e n t  
Watershed area f o r  nearby stream o r  pond (m**2) 
Accuracy f o r  water /so i l  computations 

Dens i t y  o f  sa tura ted  zone (g/cm**3) 
Satura ted  zone t o t a l  p o r o s i t y  
sa tu ra ted  zone e f f e c t i v e  p o r o s i t y  
Satura ted  zone f i e l d  capac i t y  
Satura ted  zone hyd rau l i c  c o n d u c t i v i t y  (m/yr) 
sa tu ra ted  zone hyd rau l i c  g rad ien t  
Saturated zone b parameter 
Uater  t a b l e  drop r a t e  Wyr )  
Wel l  punp in take  depth (m below water tab le )  
Model: Nondispersion (ND) or  Mass-Balance (MB) 
U e l l  pumping r a t e  (m**3/yr) 

Nunber o f  unsaturated zone s t r a t a  

f i c  Param 
User 
Input 

7.92OE+02 
1.500E-01 
1.000E+02 
1.500E+Ol 
O.OOOE+OO 
5.000E+01 
n o t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 

2.080E+00 
no t  used 

1.500E-01 

1.000E-03 

1.000E-03 
3.300E-01 
2.400E-01 

1.660E+00 

1.660E+00 

5.000Et03 
4.900E+00 
2.000E+00 
not  used 
4.600E-01 
1.230E+00 
2.000E-01 
overhead 
2. OOOE -01 
1.000Et06 
i . 000~-03  

1.660E+00 
3.3OOE -0 1 
2.400E-01 

2.000E+04 
1.000E-03 
4.900E+00 
1.000E-03 
1.800E+01 
ND 
2.500E+02 

2.000E-01 

1 

!r Sunnary 

De fau l t  

1.000E+04 
2.000E+00 
1 .000E+02 
3.000E+01 
0.000E+00 
1.000E+00 
3.000Et00 
1.000E+01 
3.000E+01 
1.000E+02 
3.000E+02 
1.000E+03 
O.OOOE+OO 
0.000E+00 

0.000E+00 
0.000E+00 

O.OOOE+OO 
1.500E+00 
1.000E-03 
1.500E+00 
1.000E-03 
4.000E-01 
2.000E-01 
1.000Et01 

2.000E+00 

5.000E-01 
1.000E+00 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

5.300E+00 

8.000E+00 

1.500E+00 
4.000E-01 
2.000E-01 
2.000E-01 
1.000E+02 
2.0dOE-02 

1.000E-03 
1.000E+01 
ND 
2.500E+02 

1 

5.300E+00 

Used by  RESRAD 
( I f  d i f f e r e n t  f rom user input )  

I -  

Parame t e r  
Name 

AREA 
THICK0 
LCZPAP 
BROL 
T I  
T (  2) 
T (  3) 
T (  4) 
T (  5) 
T(  6) 
T( 7) 
T (  8) 
T (  9 )  
T(10) 

S l (  1) 
Ut( 1) 

COVER0 
DENSCV 
vcv 
DENSCZ 
vcz 
TPCZ 
FCCZ 
HCCZ 
BCZ 
UlND 
HUM ID 
EVAPTR 
PRECIP 
R I  
ID I T C H  
RUMOFF 
WAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
FCSZ 
HCSZ 
HGUT 
BSZ 
VUT 
DWIBWT 
MOOEL 
uu 

NS 
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Surmary : Post Remediation Future Resident Scenario-16S.6a-fI Class I Areas 
F i l e  

0 
Menu 

R015 
R015 
R015 
R015 
R015 
R015 
R015 

R016 
R016 
R016 
R O l 6  
R016 
R016 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

- 

: R16S6-I .RAD 

S i  te-Speci  f i c 

Parameter 

Unsat. zone 1, th ickness (m) 
t h a t .  zone 1, s o i l  dens i t y  (g/cm**3) 
Unsat. zone 1, t o t a l  p o r o s i t y  
Unsat. zone 1, e f f e c t i v e  p o r o s i t y  
Unsat. zone 1, f i e l d  capaci ty  
Unsat. zone 1, s o i l - s p e c i f i c  b parameter 
Unsat. zone 1 , hydrau l i c  c o n d u c t i v i t y  (m/yr) 

D i s t r i b u t i o n  c o e f f i c i e n t s  f o r  Cs-137 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach r a t e  (/yr) 
S o l u b i l i t y  constant 

I n h a l a t i o n  r a t e  (m**3/yr) 
Mass loading f o r  i n h a l a t i o n  (g/m**3) 
Exposure du ra t i on  
Sh ie ld ing  factor ,  i n h a l a t i o n  
Sh ie ld ing  factor ,  external  g a m  
F r a c t i o n  o f  t ime spent indoors 
F r a c t i o n  of t ime spent outdoors (on s i t e )  
Shape f a c t o r  f lag,  external  gama 
Rad i i  o f  shape f a c t o r  a r ray  (used i f  FS = - 1 ) :  

Outer annular rad ius (m), r i n g  1: 
Outer annular rad ius (m), r i n g  2: 
Outer annular rad ius ( m ) ,  r i n g  3: 
Outer annular rad ius (m), r i n g  4: 
Outer annular rad ius (m), r i n g  5: 
Outer annular rad ius (m), r i n g  6: 
Outer annular rad ius (m), r i n g  7: 
Outer annular rad ius (in), r i n g  8: 
Outer annular rad ius (m),  r i n g  9: 
Outer annular rad ius (m), r i n g  10: 
Outer annular rad ius (m), r ing  11: 
Outer annular rad ius ( m ) ,  r ing  12: 

irameter SI 
User 
Input 

1.660Et00 
8.600E+00 

3.300E-01 
2.400E-01 
2.000E-01 
5.300E+00 
5.000E+03 

2.800E+02 

2.800E+O2 
O.OOOE+OO 
0.000Et00 

2.800E+02 

7.300E+03 
1.000E-04 
3.000E+DI 
4.000E-01 
8.000E-01 
5.000E-01 
2.500E-01 
1.000E+00 

n o t  used 
no t ' used  
n o t  used 
not used 
n o t  used 
n o t  used 
n o t  used 
not used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 

ia ry  (cont i  

De fau l t  

4.000E+00 
1.500Et00 
4.000E-01 
2.000E-01 
2.000E- 01 
5.3OOE+OO 
1.000E+01 

1.000E+03 
1.000E+03 
1.000Et03 
0.000Et00 
0.000Et00 

8.400E+03. 
1.000E-04 
3.000E+01 
4.000E-01 
7.000E-01 
5. OOOE - 01 
2.500E-01 
l.OOOE+OO 

5.000E+01 
7.071Et01 
0.000E+00 
O.OOOEtO0 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
0.000Et00 
0.000E+00 
0.000E+00 

led) 
Used by RESRAD 

( I f  d i f f e r e n t  from user input) 

- - -  
9.166E-03 
n o t  used 

- - -  - - -  - - -  - - -  
e-- --- - - -  

>O shows c i r c u l a r  AREA. 

Parameter 
Name 

H(1) 
DENSUZ( 1) 
TPUU 1 ) 
EPUZ(1) 
FCUZ(1) 
SUZ(1) 
HCUZ(1) 

DCNUCC( 1) 
DCNUCU( 1,l) 
DCNUCS( 1) 
ALEACH( 1) 
SOLUB'K( 1) 

lNHALR 
MLlNH 
ED 
5hf3 
SHFI 
FIND 
FOTD 
FS 

RAD-SHAPE( 1 ) 
RAD-SHAPE( 2) 
RAD-SHAPE( 3) 
RAD-SHAPE( 4) 
RAD-SHAPE( 5) 
RAD-SHAPE(. 6) 
RAD-SHAPE( 7) 
RAD-SHAPE( 8) 
RAD-SHAPE( 9) 
RAD-SHAPE(10) 
RAD-SHAPE( 11) 
RAD-SHAPE( 12) 

I 
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S m a r y  : Post Remediation Future Resident Scenario-16S.68-f, Class I Areas 
F i l e  

0 
Menu 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

RO18 
ROl8 

.R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 
R018 

,R018 
R018 
R018 
ROl8 
R018 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

R19B 
R19B 
R19B 
R19B 
R19B 
R19B 

- 

: R16S6-I.RAD 

S i t e - S p e c i f i c  

Parameter 

F rac t i ons  o f  annular areas within AREA: 
Ring 1 
R ing  2 
Ring 3 
Ring 4 
R ing  5 
Ring 6 
Ring 7 
Ring 8 
Ring 9 
Ring 10 
Ring 11 
Ring 12 

F r u i t s ,  vegetables and ' g ra in  consurp t ion  (kg /y r )  
Lea fy  vegetable consunption (kg /y r )  
M i l k  consunpt ion (L /y r ) ,  
Meat and poultry consumption (kg/yr)  
F i s h  consurp t ion  (kg /y r )  
Other seafood consumption (kg /y r )  
s o i l  i nges t i on  r a t e  (g / y r )  
D r i n k i n g  ua te r  in take  (L /y r )  
Contaminat ion f r a c t i o n  of  d r i n k i n g  wa te r  
Contaminat ion f r a c t i o n  o f  household water 
Contaminat ion f r a c t i o n  o f  l i v e s t o c k  water 
Contaminat ion f r a c t i o n  o f  i r r i g a t i o n  water 
Contaminat ion f r a c t i o n  o f  aquat ic  food 
Contaminat ion f r a c t i o n  o f  p l a n t  food 
Contaminat ion f r a c t i o n  o f  meat 
Contaminat ion f r a c t i o n  o f  m i l k  

L i ves tock  fodder in take  f o r  meat (kg/day) 
L i ves tock  fodder i n take  f o r  m i l k  (kg/day) 
L i ves tock  water i n take  f o r  meat (L/day) 
L i ves tock  water i n take  f o r  m i l k  (L/day) 
L i ves tock  s o i l  i n take  (kg/day) 
Mass load ing  f o r  f o l i a r  depos i t i on  (g/m**3) 
Depth o f  s o i l  mixing Layer (m) 
Depth o f  roo ts  (m) 
D r i n k i n g  water f r a c t i o n  f rom ground water 
Household water f r a c t i o n  f rom ground water 
L i ves tock  water f r a c t i o n  from ground water 
I r r i g a t i o n  f r a c t i o n  from ground water 

Uet  weight c rop  y i e l d  f o r  Non-Leafy (kg/m**2) 
Met weight c rop  y i e l d  f o r  Leafy  (kg/m**2) 
Uet  weight c rop  y i e l d  f o r  Fodder (kg/m**2) 
Growing Season f o r  Non-Leafy (years) 
Growing Season f o r  Leafy (years) 
Growing Season f o r  Fodder (years) 

irameter Su 
User 
Input 

n o t  used 
n o t  used 
n o t  used 
n o t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
not used 
n o t  used 
no t  used 

1.600E+02 
1.400E+01 
n o t  used 
n o t  used 
n o t  used 
no t  used 
4.380E+01 
7.000Et02 
1 .000E+00 
n o t  used 
n o t  used 
1 .OOOE+OO 
n o t  used ~ 

2.000E-01 ' 
n o t  used 
n o t  used 

n o t  used 
no t  used 
n o t  used 
no t  used 
n o t  used 
1.000E-04 
1.500E-01 
9.000E-01 
1 .000E+00 
n o t  used 
n o t  used 
l.OOOE+OO 

7.000E-01 
1.500E+00 
no t  used 
1.7OOE-01 
2.500E-01 
n o t  used 

ia ry  (cont i  

De fau l t  

l.OOOE+OO 
2.732E-01 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000Et00 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 

1.600E+02 
'1.400E+01 
9.20OE+Ol 
6.300E+01 
5.400E+00 

3.650E+01 
5.100E+02 
l.OOOE+OO 
1 .OOOE+OO 
l.OOOE+OO 
1 .OOOE+OO 
5.000E-01 
,1 
,1 ' 
,1  

6.800E+01 
5.500E+01 
5.000E+01 
1.600E+02 
5.000E-01 
1.000E-04 
1.5OOE-01 
9.000E-01 
l.OOOE+OO 
l.OOOE+OO 
1.000E+00 
l.OOOE+OO 

9. OOOE -01 

7.000E-01 
1.500E+00 
l.I00E+00 
1.700E-01 
2.500E-01 
8.000E-02 

led) 
Used by RESRAD 

( I f  d i f f e r e n t  frm user  input) 
Parameter 

Name 

*FRACA( 1) 
FRACA( 2) 
FRACA( 3)  
FRACA( 4) 
FRACA( 5) 
FRACA( 6) 
FRACA( 7) 
FRACA( 8) 
FRACA( 9 )  
FRACA( 10) 
FRACA( 11 ) 
FRACA( 12) 

DIET(1) 
DlET(2) 
DfET(3) 
DIET(4) 
DIET(5) 
DIET(6) 
so1 L 
DUI 
FDU 
FHHU 
FLU 
FlRU 
FR9 
FPLANT 
FMEAT 
FMILK 

1f15 
1f16 
LUIS 
1u16 
LS I 
MLFD 
DM 
DRWT 
FGUDU 
FGUHH 
FGULU 
FGUIR 

YW1) 
YV(2) 
YV(3) 
TE(11 
TE(2) 
TE(3) 

I 
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Surmer; : Post Remediation Future  R e s i d e k  Scenario-16S.6a-f, Class I Are& 
F i l e  

0 
Menu 

R19B 
R19B 
R19B 
R19B 
R198 

’ R19B 
R19B 
R19B 
R19B 
R19B 

C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 
C 1 4  

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 

TITL 

- 

: R16S6-1.RAD 

S i t e - S p e c i f i c  

Parameter 

Trans loca t ion  Fac tor  f o r  Non-Leafy 
Trans loca t ion  Fac tor  f o r  Leafy  
Trans loca t ion  Factor f o r  Fodder 
Dry  F o l i a r  I n t e r c e p t i o n  F r a c t i o n  f o r  Non-Leafy 
Dry F o l i a r  I n t e r c e p t i o n  F r a c t i o n  f o r  Leafy  
Dry F o l i a r  I n t e r c e p t i o n  F r a c t i o n  f o r  Fodder 
Uet F o l i a r  I n t e r c e p t i o n  F r a c t i o n  f o r  Non-Leafy 
Wet F o l i a r  I n t e r c e p t i o n  F r a c t i o n  f o r  Leafy  
Wet F o l i a r  I n t e r c e p t i o n  F r a c t i o n  f o r  Fodder 
Weathering Removal Constant f o r  Vegeta t ion  

C-12 concent ra t ion  i n  water (g/cm**3) 
C-12 concent ra t ion  in  contaminated s o i l  (g/g) 
F r a c t i o n  o f  vege ta t i on  carbon f rom s o i l  
F r a c t i o n  o f  vege ta t i on  carbon from a i r  
C-14 evasion l aye r  th ickness  in  s o i l  (m) 
C-14 evasion f l u x  r a t e  f rom s o i l  ( l / sec )  
C-12 evasion f l u x  r a t e  f rom s o i l  ( l / sec )  
F r a c t i o n  o f  g r a i n  in  beef c a t t l e  feed 
F r a c t i o n  o f  g r a i n  i n  m i l k  cow feed 

Storage times o f  contaminated f o o d s t u f f s  (days): 
F r u i t s ,  non- lea fy  vegetables, and g r a i n  
Leafy  vegetables 
M i l k  
Meat and p o u l t r y  
F ish  
Crustacea and mol lusks 
Well k a t e r  
Surface water 
L ives tock  fodder . 

Thickness of b u i l d i n g  foundat ion  (m) 
Bulk d e n s i t y  of b u i l d i n g  foundat ion  (9/cm**3) 
To ta l  p o r o s i t y  o f  the  cover m a t e r i a l  
To ta l  p o r o s i t y  o f  t he  b u i l d i n g  foundat ion  
Vo lune t r i c  water content o f  t h e  cover ma te r ia l  
Vo lune t r i c  water conten t  o f  t he  foundat ion  
D i f f u s i o n  c o e f f i c i e n t  f o r  radon gas (m/sec): 

i n  cover m a t e r i a l  
in  foundat ion  m a t e r i a l  
i n  contaminated zone s o i l  

Radon v e r t i c a l  dimension o f  m ix ing  (m) 
Average b u i l d i n g  a i r  exchange r a t e  ( l / h r )  
Height o f  t he  building (rocin) (m) 
Building i n t e r i o r  area f a c t o r  
B u i l d i n g  depth below ground su r face  (m) 
Emanating pouer o f  Rn-222 gas 
Emanating power o f  Rn-220 gas 

liunber of g raph ica l  t i m e  p o i n t s  

3rBrneter SI 
User 
Input 

1.000E-01 
1.000E+00 
n o t  used 
2.500E-01 
2.500E-01 
n o t  used 
2 .5OOE-01 
2.500E-01 
n o t  used 
2.000E+01 

no t  used 
n o t  used 
no t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
no t  used 
n o t  used 

1.400Et01 
1 .000E+00 
1.000Et00 
2.000E+01 
7.000E+00 
7.000E+00 
l.OOOE+OO 
1.000E+00 
4.500E+01 

n o t  used 
n o t  used 
not used 
not used 
n o t  used 
n o t  used 

n o t  used‘ 
no r  used 
n o t  used 
no t  used 
no t  used 
no t  used 
not  used 
n o t  used 
no t  used 
no t  used 

. 

32 

nary (cont  

D e f a u l t  

1.000E-01 
l.OOOE+OO 
1 .000E+00 
2. 5OOE - 01 
2.500E-01 
2.5OOE- 01 
2.5OOE-01 
2.500E-01 
2.500E-01 
2.000E+01 

2.000E-05 
3.000E-02 
2.000E-02 
9.800E-01 
3.000E-01 
7.000E-07 
1.000E-10 
8.000E-01 
2.000E-01 

1.400E+01 
1 .000E+00 
1.000E+00 
2.000€+01 
7.000€+00 
7.000€+00 
l.OOOE+OO 
1.000E+00 
4.500E+01 

1.500E-01 
2.400E+00 
4.000E-01 
1.000E-01 
5.000E-02 
3. OOOE -02 

2.000E-06 
3.000E-07 
2.000E-06 
2.000E+00 
5.000E-01 
2.500E+00 
0.000E+00 
1.000E+00 
2.500E-01 
1.500E-01 

- - -  

led I 
Used by RESRAD 

( I f  d i f f e r e n t  from user  input) 

- - -  

Par a m  t e r  
Name 

TIV(1) 
TIV(2) 
TIV(3) 
RDRY(1) 
RDRY(2) 
RDRY(3) 
RUET( 1 
RUET (2) 
RUET(3) 
ULAH 

C12UTR 
Cl2CZ 
CSOIL 
C A I R  
DMC 
EVSN 
REVSN 
AVFG4 
AVFG5 

STOR_T(l) 
STOR-T (2) 
STOR-T(3) 
STOR-T(4) 
STOR-T(S) 
STOR-T(6) 
STOR-T(7) 
STOR-T(E) 
STOR-T ( 9 )  

FLOOR1 
DENSFL 
TPCV 
TPFL 
PH2OCV 
PH20FL 

)IFCV 
I IFFL 
I I F C Z  
i M I X  
?EXG 
1RM 
:A I 
MFL 
%ANA( 1 ) 
IMANA(2 1 

IPTS 

I 
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Sumnary : Post Remediation Future Resident Scenario-16S.6a-fl Class I Areas 

: R16S6-1 .RAD File 

0 .  
Menu 

TlTL 
TlTL 

- 
Ep...E 

Used by RESRAD 

oints for dose 

Sumnary o f  Pathway Selections 

Pathway I User Selection 
~~ 

1 - -  external g a m a  
2 - -  inhalation (w/o radon) 
3 - -  plant ingestion 
4 - -  meat ingestion 
5 - -  milk ingestion 
6 - -  aquatic foods 
7 - -  drinking water 
8 - -  soil ingestion 
9 - -  radon 
Find peak pathway doses 

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 17:04 Page 6 
Sumnary : Post Remediation Future Resident Scenario-l6s.6a-fI Glass I Areas 
File : Rl6S6-1.RAD 

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g 

Area: 792.00 square meters CS-137 2.080E+00 
Thickness: 0.15 meters 

Cover Depth: 0.15 meters 
0 

Total Dose TDOSE(t), mrem/yr 

Total Mixture Sun M(t) = Fraction of Basic Dose Limit Received at Time (t) 
Basic Radiation Dose Limit = 15 mrem/yr 

t (years): 0.000E+00 5.000E+01 
TDOSE(t): 3.848E-01 1.631E-01 

M(t): 2.565E-02 1.087E-02 . 
O M a x i m  TDOSE(t): 3.848E-01 mrem/yr at t = 0.000E+00 years 

. 

,- 

I 



I 

sAsnl(38d 
0000' 1 10-31E9' 1 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 

0000' 1 LO-3LE9' 1 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 --- - - - 
'33RJJ JA/WJU '33BJ) JA/WJUI '13EJ$ JA/WJlu '13EJJ JA~JJUI '3385) JAIUJJJU 

.sAQMl(led, 11V Yl!W aean lug 1 d UoPeM 
SARMqled lUapUadaD JJlRM 

1100'0 70-358L'L 0000'0 00+3000'0 0000'0 00+3000'0 0620'0 EO-3LEL"r 0000'0 00+3000'0 0000'0 LO-3LL8'1 6696'0 10-3285'1 LEL-sD 

'33854 JA/WJU ')&.I# JA/UJJU *338J) ' JA/WJW ')3EJJ JA/UaJw 'J3Q.I) JA/WJJU '13RJJ Jk/WJU '13WJJ JAIUJJW Jp! 13nN 

'sAenqaed auapuadap pue luapuadapu! JJleM lie $0 WSrO 
OOOO'L LO-3BP8.E 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000-0 0000'0 00+3000'0 0000'0 00+3000'0 leJol 

0000' 1 LO-38'18'E 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 0000'0 00+3000'0 LEL-s3 -- ___p- -- ___I_ 
- - - -I__-- 

'13EJ4 JA/WJW ' '138JJ JA/lUJJW '338JJ . JA/WJW '13RJ# JA/luaJU 'J3eJ4 JA/UJJW " 'J3WJ4 JA/WJJIJI '33eJJ JA/WJW Jp!l3nN 
-0,LpaU 

SAeWed 11V 11!W aeaw lueld uopell ' qs!J JJletl 0 
SAeMq18d 1UapUJdJg JJ18M 0 

SJ8JA 00+3000'0 = 3 1V JsOO le101 $0 U0!1385d pU8 JA/luaJU SV 
(d) SAeMIped WE (!) sap!l3nuo!pell lQnp!A!pUl .lo$ (~'d'!)3soai SUO!3~!JlUO3 JsoO le101 

0000'0 5'0-3818'8 0000'0 00+3000'0 0000'0 00+3000'0 LL90'0 20-3SLE'Z 0000'0 00+3000'0 0000'0 60-3E52-6 E8E6.0 LO-3019.E 18301 

0000'0 90-3828'8 0000'0 00+3000'0 0000'0 00+3000'0 LL90'0 20-3YE'Z 0000'0 00+3000'0 0000'0 60-3E52-6 E8E6.0 LO-30L9.E LEL-s3 

0 

- - I --- _I __I - - 

0 
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Surmary : Post Remediet i o n  Future Resident Scenario-l6S.68-f I Class I Areas 
F i l e  : R16S6-I.RAD 

Parent and Progeny P r i n c i p a l  Radionucl ide Con t r i bu t i ons  I n d i c a t e d  
Dose/Source Ra t ios  Sunned Over A l l  Pathways 

OParent Product Branch D S R ( 1 , t I  (mrem/yr)/(pCl/g) 
(i) ( j )  Frac t ion*  t =  0.000€+00 5.000E+01 

CS-137 CS-137 l.OOOE+OO 1.850E-01 7.843E-02 

*Branch F r a c t i o n  i s  t he  c m l a t i v e  f a c t o r  f o r  t he  j l t  p r i n c i p a l  rad ionuc l ide  daughter: 

-- 
-__1__1_1___1__.__.  - 

CUMBRF( j) = BRF(I)*BRF(2)* ... BRFCj).  
The DSR inc ludes  con t r i bu t i ons  from associated ( h a l f - l i f e  s 0.5 yr) daughters. 

0 

S I  Basic Rad ia t i on  Dose L i m i t  = 15 mrem/yr 
ONuclide , 

S ing le  . ,  Radionucl ide S o i l  Guidel ines G ( i ,  t) in pCi/g . .  

(i) t= O.OOOE+OO 5.000E+Ol 

CS-137 8.108€+01 1.913€+02 
P L P  

0 
sunned Dose/Source Rat ios D S R ( i , t )  i n  (mrem/yr)/(pCi/g) 
and S ing le  Radionucl ide S o i l  Guidel ines G ( i , t )  i n  pCi/g 

a t  t m i n  = t ime o f  m i n i m  s i n g l e  rad ionuc l i de  s o i l  gu ide l ine* ,  , 

ONuclide I n i t i a l  tmin DSR( i ,tmin) G( i ,tinin) DSR( i,tmax) G ( i  :tmax)' 
(i) pCi/g (years) ( p c i  /g) .(pCi/o) 

, ,, , , :. , .  . 
and a t  tmax = t ime o f  m a x i m  t o t a l  dose = O.OOOE+OO years  ,. 

'L .  , , t <  

CS-137 2.080E+00 0.000€+00 1.850E-01 8.108€+01 1.850E-01 8.108E+01 -- - ---- 
IRESRAD, Vers ion  5.95 T'h L i m i t  = 0.5 year 08/30/2000 17:04 Page 12 
Surmary : Post Remediation Future Resident Scenario-l6S.6a-fI Class I Areas 
F i l e  : R16S6-1.RAD 

. . .  . 

, I n d i v i d u a l  Nuc l i de  Dose S m d  Over A l l  Pathways. 
,, Parent Nuc l ide  and Branch F r a c t i o n  Ind i ca ted  

ONuclide Parent,  B R F ( i )  DOSE( j , t 1, mrem/yr 
cj) ( i )  t= O.OOOE+OO 5.000E+01 -- 

CS-137 CS-137 I .000E+00 3.848E-01 I .631E-01 --- 
B R F ( i )  i s  t he  branch f r a c t i o n  of the  parent n u c l i d e . .  

. . 
I n d i v i d u a l  Nuc l ide  S o i l  Concentrat ion 

Parent Nuc l ide  and Branch F rac t i on  Ind i ca ted  
ONuclide Parent B R F ( i )  S ( j , t ) ,  pCi/g 

( j )  t i )  t= 0.000E+00 5.000E+01 -- 
CS-137 CS-137 I .000E+00 2.080€+00 4.143E-01 
--t 9- 1 

BRF(i) i s  t h e  branch f r a c t i o n  o f  t he  parent nuc l ide .  
ORESMAIN5.EXE execut ion  t ime = 24.82 seconds 

,- 

I?. I :. 

I 
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S m a r y  : Post Remediation Future  Resident Scenario - 16S.6a-f, Class 1 1  Areas 
F i l e  : R16S6-11.RAD 

Table o f  Contents 

P a r t  I :  Mix tu re  Suns and S ing le  Radionucl ide Gu ide l ines  

Dose Conversion Fac tor  (and Related) Parameter Sunnary ... 2 
S i t e - S p e c i f i c  Paremeter Sumnary .......................... 3 
S m a r y  o f  Pathway Se lec t i ons  ............................ 7 
Contaminated Zone and T o t a l  Dose S m a r y  ................. 8 
To ta l  Dose Components 

Time = O.OOOEtO0 .................................... 9 
Time = 5.000Et01 .................................... 10 

Dose/Source Ra t ios  S m d  Over A l l  Pathways .............. 11 
S ing le  Radionucl ide S o i l  Gu ide l ines  ...................... 11 
Dose Per Nuc l ide  Surrned Over A l l  Pathways ................ 12 
S o i l  Concent ra t ion  Per Nuc l i de  ........................... 12 

lRESRAD, Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 17:09 Page 2 
Surmary : Post Remediation Future  Resident Scenario - 16s.6a-fI Class I 1  Areas 
F i l e  I : R16S6-II.RAD . ! i I 

I 

Dose Conversion Factor (and Related) Parameter Sunnary 

0 
Menu 

B- 1 
E-1 

0-1  
0-1  

D-34 
D-34 
0-34 
D-34 

0-5 
0-5 
D-5 

- 

- 

F i l e :  Defaul t .LIB 

Pararne t e r  

Dose conversion f a c t o r s  f o r  i nha la t i on ,  mrem/pCi: 
CS- 137+D 

Dose conversion f a c t o r s  f o r  ingest ion,  rnrem/pCi: 
Cs-137iD 

I .  ' 3  * :., , I 1 

Food t r a n s f e r  f ac to rs :  i 
Cs-137tD , p l a n t / s o i  1 concen t ra t i on  r a t i o ,  d imensionless 
Cs-137tD , bee f / l i ves tock - in take  r a t i o ,  (pc i /kg) / (pc i /d )  
Cs-l37+D , m i  l k / l i v e s t o c k - i n t a k e  r a t i o ,  (pc i /L ) / (pc i /d )  

E i o a c c w l a t i o n  fac to rs ,  f resh  water, L/kg: 
Cs-137+D , f i s h  
Cs-l37+D , crustacea and mol lusks 

Current 
Value Defau t t  

3.190E-05 3.190E-05 

5.000E-05 ,5.000E-05 
1 1  ,:I. , 
14.000E-02" 4.000E-02 
3.000E-02 3.000E-62 
8.000E-03 8.000E-03 

I I 

Parameter 
Name 

I . , '  
! 
! 

I 
i 
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Sumnary : Post Remediation Future Resident Scenario - l6S.6a-f, Class I I  Areas 

f i c  Parameter 
User 
Input 

2.040E+03 
3.000E-01 
1.000E+02 
1.500E+01 
0.000E+00 
5.000E+01 
n o t  used 
n o t  used 
no t  used 
no t  used 
n o t  used 
no t  used 
n o t  'used ' 
no t  used 

1.480E+00 
not used 

0.000E+00 
n o t  used 
no t  used 
1.660E+00 
1.000E-03 
3.300E-01 
2.400E-01 
5.000E+03 
4.900E+00 
2.000E+00 
no t  used 
4.600E-01 
1.230E+00 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.660€+00 

2.400E-01 
2.000E-01 
2.000E+04 
1.000E-03 
4.900E+00 
1.000E-03 
1.800E+01 
ND 

3.300E-01: 

~ . ~ o o E + o ~  

F i l e  

0 
Menu 

S m a r y  

De fau l t  

1.000E+04 
2.000Et00 
1.000€+02 
3.000E+01 
0.000Et00 
l.OOOE+OO 
3.000E+00 
1.000E+01 
3.000E+01 
1.000E+02 
3.000E+02 
1.000E+03 
O.OOOE+OO, 
O.OOOE+OO 

0.000E+00 
0.000E+00 

0.000E+00 
1.500Et00 
1.000E-03 
1.500€+00 
1.000E-03 
4.000E-01 
2.000E-01 
1.000E+01 
5.300E+00 
2.000E+00 
8.000E*00 
5.000E-01 
1.000E+00 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.500E+00 

2.000E-01 
2.000E-01 
1.000E+02 
2.000E-02 
5.300E+00 
1.000E-03 
1.000E+01 
NO 

4.000E-01 

~.SOOE+OE 

R011 
R011 
R011 
R011 
R o l l  
R o l l  
R O I  1 
R011 
R011 
R o l l  
R011 
R011 
R011 
R o l l  

ROl2 
ROl2 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

:' R014 
R014 

: Rl6S6-1 I .RAD 

s i  t e -  spe 

Parameter 

Area o f  contaminated zone (m**2) 
Thickness o f  contaminated zone (m) 
Length p a r a l l e l  t o  aqui fer  f low (m) 
Basic r a d i a t i o n  dose l i m i t  (mrem/yr) 
Time s ince  placement o f  m a t e r i a l  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  ( y r )  
Times f o r  ca l cu la t i ons  (yr )  
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  (yr)  

Times f o r  ca l cu la t i ons  (yr) 

I n i t i a l  p r i n c i p a l  rad ionuc l i de  (pCi/g):  Cs-137 
Concentrat ion in  groundwater ( p C i / L ) :  (3-137 

Cover depth (m) 
Dens i t y  o f  cover ma te r ia l  (g/cm**3) 
Cover depth eros ion  r a t e  (rn/yr) 
Dens i t y  of contaminated zone (g/cm**3) 
Contaminated zone eros ion  r a t e  (m/yr) 
Contaminated zone t o t a l  p o r o s i t y  
Contaminated zone f i e l d  capac i t y  
Contaminated zohe h y d r a u l i c  c o n d u c t i v i t y  (m/yr) 
Contaminated zone b parameter 
Average annual w i n d  speed (m/sec) 
Hunidity i n  a i r  (g/m**3) 
Evapot ransp i ra t ion  c o e f f i c i e n t  . 
P r e c i p i t a t i o n  (m/yr) 
I r r i g a t i o n  (m/yr) 
I r r i g a t i o n  mode 
Runoff c o e f f i c i e n t  
Uatershed area f o r  nearby stream o r  pond (m**2) 
Accuracy f o r  water /so i l  computations 

D e n s i t y  of sa tura ted  zone (g/cm**3) 
sa tu ra ted  zone t o t a l  p o r o s i t y  
Satura ted  zone e f f e c t i v e  p o r o s i t y  
Satura ted  zone f i e l d  capac i t y  
Satura ted  zone hyd rau l i c  c o n d u c t i v i t y  (m/yr) 
Satura ted  zone hyd rau l i c  g rad ien t  
sa tu ra ted  zone b parameter 
Uater  t a b l e  d rop  r a t e  (m/yr) 
U e l l  purl, i n take  depth (rn beloH water tab le )  
Model: Nondispersion (ND) o r  Mass-Balance (MB) 
U e l l  punping r a t e  (m**3/yr) 

Number o f  unsaturated zone s t r a t a  

Times f o r - c a l c u l a t i o n s  (yr)' ' ' I A d  

Times' f o r  c a l c u l a t i o n s  (yr)' * , I :  * .I 

Used by RESRAD 
( I f  d i f f e r e n t  from user input) 

I 

COVER0 
DENSCV 
vcv 
DENSCZ 
vcz 
TPCZ 
FCCZ 
HCCZ 
BCZ 
WIND 
HUM I D 
EVAPTR 

R I  
I D  I T C H  
RUUOFF 
UAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
FCSZ 
HCSZ 
HGUT 
BSZ 
VUT 
DUIBUT 
MOOEL 
uu 

P'RECIP 

HS 
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mnery (cont 

De fau l t  

4.000E+00 
l.SOOE+OO 
4.000E-01 
2.000E- 01 
2. OOOE- 01 
5.300E+00 
l .OOOE+Ol  

1.000E+03 
1.000E+03 
1.000E+03 
0.000E+00 
0.000E+00 

8.400E+03 
1.000E-04 
3.000E+01 
4.000E-01 
7.000E-01 
5.000E-01 
2.500E -01 
l.OOOE+OO 

5.000E+01 

O.OOOE+OO 
0.000E+00 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 

7.071 E+01 

Sunnary : Post Remediation Future  Resident Scenar io - 16S.6a-fI Class I 1  Areas 
F i l e  : R16S6-1I.RAD 

0 
Menu 

R015 
R015 
R015 
R015 
R015 
R O l S  
R O l S  

ROl6 
RO16 
R016 
R016 
ROl6 
R016 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R O l 7  
R017 
R017 
R017 
R017 
R017 
R017 
R017 
RQ17 
R017 
R017 
R017 
R017 

- 

S i  t e -  Spec i f i c . I  

Parameter 

Unsat. zone 1, th ickness (m) 
Unsat. zone 1, s o i l  d e n s i t y  (g/cm**3) 
Unsat. zone 1, t o t a l  p o r o s i t y  
Unsat. zone 1, e f f e c t i v e  p o r o s i t y  
Unsat. zone 1, f i e l d  capac i t y  
Unsat. zone 1, s o i l - s p e c i f i c  b parameter 
Unsat. zone 1, hyd rau l i c  c o n d u c t i v i t y  (m/yr) 

D i s t r i b u t i o n  c o e f f i c i e n t s  f o r  Cs-137 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Satura ted  zone (cm**3/g) 
Leach r a t e  (/yr) 
S o l u b i l i t y  constant 

I n h a l a t i o n  r a t e  (m**3/yr) 
Mass load ing  f o r  i n h a l a t i o n  (g/m**3) 
Exposure d u r a t i o n  
Sh ie ld ing  fac to r ,  i n h a l a t i o n  
Sh ie ld ing  factor,  ex te rna l  gama 
F r a c t i o n  of t ime spent indoors 
F r a c t i o n  of t ime spent outdoors (on s i t e )  
Shape f a c t o r  f lag ,  ex te rna l  gama 
R a d i i  o f  shape fac to r  a r r a y  (used i f  FS = -1): 

Outer annular rad ius  (m), r i n g  1: 
Outer annular rad ius  ( m ) ,  r i n g  2: 
Outer annular rad ius  (m), r i n g  3: 
Outer annular rad ius  (m), r i n g  4: 
0u ter .annu lar  rad ius  (m), r i n g  5: 
0u ter .annu lar  rad ius  (m), r i n g  6: 
Outer annular rad ius  (m), r i n g  7: 
Outer annular rad ius  (m), r i n g  8: 
Outer annular rad ius  (m), r i n g  9: 
Outer annular rad ius  (m), r i ng  10: 
Outer annular rad ius  ( m ) ,  r i n g  11: 
Outer annular rad ius  (m), r i n g  12: 

Parameter SI 
User 
Input 

8.600E+00 
1.660E+00 
3.300E-01 
2.400E-01 
2.000E-01 

5.000E+03 
5.300E+00 

2.800E+O2 
2.800E+02 
2.800E+02 
0.000E+00 
0.000E+00 

7.300E+03 

3.000E+01 
1.000E-04 

4. OOOE - 01 
8. OOOE - 0.l 
5. OOOE - 01 
2.500E-01 
l.OOOE+OO 

n o t  used 
n o t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
n o t  used 
n o t  used 
not used 
not used 
not  used 

wed l  
Used by RESRAD 

( I f  d i f f e r e n t  from user input) 

_ _ _  - - -  
4.583E-03 
n o t  used 

Parame t e r  
Name 

H ( 1 )  
DENSUZ( 1 ) 
TPUZ(1) 
EPUZ( 1 ) 
FCUZ(1) 
BUZ( 1 ) 
HCUZ( 1 ) 

DCNUCC( 1) 
DCNUCU( 1,l) 
DCNUCS( 1 )  

,ALEACH( 1) 
SOLUBK( 1) 

INHALR 
MLINH 
EO 
SHF3 
SHFl 
F IND 
FOTD 
FS 

RAD-SHAPE( 1) 
RAD-SHAPE( 2) 
RAD-SHAPE ( 3) 
RAD-SHAPE( 4) 
RAD-SHAPE( 5)  
RAD-SHAPE( 6) 
RAD-SHAPE( 7) 
RAD-SHAPE ( 8) 
RAD-SHAPE( 9) 
RAD-SHAPE(10) 
RAD-SHAPE( 11 ) 
RAD-SHAPE(l2) 

I 
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F i l e  

0 
Menu 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

' R017 
R017 

R018 
R018 
RO18 
R018 
R018 
R018 
ROl8 
R018 
R018 
RO18 
R018 
R018 
R018 
RO18 
Ro le  
R018 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

R19B 
R19B 

, R19B 
' R19B 

R19B 
R19B 

- 

: R16S6-II.RAD 

S i t e - S p e c i f i c  

Parameter 

Frac t ions  o f  annular areas w i t h i n  AREA: 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring 5 
Ring 6 
Ring 7 
Ring 0 
Ring 9 
Ring 10 
Ring 11 
Ring 12 

F r u i t s ,  vegetables and g r a i n  consunpt ion (kg /y r )  
Leafy  vegetable consumption (kg/yr)  
M i l k  consunption (L/yr) 
Meat and p o u l t r y  consumption (kg /y r )  
F i s h  consullption (kg/yr)  
Other seafood consunption '(kg/yr) 
S o i l  i nges t i on  r a t e  (g/yr) 
D r i n k i n g  water i n take  (L /y r )  
Contamination f r a c t i o n  o f  d r i n k i n g  water 
Contamination f r a c t i o n  o f  household water 
Contamination f r a c t i o n  of  l i v e s t o c k  water 
Contamination f r a c t i o n  o f  i r r i g a t i o n  water 
Contamination f r a c t i o n  o f  aquat ic  food 
Contamination f r a c t i o n  o f  p l a n t  food 
Contaminat i o n  f r a c t i o n  o f  meat 
contaminat ion f r a c t i o n  o f  m i l k  

L ives tock  fodder i n take  f o r  meat (kg/day) 
L ives tock  fodder in take  f o r  m i l k  (kg/day) 
L ives tock  water in take  f o r  meat (L/day) 
L ives tock  water i n take  f o r  m i l k  (L/day) 
L ives tock  so i  1 i n take  (kg/day) 
Mass Load ing ' fo r  f o l i a r  depos i t i on  (g/m**3) 
Depth of  s o i l  m ix ing  layer  (m) 
Depth o f  roo ts  (m) 
D r i n k i n g  water f r a c t i o n  f rom ground water 
Household water f r a c t i o n  from ground water 
L ives tock  water f r a c t i o n  from ground water 
I r r i g a t i o n  f r a c t i o n  from ground Hater 

Uet  weight c rop  y i e l d  f o r  Non-Leafy (kg/m**2) 
Uet weight crop y i e l d  f o r  Leafy  (kg/m**2) 
Wet weight c rop  y i e l d  f o r  Fodder (kg/m**2) 
Growing Season f o r  Non-Leafy (years) 8 

Growing Season f o r  Leafy (years) 
Growing Season f o r  Fodder (years) 

irameter S 
User 
Input 

no t  used 
not  used 
not used 
no t  used 
no t  used 
no t  used 
n o t  used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 

1.600E+02 
1.400E+01 
not  used 
no t  used 
no t  used 
no t  used 
4.380E+01 
7.000E+02 
1.000E+00 
not used 
no t  used 
1.000E+00 
not  used 
2.OOOE-01 
n o t  used 
no t  used 

no t  used 
no t  used 
n o t  used 
no t  used 
no t  used 
1.000E-04 
1.50oE-01 
9.000E-02 
l.OO'OE+OO 
not  used 
no t  used 
l.OOOE+OO 

7.000E- 01 
1.500E+00 
n o t  used 
1.700E-01 
2.500E-01 
no t  used 

ia ry  ( con t i  

D e f a u l t  

1.000E+00 
2.732E-01 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
0.000Et00 
0.000Et00 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+OO 

1.600E+02 
1.400E+01 
9.200E+01 
6.300E*01 
5.400€+00 

3.650E+01 
5.100E+02 
l.OOOE+OO 
1.000E+00 

9.000E-01 

l.OOOE+OO 
1.000E+00 
5.000E-01 
1 
1 
1 

6.800E+01 
5.500E+01 
5.000E+01 
1 .600E+02 
5.OOOE-01 
1.000E-04 
1.500E-01 
9.000E-01 
1.000E+00 
l.OOOE+OO 
1.000E+00 
l.OOOE+OO 

7. OOOE - 01 

1.100E+00 
1.700E-01 
2.500E-01 
8.000E-02 

1.500E+00 

14) 
Used by RESRAD 

( I f  d i f f e r e n t  f rom user  input) 
Parameter 

Name 

FRACA( 1) 
FRACA( 2) 
FRACA( 3 )  
FRACA( 4) 
FRACA( 5) 
FRACA( 6) 
FRACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA( 10) 
FRACA( 11 ) 
FRACA(12) 

D I E T ( 1 )  
OIET(2) 
0 I ET (3) 
D IET(4) 
DIET(5) 
DIET(6) 
so1 L 
ou I 
FOU 
FllHU 
FLU 
FlRU 
FR9 
FPLANT 
FMEAT 
FHILK 

LFIS 
1f16 
1u15 
1u16 
LS I 
HL FO 
DM ' 

D R M T  
FGM)U 
FGUHH 
FGULU 
FGUIR 
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File 

0 
Menu 

R19B 
R19B 

I "  R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 

C14 
. ClS 

C14 
C14 
C14 
C14 
C14 
C14 
C14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
ROE1 
R021 
R021 
RO21 

TITL 

- 

, 8 i: . . I  

: R16S6-II.RAD 

Site-Specific 

Parameter 

Translocation factor for Non-Leafy 
- . I  I I 

Translocation Factor for Leafy! 
Translocation Factor for Fodder' ' ' 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Uet Foliar Interception Fraction for Non-Leafy 
Wet Foliar Interception Fraction for Leafy 
Uet Foliar Interception Fraction for Fodder 
Ueather i ng Remove 1 Cons tent for Vegetat i on 

C-12 conceritkitioi ii water (g/cm**3) 
12-12 concentration in contaminated soil (g/g) 
Fraction of vegetation carbon from soil 
Fraction of vegetation carbon from air 
C-14 evasion layer thickness in soil (m) 
C-14 evasion flux rate from soil (l/sec) 
C-12 evasion flux rate from s o i l  (l/sec) 
Fraction of grain in beef cattle feed 
Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days): 

L J I  I 

Fruits, non-leafy vegetables, and grain 
Leafy vegetables 
Milk 
Meat and poultry 
Fish 
Crustacea and mollusks 
Uell water 
Surface water 
Livestock fodder 

Thickness of building foundation (m) 
Bulk density bf building foundation (g/cm**3) 
Total porosity of the cover material 
Total porosity of the building foundation 
Volunetric water content of the cover material 
Volunetric water content of the foundation 
Diffusion coefficient for radon gas (m/sec): 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixing (m) 
Average building air exchange rate (l/hr) 
Height of the building (room) (m) 
Building interior area factor 
Building depth below ground surface (m) 
Emanating power of Rn-222 gas 
Emanating poner of Rn-220 gas 

Nunber of graphical time points 

irameter Si 
User 
Input 

1.000E-01 
l.OOOE+OO 
not used 
2.500E-01 
2.500E-01 
not used 
2.500E-01 
2.500E-01 
not used 
2.000E+01 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.400E+01 
1 .000E+00 
l.OOOE+OO 
2.000E+01 
7.000E+00 
7 .ooo~+aa 
1 .000E+00 
1 .000E+00 
4.500E+01 

not used 
not used 
not used 
not used 
not used 
not used 

not u s 2  
not used 
not used 
not used 
not used 
not -used 
not used 
not used 
not used 
not used 

32 

nary (cont 

Default 

1.000E-01 
l.OOOE+OO 
l.OOOE+OO 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.000E+01 

2.000E-05 
3.000E-02 

9.800E-01 
3.000E-01 
7.000E-07 
1.000E-10 
8.000E-01 
2.000E- 01 

2 .aao~-a2 

1.400E+01 
1.000E+00 
1 .000E+00 
2.000E+01 
7.000E+00 
7.aao~+ao 

4.500E+01 

2.400E+00 

l.OOOE+OO 
1.000E*00 

1.500E-01 

4. OOOE -01 
1.000E-01 
5.000E-02 
3.000E-02 

2.000E-06 
3.000E-07 
2.000E-06 
2.000E+00 
5.000E-01 

O.OOOE+OO 
l.OOOE+OO 
2.500E-01 
1.500E-01 

2.500E+00 

- - -  

led) 
Used by RESRAD 

(If different from user input) 

-.- 

Parame t er 
Name 

TIV(1) 
TlV(2) 
TIV(3) 
RDRY(1) 
RDRY(2) 
RDRY(3) 
RUET(1) 
RUET(21 
RUET (3) 
ULAH 

C12UTR 
Cl2CZ 
CSOlL 
CAIR 
DMC 
EVSN . 
REVSN 
AVFG4 
AVFG5 

STOR-T( 1 
STOR-T( 2) 
STOR-T(3 
STOR-T(4) 
STOR-T(S) 
STOR-T (6) 
STOR-T (7) 
STOR-T(B ) 
STOR-T(9) 

FLOOR1 
DENSFL 
TPCV 
TPFL 
PH20CV 
PH2OFL 

D I FCV 
DIFFL 
D I FCZ 
HMIX 
REXG 
HRM 
FA I 
IMFL 
!MAMA( 1 ) 
iMANA (2) 

lPTS . 

I .  



lRESRA0, Vers ion  5.95 T'h L i m i t  = 0.5 year 08/30/2000 17:09 Page 7 
Sunnary : Post Remediation Future Resident Scenario - 16S.6~1- f~  Class I 1  Areas 
F i l e  : R16S6-1I.RAO 

S i te -Spec i f  i c  Parameter Sunnary (cont inued) 
0 

M a x i m  number of  i n t e g r a t i o n  po in ts  f o r  dose 

S m a r y  of ,Pathway Se lec t ions  

Pathway 

1 - -  ex te rna l  gama 
2 - -  i n h a l a t i o n  (H/O radon) 
3 - -  p l a n t  i nges t i on  
4 - -  meat i nges t i on  
5 - -  m i l k  i nges t i on  
6 - -  aqua t i c  foods 
7 - -  d r i n k i n g  water 
8 - -  s o i l  i nges t i on  
9 - -  radon 
F i n d  peak pathway doses 

User S e l e c t i o n  

a c t i v e  
a c t i v e  
a c t i v e  

suppressed 
suppressed 
suppressed 

a c t i v e  
a c t i v e  

suppressed 
a c t i v e  

IRESRAO, Vers ion  5.95 T'h L i m i t  = 0.5 year 08/30/2000 17:09 Page 8 
S m a r y  : Post Remediation Future Resident Scenario - 16S.6a-fI Class 11 Areas 
F i l e  : Rl6S6-11.RAD 

Contaminated Zone Dimensions I n i t i a l  s o i l  Concentrations, p c i / g  

Area: 2040.00 square meters CS-137 1.480E+00 
Thickness: 0.30 meters 

Cover Depth: 0.00 meters 
0 

To ta l  Dose TDOSE(t ) ,  mrem/yr 

To ta l  M i x t u r e  S u n  M ( t )  = F rac t i on  of Basic Dose L i m i t  Received a t  Time (t) 
Bas ic  Rad ia t ion  Dose L i m i t  = 15 mrem/yr 

t (years): O.OOOE+OO 5.000Et01 
TDOSE(t) :  3.015Et00 7.520E-01 

M ( t ) :  2.010E-01 5.014E-02 . 
O M a x i m  TOOSE(t) :  3.015E+00 mrem/yr a t  t = 0.000E+00 years 

a 

. Parameter 
Name 

LYMAX 
KYMAX 

\ 

I 



08/30/2000 17:09 Page a 9 1R Version 5.95 TK Limit = 0.5 year 
S m r v  : Post Remediation Future Resident Scenario - 16S.6a-f, Class I I  Areas 
File : R16S6-II.RAO 
. L . I . '  : , ,  , 6 i , , a  

Total Dose Contributions TOOSECi .p.t) for Individual Radionuclides and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years 

water Independent Pathways (Inhalation excludes radon) 0 
0 Ground Inhalation Radon Plant Meat Milk soi 1 
Radio- 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Cs-137 2.978E+00 0.9880 2.197E-06 0.0000 0.000E+00 0.0000 3.382E-02 0.0112 O.OOOE+OO 0.0000 O.OOOE+OO O.0000 2.398E-03 0.0008 - - - - .  ----.------- pli.cs1~lcpt-- 

Total 2.978E+00 0.9880 2.197E-06 0.0000 0.000Et00 0,0000 3.382E-02 0.0112 0.000E+00 0.0000 0.000Et00 0.0000 2.398E-03 0.0008 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = O.OOOE+OO years 

0 .  

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat Milk All Pathways* 
Radio- 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. - 
CS-137 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 3.015E+00 1 .OOOO - __.- PPI _ p P  -----.- - 
Total O.OOOE+OO 0.0000 '0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 3.015E+00 1.0000 

O * S m  of a l l  water independent and dependent pathways. 
IRESRAD, Version 5.95 TK Limit = 0.5 year 08/30/2000 17:09 Page 10 
S m r y  : Post Remediation Future Resident Scenario - 16S.6a-fI Class I I  Areas 
File : R16S6-11.RAD 

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose A t  t = 5.000E+01 years 

Mater Independent Pathways (Inhalation excludes radon) 

Radio- 
Nuclide mrem/yr 'fract. "mrem/yr' fract. mremlyr fract. ' mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

0 
0 "  t :' Plant Meat Milk soi 1 . 4 ,  8 .I 

' I Groundtl bv' , ',! Inl~alation Radon - '  I . . ' ! I !  1 1 1  ~ < * 2 .  

CS-137 7.444E-01 0.9898 5.504E-07 0.0000 0.000Et00 0.0000 7.057E-03 0.0094 0.000E+06 0.0000 0.000Et00 0.0000 6.005E-04 0.0008 - p_p- I - -I--- - 
Total 7.444E-01 0.9898 5.504E-07 0.0000 O.OOOE+OO 0.0000 7.057E-03 0.0094 0.000E+00 0.0000 O.OOOE+OO 0.0000 6.005E-04 0.0008 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) a d  Pathways (p) 
As mrem/yr and Fraction of Total Dose A t  t = 5.000E+01 years 

0 

0 Uater Dependent Pathways 
0,. . I ,water / I  1 )  ' I C ,  ,,Fish ' . I  , , I , Radon ,, , Plant Meat Milk A 1  1 Pathways* 
Radio- 
Nuclide mrem/yr fract. ' mrem/yr fract. " mrem/yr fract. mry/yr fract. mrem/yr' fract.' mrem/yrr fract. mrem/yr fract. 

1 I I ..e 

- -  
CS-137 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 7.520E-01 1 .OOOO 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.520E-01 1 .OOOO 
--- P __I- _ _ P P I  ILP - - 

O*sm of all water independent and dependent pathways. 

I 



IRESRAD, Version 5.95 T'h L i m i t t =  0.5 year 08/30/2000 17:09 Page 11 
Surmary : Post Remediation Future  Resident Scenario - 16S.6a-fI Class 11 Areas 
F i l e  : R16S6-ll.RAD 

Dose/Source Rat ios Sunned Over A l l  Pathways 
parent  and Progeny P r i n c i p a l  Radionucl ide Con t r i bu t i ons  Ind i ca ted  

OParent Product Branch DSR( j,t) (mrem/yr)/(pCi/g) 
(i) ( j )  Frac t ion*  t= O.OOOE+OO 5.000E+01 -- 

CS-137 CS-137, .1.000E+00 , ' 2.037E+00 5.081E-01 a .  --- r * 
*Branch F rac t i on  i s  t h e  cumulat ive f a c t o r  f o r  t he  j l t  p r i n c i p a l  rad ionuc l ide  daughter: 
The DSR includes con t r i bu t i ons  from associated ( h a l f - l i f e  i; 0.5 yr)  daughters. 

S ing le  Radionuclide S o i l  Guidel ines G ( i , t )  i n  p c i / g  
0 

Basic Rad ia t ion  Dose L i m i t  15 mrem/yr 

(i) t= 0.000E+00 5.000E+01 

CS-137 7.364E+00 2.952E+01 

ONucl i d e  

- - I  

0 
Sunned Dose/Source Ra t ios  D S R ( i , t )  i n  (mrem/yr)/(pCi/g) 
and Single '  Radionucl ide S o i l  Guidel ines G ( i , t )  in pCi/g 

a t  tmin t ime o f  min imum s i n g l e  rad ionuc l i de  s o i l  gu ide l i ne  
, .. and a t  tmax = ' t i m e  o f  m a x i m  t o t a l  dose = 0.000E+00. years 

ONuclide I n i t i a l  t m i  n DSR(i , tmin) G ( i ,  tmin) . D S R ( i  I tmax) G ( i ,  tmax) ' 

(i) p c i h  (years ) 1 (pCi/g) (pCi/g) 3 .  

CS-137 1.480E+00' 0.000E+00 2.037E+00 7.364E+00 2.037E+00 7.364E+00 
-F  - * - 

lRESRAD, Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 17:09 Page 12 
Sumnary : Post Remediation Future  Resident Scenario - 16S.6a-fI Class I 1  Areas 
F i l e  . : R16S6-11.RAD 

I n d i v i d u a l  Nucl ide Dose Sumned Over A l l  Pathways 
Parent Nuc l ide  and Branch F r a c t i o n  Ind i ca ted  

DNuclide Parent B R F ( i )  DOSE( j I t ) I mrem/yr 
( j )  (i) t= O.OOOE+OO 5.000E+01 -- 

CS-137 CS-137 1.000E+00 3.015E+00 7.520E-01 
__.._-a * ,. - 
BRF(i) i s  t he  branch f r a c t i o n  o f  t h e  parent nuc l ide .  

I n d i v i d u a l  Nuc l ide  s o i l  Concentrat ion 
Parent Nuc l ide  and Branch F r a c t i o n  Ind i ca ted  

Cj) (i) t= 0.000E+00 5.000E+01 
ONucl i d e  Parent BRF( i) S ( j , t ) ,  p c i h  
-- 
CS-137 CS-137 l.OOOE+OO 1.480E+00 3.707E-01 ' 
7 - b  _- . ' 
BRF(i) i s  t h e  branch f r a c t i o n  o f  t he  parent  nuc l ide .  

ORESMAIN5.EXE execut ion time = 24.56 seconds 

CUMBRF(j) = BRF(l)*BRF(2)* ... B R F ( j ) .  

I '  

, .., 

-. . 

I 
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File : R16S6-1.RAD 

Table of Contents 

0 '  
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S m a r y  : Post Remediation Future Resident Scenario-16S.6a-fI Class I Areas 
File : RlbS6-l.RAD 

lRESRAD, Version 5.95 T'h Limit = 0.5 year 08/30/2000 17:04 Page 2 

Dose Conversion Factor (and Related) Parameter Surmary 

O I  Menu 

File: Default.LIE 

Parameter 

E-1 
E-1 C~-137+D 

0-1 

Dose conversion factors for inhalation, mrem/pCi: 

Dose conversion factors for ingestion. mrem/pCi: - 
D-1 Cs-l37+D 

D-34 Food transfer factors: 
D-34 Cs-I37+D , plant/soi 1 concentration rat 
D-34 Cs-I37+D , beef/livestock-intake ratio, 
0-34 Cs-l37+D , milk/livestock-intake ratio, 
D-5 Eioaccunulation factors, fresh water, L 
D-5 Cs-l37+D , fish 
0-5 Cs-I37+D , crustacea and mollusks 

D, dimensionless 
(pci/ks)/(pCi/d) 
(pci/L)/(pci/d) 

kg: 

I 

Current 
Va 1 ue 

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+02 

Def eul t 

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E- 03 

2.000E+03 
1.000E+02 

Parameter 
Name 

DCF3( 1) 

RTF( Il l )  
RTF( 1,2) 
RTF( 1,3) 

BIOFAC( I l l )  
BIOFAC( 1,2) 

. -. 



lRESRAD, Vers ion  5.95 T'h L i m i t  = 0.5 year 08/30/2000 17:04 Page 3 
Sunnary : Post Remediation Future  Resident Scenario-16s.6a-f, Class I Areas 
F i l e  

0 
Menu 

R o l l  
R o l l  
R o l l  
R011 
R O I  1 
R011 
R o l l  
R o l l  
R011 
R o l l  
R011 
R o l l  
R o l l  
R o l l  

R012 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

RO14 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 

R015 

- 

: R16S6-I.RAD 

S i  t e -  Spc 

Parameter 
~ ~~ 

Area o f  contaminated zone (m**2) 
Thickness o f  contaminated zone (m) 
Length p a r a l l e l  t o  aqu i fe r  f l o w  (m) 
Bas ic  r a d i a t i o n  dose l i m i t  (mrem/yr) 
Time s ince  placement o f  ma te r ia l  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  (yr)  
I 
I n i t i a l  p r i n c i p a l  rad ionuc l i de  (pCi/g): Cs-137 
Concent ra t ion  in  groundwater (pCi/L): Cs-137 

Cover depth (m) 
Dens i t y  o f  cover m a t e r i a l  (g/cm**3) 
Cover depth erosion r a t e  (m/yr) 
Dens i t y  o f  contaminated zone (g/cm**3) 
Contaminated zone eros ion  r a t e  (m/yr) 
Contaminated zone t o t a l  p o r o s i t y  
Contaminated zone f i e l d  capaci t y  
Contaminated zone hydraul  i c  conduc t i v i  t y  (m/yr) 
Contaminated zone b parameter 
Average annual H i n d  speed (m/sec) 
Humid i ty  in  a i r  (g/m**3). 
Evapot ransp i ra t ion  c o e f f i c i e n t  
P r e c i p i t a t i o n  (m/yr) 
I r r i g a t  i o n  (m/yr) 
I r r i g a t i o n  mode 
Runoff  c o e f f i c i e n t  
Uatershed area f o r  nearby stream o r  pond (m**2) 
Accuracy f o r  Ha te r / so i l  computations 

D e n s i t y  o f  sa tura ted  zone (g/cm**3) 
Satura ted  zone t o t a l  p o r o s i t y  
Satura ted  zone e f f e c t i v e  p o r o s i t y  
sa tu ra ted  zone f i e l d  capac i t y  
Satura ted  zone hyd rau l i c  c o n d u c t i v i t y  (m/yr) 
sa tu ra ted  zone hyd rau l i c  g rad ien t  
Satura ted  zone b parameter 
Uater  t a b l e  drop r a t e  (m/yr) 
Wel l  punp in take  depth (m below Hater tab le )  
M o d e l :  Nondispersion (ND) o r  Mass-Balance (ME) 
Wel l  pumping r a t e  (m**3/yr) 

Nunber o f  unsaturated zone s t r a t a  

f i c  Param 
User 
Input 

7.920E+O2 
1.500E-01 
1 .000E+02 
1.500E+01 
O.OOOE+OO 
5.000E+01 
not used 
no t  used 
no t  used 
no t  used 
no t  used 
no t  used 
not used 
no t  used 

2.08OE+OO 
no t  used 

1.500E-01 

1.000E-03 

1.000E-03 
3.300E-01 
2.400E-01 

1 .660E+00 

1.660E+00 

5.000E+03 
4.900E+00 
2.000E+00 
no t  used 
4.6OOE-01 
1 .230E+00 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.660E+00 
3.300E-01 
2.400E-01 
2.000E-01 

1.000E-03 

1.000E-03 
1.800E+01 
ND 
2.500E+02 

1 

2.000E+04 

4.900E+00 

!r Sunnary 

De fau l t  

1.000E+04 
2.000E+00 
l.OOOE+OZ 
3.000E+01 
0.000E+00 
1 .000E+00 
3.000E+00 
1.000E+01 
3.000Et01 
l.OOOE+OZ 
3.000E+02 
1.000E+03 
O.OOOE+OO 
0.000E+O0 

O.OOOE+OO 
O.OOOE+OO 

O.OOOE+OO 
1.500E+00 

1.500E+OO 
1.000E-03 

1.000E-03 
4.000E-01 
2.000E-01 
1 .000E+01 
5'.300E+00 
2.000E+OO 
~ . O O O E + O ~  
5.000E-01 
1 .OOOE+OO 
2.000E-01 
over head 
2.000E-01 
1.000E+O6 
1.000E-03 

1.500E+OO 
4.000E-01 
2.000E-01 
2.000E-01 
l.OOOE+OZ 
2. OOOE -02 

1.000E-03 
1.000E+01 
ND 

5.300E+00 

2.500E+02 

1 

e 

Used by RESRAD 
( I f  d i f f e r e n t  f rom user input) 

- - -  

- - -  

COVER0 
DEIISCV 
vcv 
DENSCZ 
vcz 
TPCZ 
FCCZ 
HCCZ 
BCZ 
UI ND 
pUMID 
EVAPTR 
PRECIP 
R I  
I D  I T C H  
RUNOFF 
UAREA 
EPS 

DENSAP 
TPSZ 
EPSZ 
FCSZ 
HCSZ 
HGUT 
BSZ 
VUT 
DUIBWT 
MODEL 
uu 
NS 

I 

.i I ' 
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Sunnary : Post Remediation Future Resident Scenario-16S.6a-f, Class I Areas 
F i l e  : R16S6-I.RAD 

0 
Menu 

' R015 
R015 
R015 
R015 
R015 
R015 
R015 

R016 
R016 
R016 
R016 
R016 
R016 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R O l 7  
R017 
R017 
R017 
R017 
R017 
R017 
R017 

- 

Site-Speci f ic  

Parameter 

Jnsat. zone 1, thickness (m) 
Jnsst., zone 1, s o i l  dens i ty  (g/cm**3) 
Jnsat. zone 1, t o t a l  po ros i t y  
Jnsat. zone 1, e f f e c t i v e  po ros i t y  
Jnsat. zone 1, f i e l d  capacity 
Jnsat. zone 1, s o i l - s p e c i f i c  b parameter 
Jnsat . zone 1, hydraul i c conduct i v i  t y  (m/yr) 

) i s t r i b u t i o n  coe f f i c i en ts  f o r  Cs-137 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach r a t e  (/yr) 
Solubi l i t y  constant 

[nhalat ion r a t e  (m**3/yr) 
lass loading f o r  i nha la t i on  (g/m**3) 
Ixposure durat ion 
;hi e ld ing factor, inha l a t  i o n  
Shielding factor, external gama 
: ract ion o f  t i m e  spent indoors 
:ract ion o f  t ime spent outdoors (on s i t e )  
;hape fac to r  f lag, external g a m  
Ladii o f  shape factor  ar ray (used i f  FS = -1): 

Outer annular radius (m), r i n g  1: 
Outer annular radius (m), r i n g  2: 
Outer annular radius (m),  r i n g  3: 
Outer annular radius (m), r i n g  4: 
Outer annular radius ( m ) ,  r i n g  5: 
Outer annular radius (m),  r i n g  6: 
Outer annular radius (m), r i n g  7: 
Outer annuler radius (m), r i n g  8: 
Outer annular radius ( m ) ,  r i n g  9: 
Outer annular radius ( m ) ,  r i n g  10: 
Outer annular radius (m), r i ng  11: 
Outer  annular radius (m) ,  r i n g  12: 

i remeter  SI 
User 
Input 

8.600E+00 
1.660E+00 
3.3OOE-01 
2.400E-01 
2.000E-01 
5.300€+00 
5.000E+03 

2.800E+02 
2. 8OOE+02 
2.800E+02 
O.OOOE+OO 
0.000E+00 

7.300E+03 
1.000E-04 
3.000E+01 
4.000E-01 
8.000E-01 
5.000E-01 
2.500E-01 
l.OOOE+OO 

not used 
not  used 
not  used 
not  used 
no t  used 
no t  used 
no t  used 
not  used 
no t  used 
not  used 
not used 
not used 

I. 3 .  , , .  

nary (cont, 

Defaul t  

4.000E+00 

4.000E.-01 
2.000E-01 
2.000E-01 
5.300€+00 
l.OOOE+Ol 

1.500E+00 

1.000E+03 
1.000E+03 
1.000E+03 
0.000E+00 
O.OOOE+OO 

8.400€+03, 
1 .OOOE-04 
3.000E+01 
4.000E-01 
7.000E-01 
5.000E-01 
2.500E-01 
1.000E+00 

5.000€+01 
7.071 E+01 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 

led) 
Used by RESRAD 

( I f  d i f f e r e n t  from user input) 

- - -  --- 
9.166E-03 
not used 

--- 
>O shows c i r c u l a r  AREA. 

Parameter 
N arne 

DCNUCC( 1) 
DCNUCU( 1,l) 
DCNUCS( I) 
ALEACH( 1) 
SOLUBK( 1) 

INHALR 
MLINH 
ED 
SHF3 
SHFl 
FIND 
FOTD 
FS 

RAD-SHAPE( 1 ) 
RAD-SHAPE( 2) 
RAD-SHAPE( 3)  
RAD-SHAPE( 4) 
RAD-SHAPEt 5 )  
RAD-SHAPE( 6) 

QAD-SHAPE( 8) 
RAD-SHAPE( 9) 
RAD-SHAPE( 10) 
RAD-SHAPE( 11 
RAD-SHAPE! 12) 

RAD-SHAPE(' 7) 

I i. 

I 
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S m a r y  : Post Remedidtion Future Resident Scenario-16S.6a-fI Class I Areas 
File 

0 
Menu 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

R018 
R018 
.Role 
R018 
R018 

. R018 
R018 
R018 
R018 
R018 

, R018 
R018 
R018 
R018 
R018 

R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 
R019 

R19B 
R19B 
R19B 
R19B 
R198 

- 

1 R018 

: R16S6-1.RAD 

Site-Specific 

Parameter 

Fractions of annular areas within AREA: 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring 5 
Ring 6 
Ring 7 
Ring 8 
Ring 9 
Ring 10 
Ring 1 1  
Ring 12 

Fruits, vegetables and 'grain consumption (kg/yr) 
Leafy vegetable consumption (kg/yr) 
Milk consunption (L/yr) 
Meat and poultry consunption (kg/yr) 
Fish consunption (kg/yr) 
Other seafood consunption (kg/yr) 
Soil ingestion rate (g/yr) 
Drinking water intake (L/yr) 
Contamination fraction o f  drinking water 
Contamination fraction of household water 
Contamination fraction of livestock water 
Contamination fraction of irrigation water 
Contamination fraction of aquatic food 
Contamination fraction of plant food 
contamination fraction of meat 
Contamination fraction of milk 

Livestock fodder intake for meat (kg/day) 
Livestock fodder intake for milk (kg/day) 
Livestock water intake for meat (L/day) 
Livestock water intake for milk (L/day) 
Livestock soil intake (kg/day) 
Mass loading for foliar deposition tg/m**3) 
Depth of soil mixing Layer (m) 
Depth of roots (m) 
Drinking water fraction from ground water 
Household water fraction from ground water 
Livestock water fraction from ground water 
Irrigation fraction from ground water 

Uet weight crop yield for Non-Leafy (kg/m**2) 
Wet weight crop yield for Leafy (kg/m**2) 
Met weight crop yield for Fodder (kg/m**2) 
Growing Season for Non-Leafy (years) 
Growing Season for Leafy (years) 
Growing Season for Fodder (years) 

rameter SI 
User 
Input 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.600E+02 
1.400E+01 
not used 
not used 
not used 
not used 
4.380E+01 
7.000E+02 
1 .000E+00 
not used 
not used 
1.000E+00 
not used 
2.000E-01 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
1.000E-04 
1.500E-01 
9.000E-03 
1.000E+06 
not used 
not used 
1.000E+00 

7.000E-01 
1.500E+00 
not used 
1.700E-01 
2.500E-01 
not used 

iary (continued) 

Defaul t 

l.OOOE+OO 
2.732E-01 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
0.000Et00 

1.600E+02 
'1.400E+01 
9.200E+01 
6.300E+01 
5.400E+00 
9.000E- 01 
3.650E+01 
5.100E+02 
1.000Et00 
1 .000E+00 
l.OOOE+OO 
1.000E+00 
5.000E-01 
1 
1 '  
1 

6.800E+01 
5.500E+01 
5.000E+01 
1.600E+02 
5.000E-01 
1.000E-04 
1.500E-01 
9.000E-01 
l.OOOE+OO 
l.OOOE+OO 
1 .OOOE+OO 
l.OOOE+OO 

7.000E-01 

1.100E+00 
1.700E-01 
2.500E-01 
8.000E-02 

1.500E+00 

.; 

Used by RESRAD 
(If different from user input) 

Parameter 
Name 

,FRACA( 1) 
FRACA( 2) I 

FRACA( 3 )  
FRACA( 4 )  
FRACAC 5) 
FRACA( 6) 
FRACA( 7) 
FRACA( 8) 
FRACA( 9) 
FRACA( 101. 
FRACA( 1 1  ) 
FRACA( 12) 

DIET(1) 
D IET(2) 
DIET(3) 
DIET($) 
DIET(5) 
DIET(6) 
so1 L 
DUI 
FDU 
FHHU 
FLU 
FIRU 
FR9 
FPLANT 
FMEAT ' 

FMILK 

LF15 
LF16 
LUI 5 
LU16 
LS I 
MLFD 
DM 
DROOT 
F G M U  
FGUHH 
FGULU 
FGUIR 

YV(1) 
'YV(2) 
YV(3) 
TE(1) 
TE(2) 
TE(3) 
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F i l e  

0 
Menu 

R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
R19B 

C14 
C14 
c14 
C14 
C14 
C14 
C14 
C14 
C14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

RO21 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
RO21 
RO21 
RO21 
RO21 
R021 

TITL 

: R16S6-I.RAD 

S i te -Spec i f i c  

Parameter 

Trans locat ion Factor f o r  Non-Leafy 
Trans locat ion Factor f o r  Leafy 
Trans locat ion Factor f o r  Fodder 
Dry F o l i a r  I n te rcep t ion  F r a c t i o n  f o r  Non-Leafy 
Dry F o l i a r  I n te rcep t ion  F r a c t i o n  f o r  Leafy 
Dry F o l i a r  I n te rcep t ion  F r a c t i o n  f o r  Fodder 
Uet F o l i a r  I n te rcep t ion  F r a c t i o n  f o r  Non-Leafy 
Uet F o l i a r  I n te rcep t ion  F r a c t i o n  f o r  Leafy 
Uet F o l i a r  I n te rcep t ion  F r a c t i o n  f o r  Fodder 
Ueather ing Removal Constant f o r  Vegetat ion 

C- 12 concen' t r i t  i on in' water (g/cm**3) 
C-12 concentrat ion in  contaminated so i  1 (g/g)  
Frac t i on  o f  vegetat ion carbon from s o i l  
F rac t i on  o f  vegetat ion carbon from a i r  
C-14 evasion layer  th ickness in soil (m) 
C-14 evasion f l u x  r a t e  from s o i l  ( l / sec )  
C-12 evasion f l u x  r a t e  from s o i l  ( l /sec)  
F rac t i on  o f  g r a i n  i n  beef c a t t l e  feed 
F rac t i on  o f  g r a i n  in  m i l k  CON feed 

Storage times o f  contaminated foods tu f f s  (days): 

L .  

Fru i t s ,  non- leafy  vegetables, and g r a i n  
Leafy vegetables 
M i l k  
Meat and poultry 
Fish 
Crustacea and  mollusks 
Well water 
Surface water 
L ivestock fodder 

Thickness o f  b u i l d i n g  foundat ion (m) , 

Bulk  d e n s i t y  o f  b u i l d i n g  foundat ion (g/cm**3) 
To,tal p o r o s i t y  o f  the cover ma te r ia l  
To ta l  p o r o s i t y  o f  the b u i l d i n g  foundat ion 
Volumetr ic water content o f  t he  cover ma te r ia l  
vo lumetr ic  water content o f  t he  foundat ion 
D i f f us ion  c o e f f i c i e n t  f o r  radon gas (m/sec): 

i n  cover ma te r ia l  
i n  foundat ion ma te r ia l  
in  contaminated zone s o i l  

Radon v e r t i c a l  dimension o f  mix ing (rn) 
Average b u i l d i n g  a i r  exchange r a t e  ( l / h r )  
Height o f  t he  b u i l d i n g  (roan) (m) 
B u i l d i n g  i n t e r i o r  area f a c t o r  
B u i l d i n g  depth below ground sur face (m) 
Emanating power o f  Rn-222 gas 
Emanating power o f  Rn-220 gas 

Nunber o f  graphica l  t ime p o i n t s  

wameter Si 
User 
Input 

1.000E-01 
l.OOOE+OO 
n o t  used 
2.500E-01 
2.500E-01 
no t  used 
2.500E-01 
2.500E-01 
n o t  used 
2.000E+01 

no t  used 
not  used 
no t  used 
not used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
no t  used 

1.400E+01 
l.OOOE+OO 
l.OOOE+OO 
2.000E+01 
7.000€+00 
7.000E+00 
1 .000E+00 
1.000E+00 
4.500E+01 

n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 

n o t  used * 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 
n o t  used 

. 

32 

nary ( con t i  

De fau l t  

1.000E-01 
l.OOOE+OO 
1.000Ei00 
2.500E-01 
2.500E-01 
2.500E - 01 
2.500E-01 
2.500E-01 
2.500E-01 
2.000E+01 

2.000E-05 
3.000E-02 
2.000E-02 
9.800E -01 
3.000E-01 
7.000E-07 
1.000E-10 
8.OOOE-01 
2.000E-01 

1.400E+01 
l.OOOE+OO 
1.000E+00 
2.000E+01 
7.000€+00 
7.000E+00 
l.OOOE+OO 
1.000E+00 
4.500E+01 

2.4OOE+00 
1.500E-01 

4.000E-01 
1.000E-01 
5.OOOE-02 
3.000E-02 

2.000E-06 
3.000E-07 
2.000E-06 
2.000E+00 
5 .OOOE-Ol 

0.000E+00 
l.OOOE+OO 
2.500E-01 
1.500E-01 

2.500E+00 

--- 

led I 
Used by RESRAD 

( I f  d i f f e r e n t  from user input) 
Parameter 

Name 

T I V ( 1 )  
TIV(2) 
TIV(3) 
RDRY (1  ) 
RDRY(2) 
RDRY(3) 
RUET(1) 
RUET (2) 
RUET(3) 
ULAM . 

Cl2UTR 
c12cz 
CSOl L 
C A l R  
DMC 
EVSN 
REVSN 
AVFG4 
AVFG5 

STOR-T ( 1 ) 
STOR-T(2) 
STOR-T (3) 
STOR-T(4) 
STOR-T(5) 
STOR-T(6) 
STOR-T(l) 
STOR-T(B) 
STOR-T(9) 

FLOOR1 
DENSFL 
TPCV 
TPFL 
PHZOCV 
PH2OFL 

I I F C V  
IIFFL 
1 I FCZ 
YMlX 
3EXG 
1RM 
:A I 
IMFL 
iMANA( 1 ) 
IPANA (2  1 

IPTS 
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Sunnary : Post Remediation Future Resident Scenario-lbS.6a-f, Class I Areas 
F i l e  . : Rl6S6-1.RAD 

# 

S i t e - S p e c i f i c  

S m a r y  o f  Pathway Se lec t ions  

Pathuay 

1 - -  ex te rna l  gama 
2 - -  i n h a l a t i o n  (u/o radon) 
3 - -  p l a n t  i nges t i on  
4 - -  meat i nges t i on  
5 - -  m i l k  i nges t i on  

/. 6 - -  aquat ic  foods 
, , 7  --, d r i n k i n g  Hater 

8 - -  s o i l  i nges t i on  
9 - -  radon 
Find peak pathuay doses 

srameter Sunnary (cont inued) 
Parameter 

Name 
User Used by RESRAD 
Input I De fau l t  I ( I f  d i f f e r e n t  from user input) I 

I User S e l e c t i o n  

a c t i v e  
a c t i v e  
a c t i v e  

suppressed 
suppressed 
suppressed 

a c t i v e  
a c t i v e  

suppressed 
a c t i v e  

lRESRA0, Vers ion  5.95 T% L i m i t  = 0.5 year 08/30/2000 17:04 Page 8 
Suimary : Post Remediation Future Resident Scenario-lbS.6a-f, Class I Areas 
F i l e  ' : R16S6-1.RAD . .  

Contaminated Zone Dimensions I n i t i a l  S o i l  Concentrations, pCi/g 

Area: 792.00 square meters CS-137 2.080E+00 
Thickness: 0.15 meters 

Cover Depth: 0.15 meters 

; 1 .  . ,  . ; .Total  Dose ,TDOSE(t), mrem/yr i I .  

0 

, 'Bas i c  Rad ia t ion  Dose L i m i t  = 15 mrem/yr . .  

T o t a l  M ix tu re  S u n  M ( t )  F r a c t i o n  o f  Basic Dose L i m i t  Received a t  Time (t) 

t (years): 0.000E+00 5.000E+01 
TDOSE( t ) :  3.848E-01 1.631E-01 

fl(t): 2.565E-02 1.087E-02 . 
1.;. ,, ,". 0 ,  , .: * .. . X I  I , + ' .  . *  I ' .  ; ' I I . .  

OMaximun TDOSECt): 3.848E-01 mrem/yr a t  t 0.000E+00 years  
. 

. ) . ,  
. .  , ' '"a i ' .  . 
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ry : Post Remediation Future Resident Scenario-16S.6a-f, Class I Apeas 

File : R16S6-I.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years 

Uater Independent Pathways (Inhalation excludes radon) 

Radio- 
Nuclide ,mrem/yr, fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr frect. 

0 
0 Ground Inha 1 at i on Radon Plant Meat Milk Soi  1 

- 
Cs-137 3.610E-01 0.9383 9.253E-09 0.0000 0.000E+00 0.0000 2.375E-02 0.0617 O.OOOE+OO 0.0000 0.000E+OO 0.0000 8.828E-06 0.0000 - - - - .  --- --- 
Total 3.610E-01 0.9383 9.253E-09 0.0000 0.000E+00 0.0000 2.375E-02 0.0617 0.000E+00 0.0000 0.000E+00 0.0000 8.828E-06 0.0000 

Total Dose Contributions TDOSE(i,p, t) for Individual Radionuclides ( i )  and Pathways (p) 
As mrem/yr and Fraction o f  Total Dose At t = 0.000E+00 years 

0 

0 Hater Dependent Pathways 
0 ,  Uater Fish Radon Plant Meat Milk All Pathways" 
Radio- * 

Nuclide mrem/ir fract. mrem/yr fract. * ' '  mrem/yr fract. mrem/yr fract. mrem/yr' fract. ' mrem/yr fract., mrem/yr fract. 

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.OOOO O.OOOE+OO 0.0000 O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO 3.848E-01 1 .OOOO - - - I_- -p_p -c _ p _ _ P  - 
Total 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 3.848E-01 1.0000 

O*Sun of all water independent and dependent pathways. 

IRESRAD, Version 5.95 T'h Limit = 0.5 year 08/30/2000 17:04 Page 10 
Sunnary : Post Remediation Future Resident Scenario-16S.6a-f, Class I Areas 
File : R16S6-I.RAD , . , .I I i  1 1 . I :  '. I 

* <  

Total Dose Contributions TOOSE(i,p,t) for 1t;dividual Radionuclides ( i )  and Pathways (p) 
As mrem/yr and Fraction of Total Dose At t = 5.000E+01 years 

Uater Independent Pathways (Inhalation excludes radon) 

Radio- 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr. fract. mrem/yr fract. mrem/yr frect. 

0 
0 Ground Inha l at i on Radon Plant Meat Milk Soi  1 

- 
CS-137 1.582E-01 0.9699 1.871E-07 0.0000 O.OOOE+OO 0.0000 4.731E-03 0.0290 0.000E+00 0.0000 0.000E+00 0.0000 1.785E-04 0.0011 

Total 1.582E-01 0.9699 1.871E-07 0.0000 0.000E+00 0.0000 4.731E-03 0.0290 0.000E+00 0.0000 0.000E+00 0.0000 1.785E-04 0.0011 
--- - -----llLII--- 

0 
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction o f  Total Dose At  t = 5.000E+01 years 
0 Hater Dependent Pathways 
0 Water Fish Radon Plant Meat Milk A1 1 Pathways* 

Radio- 
Nuclide mrem/yr fract. mrem/yr fract. rnrem/yr fract. mremiyr fract. mrem/yr fract. mrem/yr frect. mrem/yr frect. - 
Cs-137 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 a 1.631E-01 1.0000 

Total 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+oO 0.~000 0.000E+00 0.0000 1.631E-01 1.0000 
-__II_.__--- - PPI --__I-- 

O*sm of a l l  water independent and dependent pathways. 
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Surmary : Pqst Remediation Future Resident Scenario-16S.6a-f, Class I Areas 
File : R16S6-1.RAD 

Parent and Progeny Principal Radionuclide Contributions Indicated 
Dose/Source Ratios Sunned Over All Pathways 

OParent Product Branch DSR( j I t) (mrem/yr)/(pCi/g) 
( i )  (j) Fraction* t= 0.000E+00 5.000E+01 

CS-137 CS-137 I .000E+00 I .850E-01 7.843E-02 

*Branch Fraction is the cunulative factor for the jlt principal radionuclide daughter: 
The DSR includes contributions from associated (half-life i 0.5 -yr) daughters. 

-- 
-__P a_c__ 

CUMBRF(j) = BRF(I)*BRF(2)* ... BRF(j). 
0 
single Radionuclide Soil Guidelines G(i,t) in pCi/g 

i Basic Radiation Dose Limit = 15 mrem/yr 
ONuclide 

(i) t= O.OOOE+OO 5.000E+01 

CS-137 8.108E+01 1.913E+02 

0 
s m d  Dose/Source Ratios DSR(i ,t) in (mrem/yr)/(pCi/g) 
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin = time of m i n i m  single radionuclide soil guideline, , . , , , , , 
and at tmax = time of m a x i m  total dose = 0.000€+00 years 

DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)' 
,, 

ONuclide Initial tmin 
( i )  pCi/g (years) (pc i 19) (pCi/g) 

CS-137 2.080E+00 0.000E+00 1.850E-01 8.108E+01 1.850E-01 8.108E+O1 --- ____I__- - 
IRESRAD, Version 5.95 T'h Limit = 0.5 year 08/30/2000 17:04 Page 12 
Sumnary : Post Remediation Future Resident Scenario-l6S.6a-f1 Class I Areas 
File : Rl6S6-1.RAD 

,Individual Nuclide Dose surmed Over A l l  Pathways. . .  ,, Parent Nuclide and Branch Fraction Indicated 
ONuclide Parent BRF(i) DOSE( j , t 1 I mrem/yr 

cj) ( i )  t= 0.000E+00 5.000E+01 
-~ 
Cs-137 CS-137 1.000E+00 3.848E-01 1.631E-01 
-1_1 -. __rr__ 

BRF(i) is the branch fraction of the parent nuclide. 

. 
+ .  

Individual Nuclide Soi 1 Concentration 
Parent Nuclide and Branch Fraction Indicated 

( j )  ( i )  t= 0.000E+00 5.000E+01 
ONuclide Parent BRF(i) S(j,t), pCi/g 

-- 
CS-137 CS-137 l.OOOE+OO 2.080E+DO 4.143E-01 
._-- . -  I 8 

BRF(1) is the branch fraction of the parent nuclide. 
ORESMAIN5.EXE execution time = 24.82 seconds 

' 1. 

I 

,- 
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F i l e  4 .  I , :  R16S6-11.RAD . . I  1 .  . e .  j 
I 1 

Dose Conversion Fac tor  (and Related) Parameter Surmary 
F i l e :  Defau l t .L I t l  

0 
Menu 

8-  1 
8-1 

D-1 
D- 1 

D-34 
D-34 
D-34 
D-34 

0-5 
0-5 
D-5 

- 

- 
1. , 

Parameter 

Dose conversion f a c t o r s  f o r  inha la t ion ,  mrem/pCi: 

Dose conversion'  f a c t o r s  f o r  ingest ion,  mrem/pCi: 
Cs-137+D 

Food t r a n s f e r  f ac to rs :  
Cs-137tD , p l a n t / s o i  1 concent ra t ion  r a t i o ,  d imensionless 
Cs-137+D , bee f / l i ves tock - in take  r a t i o ,  (pc i /kg) / (pc i /d )  
Cs-137+D , m i  l k / l  i ves tock - in take  r a t i o ,  (pCi/L)/(pci /d)  

t l i oaccuou la t ion  fac to rs ,  f resh  water, L/kg: 
C~-137+D , f i s h  
Cs-l37+D , crustacea and mol lusks 

C~-137+D 

Current 
Value 

3.190E-05 

5.000E-05 

4.000E-02' 
3.000E-02 
8.000E- 03 

2.000E+03 
1.000E+02 

3 ~ .  _. . 

Defau l t  

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-62 
8.000E-03 

2.000E+03 
1.000E+02 - 

I 

Parameter 
Name 

DCF2( 1) 

RTF( 1,l) 
RTF( 1,2) 
RTF( 1,3) 

I 
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S m a r y  : Post Remediation Future Resident Scenario - 16S.6a-f, Class 11, Areas 
F i l e  

0 
Menu - 
R011 
R011 
R011 
R011 
R O I  1 
R o l l  
R011 
R011 
R011 
R011 
R011 
R011 
R011 
R011 

ROl2 
R012 

R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 
R013 

R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
R014 
A014 

: R16S6-1 I .RAD 

S i  te-Spe 

Parameter 

Area o f  contaminated zone (m**2) 
Thickness of contaminated zone (m) 
Length p a r a l l e l  t o  aqu i fe r  f l o w  (m) 
Basic r a d i a t i o n  dose l i m i t  (mrem/yr) 
Time s ince  placement o f  m a t e r i a l  (yr) 
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  ( y r )  
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  (y r )  
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  (yr) 
Times f o r  ca l cu la t i ons  (yr)  
Times f o r  ca l cu la t i ons  (yr) 

i n i t i a l  p r i n c i p a l  rad ionuc l ide  (pCi/g): Cs-137 
Concentrat ion i n  grounduater (pCi/L): Cs-137 

Cover depth (m) 
Dens i t y  o f  cover ma te r ia l  tg/cm**3) 
Cover depth eros ion  r a t e  (m/yr) 
Dens i t y  o f  contaminated zone (g/cm**3) 
Contaminated zone eros ion  r a t e  (m/yr) 
contaminated zone t o t a l  p o r o s i t y  
Contaminated zone f i e l d  capac i t y  
Contaminated zohe hyd rau l i c  c o n d u c t i v i t y  (m/yr) 
Contaminated zone b parameter 
Average annual w i n d  speed (m/sec) 
Humidi ty in  a i r  (g/m**3) 
Evapot ransp i ra t ion  c o e f f i c i e n t  
P r e c i p i t a t i o n  (m/yr) 
I r r i g a t i o n  (m/yr) 
I r r i g a t i o n  mode 
Runoff c o e f f i c i e n t  
Uatershed area f o r  nearby stream o r  pond (m**2) 
Accuracy f o r  water/soi  1 computations 

Dens i t y  of sa tura ted  zone (g/cm**3) 
Satura ted  zone t o t a l  p o r o s i t y  
Satura ted  zone e f f e c t i v e  p o r o s i t y  
Satura ted  zone f i e l d  capac i t y  
Saturated zone hyd rau l i c  c o n d u c t i v i t y  (m/yr) 
Saturated zone hyd rau l i c  g rad ien t  
sa tura ted  zone b parameter 
Uater  t a b l e  drop r a t e  (m/yr) 
U e l l  punp in take  depth (m below water tab le )  
Model: Nondispersion (ND) o r  Mass-Balance (ME) 
Well punping r a t e  (m**3/yr) 

Number o f  unsaturated zone s t r a t a  

f i c  Paramc 
User 
Input 

2.040E+03 
3.000E-01 
1.000E+02 
1.500€+01 
O.OOOE+OO 
5.000E+01 
n o t  used 
no t  used 
not  used 
no t  used 
no t  used 
n o t  used 
n o t  used 
no t  used 

1.480E+00 
no t  used 

O.OOOE+OO 
n o t  used 
no t  used 
1.66OE+00 
1.000E-03 
3.300E-01 
2.400E-01 
5.000E+03 
~ . ~ ~ o E + o o  
2.000E+00 
not  used 
4.600E-01 
1.230E+OO 
2.OOOE-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.660E+00 
3.300E-01% 
2.400E-01 
2.000E-01 
2.000E+04 
1.000E-03 
4.900E+00 
1.000E-03 
1.800E+01 
ND 
2.500E+02 

1 

!r Sunnary 

Defau l t  

1.000E+04 
2.OOOE+OO 
1.000E+02 
3.000€+01 
0.000E+00 
1.000Et00 
3.000E+00 
1.000E+01 
3.000E+01 
1.000E+O2 
3.000E+02 
1.000E+03 
O.OOOE+OO 
O.OOOE+OO 

0.000E+00 
0.000E+00 

0.000E+00 
1.500€+00 
1.000E-03 
1.500E+00 
1.000E-03 
4.000E-01 
2.000E-01 
l.OOOE+Ol 
5.300E+00 
2.000E+00 
8.000E+00 
5.000E-01 
1 .000E+00 
2.000E-01 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 

1.500E+00 
4.000E-01 
2.000E-01 
2.000E-01 
1.000E+02 
2.000E-02 
5.300E+00 
1.000E-03 
1.000E+01 
ND 
~ . S O O E + O ~  

Used by RESRAD 
( I f  d i f f e r e n t  f rom user input) 

Parameter 
Name 

AREA 
TH ICKO- 
LCZPAQ 
BRDL 
T I  
T(  2) 
T( 3 )  
T( 4) 
T(  5) 
T (  6) 
T (  7) 
T(  8) 
T(  9 )  
T(1o) 

S I (  1) 
U1( 1) 

COVER0 
DEHSCV 
vcv 
DEllSCZ 
vcz 
TPCZ 
FCCZ 
HCCZ 
BCZ 
WIND 
HUM I D  
EVAPTR 
PRECIP 
R I  
IDITCH 
RUNOFF 
UAREA 
EPS 

DENSAQ 
TPSZ 
EPSZ 
FCSZ 
IlCSZ 
HGUT 
BSZ 
VUT 
OUIBUT 
MODEL 
uu 
NS 
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File 

0 
Menu 

R015 
R015 
R015 
R015 
RO15 
R015 
ROl5 

ROl6 
RO16 
R016 
R016 
R016 
RO16 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
ROl7 
R017 
R017, 
R017 
ROl7 
RQ17 
R017 
R017 
R017 
R017 

: R16S6-11.RAD 

site-Specif ic 

Parameter 

Unsat. zone 1, thickness (m) 
Unsat. zone 1, s o i l  density (g/crn**3) 
Unsat. zone 1, total porosity 
Unsat. zone 1, effective porosity 
Unsat. zone 1, field capacity 
Unsat. zone 1, soil-specific b parameter 
Unsat. zone 1, hydraulic conductivity (m/yr) 

Distribution coefficients for Cs-137 
Contaminated zone (cm**3/g) 
Unsaturated zone 1 (cm**3/g) 
Saturated zone (cm**3/g) 
Leach rate (/yr) 
Solubility constant 

Inhalation rate (m**3/yr) 
Mass loading for inhalation (g/m**3) 
Exposure duratlon . 
Shielding factor, inhalation 
Shielding factor, external ,gama I 

Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flag, external gama 
Radii of shape factor array (used if FS = -1): 
Outer annular radius (m), ring 1: 
Outer annular radius (m), ring 2: 
Outer annular radius (m), ring 3: 
Outer annular radius (m), ring 4: 
Outer,annular radius (m), ring 5: 
Outer!annular radius (m), ring 6: 
Outer annular radius (m), ring 7: 
Outer annular radius (m), ring 8: 
Outer annular radius (m), ring 9: 
Outer annular radius (m),  ring 10: 
Outer annular radius On), ring 11: 
Outer annular radius On), ring 12: 

irameter Si 
User 
Input 

8.600E+00 
1.660EtOO 
3.300E-01 
2.400E-01 
2.000E-01 
5.300E+00 
5.000E+03 

2. BOOE+02 
2.800E+02 
2.800E+02 
O.OOOE+OO 
0.000Et00 

7.300E+03 

3.000Et01 
1.000E-04 

4.000E-01 
8.000E-01 
5. OOOE - 01 
2.500E-01 
1.000Et00 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

-. 

iary (contl 

Def aul t 

4.000E+00 
1.500E+00 
4.000E-01 
2.000E-01 
2.000E-01 
5.300E+00 
l.OOOE+OI 

1.000Et03 
1.000E+03 
1.000E+03 
O.OOOE+OO 
0.000E+00 

8.400E+03 
1..000E-04 
3.000E+01 
4.000E-01 
7.000E-01 
5.000E-01 
2.500E-01 
l.OOOE+OO 

5.000Et01 
7.071 E+01 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000Et00 
0.000Et00 
O.OOOE+OO 
0.000E+00 
0.000E+00 

1 i 

led) 
Used by RESRAD 

(If different from user input) 

- - -  
- e -  - - -  

4.583E -03 
not used 

Parameter 
Name 

H(1) 
DENSUZ( 1 ) : 
TPUZ(1) 
EPUZ(1) 
FCUZ( 1 ) 
BUZ( 1 ) 
HCUZ( 1 ) 

DCNUCC( 1) 
DCNUCU( 1,l) 
DCNUCS( 1) 
ALEACH( 1) 
SOLUBK( 1) 

INHALR 
MLIUH 
ED 
SHF3 
SHFl 
FIND 
FOTD 
FS 

RAD-SHAPE( 1 ) 
RAD-SHAPE( 2) 
RAD-SHAPE( 3) 
RAD-SHAPE( 4) 
RAD-SHAPE ( 5 ) 
RAD-SHAPEt 6) 
RAD-SHAPE( 7) 
RAD-SHAPE( 8) 
RAD-SHAPE( 9) 
RAD-SHAPE( IO) 
RAD-SHAPE ( 1 1 
RAD-SHAPE( 12) 

0 '  
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De fau l t  

F i l e  

0 
Menu 

R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 
R017 

ROl8 
ROl8 
R018 
R018 
R018 
R018 
ROl8 
ROl8 
R018 
RO18 
ROl6 
RO16 
ROl8 
R018 
ROl8 
RO18 

R019 
R019 
R019 
R019 
R019 

, R019 
R019 
R019 
R019 
R019 
R019 
R019 

R19B 
R19B 
R19B 
R19B 
R19B 

- 
Used by RESRAD 

( I f  d i f f e r e n t  f rom user  input) 

: R16S6-I I .RAD 

S i t e - S p e c i f i c  

Parameter 

F rac t i ons  o f  annular areas within AREA: 
Ring 1 
Ring 2 
Ring 3 
Ring 4 
Ring 5 
Ring 6 
Ring 7 
Ring 8 
Ring 9 
Ring 10 
Ring 11 
Ring 12 

F r u i t s ,  vegetables and g r a i n  consunpt ion (kg /y r )  
Lea fy  vegetable consumption (kg/yr)  
M i l k  consunption (L /y r )  
Meat and p o u l t r y  consurp t ion  (kg/yr)  
F i s h  consunpt i on (kg /y r  1 
Other seafood consunption (kg /y r )  
S o i l  i nges t i on  r a t e  (g/yr) 
D r i n k i n g  water i n take  (L /y r )  
Contamination f r a c t i o n  o f  d r i n k i n g  water 
Contamination f r a c t i o n  o f  household water 
Contamination f r a c t i o n  o f  l i v e s t o c k  water 
Contamination f r a c t i o n  o f  i r r i g a t i o n  water 
Contamination f r a c t i o n  o f  aquat ic  food 
Contamination f r a c t i o n  o f  p l a n t  food 
contaminat ion f r a c t i o n  o f  meat 
Contamination f r a c t i o n  o f  m i l k  

L ives tock  fodder i n t a k e  f o r  meat (kg/day) 
L ives tock  fodder i n take  f o r  m i l k  (kg/day) 
L ives tock  water i n take  f o r  meat (L/day) 
L ives tock  water i n take  f o r  m i l k  (L/day) 
L ives tock  s o i l  ' i n take  (kg/day) 
Mass load ing  ' for ,  f o l  i a r  depos i t i o n .  (g/m**3) 
Depth o f  s o i l  m ix ing  l aye r  (m) 
Depth o f  roo ts  (m) 
D r ink ing  water f r a c t i o n  f rom ground water 
Household water f r a c t i o n  f rom ground water 
L ives tock  water f r a c t i o n  from ground water 
I r r i g a t i o n  f r a c t i o n  from ground water 

Uet weight c rop  y i e l d  f o r  Non-Leafy (kg/m**2) 
Uet weight c rop  y i e l d  f o r  Leafy  (kg/m**2) 
Uet weight c rop  y i e l d  f o r  Fodder (kg/m**2) 
Growing Season f o r  Non-Leafy (years) 8 

Growing Season f o r  Leafy  (years) 
Growing Season f o r  Fodder (years) 

irameter Su 
User 
Inpu t  

no t  used 
n o t  used 
n o t  used 
no t  used 
n o t  used 
n o t  used 
n o t  used 
no t  used 
no t  used 
no t  used 
n o t  used 
n o t  used 

1.600E+02 
1.400E+01 
no t  used 
not  used 
n o t  used 
n o t  used 
4.380E+01 
7.000E+02 
l.OOOE+OO 
no t  used 
no t  used 
l.OOOE+OO 
n o t  used 
2.000E-01 
n o t  used 
n o t  used 

no t  used 
no t  used 
not used 
n o t  used 
n o t  used 
1.000E-04 ~ 

1.5OOE-01 
9.OOOE-Ol. 
1.000E+00' 
no t  used 
no t  used 
1.000E+00 

7.000E-01 
1.500E+00 
n o t  used 
1.700E-01 
2.500E-01 
n o t  used 

1.000E+00 
2.732E-01 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+00 

1.600E+02 
1 ;400E+01 
9.200E+01 
6.300E+01 
5.400E+00 

3.650E+01 
5.100E+02 
1.000E+00 
1.000E+00 
l.OOOE+OO 
1 .000E+00 
5. OOOE - 01 
,I 
1 
1 

6.800E+01 
5.500E+01 
5.000E+01 
1.600€+02 
5.000E-01 
1.000E-04 
1.500E-01 
9.000E-01 
1.000Et00 
1.000E+00 
1.000E+00 
1.000E+00 

9.000E-01 

7.000E-01 

l.I00E+00 
1.700E-01 
2.500E-01 
8.000E-02 

1.500E+00 

Parameter 
Name 

FRACAC 1) 
FRACA( 2) 
FRACA( 3) 
FRACA( 4) 

FRACA( 6) 
FRACA( 7) 
FRACA( 6) 
FRACA( 9) 
FRACA( I O )  
FRACAt 11 ) 
F'RACAC 12) 

DIET(1) 
DlET(2) 
D IET(3) 
D IET(4) 
D IET(5) 
DIET(6) 
so1 L 
DUI 
FDU 
FHHU 
FLU 
FIRU 
FR9 
FPLANT 

FMILK 

L F l 5  
LFl6  
LU15 
LU16 
LS I 

.MLFD 
DM' 
DROOT 
FGUDU 
FGUHH 
FGWLU 
FGUIR 

YV(11 
YV(2) 
YV(3) 
TE(1) 
TE(2) 
TE(3) 

FRACA( 5) 

FHEAT 
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File 

0 
Menu 

R19B 
R19B 

I i  R19B 
R19B 
R19B 
R19B 
R19B 
R19B 
RI9B 
R19B 

C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 
C14 

STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 
STOR 

- 

, I?. . I  

STOR 

R021 
R021 
R021 
R021 
R021 
R021 
R021 
R021 
R02 1 
R021 
R021 
R021 

J RO21 
R021 
R021 
R021 
R021 

TITL 

: R16S6-1 I .RAD 

Site-Specific 

Parame t er 

Translocation Factor for Non-Leafy 
Translocation Factor for Leafy, 
Translocation Factor for Fodder' ' , " ' "  ' "' 
Dry Foliar Interception Fraction for Non-Leafy 
Dry Foliar Interception Fraction for Leafy 
Dry Foliar Interception Fraction for Fodder 
Uet Foliar Interception Fraction for Non-Leafy 
Uet Foliar Interception Fraction for Leafy 
Uet Foliar Interception Fraction for Fodder 
Ueathering Removal Constant for Vegetation 
! I ,  ' 

C-12 concerGitidn' in water (g/cm**3) 
C-12 concentration in contaminated soil (g/g) 
Fraction of vegetation carbon from soil 
Fraction of vegetation carbon from air 
C-14 evasion layer thickness in soil (m) 
C-14 evasion flux rate from soil (l/sec) 
C-12 evasion flux rate from soil (l/sec) 
Fraction of grain in beef cattle feed 
Fraction of grain in milk cow feed 

Storage times of contaminated foodstuffs (days): 
Fruits, non-leafy vegetables, and grain 
Leafy vegetables 
Milk 
Meat and poultry 
Fish 
Crustacea and mol tusks 
Well water 
Surface water 
Livestock fodder 

. 

Thickness of building foundation (m) 
Bulk density 'of building foundation (g/cm**3) 
Total porosity of the cover material 
Total porosity of the building foundation 
Volunetric water content of the cover material 
Volwtric water content of the foundation 
Diffusion coefficient for radon gas (m/sec): 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixing (m) 
Average building air exchange rate (l/hr) 
Height of the building (room) (ml 
Building interior area factor 
Building depth below ground surface (m) 
Emanating power of Rn-222 gas 
Emanating power of Rn-220 gas 

timber of graphical time points 

irameter S 
User 
Input 

1.000E-01 
l.OOOE+OO 
not used 
2.500E-01 
2.500E-01 
not used 
2.500E-01 
2.500E-01 
not used 
2.000E+01 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.400E+01 
l.OOOE+OO 
l.OOOE+OO 
2.000E+01 
7.000E+00 
7.000E+00 
1.000E+00 
1 .000E+00 
4.500E+01 

not used 
not used 
not used 
not used 
not used 
not used 

not u s 2  
not used 
not used 
not used 
not used : 
not used I 
not used 
not used 
not used 
7ot used 

32 

iary (cont 

Default 

1.000E-01 
1.000E+00 
l.OOOE+OO 
2.500E- 01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E-01 
2.500E -01 
2.000E+01 

2.000E-05 
3.000E-02 
2.000E-02 
9.800E- 01 
3.000E-01 
7.000E-07 
1.000E-10 
B.OOOE-01 
2.000E-01 

1.400E+01 
l.OOOE+OO 
l.OOOE+OO 
2.000E+01 
7.000E+00 
7.000E+00 
l.OOOE+OO 
l.OOOE+OO 
4.500E+01 

2.400E+00 
1.500E-01 

4.000E-01 
1.000E-01 
5. OOOE -02 
3.000E-02 

2.000E-06 
3. OOOE - 07 
2.OOOE-06 
2.OOOE+00 
5.000E-01 

D.OOOE+OO 
I.OOOE+OO 
2.500E-01 
i .500E-01 

2.500E+00 

- - -  

Jed) 
Used by RESRAD 

(If different from user input) 

- - -  

Parameter 
Name 

TIV(1) 
TIV(2) 
TlV(3) 
RDRY ( 1 
RORY (2) 
RDRY(3) 
RUET(1) 
RUET (2 1 
RUET (3 
ULAM 

C12UTR 
c12cz 
CSOIL 
CAIR 
DMC 
EVSN 
REVSN 
AVFG4 
AVFG5 

STOR-T( 1 1 
STOR-T (2) 
STOR-T(3) 
STOR-T (4) 
STOR-TC5 
STPR-T (6) 
STOR-T(7) 
STOR-T (8) 
STOR-T(9) 

FLOOR1 
DENSFL 
TPCV 
TPFL 
PH2OCV 
PH2OFL 

D I FCV 
D I FFL 
IIFCZ 
HMIX 
iEXG 
iRH 
FA I 
)MFL 
%ANA( 1 ) 
iMANA(2 ) 

IPTS . 
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Sumnary : Post Remediation Future Resident Scenario - 16S.6a-f, Class I 1  Areas 
F i l e  : R16S6-11.RAD 

O I  Menu 

Sitespecific Parameter I 

Used by RESRAD . Parameter 
(If different from user input) I Name 

User 
Parameter 

I 

0 

! 

S m a r y  of Pathway Selections 

Path way 

1 - -  external g a m a  
2 -- inhalation (u/o radon) 
3 - -  plant ingestion 
4 - -  meat ingestion 
5 - -  milk ingestion 
6 - -  aquatic foods 
7 - -  drinking water 
8 - -  soil ingestion 
9 - -  radon 
Find peak pathway doses 

User Selection 

active 
active 
active 

suppressed 
suppressed 
suppressed 

active 
active 

suppressed ' 

active 1 

lRESRAD, Version 5.95 TH Limit = 0.5 year 08/30/2000 17:09 Page a 
sumnary : Post Remediation Future Resident Scenario - 16S.6a-f, Class I 1  Areas 
File : R16S6-ll.RAD 

Contaminated Zone Dimensions Initial Soi 1 Concentrations, pCi/g 

: Area: : 2040.00.square meters ,,, . L  CS-137 ,, , 1.480Et00 , . ,. i 
i 

. , I  

Thickness: 0.30 meters ; . . !  ' 
Cover Depth: 0.00 meters 
0. 

Total Dose TDOSE(t), mrem/yr 

Total Mixture S u n  M(t) = Fraction of Basic Dose Limit Received at Time (t) 
Basic Radiation Dose Limit =' 15 mrem/yr 

t (years): 0.000Et00 5.000Et01 
TDOSE(t): 3.015Et00 7.520E-01 

M(t): 2.010E-01 5.014E-02 . 
. I  

OMaximun TDOSE(t): 3.015Et00 mrem/yr at t = 0.000Et00 years 
'. ! 

! I  . *  . t '  ' I 

! ,  
I 



D, Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 17:09 
ry : Post Remediation Future Resident Scenario - 16S.6a-fI Class 11 Areas 

F i l e  : R16S6-11.RAD 
, * * : I * (  a .  

L I . '  : . ,  

Soi 1 

To ta l  Dose Contributions TDOSE(1 ,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and F rac t i on  o f  Total Dose A t  t = 0.000E+00 years 

Water Independent Pathways ( Inhalat ion excludes radon) 0 
0 Ground Inhale t i on  Radon Plant Meat M i l k  
Radio- 
Nucl i de  mrm/yr f r a c t  . mrem/yr f ract. mrem/yr f ract .  mrem/yr f ract. mrem/yr f ract. mrem/yr f rac t  . 
Cs-137 2.978E+00 0.9880 2.197E-06 0.0000 0.000E+00 0.0000 3.382E-02 0.0112 O.OOOE+OO O.OOOO O.OOOE+OO 0.0000 -- -____I_ _ _ p _  -1.I - - - 
Total 2.978E+00 0.9880 2.197E-06 0.0000 0.000€+00 0.0000 3.382E-02 0.0112 0.000E+00 0.0000 0.000E+00 0.0000 
0 

Tota l  Dose Contributions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = O.OOOE+OO years 

D Hater Dependent Pathways 
0 Water Fish Radon Plant Meat Mi lk  
Radio- 
Nuclide mrem/yr f r a c t .  mrem/yr fract. mrem/yr f r a c t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 O.OOOE+OO 0.0000 0.000€+00 0.0000 O.OOOE+OO 0.0000 - - - -- _ _ p -  -__ - -- -- 
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+O0 0.0000 0.000E+00 0.0000 O.fIOOE+OO 0.0000 3.015€+00 1.0000 

O*Sm of a l l  water independent and dependent pathways. 
lRESRAD, Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 17:09 Page 10 
Stannary : Post Remediation Future Resident Scenario - l6S.6a-fI Class 11 Areas 
F i l e  : R16S6-II.RAD 

mrem/yr f r a c t  . 
2.398E-03 0.0008 

2.398E-03 0.0008 
I 

I 

A1 1 Pathways* 
~ 

mrem/yr f rac t .  

3.015E+00 1.0000 

Tota l  Dose Contributions TDOSE(i,p,t) f o r  Individual Radionuclides (i) and Pathways (p) 
As mrem/yr and F rac t i on  o f  Total Dose A t  t 5.000E+01 years 

Uater Independent Pathways ( Inhalat ion excludes radon) 

Radio- 
Nuclide mrem/yr ' f r a c t .  "hrem/yr '  f r ac t .  inrem/yr f r a c t .  ' mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  

0 
0 :Ground, ' Inhalat ion ,, Radon " Plant Meat Milk so i  1 

1 ' .  , . < :  , I  

- - 
cs-137 7.444~-01 0.9898 5.504~-07 0.0000 O.OOOE+OO o.oooo 7.057~-03 0.0094 O.OOOE+O~ o.oooo O.OOOE+OO 0.0000 6.005~-04 o.oooa --- I -------,-- 
Total 7.444E-01 0.9898 5.504E-07 0.0000 0.000E+00 0.0000 7.057E-03 0.0094 0.000E+00 0.0000 0.000E+00 0.0000 6.005E-04 0.0008 
0 

Total Dose Contributions TDOSE(i ,p, t )  f o r  Ind iv idual  Radionuclides ( i )  and Pathways (p) 
As mrem/yr and Fract ion of. Total Dose A t  t = 5.000€+01 years 

D Water Dependent Pathways 
o,.. ' i , ' .  . i , # U a t e r , i  ! j * i , ! c . !  ... ;lFish.,4tt _..,. , , . (  ,, {, , ! .  , Plant ' * *  , . i  2 Meat Mi lk  A l l  Pathways* 
Radio-, 
Nucl ide mrem/yr 

CS-137 0.000E+00 

Total O.OOOE+OO 
O * s y  o f  a l l  water 

~~ 

' mrem/yr ' fract. " mrem/yr f r a c t :  mrem/yr ' fract. mrem/yr' f r a c t i  mrem/frn.fract. mrem/yr f rac t .  f rac t .  

0 . ~ ~ ~ ~  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.520E-01 1.OooO 

o.0000 0.000~+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000€+00 0.0000 0.000E+00 0 . ~ ~ 0 0  7.520E-01 1 .oooo 
independent and dependent pathways. 

- 8  - -  - ----- ---..---- -- - 



IRESRAD, Version 5.95 T'h Limitt= 0.5 year 08/30/2000 17:09 Page 1 1  
S m a r y  : Post Remediation Future Resident Scenario - 16S.6a-fI Class I 1  Areas 
File : R16S6-11.RAD 

Dose/Source Ratios Sunned Over A1 1 Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 

OParent Product Branch DSR( j,t) (mrem/yr)/(pci/g) 
(i) (j) Fraction* t= 0.000E+00 5.000E+01 -- 

CS-137 CS-137 1.000E+00 ' 2.037E+00 5.081E-01 
--b I . .  -- 
"Branch Fraction is the cunulative factor for the jlt principal radionuclide daughter: 
The DSR includes contributions from associated (half-life 5 0.5 yr) daughters. 

Single Radionuclide Soil Guidelines G(i,t) in pci/g 

CUMBRF(j) =.BRF(l)*BRF(2)* ... BRF(j). 
0 

Basic Radiation Dose Limit = 

( i )  t= 0.000E+00 5.000E+01 

CS-137 7.364E+00 2.952E+01 

15 mrem/yr 
ONucl ide 

- - >  

0 
Sunned Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g) 
and Single Radionuclide Soil Guidelines G(i,t)l in pCi/g 

at tmin = time of m i n i m  single radionuclide soil guideline 

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) OSR(i,tmax) G(i,tmax) 
and at tmax = time of m a x i m  total dose = O.OOOE+OO.years 

( i )  pCi/g (years) (pCi/g) (pCi/g) 

CS-137 1.480E+00' 0.000E+00 2.037E+00 7.364E+00 2.037E+00 7.364E+00 
-I--. - .  - 
lRESRAD, Version 5.95 T'h Limit = 0.5 year 08/30/2000 17:09 Page 12 
S m r y  : Post Remediation Future Resident Scenario - 16S.6a-fI Class I I  Areas 
File : R16S6-11.RAD 

Individual Nuclide Dose Sunned Over A l l  Pathuays 
Parent Nuclide and Branch Fraction Indicated . 

ONucl ide Parent BRF(i) DOSE( jltIl mrem/yr 
( j )  (i) t= 0.000Et00 5.000E+01 -- 

CS-137 CS-137 l.OOOE+OO 3.015E+00 7.520E-01 
--I * 
BRF(i) is the branch fraction of the parent nuclide. 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

( j )  ( i )  t= 0.000E+00 5.000E+01 
ONucl ide Parent BRF( i ) S(j,t), @i/s 
-- 
CS-137 CS-137 l.OOOE+OO 1.480E+00 3.707E-01 
--a _- 
BRF(i) is the branch fraction of the parent nuclide. 

ORESMAIll5.EXE execution time = 24.56 seconds 
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S m a r ;  : Post Remediation Present Workek Scenario - 16E.1, Class I Area 
File : W16E-l-I.RAD 

Table of Contents 

Part I: Mixture Suns and Single Radionuclide Guidelines 

File 

0 
Menu 

B- 1 
B- 1 

D-1 
0-1 

D-34 ' 
D-34 
D-34 
0-34 

D-5 
D-5 
D-5 - - 

Dose Conversion Factor (and Related) Parameter Sumnary ... 2 
Site-Specific Parameter Sunnary .......................... 3 
S m a r y  of Pathway Selections ............................ 7 
Contaminated Zone and Total Dose S m a r y  ................. 8 
Total Dose Components 

Time = O.OOOE+OO .................................... 9 
Time = l.OOOE+OO .................................... 10 

Dose/Source Ratios Sumned Over All Pathways .............. 11 
Single Radionuclide Soil Guidelines ...................... 1 1  
Dose Per Nuclide Sumned Over All Pathways ....... ........ 12 
Soil Concentration Per Nuclide ........................... 12 

S m a r y  : Post Remediation Present Worker Scenario - 16E.1, Class I Area 
IRESRAD, Version 5.95 T% Limit = 0.5 year 08/30/2000 14:33 Page 2 

: W16E-1-1 .RAD 

Dose Conversion Factor (and Related) Parameter Sumnary 
File: Default-LIB 

Parameter 

Dose conversion factors for inhalation, mrem/pCi: 
C~-137+D 

Dose conversion factors for ingestion, mrem/pCi: 
CS- 137tD 

Food transfer factors: 
Cs-I37+D , plant/soi 1 concentration ratio, dimensionless 
Cs-l37+D , beef/livestock- intake ratio; (pci/kg)/(pCi/d) 
Cs-137+D , mi lk/livestock-intake ratio, (pCi/L)/(pCi/d) 
Eioaccumulation factors, fresh water, L/kg: 
Cs-l37+D , fish 
Cs-l37+D , crustacea and mollusks 

Current 
Value 

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+O2 

Def aut t 

3.190E-05 

5. OOOE -05 

4.000E-02 
3. OOOE - 02 
8.000E-03 

2.000E103 
1.000E+02 

Parameter 
Name 

. 

I 



e
l
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Sunnary : Post Remediation Present Worker Scenario - 16E.1, Class I Area 
F i l e  : W16E-I-I.RAD 

S i  te-spectf i c  Parameter Sumnary (continued) 
0 User Used by RESRAD Parameter 
Menu Parameter Input  Default ( I f  d i f f e r e n t  from user input) Name 

LYMAX TITL M a x i m  number o f  i n teg ra t i on  points  f o r  dose 17 
TITL Maximum nunber o f  i n teg ra t i on  points  f o r  r i s k  257 - - -  KYMAX 

- - -  _ _ _  _ _ _  

Sumnary o f  Pathway Selections 

Pathway 

1 - -  external gama 
2 - -  i nha la t i on  (w/o radon) 
3 - -  p l a n t  ingest ion 
4 - -  meat ingest ion 
5 - -  m i l k  ingest ion 
6 - -  aquatic foods 
7 - -  d r i nk ing  water 
8 - -  s o i l  ingest ion 
9 - -  radon 
Find peak pathway doses 

User Selection 

ac t i ve  
ac t i ve  

suppressed . 
suppressed 
suppressed 
suppressed 

ac t i ve  
ac t i ve  

suppressed 
ac t i ve  

IRESRAD, Version 5.95 TK L i m i t  = 0.5 year 08/30/2000 14:33 Page 8 
Sumnary : Post Remediation Present Worker Scenario - 16E.1, Class I Area 
F i l e  : W16E-I-I.RAD 

Contaminated Zone Dimensions I n i t i a l  S o i l  Concentrations, pCi/g 

Area: 2320.00 
Thickness: 0.15 

Cover Depth: 0.15 
0 

Basic 
Tota l  Mixture Sum M ( t )  

square meters CS-137 1.070€+00 
meters 
meters 

Tota l  Dose TDOSE(t), mrem/yr 
Radiat ion Dose L i m i t  15 mrem/yr 
= Fract ion o f  Basic Dose L i m i t  Received a t  Time (t) 

t (years): O.OOOE+OO 1.000€,+00 
TDOSE(t): 6.234E-02 6.142E-02 

M ( t ) :  4.156E-03 4.094E-03 
OMaximum TDOSE(t): 6.234E-02 mrem/yr a t  t = 0.000E+00 years - 



IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:33 Page 9 
Sumnary : Post Remediation Present Worker Scenario - 16E.1, Class I Area 
F i l e  : W16E-I-I.RAD 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = 0.000E+00 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inhalat ion Radon Plant Meat M i l k  Soi 1 
Radio- 

CS-137 6.234E-02 1.0000 2.298E-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 - - 
Total 6.234E-02 1 .OOOO 2.298E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 
0 

Tota l  Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t O.OOOE*OO years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  
Radio- 
Nucl i de  mrem/yr f ract .  mrem/yr f ract. mrem/yr f ract .  mrem/yr f ract .  mrem/yr f ract. mrem/yr f ract. ' 

CS-137 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0-0000 O.OOOE+OO O.OOOO 
7 - 
Total 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000€+00 0.0~00 0.000€+00 0.0000 

O*Sum o f  a l l  water independent and dependent pathways. 
IRESRAD, Version 5.95 T% L im i t  = 0.5 year 08/30/2000 14:33 Page 10 
Sumnary : Post Remediation Present Worker Scenario - 16E.1, Class I Area 
F i l e  : W16E-I-I.RAD 

1.467E-06 0.0000 

1.467E-06 0.0000 
- 

A l l  Pathways* 

mrem/yr f r a c t  . 
6.234E-02 1 .OOOO 

6.234E-02 1.0000 

Tota l  Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t 1.000E*00 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inhalat ion Radon Plant Meat M i l k  Soi 1 

Radio- 

~~ 

To ta l  6.141E-02 0.9999 6.710E-09 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
0 

Tota l  Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion of Tota l  Dose A t  t = I.OOOE+OO years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  
Radio- 
Nucl i de  mrem/yr f ract .  mrem/yr f r a c t  . mrem/yr f r a c t  . mrem/yr f ract. mrem/yr f ract. mrem/yr f r a c t  . 
Cs-137 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO O.OOOO 
- >  * -  - d- *= =* 

Tota l  0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
O*sm of a1 1 water independent and dependent pathways. 

4.282E-06 0.0001 

A1 1 Pathways" 

mrem/yr f ract. 

6.142E-02 1.0000 

6.142E-02 1 .OOOO 
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Sumnary : Post Remediation Present Worker Scenario - 16E.1, Class I Area 
File : W16E-l-I.RAD 

Dose/Source.Ratios Sunned Over ALL Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 
OParent Product Branch DSR(j,t) (mrem/yr)/(pCi/g) 

(i) ( j )  Fraction* t= O.OOOE+OO 1.000E+00 -- 
CS-137 CS-137 I .OOOE+OO 5.826E-02 5.740E-02 
--> 

*Branch Fraction is the cumulative factor for the jlt principal radionuclide daughter: 
The DSR includes contributions from associated (half-life i 0.5 yr) daughters. 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

CUMBRF(j) = BRF(I)*BRF(2)* ... BRF(j). 
0 

Basic Radiation Dose Limit = 15 mrem/yr 

(i)  t= 0.000E+00 1.000E+00 

CS-137 2.575E+02 2.613E+02 

ONuc 1 i de 

- 
0 

Suned Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g) 
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin = time of minimum single radionuclide soil guideline 
and at tmax = time of maximum total dose = 0.000E+00 years 

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 
(i)  pCi/g (years 1 ( pC i /g) ( pC i /g 1 

CS-137 1.070E*00 0.000E+00 5.826E-02 2.575E+02 5.826E-02 2.575E+02 - 
IRESRAD, Version 5.95 T% Limit = 0.5 year 08/30/2000. 14:33 Page 12 
Sunary : Post Remediation Present Worker Scenario - 16E.1, Class I Area 
File : W16E-l-I.RAD 

Individual Nuclide Dose Sumned Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

Cj> (i) t= O.OOOE+OO 1.000E+00 
ONucl ide Parent BRF(i) DOSE( j , t 1, mrem/yr 

-- 
13-137 CS-137 l.OOOE+OO 6.234E-02 6.142E-02 -- 
BRF(i) is the branch fraction of the parent nuclide. 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

( j )  (i) t= 0.000E+00 I.OOOE+OO 

CS-137 CS-137 1.000E+00 . 1.070E+00 I.O38E+OO 

BRF(i) is the branch fraction of the parent nuclide. 

ONuclide Parent BRF(i) s(j,t), pCi/g 

-- 
-- 
ORESMAIN5.EXE execution time = 24.50 seconds 

. 
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Sumnary : Post Remediation Present Worker Scenario - 16E.1, Class I 1  Areas 
File : W16EI-II.RAD 

Table of Contents 

Part I: Mixture Sums and Single Radionuclide Guidelines 

Dose Conversion Factor (and Related) Parameter Sumnary ... 
Site-Specif ic Parameter S m a r y  .......................... 
Sunnary of Pathway Selections ............................ 
Contaminated Zone and Total Dose Sumnary ................. 
Total Dose Components 

Time = O.OOOE+OO .................................... 
Time = 1.000E+00 .................................... 

Dose/Source Ratios Sumned Over All Pathways .............. 
Single Radionuclide Soil Guidelines ...................... 
Dose Per Nuclide summed Over All Pathways ................ 
Soil Concentration Per Nuclide ........................... 
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2 
3 
7 
8 

9 
10 
1 1  
1 1  
12 
12 

File 

0 
Menu 

6-1 
6- 1 

D-I 
D-1 

D-34 
D-34 
D-34 
0-34 

0-5 
D-5 
D-5 - - 

: W16EI-II.RAD 

Dose Conversion Factor (and Related) Parameter Sumnary 
File: Default.LI6 

Parameter 

Dose conversion factors for inhalation, mrem/pCi: 
C~-137+D 

Dose conversion factors for ingestion, mrem/pCi: 
Cs-137+D 

Food transfer factors: 
Cs-I37+D , plant/soil concentration ratio, dimens. mless 
Cs-I37+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 
Cs-I37+D , mi lk/livestock-intake ratio, (pCi/L)/(pCi/d) 
Eioaccwnulation factors, fresh water, L/kg: 
Cs-I37+D , fish 
Cs-I37+D , crustacea and mollusks 

Current 
Value 

3;190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+02 

Def aut t 

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+O2 

Parameter 
Name 

DCF2( 

DCF3( 

RTF( 

-. 
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Surmary : Post Remediation Present Worker Scenario - 16E.1, Class I 1  Areas 
F i l e  : W16E1-II.RAD 

Site-Specif i c  Parameter Sumnary (continued) 
Parameter Used by RESRAD 1 User I Default ( I f  d i f f e r e n t  from user input) I Name Menu Parameter Input I 

~ 

TITL 
TITL 

LYMAX 
KYMAX 

- _ -  - - _  Maximum number of i n teg ra t i on  points  f o r  dose 17 
Maximum number o f  i n teg ra t i on  points  for r i s k  257 - - _  - _ _  

S m a r y  o f  Pathway Selections 

Pathway I User Selection 

1 - -  external gama 
2 - -  i nha la t i on  (w/o radon) 
3 - -  p lan t  ingest ion 
4 - -  meat ingest ion 
5 - -  m i l k  ingest ion 
6 - -  aquatic foods 
7 - -  d r i nk ing  water 
8 - -  s o i l  ingest ion 
9 - -  radon 
Find peak pathway doses 

ac t i ve  
ac t i ve  

suppressed 
suppressed 
suppressed 
suppressed 

ac t i ve  
ac t i ve  

suppressed 
ac t i ve  

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year , 08/30/2000 14:26 Page 8 
S m a r y  : Post Remediation Present Worker Scenario - 16E.1, Class 11 Areas 
F i l e  : W16E1-1I.RAD 

Contaminated Zone Dimensions I n i t i a l  S o i l  Concentrations, pCi/g 

Area: 3110.00 square meters CS-137 1.030E+00 
Thickness: 0.30 meters 

Cover Depth: 0.00 meters 
0 

Tota l  Dose TDOSE( t 1, mrem/yr 

Tota l  Mixture Sum M ( t )  = Fract ion of Basic Dose L i m i t  Received a t  Time (t) 
Basic Radiat ion Dose L i m i t  = 15 mrern/yr 

~ ~ 

t (years): 0.000€+00 l.OOOE+OO 
TDOSE(t ) :  7.025E-01 6.839E-01 

M ( t ) :  4.684E-02 4.559E-02 
OMaximum TDOSE(t) :  7.025E-01 mrem/yr a t  t = 0.000E+00 years 
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Sumnary : Post Remediation Present Worker Scenario - 16E.1, Class I 1  Areas 
F i l e  : W16E1-1I.RAD 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = 0.000E+00 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inha la t i on  Radon Plant Meat M i l k  Soi 1 
Radio- 
Nucl i d e  mrem/yr f ract. mrem/yr f ract. mrem/yr f ract. mrem/yr f rac t  . mrem/yr f ract. mrem/yr f rac t  . mrem/yr f r a c t  . 
CS-137 7.021E-01 0.9994 6.891E-07 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.266E-04 0.0006 - - 
Total  7.021E-01 0.9994 6.891E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 4.266E-04 0.0006 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = 0.000E+00 years 

0 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  A l l  Pathways* 
Radio- 
Nucl ide mrem/yr f ract .  mrem/yr f ract. mrem/yr f ract. mrem/yr f ract. mrem/yr f ract .  mrem/yr f ract. mrem/yr f ract .  - 
CS-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.OOOO O.OOOE+OO O.0000 O.OOOE+OO O.OOOO 7.025E-01 I .OOOO 

= - - = 
Total 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 7.025E-01 1.0000 

O*Surn of a l l  water independent and dependent pathways. 
IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:26 Page 10 
Sumnary : Post Remediation Present Worker Scenario - 16E.1, Class I 1  Areas 
F i l e  : W16E1-II.RAD 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 1.000E+00 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inhalat ion Radon Plant Meat M i l k  Soi 1 
Radio- 
Nucl i d e  mrem/yr f r a c t  . mrem/yr f ract .  mrem/yr f r a c t  . mrem/yr f ract. mrem/yr f ract. mrern/yr f ract. mrem/yr f ract .  

CS-137 6.835E-01 0.9994 6.708E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.152E-04 0.0006 - - 
Total 6.835E-01 0.9994 6.708E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.152E-04 0.0006 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = 1.000E+00 years 

0 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  A l l  Pathways* 
Radio- 
Nucl ide mrem/yr f r a c t  . mrem/yr f ract. mrem/yr f r a c t  . mrem/yr f ract. mrem/yr f ract. mrem/yr f ract. . mrem/yr f r a c t  . - -  
CS-137 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.839E-01 1.0000 

Tota l  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 6.839E-01 1.0000 
I -  - - = 

O*sm of a1 1 water independent and dependent pathways. 
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S m a r y  : Post Remediation Present Worker Scenario - 16E.1, Class I 1  Areas 
File : W16El-II.RAD 

Dose/Source Ratios sumned Over All Pathways 
parent and Progeny Principal Radionuclide Contributions Indicated 
Oparent Product Branch DSR( j, t )  (mrem/yr)/(pCi/g) 

(i) ( j )  Fraction* t= 0.000E*00 I.OOOE+OO -- 
CS-137 CS-137 1.000E+00 6.821E-01 6.640E-01 

*Branch Fraction is the cumulative factor for the jlt principal radionuclide daughter: 
The DSR includes contributions from associated (half-life s 0.5 yr) daughters. 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

-- 
CUMBRF(j) = BRF(I)*BRF(2)* ... BRF(j). 

0 

Basic Radiation Dose Limit = 15 mrem/yr 

( i ) t= O.OOOE+OO 1.000E+00 

CS-137 2.199E+01 2.259E+01 

ONuc 1 i de 

- 
0 

Sumned Dose/Source Ratios DSR(i , t) in (mrem/yr)/(pCi/g) 
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin = time of minimum single radionuclide soil guideline 
and at tmax = time of maximum total dose = O.OOOE+OO years 

ONuclide Initial tmin DSR( i ,tmin) G(i ,tmin) DSR(i , tmax) G(i ,tmax) 
(i)  pCi/g (years) (pci /g) (pCi/g 1 

CS-137 1.030E+00 0.000E+00 6.821E-01 2.199E+01 6.821E-01 2.199E+01 

IRESRAD, Version 5.95 T% Limit = 0.5 year 08/30/2000 14:26 Page 12 
Swmary : Post Remediation Present Worker Scenario - 16E.1, Class I 1  Areas 
File : V16El-II.RAD 

Individual Nuclide Dose Sumned Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

Cj) ('i) t= 0.000E+00 l.OOOE+OO 

(3-137 CS-137 l.OOOE+OO 7.025E-01 6.839E-01 

ONucL ide Parent BRF(i 1 DOSE( j , t 1 , mrem/yr 
~- 
______ 
~~ 

BRF(i) is the branch fraction of the parent nuclide. 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

(j) (i) t= 0.000E+00 1.000E+00 
ONuclide Parent BRF(i) s(j,t), pCi/g 

-- 
CS-137 CS-137 I .000E+00 1.030E+00 I .003E+00 -- 
BRF(i) is the branch fraction of the parent nuclide. 
ORESMA I N5. EXE execution time = 24.33 seconds 

.. 
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Sumnary : Post Remediation Present Worker Scenario - 16E.2-3, Class I Area 
F i l e  : W16E-2-I.RAD 

- Table of Contents 

Par t  I :  Mixture Sums and Single Radionuclide Guidelines 

Dose Conversion Factor (and Related) Parameter Surnnary ... 
Si te -Spec i f i c  Parameter Sumnary .......................... 3 

Contaminated Zone and Total Dose Sumnary ................. 
2 

7 
8 

Time = 0.000E+00 .................................... 9 
Time = l.OOOE+OO .................................... 10 

Dose/Source Ratios Surnned Over ALL  Pathways .............. 11 
Single Radionuclide S o i l  Guidelines ...................... 11 
Dose Per Nucl ide Surnned Over A l l  Pathways ................ 12 
S o i l  Concentration Per Nuclide ........................... 12 

Sumary : Post Remediation Present Worker Scenario - 16E.2-3, Class I Area 
F i l e  : W16E-2-1 .R.AD 

Summary o f  Pathway Selections ............................ 
Tota l  Dose Components 
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Dose Conversion Factor (and Related) Parameter Sumnary 

0 
Menu 

B-1 
B-1  

D - I  
D - I  

D-34 
D -34 
D-34 
D-34 

D-5 
D-5 
D-5 

- 

- - 

Parameter 

F i l e :  Defaul t -L IB 
Current 
Va 1 ue 

Dose conversion factors  f o r  inhalat ion, mrem/pCi: 
C~-137+D 

Dose conversion factors  f o r  ingestion, mrem/pCi: 
C~-137+D 

Food t rans fe r  factors: 
Cs-I37+D , plant /so i  1 concentration ra t i o ,  dimensionless 
Cs-I37+D , beef/ l ivestock-intake ra t i o ,  (pCi/kg)/(pCi/d) 
Cs-I37+D , m i  lk / l ivestock- in take ra t i o ,  (pCi/L)/(pCi/d) 

Bioaccumulation factors, fresh water, L/kg: 
Cs-I37+D , f i s h  
Cs-I37+D , crustacea and mollusks 

3 - 190E-05 

5.000E- 05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+02 

Defaul t  

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+02 

Parameter 
Name 

-. 



0 
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~ 

TITL 
TITL 

Maximun number o f  i n teg ra t i on  po in ts  f o r  dose 
M a x i m  number o f  i n teg ra t i on  points  f o r  r i s k  

Sumnary : Post Remediation Present Worker Scenario - 16E.2-3, Class I Area 
F i l e  : W16E-2-I.RAD 

LYMAX 
25 7 - - -  KYMAX 

- _ _  _ _ _  17 - - -  

0 
Menu I 

s i  te-Specif i c  Parameter Sumnary (continued) 
Used by RESRAD Parameter 

Parameter Input 1 Defaul t  I ( I f  d i f f e r e n t  from user input )  I Name 

Sumnary o f  Pathway Selections 

Path way I User Select ion 
~~ 

1 - -  external  gama 
2 - -  i nha la t i on  (w/o radon) 
3 - -  p l a n t  ingestion 
4 - -  meat ingest ion 
5 - -  m i l k  ingestion 
6 - -  aquatic foods 
7 - -  d r ink ing  water 
8 - -  s o i l  ingestion 
9 - -  radon 
Find peak pathway doses 

ac t i ve  
ac t i ve  

suppressed 
suppressed 
suppressed 
suppressed 

a c t i v e  
a c t i v e  

suppressed 
ac t i ve  
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Sumnary : Post Remediation Present Worker Scenario - 16E.2-3, Class I Area 
F i l e  : W16E-2-I.RAD 

Contaminated Zone D imensi ons I n i t i a l  s o i l  Concentrations, pCi/g 

Area: 584.00 square meters CS-137 1.440E+00 
Thickness: 0.15 meters 

Cover Depth: 0.15 meters 
0 

Total Dose TDOSE(t1, mrem/yr 

Tota l  Mixture Sum M ( t )  = Fract ion o f  Basic Dose L i m i t  Received a t  Time (t) 
Basic Radiat ion Dose L i m i t  = 15 mrem/yr 

t (years): O.OOOE+OO 1.000E+00 
TDOSE( t ) : 8.389E-02 8.265E-02 

M( t) : 5.593E-03 5.510E-03 
OMaximum TDOSE(t): 8.389E-02 mrem/yr a t  t = O.OOOE+OO years * 
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Sumnary : Post Remediation Present Worker Scenario - 16E.2-3, Class I Area 
F i l e  : Wl6E-2-I.RAD 

Totak Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionucl ides-( i)  and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = O.OOOE+OO years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inha la t i on  Radon Plant Meat M i l k  Soi 1 
Radio- 
Nucl ide mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  rnrern/yr f rac t .  mrem/yr fract. 

CS-137 8.389E-02 1.0000 2.677E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.153E-06 0.0000 

Tota l  8.389E-02 1.0000 2.677E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.153E-06 0.0000 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides. (i) and Pathways (p) 
As mrem/yr and Fract ion of Tota l  Dose A t  t = 0.000E+00 years 

7 * -  P i- I - 2  - P  - s  I- I 4- 

0 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  A l l  Pathways* 

Radio- 
Nucl ide mrem/yr f ract .  mrem/yr f ract. mrem/yr f rac t  . mrem/yr f r a c t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  

Cs-137 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.389E-02 1 .oooo 
Tota l  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.389E-02 1.0000 

- 
O*Sum o f  a1 1 water independent and dependent pathways. 
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Sumnary : Post Remediation Present Worker Scenario - 16E.2-3, Class I Area 
F i l e  : W16E-Z-I.RAD 

T o t a l  Dose Contributions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t 1.000E+00 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inha la t i on  Radon Plant Meat M i l k  
Radio- 
Nucl ide mrem/yr fract. mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f ract .  

CS-137 8.265E-02 1 .OOOO 7.815E-09 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Tota l  8.265E-02 1.0000 7.815E-09 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 
0 

Total Dose Contr ibutions TDOSE(i ,p, t )  f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 1.000E+00 years 

0 Water Dependent Pathways 
0 Water . Fish Radon Plant Meat Mi lk '  

Radio- 
Nucl ide mrem/yr f rac t .  rnrem/yr f rac t .  mrem/yr f rac t .  mrewyr  f rac t .  mrem/yr f rac t .  mrern/yr f rac t .  

CS-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Tota l  O.OOOE+OO 0.0000 0.000Ei00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 
= - 

O*sm o f  a l l  water independent and dependent pathways. 

Soi 1 

rnrem/yr f rac t  . 
3.365E-06 0.0000 

3.365E-06 0.0000 
- 

A l l  Pathways* 

mrem/yr f rac t  . 
8.265E-02 1.0000 

~~ 

8.265E-02 1.0000 
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S m a r y  : Post Remediation Present Worker Scenario - 16E.2-3, Class I Area 
F i l e  : W16E-2-I.RAD 

Parent and Progeny Pr inc ipa l  Radionuclide Contr ibutions Indicated 
Dose/Source Ratios s m d  Over A l l  Pathways 

OParent Product Branch DSR( j , t )  (mrem/yr)/(pCi/g) 
(i) (j)  Fraction* t= 0.000E+00 1.000E+00 -- 

CS-137 CS-137 l.OOOE+OO 5.826E-02 5.740E-02 

*Branch Fract ion is the cumulative fac to r  f o r  the j l t  p r i n c i p a l  radionucl ide daughter: 
The DSR includes contr ibut ions from associated ( h a l f - l i f e  i 0.5 yr) daughters. 

-- -- 
CUMBRF(j) = BRF(I)*BRF(2)* ... BRF( j ) .  

0 
Single Radionuclide S o i l  Guidelines G ( i , t )  i n  pCi/g 

Basic Radiat ion Dose L i m i t  = 

(i) t= 0.000E+00 l.OOOE+OO 

CS-137 2.575E+02 2.613E+02 

15 mrem/yr 
ONuclide 

0 
Sumed Dose/Source Ratios D S R ( i  ,t) i n  (rnrem/yr)/(pCi/g) 
and Single Radionuclide S o i l  Guidelines G ( i , t )  i n  pCi/g 

a t  tmin = time of minimum s ing le  radionucl ide s o i l  guidel ine 
and a t  tmax time of maximum t o t a l  dose = 0.000E+00 years 

ONuclide I n i t i a l  tmin OSR( i , tmin) G( i, tmin) DSR( i , tmax) 
(i) pCi/g (years) ( pc i /g) 

CS-137 1.440E+00 0.000E+00 5.826E-02 2.575E+02 5.826E-02 

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:35 
Sumnary : Post Remediation Present Worker Scenario - 16E.2-3, Class I 
F i l e  : W16E-2-I.RAO 

Ind iv idua l  Nucl ide Dose Sumed Over A l l  Pathways 
Parent Nucl ide and Branch Fract ion Ind icated 

C j )  (i) t =  0.000E+00 l.OOOE+OO 
ONuclide Parent B R F ( i )  DOSE( j , t), mrem/yr 

-- 
CS-137 CS-137 l.OOOE+OO 8.389E-02 8.265E-02 ~- -- 
B R F ( i )  i s  the  branch f r a c t i o n  o f  the parent nuclide. 

I nd i v idua l  Nuclide So i l  Concentration 
Parent Nucl ide and Branch Fract ion Ind icated 

Cj) (i) t= 0.000E+00 I.OOOE+OO 
ONuclide Parent B R F ( i )  s( j , t) ,  pCi/g 

-- 
CS-137 CS-137 l.OOOE+OO 1.440E+00 1.396E+00 -- -- 
B R F ( i )  i s  the  branch f r a c t i o n  of  the parent nuclide. 

ORESMAIN5.EXE execution time = 24.38 seconds 

2.575E+02 

Page 12 
Area 
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Sumnary : Post Remediation Present Uorker Scenario - 16E.2-3, Class I 1  Areas 
F i l e  : U16E2-II.RAD 

Table o f  Contents 
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Contaminated Zone and Tota l  Dose Sumnary ................. 8 
Total Dose Components 
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S o i l  Concentration Per Nucl ide ........................... 12 

Sumnary : Post Remediation Present Worker Scenario - 16E.2-3, Class I 1  Areas 
IRESRAD, Version 5.95 TYz L i m i t  = 0.5 year 08/30/2000 14:40 Page 

: W16E2-II.RAD F i l e  

0 
Menu 

6-1 
6-1 

D - I  
D - I  

D-34 
D-34 
D-34 
D-34 

D-5 
0-5 
D-5 

- 

~ - 

Dose Conversion Factor (and Related) Parameter Sumnary 
F i l e :  Default.LIB 

Parameter 

Dose conversion fac to rs  f o r  inhalat ion, mrem/pCi: 
C~-137+D 

Dose conversion fac to rs  f o r  ingestion, mrem/pCi: 
C~-137+D 

Food t ransfer  factors :  
Cs-I37+D , p l a n t / s o i l  concentration ra t i o ,  dimensionless 
Cs-I37+D , beef / l ivestock- in take ra t i o ,  (pCi/kg)/(pCi/d) 
Cs-I37+D , rn i lk / l ivestock- in take rat io ,  (pCi/L)/(pCi/d) 

Bioaccwnulation factors, f resh water, L/kg: 
Cs-I37+D , f i s h  
Cs-I37+D , crustacea and mollusks 

Current 
Value 

3.190E-05 

5.000E-05 

4.000E-02 
3.OOOE-02 
8.000E-03 

2.000E+03 
1.000E+02 

Default 

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+02 

Parameter 
Name 

DCF2( 

DCF3( 

RTF(  
RTF(  
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User 
Parameter Input 

Maximun number,of i n t e g r a t i o n  po in ts  f o r  dose 17 
257 Maximum number o f  i n t e g r a t i o n  po in ts  f o r  r i s k  

Swrmar; : Post Remediation Present Worker Scenario - 16E.2-3, Class I 1  Areas 
: W16E2-1 I .RAD 

Used by RESRAD 
( I f  d i f f e r e n t  from user input )  Defaul t  

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

F i l e  

0 .  
Menu 

Pathway 

1 - -  external gama 
2 - -  i nha la t i on  (w/o radon) 
3 -- p lan t  ingest ion 
4 -- meat ingest ion 
5 - -  m i l k  ingest ion 
6 - -  aquatic foods 
7 - -  dr ink ing water 
8 - -  s o i l  ingest ion 
9 - -  radon 
Find peak pathway doses 

TITL 
TITL - 

User Selection 

ac t i ve  
ac t i ve  

suppressed 
suppressed 
suppressed 
suppressed 

ac t i ve  
act ive 

suppressed 
act ive 

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:40 Page 8 
Sumnary : Post Remediation Present Worker Scenario - 16E.2-3, Class I 1  Areas 
F i l e  : W16E2-II.RAD 

Contaminated Zone Dimensions I n i t i a l  S o i l  Concentrations, pCi/g 

Area: 2050.00 square meters CS-137 7.300E-01 
Thickness: 0.30 meters 

Cover Depth: 0.00 meters 
0 

Tota l  Dose TDOSE(t1, mrem/yr 

Tota l  Mixture Sum M ( t )  = Fract ion of Basic Dose L im i t  Received a t  Time (t) 
Basic Radiat ion Dose L i m i t  = 15 mrem/yr 

t (years): 0.000E+00 I.OOOE+OO 
TDOSE(t): 4.932E-01 4.801E-01 

M ( t ) :  3.288E-02 3.201E-02 
OMaximum TDOSE(t): 4.932E-01 mrem/yr a t  t = O.OOOE+OO years * 

Parameter 
Name 

LYMAX 
KYMAX 
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Sumnary : Post Remediation Present Worker Scenario - 16E.2-3, Class I 1  Areas 
F i l e  : Ul6E2-II.RAD 

Tota l  Dose Contr ibutions TDOSE(i,p,t)- f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = O.OOOE+OO years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inhalat ion Radon Plant Meat M i l k  Soi 1 
Radio- 
Nuclide mrem/yr f ract .  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f ract. mrem/yr f ract .  mrem/yr f ract. 

CS-137 4.929E-01 0.9994 4.677E-07 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0,0000 O.OOOE+OO 0.0000 3.023E-04 0.0006 - ~ - > - ,  a- 

Total 4.929E-01 0.9994 4.677E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 3.023E-04 0.0006 

Tota l  Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion of Total Dose A t  t = 0.000E+00 years 

0 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  A l l  Pathways* 
Radio- 
Nucl ide mrem/yr f ract. mrem/yr f rac t  . mrem/yr f ract. mrem/yr f r a c t  . mrem/yr f ract. mrem/yr f r a c t  . mrem/yr f ract. 

CS-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.932E-01 1.0000 
P 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 4.932E-01 1 .OOOo 
O*Sum o f  a l l  water independent and dependent pathways. 

IRESRAD, Version 5.95 T% L im i t  = 0.5 year 08/30/2000 14:40 Page 10 
Sumnary : Post Remediation Present Worker Scenario - 16E.2-3, Class I 1  Areas 
F i l e  : W16EZ-II.RAD 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = 1.000E+00 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inhalat ion Radon Plant Meat M i l k  Soi 1 

Radio- 
Nuclide mrem/yr f ract .  mrem/yr f ract  . mrem/yr f ract .  mrem/yr f r a c t  . mrem/yr f ract .  mrem/yr f ract .  mrem/yr f ract. 

CS-137 4.798E-01 0.9994 4.553E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.943E-04 0.0006 - - - z  

Total 4.798E-01 0.9994 4.553E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.943E-04 0.0006 
0 

Tota l  Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion of Total Dose A t  t = I.OOOE+OO years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  A1 1 Pathways* 
Radio- 

~~ 

To ta l  O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.801E-01 1.0000 
O*Sum of a l l  water independent and dependent pathways. 
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Sumnary : Post Remediation Present Worker Scenario - 16E.2-3, Class 11 Areas 
F i l e  : U16E2-II.RAD 

Dose/Source Ratios Sumned Over A l l  Pathways 
Parent and Progeny Pr inc ipa l  Radionuclide Contr ibutions Ind icated 

OParent Product Branch D S R ( j , t )  (mrem/yr)/(pCi/g) 
(i) (j)  Fraction* t= 0.000E+00 1.000E+00 -- 

CS-137 CS-137 I .000E+00 6.757E-01 6.577E-01 
-7 

*Branch Fract ion i s  the cumulative factor f o r  the j l t  p r i n c i p a l  radionucl ide daughter: 
The DSR includes contr ibut ions from associated ( h a l f - l i f e  5 0.5 yr) daughters. 

Single Radionuclide S o i l  Guidelines G ( i , t )  i n  pCi/g 

CUMBRF(j) = BRF(I)*BRF(2)* ... BRF( j ) .  

0 

Basic Radiat ion Dose L i m i t  = 

(i) t= 0.000E+00 1.000E+00 

CS-137 2.220E+01 2.281 E+01 

15 mrem/yr 
ONuc 1 i de 

- 
0 

Summed Dose/Source Ratios D S R ( i , t )  i n  (mrem/yr)/(pCi/g) 
and Single Radionuclide So i l  Guidelines G ( i , t )  i n  pCi/g 

a t  tmin = t ime of minimum s ing le  radionucl ide s o i l  gu ide l ine 
and a t  tmax = t ime of maximum t o t a l  dose O.OOOE+OO years 

ONuclide I n i t i a l  t m i n  D S R ( i , t m i n )  G( i , tmin)  DSR(i,tmax) G(i,tmax) 
(i) pCi/g (years) ( pCi/g) ’ (pci/g) 

CS-137 7.300E-01 0.000€+00 6.757E-01 2.220€+01 6 . 7 5 7 ~ 0 1  2.220€+01 
7 

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:40 Page 12 
Summary : Post Remediation Present Worker Scenario - 16E.2-3, Class I 1  Areas 
F i l e  : W16E2-II.RAD 

Ind i v idua l  Nuclide Dose Sumned Over A l l  Pathways 
Parent Nuclide and Branch Fract ion Indicated 

( j )  t i )  t= O.OOOE+OO 1.000E+00 
ONuclide Parent BRF( i)  DOSE( j , t ) ,  mrem/yr 

-- 
CS-137 CS-137 l.OOOE+OO 4.932E-01 4.801E-01 

B R F ( i )  i s  the branch f r a c t i o n  o f  the parent nucl ide. 
______ ~ _ _ _  

Ind iv idua l  Nucl ide S o i l  Concentration 
Parent Nuclide and Branch Fract ion Indicated 

Cj> (i) t= 0.000E+00 1.000E+00 

CS-137 CS-137 l.OOOE+OO 7.300E-01 7.106E-01 

ONucl i d e  Parent BRF( i) s(i,t), pCi/g 

-- --- 
BRF(i) i s  the branch f r a c t i o n  o f  the parent nuclide. 

ORESMAIN5.EXE execution t ime = 24.66 seconds 
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Sumary : Post Remediation Present Worker Scenario - 16F. Class I Area 
File : W16F-I.RAD 

Table of Contents - 
Part I: Mixture Sums and Single Radionuclide Guidelines 

Dose Conversion Factor (and Related) Parameter S m a r y  . . . 
Site-Specific Parameter Sumnary .......................... 
S m r y  of Pathway Selections ............................ 
Contaminated Zone and Total Dose Sumary ................. 
Total Dose Components 

Time = 0.000E+00 ..................................... 
Time = I.OOOE+OO .................................... 

Dose/Source Ratios Sumned Over All Pathways .............. 
Single Radionuclide Soil Guidelines ...................... 
Dose Per Nuclide Sumned Over All Pathways ................ 
Soil Concentration Per Nuclide ........................... 

2 
3 
7 
8 

9 
10 
1 1  
1 1  
12 
12 

IRESRAD, Version 5.95 T% Limit = 0.5 year 08/30/2000 14:43 Page 2 
Sumary : Post Remediation Present Worker Scenario - 16F, Class I Area 
File 

0 
Menu 

B- 1 
6-1 

D-I 
D- 1 

0-34 
0-34 
0-34 
D-34 

D-5 
D-5 
D-5 - 

: W16F-I.RAD 

Dose Conversion Factor (and Related) Parameter Sumnary 
File: Default.LIB 

Par ame t er 

Dose conversion factors for inhalation, mrem/pCi: 
CS- 137+D 

Dose conversion factors for ingestion, mrem/pCi: 
CS - 137+D 
Food transfer factors: 
Cs-I37+D , plant/soil concentration ratio, dimensionless 
Cs- 137+D , beef / 1 i vestock- intake rat i 0, ( pC i / kg ) I  ( pCi /d) 
Cs-I37+D , mi lk/livestock-intake ratio, (pCi/L)/(pCi/d) 
Bioaccvnulation factors, fresh water, L/kg: 
Cs-I37+D , fish 
Cs-I37+D , crustacea and mollusks 

Current 
Va 1 ue 

3.190E-05 

5.000E-05 

4.000E-02 
3. OOOE -02 
8.000E-03 

2.000E+03 
1 .000E+02 

Default 

3.190E-05 

5.000E-05 

4.000E- 02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+02 

Pa ramet e r 
Name 

DCF2( 1) 

DCF3( 1) 

6IOFAC( 1,l) 
6IOFAC( 1,2) 

. 



08/30/2000 14:43 0 
IRESRAD. Version 5.95 T% L i m i t  = 0.5 Year 
S m a r y  : Post Remediation Present Worker Scenario - 16F, Class I Area 
F i l e  . : W16F-I.RAD 

Si te-Speci f ic  

Parameter 

Maximum number o f  i n teg ra t i on  po in ts  f o r  r i s k  

Sumary o f  Pathway Selections 

Pathway I User Selection 

'aremeter S m a r y  (continued) 
User Used by RESRAD Parameter 
Input Default ( I f  d i f f e r e n t  from user input) Name 

LYMAX 
KYMAX 

_ _ _  - - -  17 
257 _ _ _  - - -  

~ ~ ~ ~ 

1 - -  external gama 
2 - -  i nha la t i on  (w/o radon) 
3 - -  p lan t  ingest ion 
4 - -  meat ingest ion 
5 - -  m i l k  ingest ion 
6 - -  aquatic foods 
7 - -  d r i nk ing  water 
8 - -  s o i l  ingest ion 
9 - -  radon 
Find peak pathway doses 

ac t i ve  
ac t i ve  

suppressed 
suppressed 
suppressed 
suppressed 

ac t i ve  
ac t i ve  

suppressed 
ac t i ve  

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:43 Page 8 
S m a r y  : Post Remediation Present Worker Scenario - 16F, Class I Area 
F i l e  : W16F-I.RAD 

Contaminated Zone Dimensions I n i t i a l  S o i l  Concentrations, pCi/g 

Area: 560.00 square meters CS-137 2.270E+00 
Thickness: 0.15 meters 

Cover Depth: 0.15 meters 
0 

Total Dose TDOSE(t), mrem/yr 

To ta l  Mixture Sum M ( t )  = Fract ion o f  Basic Dose L i m i t  Received a t  Time ( t)  
Basic Radiat ion Dose L i m i t  = 15 mrem/yr 

t (years): O.ODOE+OO l.OOOE+OO 
TDOSE(t): 1.323E-01 1.303E-01 

M ( t ) :  8.817E-03 8.686E-03 
OMaximum TDOSE(t) :  1.323E-01 mrem/yr a t  t = 0.000E+00 years - 
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Sumnary : Post Remediation Present Worker Scenario - 16F, Class I Area 
F i l e  : W16F-I.RAO 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose.At t = O.OOOE+OO years 

Water Independent Pathways ( Inhalat ion excludes radon) 

* 

0 
0 Ground Inhalat ion Radon Plant Meat M i l k  
Radio- 
Nucl ide mrem/yr f r a c t  . mrem/yr f r a c t  . mrem/yr f r a c t  . mrem/yr f r a c t  . mrem/yr f rect. mrem/yr f r a c t  . 
cs-137 1.322E-01 1.0000 4.202E-09 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0OOD 0.000E+00 ~-~~~~ 

= - r  - 
Total  1.322E-01 1 .OOOO 4.202E-09 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 
0 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = O.OOOE+OO years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  
Radio- 
Nuclide mrem/yr f r a c t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  

CS-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 
= - 

Total  O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 
O * S m  of a l l  water independent and dependent pathways. 

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:43 Page 10 
Sumnary : Post Remediation Present Worker Scenario - 16F, Class I Area 
F i l e  : W16F-I.RAD 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 1.000E+00 years 

Water Independent Pathways ( Inhalat ion excludes radon) 0 .  
0 Ground Inhalat ion Radon Plant Meat M i l k  
Radio- 
Nuclide mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  

CS-137 1.303E-01 1 .OOOO 1.227E-08 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 
7% - a- - r  - *  - 
Total  1.303E-01 1 .OOOO 1.227E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
0 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 1.000E+00 years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  
Radio- 
Nucl ide mrem/yr f ract. mrem/yr f r a c t  . mrem/yr f r a c t  . mremJyr f ract. mrem/yr f ract. mrem/yr f ract. 

Cs-137 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.OOOO O.OOOE+OD O.OOOO O.OOOE+OO O.0000 O.OOOE+OD O.OOOO 
7 = 
Total  O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+OQ 0.0000 

O*Sm of a l l  water independent and dependent pathways. 

Soi 1 

mrem/yr f ract .  

1.743E-06 0.0000 

1.743E-06 0.0000 
- 

A l l  Pathways* 

mrem/yr f ract .  

1.323E-01 1.0000 

1.323E-01 1.0000 
= 

Soi 1 

mrem/yr f ract .  

5.087E-06 0.0000 

5.087E-06 0.0000 
L- 

A1 1 Pathways* 

mrem/yr f rac t .  

1.303E-01 1.OQQO 

1.303E-01 1.0000 
- 
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S m a r y  : Post Remediation Present Worker Scenario - 16F, Class I Area 
F i l e  : W16F-I.RAD 

Dose/Source Ratios Summed Over A l l  Pathways 
Parent and Progeny Pr inc ipa l  Radionuclide Contributions Ind icated 

OParent Product Branch DSR(j ,  t) (mrem/yr)/(pCi/g) 
(i) ( j )  Fraction* t= 0.000E+00 1.000E+00 -- 

CS-137 CS-137 I .000E+00 5.826E-02 5.740E-02 
- ~ j  -- 
*Branch Fract ion i s  the cumulative fac to r  f o r  the j l t  p r i n c i p a l  radionucl ide daughter: 
The DSR includes con t r i bu t i ons  from associated ( h a l f - l i f e  s 0.5 yr) daughters. 

S ing le Radionuclide S o i l  Guidelines G ( i , t )  in  pCi/g 

CUMBRF(j) = BRF(I)*BRF(Z)* ... B R F ( j ) .  

0 

Basic Radiat ion Dose L i m i t  = 

(i) t= 0.000E+00 1.000E+00 

CS- 137 2.575€+02 2.613€+02 

15 mrem/yr 
ONuclide 

0 
Sumned Dose/Source Ratios D S R ( i ,  t )  i n  (mrem/yr)/(pCi/g) 
and Single Radionuclide S o i l  Guidelines G ( i , t )  i n  pCi/g 

a t  t m i n  = t ime o f  minimum s ing le  radionucl ide s o i l  gu ide l ine 
and a t  tmax = t ime of maximum t o t a l  dose = 0.000E+00 years 

ONuclide I n i t i a l  tmin D S R ( i , t m i n )  G ( i , t m i n )  DSR(i,tmax) G(i,tmax) 
(.i), pCi/g (years ) (pCi /g) ( pCi /g 1 

CS-137 2.270E+00 0.000E+00 5.826E-02 2.575E+02 5.826E-02 2.575€+02 

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:43 Page 12 
Summary : Post Remediation Present Worker Scenario - 16F, Class I Area 
F i l e  : W16F-I.RAD 

Ind i v idua l  Nucl ide Dose Sumned Over A l l  Pathways 
Parent Nuclide and Branch Fract ion Indicated 

ONuclide Parent B R F ( i )  DOSE( j , t ) ,  mrem/yr 
( j )  (i) t =  0.000E+00 1 .000E+00 -- 

CS-137 CS-137 I .000E+00 1.323E-01 I .303E-01 

B R F ( i )  i s  the branch f r a c t i o n  o f  the parent nuclide. 
~~ 
~~ 

I nd i v idua l  Nucl ide S o i l  Concentration 
Parent Nuclide and Branch Fract ion Indicated 

( j )  (i) t =  0.000E+00 1 .000E+00 
ONuclide Parent B R F ( i )  S ( j , t ) ,  pCi/g 

-- 
CS-137 CS-137 I.OOOE+OD 2.270E+00 2.201E+00 -- 
B R F ( i )  i s  the branch f r a c t i o n  o f  the parent nuclide. 

ORESMAIN5.EXE execution t i m e  = 24.44 seconds 

. 
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Sumnary : Post Remediation Present Worker Scenario - 16F, Class I 1  Areas 
F i l e  : W16F-II.RAD 

Parameter 

Dose conversion factors  f o r  inhalat ion, mrem/pCi: 
CS- 137+D 

Table o f  Contents 

Current 
Value 

3.190E-05 

Par t  I :  Mixture Suns and Single Radionuclide Guidelines 

Bioaccumulation factors, f resh water, L/kg: 
Cs-I37+D , f i s h  
Cs-I37+D , crustacea and mollusks 

Dose Conversion Factor (and Related) Parameter S m a r y  ... 2 
S i te -Spec i f i c  Parameter Sumnary .......................... 3 
Sumnary of Pathway Selections ............................ 7 
Contaminated Zone and Total Dose Sumnary ................. 8 
Tota l  Dose Components 

Time = 0.000E+00 .................................... 9 
Time = 1.000E+00 .................................... 10 

Dose/Source Ratios Sumned Over A l l  Pathways .............. 11 
Single Radionuclide S o i l  Guidelines ...................... 11 
Dose Per Nucl ide Sumned Over A l l  Pathways ................ 12 
S o i l  Concentration Per Nuclide ........................... 12 

2.000E+03 
1.000E+02 
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Sumnary : Post Remediation Present Worker Scenario - 16F, Class I 1  Areas 
F i l e  

0 
Menu 

B-1  
B -1  

D - 1  
D - I  

D-34 
D-34 
D-34 
.D-34 

D-5 
D-5 
D-5 
- - 

Dose conversion factors  f o r  ingestion, mrem/pCi: 
CS - 1 37+D 

Food t rans fe r  factors: 
Cs-I37+D , p l a n t / s o i l  concentration ra t i o ,  dimensionless 
Cs- 137+D , beef / 1 i vestock- in take r a t  i 0, (pCi / kg)/(pCi/d) 
Cs-137+D , m i  lk / l ivestock- in take ra t i o ,  (pCi/L)/(pCi/d) 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

Default 

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+02 

Parameter 
Name 

DCFZ( 1) 

DCF3( 1) 

BIOFACC 1,l) 
BIOFAC( 1,2) 
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Surmary : Post Remediation Present Worker Scenario - 16F, Class I 1  Areas 
F i l e  : W16F-II.RAD 

~~ 

TITL Maximum number o f  i n teg ra t i on  points  f o r  dose 
TITL Maximun number o f  i n teg ra t i on  points  f o r  r i s k  

O I  Menu 

LYMAX 
KYMAX 

- - -  _ _ _  17 
257 _ _ _  - - -  

S i te-Speci f ic  Parameter Sumnary (continued) 
Used by RESRAD Parameter 

Parameter I Input 1 Default I ( I f  d i f f e r e n t  from user input) I Name 

Sumnary of Pathway Selections 

Pathway 

1 - -  external  gama 
2 - -  i nha la t i on  (w/o radon) 
3 - -  p lan t  ingestion 
4 - -  meat ingest ion 
5 - -  m i l k  ingest ion 
6 - -  aquatic foods 
7 - -  d r i nk ing  water 
8 - -  s o i l  ingest ion 
9 - -  radon 
Find peak pathway doses 

User Select ion 

ac t i ve  
ac t i ve  

suppressed 
suppressed 
suppressed 
suppressed 

ac t i ve  
ac t i ve  

suppressed 
ac t i ve  

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:46 Page 8 
Sumnary : Post Remediation Present Worker Scenario - 16F, Class I 1  Areas 
F i l e  : W16F-1I.RAD 

Contaminated Zone Dimensions I n i t i a l  S o i l  Concentrations, pCi/g 

Area: 1030.00 square meters CS-137 2.430E+00 
Thickness: 0.30 meters 

Cover Depth: 0.00 meters 
0 

Tota l  Dose TDOSE(t), mrem/yr 

Tota l  Mixture Sum M ( t )  = Fract ion of Basic Dose L i m i t  Received a t  Time (t) 
Bas icRad ia t i on  Dose L i m i t  = 15 mrem/yr 

~~ 

t (years) : O.OOOE+OO 1 .000E+00 
TDOSE(t) :  1.622E+00 1.579E+00 

M ( t ) :  1.082E-01 1.053E-01 
OMaximum TDOSE(t): 1.622E+00 mrem/yr a t  t = O.OOOE+OO years * 
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S m a r y  : Post Remediation Present Worker Scenario - 16F, Class 11 Areas 
F i l e  : W16F-II.RAD 

Total Dose Contributions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = 0.000E+00 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 

Radio- 
Nucl ide mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr fract. mrem/yr f r a c t .  mrem/yr f ract .  mrem/yr f rac t .  

0 
0 Ground Inhalat ion Radon Plant Meat M i l k  Soi 1 

Cs-137 1.621E+00 0.9994 1.449E-06 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.006E-03 0.0006 

Total 1.621E+00 0.9994 1.449E-06 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 1.006E-03 0.0006 

Total Dose Contributions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = 0.000E+00 years 

- %  - 
0 

0 Water Dependent Pathways 
0 Water Fish Radon Plant  Meat M i l k  A l l  Pathways* 
Radio- 
Nucl ide mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f r a c t .  mrem/yr f ract. mrem/yr f r a c t  . mrem/yr f ract. mrem/yr f r a c t  . 
CS-137 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 1.622E+00 I .OOOO 

Total 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.622E+00 1 .OOOo 
O*Sum of a l l  water independent and dependent pathways. 

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:46 Page 10 
Sumnary : Post Remediation Present Worker Scenario - 16F, Class I 1  Areas 
F i l e  : W16F-II.RAD 

Total Dose Contributions TDOSE(i ,p, t )  for  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = 1.000E+00 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inhalat ion Radon Plant  Meat Milk 
Radio- 
Nucl ide mrem/yr f ract .  mrem/yr f ract. mrem/yr f ract .  mrem/yr f ract. mrem/yr f r a c t  . ' mrem/yr f ract. 

cs-137 1.578E+00 0.9994 1.410E-06 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 

Total 1.578E+00 0.9994 1.410E-06 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 
7 

0 
Total Dose Contributions TDOSE(i ,p, t )  f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 

As mrem/yr and Fract ion o f  Tota l  Dose A t  t = 1.000E+00 years 
0 Water Dependent Pathways 
0 Water Fish Radon Plant  Meat M i l k  
Radio- 
Nucl ide mrem/yr f ract. mrem/yr f ract. mrem/yr f r a c t  . mremlyr f ract. mrem/yr f r a c t  . mrem/yr f rac t  . 

Soi 1 

mrem/yr f r a c t  . 
9.797E-04 0.0006 

9.797E-04 0.0006 

A1 1 Pathways* 

mrem/yr' f r a c t  . 
CS-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.579E+00 1 .oooo - - 
Total 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 1.579E+00 1 .oooo 

O*Sum of a l l  water independent and dependent pathways. 
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S m a r y  : Post Remediation Present Worker Scenario - 16F, Class I 1  Areas 
F i l e  : W16F-1I.RAD 

Parent and Progeny Pr inc ipa l  Radionuclide Contr ibutions Ind icated 
Dose/Source Rat ios S m e d  Over A l l  Pathways 

OParent Product Branch D S R ( j , t )  (rnrern/yr)/(pCi/g) 
(i) ( j )  Fraction* t =  O.OOOE+OO 1.000E+00 -- 

CS-137 CS-137 1.000E+00 6.676E-01 6.499E-01 
_ _ _ ~  ~- 
*Branch Fract ion i s  the cumulative factor  f o r  the j l t  p r i n c i p a l  radionucl ide daughter: 
The DSR includes con t r i bu t i ons  from associated ( h a l f - l i f e  i 0.5 y r )  daughters. 

S ing le Radionuclide S o i l  Guidelines G ( i , t )  i n  pCi/g 

CUMBRF(j) BRF(I)*BRF(Z)* ... BRF( j ) .  

0 

Basic Radiat ion Dose L i m i t  = 15 rnrem/yr 
ONuc 1 i de 

, (i ) t= O.OOOE+OO l.OOOE+OO 

CS-137 2.247E+01 2.308E+01 

0 
Sumned Dose/Source Ratios D S R ( i , t )  i n  (mrern/yr)/(pCi/g) 
and Single Radionuclide So i l  Guidelines G ( i , t )  i n  pCi/g 

a t  tmin = time o f  min imum s ing le  rad ionucl ide s o i l  gu ide l ine 

ONuclide I n i t i a l  tmin D S R ( i , t m i n )  G( i , tm in )  DSR(i,tmax) G(i,tmax) 
and a t  tmax = t ime o f  maximum t o t a l  dose = 0.000E+00 years 

(i) pCi/g (years) (pCi/s) ( pC i /g) 

CS-137 2.430E+00 0.000E+00 6.676E -01 2.247E+01 6.676E-01 2.247E+01 

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:46 Page 12 
Sumnary : Post Remediation Present Worker Scenario - 16F, Class I 1  Areas 
F i l e  : W16F-II.RAD 

Ind i v idua l  Nucl ide Dose Sumned Over A l l  Pathways 
Parent Nuclide and Branch Fract ion Indicated 

( j )  (i) t =  0.000E+00 1.000E+00 

CS-137 CS-137 1.000E+00 1.622E+00 1.579E+00 

ONuclide Parent B R F ( i )  DOSE( j , t), rnrem/yr 

~- 
-___ --I 

B R F ( i )  i s  the branch f r a c t i o n  o f  the parent nucl ide. 

I nd i v idua l  Nucl ide S o i l  Concentration 
Parent Nucl ide and Branch Fract ion Ind icated 

( j )  (i) t= O.OOOE+OO 1.000E+00 
ONucl i d e  Parent BRF( i) S(j , t ) ,  p C i h  

-- 
CS-137 CS-137 1.000E+00 2.430E+00 2.365E+00 

B R F ( i )  i s  the branch f r a c t i o n  o f  the parent nucl ide. 
~- ~- 

ORESMAIN5.EXE execution t ime = 24.28 seconds 
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Sumnary : Post Remediation Present Worker Scenario - 16G, Class I Area 

Dose conversion fac to rs  f o r  ingestion, mrem/pCi: 
CS- 137+D 

Food t ransfer  factors: 
Cs-I37+D , p l a n t / s o i l  concentration ra t i o ,  dimensionless 
Cs- 137+D , beef / 1 i ves tock- intake r a t  i 0, ( pCi / kg)/( pC i /d) 
Cs-I37+D , m i  l k / l i ves tock - in take  rat io ,  (pCi/L)/(pCi/d) 

Bioaccumulation factors, fresh water, L/kg: 
Cs-I37+D , f i s h  
Cs-I37+D , crustacea and mollusks 

F i l e  : W16G-I.RAD 

Table o f  Contents 

Part I :  Mixture Suns and Single Radionuclide Guidelines 

5.000E- 05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+02 

Dose Conversion Factor (and Related) Parameter Surmary ... 
Si te-Speci f ic  Parameter Sumnary .......................... 
Sumnary of Pathway Selections ............................ 
Contaminated Zone and Tota l  Dose Sumnary ................. 
Total Dose Components 

Time = 0.000E+00 .................................... 
Time = l.OOOE+OO .................................... 

Dose/Source Ratios Sumned Over A1 1 Pathways .............. 
Single Radionuclide S o i l  Guidelines ...................... 
Dose Per Nuclide Sumned Over A l l  Pathways ................ 
S o i l  Concentration Per Nucl ide ........................... 

2 
3 
7 
8 

9 
10 
11 
11 
12 
12 
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Sumnary : Post Remediation Present Worker Scenario - 16G, Class I Area 

: W16G-I.RA0 F i l e  

0 
Menu 

B- 1 
B - 1  

D - I  
D - I  

D-34 
D-34 
D-34 
D-34 

D-5 
D-5 
D-5 

- 

- - 

Dose Conversion Factor (and Related) Parameter Sumnary 
F i l e :  Default.LIB 

Current 
Parameter 

Dose conversion fac to rs  f o r  inhalation, mrem/pCi: 
CS- 137+D 3.190E-05 

. 

Default 

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

Parameter 
Name 

DCF2( 1) 

DCF3( 1) 

BIOFACC 1,l) 
BIOFACC 1,2) 
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TITL 
TITL 

M a x i m  number of integration points for dose 
Maximun number of integration points for risk 

Smnary : Post Remediation Present Worker Scenario - 16G, Class I Area 
File : W16G-I.RAD 

- - -  LYMAX --- KYMAX, , ' ---  17 
257 

O I  Menu 

Site-Specific Parameter Sumnary (continued) 
Used by RESRAD Parameter 

Input Default (If different from user input) I Name I User I Parameter 

Summary of Pathway Selections 

Pathway 

1 - -  external g a m a  
2 - -  inhalation (w/o radon) 
3 - -  plant ingestion 
4 - -  meat ingestion 
5 - -  milk ingestion 
6 - -  aquatic foods 
7 - -  drinking water 
8 - -  soil ingestion 
9 - -  radon 
Find peak pathway doses 

User Selection 

active 
active 

suppressed 
suppressed 
suppressed 
suppressed 

active 
active 

suppressed 
active 

IRESRAD, Version 5.95 T% Limit = 0.5 year 08/30/2000 14:50 Page 8 
Sumnary : Post Remediation Present Worker Scenario - 166, Class I Area 
File : W16G-I.RAD 

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g 

Area: 1680.00 square meters CS-137 5.540E+00 
Thickness: 0.15 meters 

Cover Depth: 0.15 meters 
0 

Total Dose TDOSE(t), mrem/yr 

Total Mixture Sum M(t) = Fraction o f  Basic Dose Limit Received at Time (t) 
Basic Radiation Dose Limit = 15 mrem/yr 

t (years): O.OOOE+OO I.OOOE+OO 
TDOSE( t) : 3.228E-01 3.180E-01 

M(t): 2.152E-02 2.120E-02 
OMaximm TDOSE(t): 3.228E-01 mrem/yr at t = O.OOOE+OO years * 
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Sumnary : Post Remediation Present Worker Scenario - 166, Class I Area 
F i l e  : Wl6G-I.RAD 

Tota l  Dose Contributions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = O.OOOE+OO years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inha la t i on  Radon Plant Meat M i l k  
Radio- 
Nuclide mrem/yr f ract .  mrem/yr f ract. mrem/yr f ract .  mrem/yr f ract. mrem/yr f ract. mrem/yr f r a c t  . 
CS-137 3.228E-01 1.0000 1.151E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 - = Q- = i- 

Total 3.228E-01 1 .OOOO 1.151E-08 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
0 

Tota l  Dose Contributions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = O.OOOE+OO years 

0 Water Dependent Pathways 
0 Water Fish Radon P 1 ant Meat M i l k  
Radio- 
Nucl i de  mrem/yr f r a c t  . mrem/yr f ract. mrem/yr f r a c t  . mrem/yr f ract. mrem/yr f ract. mrem/yr f r a c t  . 
CS-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 
= - 

O*Sum o f  a l l  water independent and dependent pathways. 
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Sumnary : Post Remediation Present Worker Scenario - 16G, Class I Area 
F i l e  : W16G-I.RAD 

Tota l  Dose Contributions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = I.OOOE+OO years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inha la t i on  Radon Plant Meat M i l k  
Radio- 
Nuclide mrem/yr f r a c t  . mrem/yr f ract  . mrem/yr f r a c t  . mrem/yr f rac t  . mrem/yr f ract .  mrem/yr f ract .  

CS-137 3.180E-01 0.9999 3.359E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 3.180E-01 0.9999 3.359E-08 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 
0 

Tota l  Dose Contributions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = 1.000E+00 years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  
Radio- 
Nucl i de  mrem/yr f r a c t  . mrem/yr f ract. mrem/yr f ract. mrem/yr f ract. mrem/yr f ract. mrem/yr f ract .  

CS-137 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 - 
Total 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

O*Sum o f  a l l  water independent and dependent pathways. 

Soi 1 

mrem/yr f r a c t  . 
7.594E-06 0.0000 

7.594E-06 0.0000 

A1 1 Pathways* 

mrem/yr f r a c t  . 
3.228E-01 1.0000 

3.228E-01 1.0000 
- 

Soi 1 

mrem/yr f ract. 

2.217E-05 0.0001 

2.217E-05 0.0001 
- 

A l l  Pathways* 

mrem/yr f ract .  

3.180E-01 1.0000 

3.180E-01 1,0000 
- 
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Sumnary : Post Remediation Present Worker Scenario - 16G, Class I Area 
F i l e  : W16G-I.RAD 

- Dose/Source Ratios Sumned Over A l l  Pathways 
Parent and Progeny Pr inc ipa l  Radionuclide Contr ibutions Ind icated 

OParent Product Branch DSR( j,t) (mrem/yr)/(pCi/g) 
(i) ( j )  Fraction* t= 0.000E+00 1 .OOOE+OO -- 

CS-137 CS-137 1.000E+00 5.826E-02 5.740E-02 

*Branch Fract ion i s  the cwnulative fac to r  f o r  the j l t  p r i n c i p a l  radionucl ide daughter: 
The DSR includes contr ibut ions from associated ( h a l f - l i f e  2 0.5 yr) daughters. 

CUMBRFCJ) = BRF(I)*BRF(2)* ... B R F ( j ) .  

0 
Single Radionuclide S o i l  Guidelines G ( i , t )  i n  pCi/g 

Basic Radiat ion Dose L i m i t  = 

(i) t =  O.OOOE+OO l.OOOE+OO 

CS-137 2.575E+O2 2.61 3E+02 

15 mrem/yr 
ONuc l ide  

0 
Sumned Dose/Source Ratios D S R ( i , t )  i n  (mrem. ‘r I 
and Single Radionuclide S o i l  Guidelines G ( i , t )  i pCi/g 

a t  t m i n  = time o f  min imum s ing le  radionucl ide s o i l  gu ide l ine 

ONuclide I n i t i a l  t m i n  D S R ( i , t m i n )  G(i,tmin) DSR(i,tmax) G(i,tmax) 
and a t  tmax = time of maximum t o t a l  dose = 0.000E+00 years 

(i) pCi/g (years) (pc i / g )  (pC i / g )  

CS-137 5.540€+00 0.000E+00 5.826E-02 2.575E+02 5.826E-02 2.575E+02 

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:50 Page 12 
Sumnary :-Post Remediation Present Worker Scenario - 16G, Class I Area 
F i l e  : W16G-!.RAD 

Ind i v idua l  Nuclide Dose Sumned Over A l l  Pathways 
Parent Nucl ide and Branch Fract ion Ind icated 

C j )  (i) t= 0.000E+00 l.OOOE+OO 
ONuclide Parent B R F ( i )  DOSE( j I t 1, mrem/yr 

-- 
CS-137 CS-137 I.OOOE+OO 3.228E-01 3.180E-01 

B R F ( i )  is the branch f r a c t i o n  o f  the parent nuclide. 
~~ -~ 

Indiv idua l  Nuclide S o i l  Concentration - Parent Nucl ide and Branch Fract ion Ind icated 
ONucl i d e  Parent BRF( i ) S ( j , t ) ,  pCi/g 

C j )  (i) t= 0.000E+00 l.OOOE+OO 

CS-137 CS-137 I .000E+00 5.540E+00 5.372E+00 
-- 
-- 
~~ 

B R F ( i )  i s  the branch f r a c t i o n  o f  t he  parent nuclide. 
ORESMAIN5.EXE execution time = 24.49 seconds 
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Sumnary : Post Remediation Present Worker Scenario - 16G, Class I 1  Areas 
F i l e  : W16G-II.RAD 

Parameter 

Dose conversion fac to rs  f o r  inhalat ion, mrem/pCi: 
Cs-I37+D 

Table o f  Contents 

Current 
Va 1 ue 

3.190E-Of 

Part I :  Mixture Sums and Single Radionuclide Guidelines 

Food t rans fe r  factors :  
Cs-I37+D , p l a n t / s o i l  concentration ra t i o ,  dimensionless 
Cs-I37+D , beef / l  ivestock-intake ra t i o ,  (pCi/kg)/(pCi/d) 
Cs-I37+D , m i  lk / l ivestock- in take ra t i o ,  (pCi/L)/(pCi/dl 

Dose Conversion Factor (and Related) Parameter Sumnary ... 2 

7 
8 

Time = 0.000E+00 .................................... 9 
Time = 1.000E+00 .................................... 10 

Dose/Source Ratios sumned Over A l l  Pathways .............. 11 
Single Radionuclide S o i l  Guidelines ...................... 11 
Dose Per Nuclide Surrmed Over ALL  Pathways ................ 12 
So i l  Concentration Per Nucl ide ........................... 12 

Si te-Speci f ic  Parameter S m r y  .......................... 3 
Sumnary of Pathway Selections ............................ 
Contaminated Zone and Tota l  Dose Sumnary ................. 
Total Dose Components 

4.000E-02 
3.000E-02 
8.000E-03 

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:53 Page 2 
Sumnary : Post Remediation Present Worker Scenario - 16G, Class I 1  Areas 

: W16G-II.RAD F i l e  

0 
Menu 

B- 1 
B-1  

D-1 
D-1 

D-34 
D-34 
D-34 
D-34 

D-5 
D-5 
D-5 

- 

- - 

Dose conversion fac to rs  f o r  ingestion, mrem/pCi: 
C~-137+D 5.000E-05 

Bioaccumulation factors, fresh water, L/kg: 
Cs-I37+D , f i s h  
Cs-I37+D , crustacea and mollusks 

I 

Default 

3.190E-05 

5. OOOE - 05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E*03 
1.000E+O2 

Parameter 
Name 

DCFZ( 1) 

DCF3( 1) 

RTF( 1,l) 
RTF( 1,2) 
RTF( 1,3) 

BIOFAC( 1,l) 
BIOFAC( 1,2) 

-. 



IRESRAD, Version 5.95 T% Limit = 0.5 year 08/30/2000 14:53 Page 7 
Sumnary : Post Remediation Present Worker Scenario - 16G, Class I 1  Areas 

: W16G-I I .RAD 

Maximum number of integration points for dose 
Maximum number of integration points for risk 

File 

0 
Menu 

LYMAX 
KYMAX 

--- - - -  17 
257 _ _ _  - - -  TITL 

TITL - 

Find peak pathway doses 

Site-Specific Parameter Sumnary (continued) - 
Used by RESRAD Parameter 

Parameter I I npu t I Default I (If different from user input) I Name 

active 

Sumnary of Pathway Selections 

Pathway I User Selection 

1 - -  external g a m a  
2 - -  inhalation (w/o radon) 
3 - -  plant ingestion 
4 - -  meat ingestion 
5 - -  milk ingestion 
6 -- aquatic foods 
7 - -  drinking water 
8 - -  soil ingestion 
9 - -  radon 

active 
active 

suppressed 
suppressed 
suppressed 
suppressed 
active 
active 

suppressed 

IRESRAD, Version 5.95 T% Limit = 0.5 year 08/30/2000 14:53 Page 8 
Sumnary : Post Remediation Present Worker Scenario - 16G, Class 1 1  Areas 
File : W16G-II.RAD 

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g 

Area: 10720.00 square meters CS-137 4.200E-01 
Thickness: 0.30 meters 

Cover Depth: 0.00 meters 
0 

Total Dose TDOSE(t), mrem/yr 

Total Mixture Sun M(t) = fraction of Basic Dose Limit Received at Time (t) 
Basic Radiation Dose Limit = 15 mrem/yr 

t (years): 0.000E+00 I.OOOE+OO 
TDOSE(t): 2.933E-01 2.855E-01 

M(t): 1.955E-02 1.903E-02 
OMaximum TDOSE(t): 2.933E-01 mrem/yr at t = 0.000E+00 years - 



IRESRAD, Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 14:53 Page 9 
S m r y  : Post Remediation Present Worker Scenario - 16G, Class I 1  Areas 
F i l e  : Wl6G-II.RAD 

Tota l  Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = 0.000E+00 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inha la t i on  Radon Plant  Meat M i l k  S o i  1 

Radio- 
Nuclide mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  

CS-137 2.931E-01 0.9994 3.192E-07 0.0000, 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO 1.739E-04 0.0006 - - - . >  - = - 
Total  2.931E-01 0.9994 3.192E-07 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 1 .E9E-04 0.0006 

Total Dose Contr ibutions TDOSE(i ,p, t )  f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion of Tota l  Dose A t  t = 0.000€+00 years 

0 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  A l l  Pathways* 
Radio- 
Nuclide mrem/yr f ract .  mrem/yr f r a c t  . mrem/yr f ract. mrem/yr f ract .  mrem/yr f ract. mrem/yr f ract. mrem/yr f ract. 

CS-137 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 2.933E-01 1.0000 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.933E-01 1 .OOOo 
- = 

O*Sum of a l l  water independent and dependent pathways. 
IRESRAD, Version 5.95 T% L i m i t  0.5 year 08/30/2000 14:53 Page 10 
Sumary : Post Remediation Present Worker Scenario - 16G, Class I 1  Areas 
F i l e  : W16G-II.RAD 

Total Dose Contr ibutions TDOSE(i ,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion of Tota l  Dose A t  t = 1.000E+00 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 '  Ground Inha la t i on  Radon Plant Meat M i l k  . So i l  
Radio- 
Nuclide mrem/yr f r ac t .  mrem/yr f ract .  mrem/yr f ract .  mrem/yr f r a c t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  

CS-137 2.853E-01 0.9994 3.107E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 1.693E-04 0.0006 

Tota l  2.853E-01 0.9994 3.107E-07 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOoE+OO 0.0000 0.000E+00 0.0000 1.693E-04 0.0006 
- = .- > 

0 
Total Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 

As mrem/yr and Fract ion o f  Tota l  Dose A t  t = 1.000E+00 years 
0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  A l l  Pathways* 

Radio- 
Nuclide mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f ract .  mrewyr  f rac t .  --- 
CS-137 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO O.OOOO O.OOOE+OO O.OOOO 2.855E-01 I .OOOO - - - - 
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.855E-01 1 .OOOO 

O*sm of a1 1 water independent and dependent pathways. 
IRESRAD, Version 5.95 T% L i m i t  0.5 year 08/30/2000 14:53 Page 11 
S m a r y  : Post Remediation Present Worker Scenario - 16G, Class I 1  Areas 
F i l e  : W16G-II.RAD 

Parent and Progeny Pr inc ipa l  Radionuclide Contr ibutions Ind icated 
Dose/Source Ratios sumned Over A l l  Pathways 

OParent Product Branch DSR( j,t) (mrem/yr)/(pCi/g) 



(i) (j) Fraction* t= O.OOOE+OO 1.000E+00 

CS-137 CS-137 l.OOOE+OO 6.983E-01 6.797E-01 
-- 
-- 
*Branch Fraction is the cumulative factor for the j principal radionuclide daugt ir: CUMBRF 
The DSR includes contributions from associated (half-life I 0.5 yr) daughters. 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 
0 

Basic Radiation Dose Limit = 15 mrem/yr 

(i) t= 0.000E+00 l.OOOE+OO 

CS-137 2.148E+01 2.207E+OI 

ONuclide 

0 
Sumned Dose/Source Ratios DSR(i t) in (mrem/yr)/(pCi/g) 
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin = time of minimum single radionuclide soil guideline 

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,trnax) G(i,tmax) 
and at tmax time of maximum total dose = 0.000E+00 years 

( i )  pCi/s (years 1 (pc i /g) (pCi/g) 

CS-137 4.200E-01 0.000E+00 6.983E-01 2.148Ei01 6.983E-01 2.148E+01 

IRESRAD, Version 5.95 T% Limit = 0.5 year 08/30/2000 14:53 Page 12 
Sumnary : Post Remediation Present Worker Scenario - 16G, Class I 1  Areas 
File : W16G-II.RAD 

Individual Nuclide Dose Sumned Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

Cj) (i) t= 0.000E+00 1.000E+00 
ONuclide Parent BRF(i) DOSE( j t) I mrem/yr 

-- 
CS-137 CS-137 l.OOOE+OO 2.933E-01 2.855E-01 

BRF(i) is the branch fraction o f  the parent nuclide. 
______ ______ 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

Cj) (i) t= O.OOOE+OO 1.000E+00 
ONucl ide Parent BRF( i) s(j,t), pCi/s 

-- 
CS-137 CS-137 l.OOOE+OO 4.200E-01 4.088E-01 

= BRF ... BRF 

BRF(i) is the branch fraction of the parent nuclide. 
ORESMAIN5.EXE execution time = 24.50 seconds 



IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:57 Page 1 
Sumnary : Post Remediation Present Worker Scenario - 16S.l-5, Class I Area 
F i l e  : W16S-5-I.RAD 

Table o f  Contents 

Par t  I :  Mixture Sums and Single Radionuclide Guidelines 

Dose Conversion Factor (and Related) Parameter Sumnary ... 2 

7 
8 

Time = 0.000E+00 .................................... 9 

Si te-Speci f ic  Parameter Sumnary .......................... 3 
Sumnary o f  Pathway Selections ............................ 
Contaminated Zone and Tota l  Dose Sumnary ................. 
Tota l  Dose Components 

Time = 1.000E+00 .................................... 10 
Dose/Source Ratios Sumned Over A l l  Pathways .............. 11 
Single Radionuclide S o i l  Guidelines ...................... 11 
Dose Per Nuclide Summed Over A l l  Pathways ................ 12 
S o i l  Concentration Per Nuclide ........................... 12 

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:57 Page 2 
Sumnary : Post Remediation Present Worker Scenario - 16S.1-5, Class I Area 
F i l e  

0 
Menu 

9-1 
9- 1 

D - I  
D- 1 

D-34 
D-34 
D-34 
D-34 

D-5 
D-5 
D-5 

- 

- 

: W16S-5-I.RAD 

Dose Conversion Factor (and Related) Parameter Sumnary 
F i l e :  Default.LIB 

Parameter 

Dose conversion factors  f o r  inhalat ion,  mrem/pCi: 
Cs-I37+D 

Dose conversion factors  f o r  ingestion, mrem/pCi: 
Cs-I37+D 

Food t ransfer  factors: 
Cs-I37+D , p l a n t / s o i l  concentrat ion ra t i o ,  dimensionless 
Cs- 137+D , beef / 1 ives tock- in take r a t  i 0, ( pCi /kg)/ ( pCi /d) 
Cs-137+0 , m i  lk / l ivestock- in take r a t i o ,  (pCi/L)/(pCi/d) 

Bioaccumulation factors, fresh water, L/kg: 
Cs-I37+D , f i s h  
Cs-I37+D , crustacea and mollusks 

Current 
Va 1 ue 

3.190E-05 

5. OOOE - 05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+02 

Default 

3.190E-05 

5. OOOE - 05 

4. OOOE - 02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+02 

Pa met 
Name 

r 

DCF2( 1) 

DCF3( 1) 

BIOFACC 1,l) 
BIOFACC 1,2) 

IRESRAD, Version 5.95 TK L i m i t  = 0.5 year 08/30/20DO 14:57 Page 3 
Sumnary : Post Remediation Present Worker Scenario - 16S.l-5, Class I Area 
F i l e  : W16S-5-1.RAD 



IRESRAD, Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 14:57 Page 7 
Sumnary : Post Remediation Present Worker Scenario - 16S.l-5, Class I Area 
F i l e  : W16S-5-I.RAD 

S m a r y  o f  Pathway Selections 

Pathway I User Selection 

1 - -  external gama 
2 - -  i nha la t i on  (w/o radon) 
3 - -  p l a n t  ingest ion 
4 - -  meat ingest ion 
5 - -  m i l k  ingest ion 
6 - -  aquatic foods 
7 - -  d r i nk ing  water 
8 - -  s o i l  ingest ion 
9 - -  radon 
Find peak pathway doses 

ac t i ve  
ac t i ve  

suppressed 
suppressed 
suppressed 
suppressed 

ac t i ve  
ac t i ve  

suppressed 
ac t i ve  

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:57 Page 8 
Sumna'ry : Post Remediation Present Worker Scenario - 16S.1-5, Class I Area 
F i l e  : W16S-5-I.RAD 

Contaminated Zone Dimensions I n i t i a l  Soi 1 Concentrations, pCi/g 

Area: 525.00 square meters CS-137 7.070E+00 
Thickness: 0.15 meters 

Cover Depth: 0.15 meters 
0 

Total Dose TDOSE(t), mrem/yr 

Total Mix ture Sum M ( t )  = Fract ion of Basic Dose L i m i t  Received a t  Time (t) 
Basic Radiat ion Dose L i m i t  = 15 mrem/yr 

t (years): 0.000E+00 I.OOOE+OO 
TDOSE(t) :  4.1 19E-01 4.058E-01 

M ( t ) :  2.746E-02 2.705E-02 
OMaximurn TDOSE(t): 4.119E-01 mremfyr a t  t = 0.000E+00 years 
IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 14:57 Page 9 
Summary : Post Remediation Present Worker Scenario - 16S.1-5, Class I Area 
F i l e  : Wl6S-S-I.RAD 



Total Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion of Tota l  Dose A t  t = 0.000E+00 years 

Water Independent Pathuays ( Inha la t i on  excludes radon) 

Radio- 
Nucl ide mrem/yr f ract. mrem/yr f r a c t  . mrem/yr f rac t  . mrem/yr f r a c t  . mrem/yr f ract. mrem/yr f ract. mrem/yr f ract .  

0 
0- Ground Inha la t i on  Radon Plant  Meat M i l k  sdi I 

CS-137 4.119E-01 1.0000 1.300E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 5.088E-06 0.0000 

To ta l  4.119E-01 1 .OOOO 1.300E-08 0.0000 O.OOOE+OO 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.088E-06 0.0000 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion of Tota l  Dose A t  t = 0.000E+00 years 

- - 
0 

0 Water Dependent Pathways 
0 Water Fish Radon Plant  Meat M i l k  A l l  Pathways" 

Radio- 
Nucl ide mrem/yr f ract. mrem/yr f ract .  mrem/yr f ract. mrem/yr f r a c t  . mrem/yr f r a c t  . mrem/yr f ract. mrem/yr f r a c t  . 
Cs-137 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 D.OOoE+Oo 0.0000 '4.119E-01 1 .oOOo 

To ta l  0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 4.119E-01 1 .OOOO 
- - 

O*Sum of a l l  water independent and dependent pathways. 
IRESRAD, Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 14:57 Page 10 
sumnary : Post Remediation Present Worker Scenario - 16S.l-5, Class I Area 
F i l e  : W16S-5-I.RAD 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 1.000E+00 years 

water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inha la t i on  Radon Plant Meat M i l k  
Radio- 
Nucl ide mrem/yr f ract. mrem/yr f ract .  mrem/yr f rac t  . mrem/yr , f ract. mrem/yr f r a c t  . mrem/yr f rac t  ... 
CS-137 4.058E-01 1 .OOOO 3.794E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 

Tota l  4.058E-01 1,0000 3.794E-08 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
0 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion of Tota l  Dose A t  t = 1.000E+00 years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i  Lk 
Radio- 
Nucl ide mrem/yr fract. mrem/yr f rac t .  mrem/yr f r a c t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  

S o i  1 

mrem/yr f r a c t  . 
1.485E-05 0.0000 

1.485E-05 0.0000 
- 

A l l  Pathways* 

mrem/yr f r a c t  . 
CS-137 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.058E-01 1 .OOoo 

= - 
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOCE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 4.058E-01 1 .OOoo 



O*Sum of all water independent and dependent pathways. 
IRESRAD, Version 5.95 T% Limit = 0.5 year 08/30/2000 14:57 Page 11  
S m a r y  : Post Remediation Present Worker Scenario - 16S.l-5, Class I Area 
File : U16S-5-I.RAD 

Parent and Progeny Principal Radionuclide Contributions Indicated 
Dose/Source Ratios S m e d  Over A l l  Pathways 

OParent Product Branch DsR( j, t) (mrem/yr)/(pCi/g) 
( i )  (j) Fraction* t= 0.000E+00 1.000E+00 -- 
(3-137 CS-137 1.000E+00 5.826E-02 5.740E-02 -- 
*Branch Fraction is the cumulative factor for the jlt principal radionuclide daughter: 
The DSR includes contributions from associated (half-life s 0.5 yr) daughters. 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

CUMBRF(j) = BRF(I)*BRF(2)* ... BRF(j). 
0 

Basic Radiation Dose Limit = 

( i ) t= O.OOOE+OO 1.000E+00 

13-137 2.575E+02 2.613E+02 

15 mrem/yr 
ONuc 1 i de 

7 

0 
Sumned Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g) 
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin = time of minimum single radionuclide soil guideline 
and at tmax = time of maximum total dose = O.OOOE+OO years 

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 
(i) pCi/g (years) (pCi/g) ( pci/g ) 

CS-137 7.070E+00 O.OOOE+OO 5.826E-02 2.575Et02 5.826E-02 2.575E+02 
- 7  

IRESRAD, Version 5.95 T% Limit = 0.5 year 08/30/2000 14:57 Page 12 
Sumnary : Post Remediation Present Worker Scenario - 16S.1-5, Class I Area 
File : W16S-5-I.RAD 

Individual Nuclide Dose S m e d  Over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

(j) (i) t= 0.000E+00 1.000E+00 
ONuclide Parent BRF(i) DOSE( j , t) , mrem/yr 
~- 
CS-137 13-137 l.OOOE+OO 4.119E-01 4.058E-01 
_____. 
~~ 

BRF(i) is the branch fraction of the parent nuclide. 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

(j) (i) t= O.OOOE+OO 1.000E+00 
ONuclide Parent BRF(i) S(j,t), pCi/g 

-- 
CS-137 CS-137 l.OOOE+OO 7.070E+00 6.856E+00 

BRF(i) is the branch fraction o f  the parent nuclide. 
ORESMAIN5.EXE execution time = 24.60 seconds 



IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 15:02 Page 1 
Sumnary : Post Remediation Present Worker Scenario - 16S.1-5, Class I 1  Areas 
F i l e  : W16S5-II.RAD 

Table o f  Contents 

Par t  I :  Mixture Sums and Single Radionuclide Guidelines 

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+02 

~~ ~ 

Dose Conversion Factor (and Related) Parameter Swmary ... 
Si te-Speci f ic  Parameter sumnary .......................... 3 
sumnary o f  Pathway Selections ............................ 
Contaminated Zone and Tota l  Dose Sumnary ................. 

2 

7 
8 

Time = 0.000E+00 .................................... 9 
To ta l  Dose Components 

Time = 1.000E+00 .................................... 10 
Dose/Source Ratios Sumned Over A L L  Pathways .............. 11 
s i n g l e  Radionuclide S o i l  Guidelines ...................... 11 
Dose Per Nucl ide Summed Over A l l  Pathways ................ 12 
s o i l  Concentration Per Nucl ide ........................... 12 

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 15:02 Page 2 
Sumnary : Post Remediation Present Worker Scenario - 16S.l-5, Class I 1  Areas 

3.190E-05 DCF2( 1) 

5.000E-05 DCF3( 1) 

4.000E-02 RTF( Ill) 
3.000E-02 RTF( 1,2) 
8.000E-03 RTF( 1,3) 

2.000E+03 BIOFAC( 1,l) 
1.000E+02 BIOFACC 1,2) 

F i l e  

0 
Menu - 
B- 1 
E- 1 

D - I  
D - I  

D-34 
D-34 
D-34 
D-34 

D-5 
D-5 
0-5 - - 

: W16S5-II.RAD 

Dose Conversion Factor (and Related) Parameter Sumnary 
F i le :  Default.LIB 

I Current 
Parameter 

Parameter 
Defaul t  1 Name 

Dose conversion factors  f o r  inhalat ion, mrern/pCi: 
Cs-137+D 

Dose conversion factors  f o r  ingest ion, rnrem/pCi : 
CS- 137+D 

Food t ransfer  factors: 
cs-I37+D p lant /so i  1 concentration ra t i o ,  dimensionless 
Cs-I37+D , beef/ l ivestock-intake ra t i o ,  (pci/kg)/(pci/d) 
Cs-I37+D , m i  l k / l i ves tock - in take  rat io ,  (pCi/L)/(pCi/d) 

Bioaccumulation factors, fresh water, L/kg: 
Cs-I37+D , f i s h  
Cs-137+D I crustacea and mollusks 
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Swrmary : Post Remediation Present Worker Scenario - 16S.1,-5, Class I 1  Areas 
F i l e  : U16S5-1I.RAD 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and 
As mrem/yr and Fract ion of Tota l  Dose A t  t 0.000E+00 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inha la t i on  Radon Plant  Meat 
Radio- 
Nucl ide mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  

CS-137 2.659E+00 0.9994 2.589E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
= I  --= 

Total  2.659E+00 0.9994 2.589E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
0 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = O.OOOE+OO years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant  Meat 

Radio- 
Nucl i d e  mrem/yr f ract. mrem/yr f ract .  mrem/yr f ract. mrem/yr f ract. mrem/yr f ract. 

CS-137 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 - 
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

O*Sum o f  a l l  water independent and dependent pathways. 
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Sumnary : Post Remediation Present Worker Scenario - 16S.1-5, Class I 1  Areas 
F i l e  : W16S5-II.RAD 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and 
As mrem/yr and Fract ion of Tota l  Dose A t  t I.OOOE+OO years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inha la t i on  Radon Plant  Meat 
Radio- 
Nucl i d e  mrem/yr f ract. mrem/yr f ract .  mrem/yr f r a c t  . mrem jyr  f ract .  mrem/yr f ract. 

CS-137 2.588E+00 0.9994 2.520E-06 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 
. -  - 

Tota l  2.588E+00 0.9994 2.520E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 
0 

Pathways (p) 

M i l k  s o i l  

mrem/yr f r a c t  . mrem/yr f ract. 

0.000E+00 0.0000 1.619E-03 0.0006 

O.OOOE+OO 0.0000 1.619E-03 0.0006 
- 3  - 

Pathways (p) 

A1 1 Pathways* M i l k  

mrem/yr f rac t .  mremfyr f rac t .  

0.000E+00 0.0000 2.660E+00 1 .oooo 
O.OOOE+OO 0.0000 2.660E+00 1.0000 
- - 

Pathways (p) 

M i l k  Soi 1 

mrem/yr f rac t .  mrem/yr f rac t .  

O.OOOE+OO 0.0000 1.576E-03 0.0006 

O.OOOE+OO 0.0000 1.576E-03 0.0006 
- = 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = 1.000E+00 years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant  Meat M i l k  A1 1 Pathways* 
Radio- 
Nucl ide mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f rac t .  - -  
CS-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.590E+00 1.0000 - - = 
Tota l  O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.590E+00 1 .OOOO 

O * S m  of a1 1 water independent and dependent pathways. 



Sumnary o f  Pathway Selections 

IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 15:02 Page 8 
Sumary : Post Remediation Present Worker Scenario - 16S.1-5, Class 11 Areas 
F i l e  : W16S5-II.RAD 

Contaminated Zone Dimensions I n i t i a l  S o i l  Concentrations, pCi/g 

Area: 2810.00 square meters CS-137 3.910E+00 
Thickness: 0.30 meters 

Cover Depth: 0.00 meters 
0 

Total Dose TDOSE(t) ,  mrem/yr 

Total Mixture Sum M ( t )  = Fract ion o f  Basic Dose L i m i t  Received a t  Time (t) 
Basic Radiat ion Dose L i m i t  15 mrem/yr 

t (years): 0.000E+00 1.000E+00 
TDOSE(t) :  2.660E+00 2.590E+00 

M ( t ) :  1.774E-01 1.726E-01 
OMaximum TDOSE(t) :  2.660E+00 mrem/yr a t  t = 0.000E+00 years 



0 
08/30/2000 15:02 Page 11 IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 

s m r y  : Post Remediation Present Uorker Scenario - 16S.1-5, Class I 1  Areas 
F i l e  : U16S5-II.RAD 

Dose/Source Ratios Sunned Over A l l  Pathuays . 
Parent and Progeny Pr inc ipa l  Radionuclide Contr ibutions Ind icated 

OParent Product Branch DSR( j ,  t) (mrem/yr)/(pCi/g) 
(i) (j) Fraction* t= 0.000E+00 1.000E+00 -- 

CS-137 CS-137 l.OOOE+OO 6.804E-01 6.623E-01 -- ~ _ _ _  
*Branch Fract ion i s  the cumulative fac to r  f o r  the j l t  p r i n c i p a l  radionucl ide daughter: 
The DSR includes contr ibut ions from associated ( h a l f - l i f e  i 0.5 y r )  daughters. 

S ing le Radionuclide S o i l  Guidelines G ( i , t )  i n  pCi/g 

CUMBRF(J) = BRF(l)*BRF(Z)* . .. BRF( j ) .  

0 

Basic Radiat ion Dose L i m i t  = 

(i) t =  0.000E+00 l.OOOE+OO 

CS-137 2.205E+01 2.265E+01 

15 mrem/yr 
ONuc 1 i de 

- 
0 

Sumned Dose/Source Ratios D S R ( i , t )  i n  (mrem/yr)/(pCi/g) 
and Single Radionuclide S o i l  Guidelines G ( i , t )  i n  pCi/g 

a t  tmin = t ime of m in imum s ing le  radionucl ide s o i l  gu ide l ine 
and a t  tmax = t ime of maximum t o t a l  dose = 0.000E+00 years 

ONuclide I n i t i a l  tmin DSR( i , tm in)  G(i,tmin) DSR(i,tmax) G(i,tmax) 
(i) pCifs (years) ( pC i /g 1 ( pC i /g) 

CS-137 3.910E+00 0.000E+00 6.804E-01 2.205E+01 6.804E-01 2.205E+01 - 
IRESRAD, Version 5.95 T'lr L i m i t  = 0.5 year 08/30/2000 15:02 Page 12 
Sumary : Post Remediation Present Worker Scenario - 16S.1-5, Class I 1  Areas 
F i l e  : W16S5-II.RAD 

Ind i v idua l  Nucl ide Dose Sunned Over A l l  Pathways 
Parent Nucl ide and Branch Fract ion Indicated 

C j )  (i) t= 0.000E+00 I.OOOE+OO 

CS-137 CS-137 l.OOOE+OO 2.660E+00 2.590E+00 

B R F ( i )  i s  the branch f r a c t i o n  o f  the parent nuclide. 

ONuclide Parent BRF(i) DosE(j,t), mremfyr 

-- 
-~ ~- 

Indiv idua l  Nucl ide S o i l  Concentration 
Parent Nucl ide and Branch Fract ion Indicated 

( j )  (i) t= 0.000€+00 l.OOOE+OO 
ONuclide Parent BRF(i) S(j, t) ,  pCi/g 

-- 
CS-137 CS-137 l.OOOE+OO 3.910E+00 3.806E+00 

B R F ( i )  i s  the branch f r a c t i o n  o f  the parent nuclide. 
ORESMAIN5.EXE execution t ime = 24.78 seconds 
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Surmary : Post Remediation Present Worker Scenario - 16S.6a-f, Class I Area 
F i l e  : W16E6-I.RAD 

Table o f  Contents 

Par t  I :  Mixture Suns and Single Radionuclide Guidelines 

Dose Conversion Factor (and Related) Parameter Swrmary ... 2 
S i te -Spec i f i c  Parameter Sumnary .......................... 3 
Sumnary o f  Pathway Selections ............................ 7 
Contaminated Zone and Total Dose Summary ................. 8 
Tota l  Dose Components 

Time = O.OOOE+OO .................................... 9 
Time = I.OOOE+OO .................................... 10 

Dose/Source Ratios S m e d  Over A l l  Pathways .............. 11 
11 

Dose Per Nucl ide Sumned Over A l l  Pathways ................ 12 
S o i l  Concentration Per Nuclide ........................... 12 

Single Radionuclide S o i l  Guidelines ...................... 

IRESRAD, Version 5.95 T'h L im i t  0.5 year 08/30/2000 15:29 Page 2 
Sumnary : Post Remediation Present Worker Scenario - 16S.6a-fI Class I Area 
F i l e  

0 
Menu 

B- 1 
B-1 

D - I  
D - I  

0-34 
D-34 
D-34 
0-34 

D-5 
D-5 
D-5 - - 

: W16E6-I.RAD 

Dose Conversion Factor (and Related) Parameter Sumnary 
F i le :  Default.LIB 

Parameter 

Dose conversion factors  f o r  inhalat ion, mrem/pCi: 
CS-l37+D 

Dose conversion factors  f o r  ingestion, mrem/pCi: 
C~-137+D 

Food t rans fe r  factors: 
Cs-I37+D , plant /so i  1 concentration r a t i o ,  dimensionless 
Cs-I37+D , beef/ l ivestock-intake ra t i o ,  (pCi/kg)/(pCi/d) 
Cs-I37+D , m i  lk / l ivestock- in take r a t i o ,  (pCi/L)/(pCi/d) 

Bioaccumulation factors, f resh water, L/kg: 
Cs-I37+D , f i s h  
Cs-l37+D , crustacea and mollusks 

Current 
Value 

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000E+03 
1.000E+02 

Default 

3.190E-05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E- 03 

2.000E+03 
1.000E+02 

Parameter 
Name 

DCFZ( 1) 

DCF3( 1) 

RTF( Ill) 
RTF( 1,2) 
RTF( 1,3) 

BIOFAC( 1,l) 
BIOFACC 1,2) 

. 

a 
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Sumnary : Post Remediation Present Worker Scenario - 16S.6a-f, Class I Area 
F i l e  : W16E6-1.RAO 

Surmary o f  Pathway Selections 

Pathway I User Select ion 

1 - -  external  gama 
2 - -  i n h a l a t i o n  (w/o radon) 
3 - -  p l a n t  ingest ion 
4 - -  meat ingest ion 
5 - -  m i l k  ingest ion 
6 - -  aquatic foods 
7 - -  d r i nk ing  water 
8 - -  s o i l  ingest ion 
9 - -  radon 
Find peak pathway doses 

a c t i v e  
ac t i ve  

suppressed 
suppressed 
suppressed 
suppressed 

ac t i ve  
ac t i ve  

suppressed 
ac t i ve  

IRESRAD, Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 15:29 Page 8 
Sumnary : Post Remediation Present Worker Scenario - 16S.6a-f, Class I Area 
F i l e  : W16E6-1.RAD 

Contaminated Zone Dimensions I n i t i a l  S o i l  Concentrations, pCi/g 

Area: 792.00 square meters CS-137 2.080E+00 
Thickness: 0.15 meters 

Cover Depth: 0.15 meters 
0 

Tota l  Dose TDOSE(t), mrem/yr 

Tota l  Mixture Sum M ( t )  = Fract ion o f  Basic Dose L i m i t  Received a t  Time (t) 
Basic Radiat ion Dose L i m i t  = 15 mrem/yr 

t (years): 0.000E+00 I.OOOE+OO 
TDOSE(t): 1.212E-01 1.194E-01 

M ( t ) :  8.079E-03 7.959E-03 
OMaximum TOOSE(t): 1.212E-01 mrem/yr a t  t = O.OOOE+OO years 

. 
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Sumnary : Post Remediation Present Worker Scenario - 16S.6a-f, Class I Area 
F i l e  : W16E6-I.RAD 

Total i ose  Contr ibutions TDOSE(i,p,t) f o r  I nd i v idua l  Radionuclides ( i )  and Pathways (p) 
As mrem/yr and Fract ion of To ta l  Dose A t  t = 0.000E+00 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 0 
0 Ground Inha 1 a t  i on Radon Plant Meat M i l k  
Radio- 
Nucl i de  mrem/yr f r a c t  . mrem/yr f ract. mrem/yr f rac t  . mrem/yr f ract. mrem/yr f ract .  mrem/yr f ract. 

CS-137 1.212E-01 1.0000 3.993E-09'0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 - 
Total  1.212E-01 1 .OOOO 3.993E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
0 

Tota l  Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion of To ta l  Dose A t  t = O.OOOE+OO years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  
Radio- 
Nucl ide mrem/yr f ract .  mrem/yr f rac t .  mrem/yr f rac t .  mrem/yr f ract .  mrem/yr f r a c t .  mrem/yr f rac t .  

CS-137 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 - - 
Total  O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

O*Sum of a l l  water independent and dependent pathways. 
IRESRAD, Version 5.95 T% L i m i t  = 0.5 year 08/30/2000 15:29 Page 10 
Summary : Post Remediation Present Worker Scenario - 16S.6a-f, Class I Area 
F i l e  : W16E6-I.RAD 

Total Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion of To ta l  Dose A t  t = 1.000E+00 years 

Water Independent Pathways ( Inhalat ion excludes radon) 0 
0 Ground Inha la t i on  Radon Plant Meat M i l k  
Radio- 
Nucl ide mrem/yr f ract .  mrem/yr f ract .  mrem/yr f ract .  mrem/yr f ract. mrem/yr f ract .  mrem/yr f ract .  

CS-137 1.194E-01 0.9999 1.166E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 - - 
Total  1.194E-01 0.9999 1.166E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
0 

Tota l  Dose Contr ibutions TDOSE(i,p,t) f o r  Ind iv idual  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion of Tota l  Dose A t  t = 1.000E+00 years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  
Radio- 
Nucl i d e  mrem/yr f ract. mrem/yr f rac t  . mrem/yr f ract. mre i /yr  f rac t  . mrem/yr f ract .  mrem/yr f ract .  

CS-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 - - 
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

O*sm o f  a l l  water independent and dependent pathways. 
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s m a r y  : Post Remediation Present Worker Scenario - 16S.6a-fI Class I Area 
F i l e  : W16E6-I.RAD 

Dose/Source Ratios S m e d  Over A l l  Pathways 
Parent and Progeny Pr inc ipa l  Radionuclide Contributions Ind i ca ted  

Soi L 

mrem/yr f rac t  . 
2.258E-06 0.0000 

~~ ~ 

2.258E-06 0.0000 

A1 1 Pathways* 

mrem/yr f r a c t  . 
1.212E-01 1.0000 

1.212E-01 1.0000 

Soi 1 

mrem/yr f rac t .  

6.592E-06 0.0001 

6.592E-06 0.0001 

A1 1 Pathways* 

mrem/yr f ract. 

1.194E-01 1.0000 

1.194E-01 1.0000 
- 

Product Branch D S R ( j  ,t). (mrem/yr)/(pCi/g) 
( j )  Fraction* t =  O.OOOE+OO I.OOOE+OO 



-- 
CS-137 CS-137 I.OOOE+OO 5.826E-02 5.740E-02 -- 
*Branch Fract ion i s  the cumulative fac to r  f o r  the j l t  p r i n c i p a l  radionucJide daughter: 
The DSR includes contr ibut ions from associated ( h a l f - l i f e  5 0.5 yr) daughters. 

Single Radionuclide S o i l  Guidelines G ( i , t )  i n  pCi/g 

CUMBRF(j) = BRF(I)*BRF(2)* ... BRF(J). 

0 

Basic Radiat ion Dose L i m i t  = 15 mrem/yr 
ONuc 1 i de 
(i) t= 

CS-137 
P 

0 

a t  
and a t  

Sumned Dose/Source Ratios DSR( i ,  t )  i n  (mrem/yr)/(pCi/g) 
and Single Radionuclide S o i l  Guidelines G ( i , t )  i n  pCi/g 
tmin = t ime o f  minimum s ing le  rad ionucl ide s o i l  gu ide l ine 
tmax = t ime o f  maximum t o t a l  dose = 0.000E+00 years 

ONuclide I n i t i a l  tmin DSR( i , tmin) G( i , tmin) DSR(i ,  tmax) G( i , tmax) 
(i) pCi/g (years) (pCi/g) ( pci/g ) 

CS-137 2.080€+00 O.OOOE+OO 5.826E-02 2.575E+02 5.826E-02 2.575E+02 

IRESRAD, Version 5.95 T'h L i m i t  = 0.5 year 08/30/2000 15:29 Page 12 
Swnary : Post Remediation Present Worker Scenario - 16S.6a-f, Class I Area 
F i l e  : W16E6-I.RAD 

Ind i v idua l  Nucl ide Dose Sumned Over A l l  Pathways 
Parent Nucl ide and Branch Fract ion Indicated 

C j )  (i) t= O.OOOE+OO I.OOOE+OO 

CS-137 CS-137 l.OOOE+OO 1.212E-01 1.194E-01 

ONuclide Parent BRF( i) DOSE( j , t ) , mrem/yr 

-- 
~ _ _ _  
~~ 

B R F ( i )  i s  the branch f r a c t i o n  of the parent nucl ide. 

I nd i v idua l  Nucl ide S o i l  Concentration 
Parent Nucl ide and Branch Fraction Indicated 

( j )  (i) t= 0.000E+00 l.OOOE+OO 

CS-137 CS-137 I.OOOE+OO 2.080E+00 2.017E+00 

B R F ( i )  i s  the branch f rac t i on  o f  the parent nucl ide. 

ONuclide Parent B R F ( i )  S ( j , t ) ,  pCi/g 

-~ 
~~ ~- 

ORESMAIN5.EXE execution time = 24.61 seconds 
. 
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S m a r y  : Post Remediation Present Worker Scenario - 16E.6a-fI Class I 1  Areas 
F i l e  : W16S6-II.RAD 

Table o f  Contents 

F i le :  Default.LIB 

Parameter 

Dose conversion factors  f o r  inhalation, mrem/pCi: 
CS- 137+D 

Dose conversion factors  f o r  ingestion, mrem/pCi: 
Cs-I37+D 

Food t rans fe r  factors: 
Cs-I37+D , p l a n t / s o i l  concentration r a t i o ,  dimensionless 
Cs-I37+D , beef / l ivestock- in take ra t i o ,  (pCi/kg)/(pCi/d) 
Cs-I37+D , m i  lk / l ivestock- in take rat io ,  (pCi/L)/(pCi/d) 

Bioaccumulation factors, fresh water, L/kg: 
Cs-I37+D , f i s h  
Cs-I37+D , crustacea and mollusks 

~~ 

Par t  I: Mixture Sums and Single Radionuclide Guide1 ines 

Current 
Va 1 ue 

3.190E- 05 

5.000E-05 

4.000E-02 
3.000E-02 
8.000E-03 

2.000Et03 
1 .000E+02 

Dose Conversion Factor (and Related) Parameter Sumnary ... 2 
Si te-Speci f ic  Parameter Sumnary ........................... 3 
Sumnary o f  Pathway Selections ............................ 7 
Contaminated Zone and Tota l  Dose Sumnary ................. 8 
Tota l  Dose Components 

Time = 0.000E*00 .................................... 9 
Time I.OOOE+OO .................................... 10 

Dose/Source Ratios Sumned Over ALL Pathways .............. 11 
Single Radionuclide S o i l  Guidelines ...................... 11 
Dose Per Nuclide Sumned Over A l l  Pathways ................ 12 
S o i l  Concentration Per Nucl ide ........................... 12 
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Sumnary : Post Remediation Present Worker Scenario - 16E.6a-f, Class I 1  Areas 
F i l e  

0 
Menu 

B- 1 
6-1 

D - I  
D - I  

D-34 
D-34 
D -34 
0-34 

0-5 
0-5 
D-5 - 

Defaul t  

3 * 190E-05 

5.000E-05 
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Sumnary o f  Pathway Selections 

Pathway I User Selection 

1 - -  external gama 
2 - -  i nha la t i on  (w/o radon) 
3 - -  p lan t  i nges t i on  
4 - -  meat ingest ion 
5 - -  m i l k  i nges t i on  
6 - -  aquatic foods 
7 - -  d r ink ing  water 
8 - -  s o i l  ingest ipn 
9 - -  radon 
Find peak pathway doses 

ac t i ve  
ac t i ve  

suppressed 
suppressed 
suppressed 
suppressed 

ac t i ve  
ac t i ve  

suppressed 
act ive 
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Contaminated Zone Dimensions I n i t i a l  s o i l  Conceritrations, pc i /g  

Area: 3540.00 square meters CS-137 1.480E+00 
Thickness: 0.30 meters 

Cover Depth: 0.00 meters 
0 

Tota l  Dose TDOSE(t), mrem/yr 

Tota l  Mixture Sum M ( t )  = Fract ion of Basic Dose L im i t  Received a t  Time (t) 
Basic Radiat ion Dose L i m i t  = 15 mrem/yr 

t (years): O.OOOE+OO 1.000E+00 
TDOSE(t): 1.013E+00 9.860E-01 

M ( t ) :  6.752E-02 6.573E-02 
OMaximum TDOSE(t): 1.013E+00 mrem/yr a t  t = 0.000E+00 years 

. 
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' 

Tota l  Dose Contributions TOOSE(i.o.t) for I nd i v idua l  Radionuclides ( i )  and Pathwavs ( D )  . -. 
0 
0 Ground 
Radio- 
Nuclide mrem/yr f rac t .  

CS-137 1.012E+00 0.9994 - 
Total 1.012E+00 0.9994 
0 

- ... - 
As mrem/yr and Fract ion o f  Tota l  Dose A t  t = O.OOOE+OO.years 

Water Independent Pathways ( Inha la t i on  excludes radon) 
Inhalat ion Radon Plant Meat 

mrem/yr f ract. mrem/yr f r a c t  . mrem/yr f r a c t  . mrem/yr f ract. 

1.004E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

1.004E-06 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 

M i l k  

mrem/yr f r a c t  . 
O.OOOE+OO 0.0000 

0.000E+00 0.0000 
- 

Total Dose Contributions TDOSE(i ,p, t )  f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrem/yr and Fract ion o f  Total Dose A t  t = 0.000E+00 years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant Meat M i l k  

Radio- 
Nuclide mrem/yr f rac t .  mrem/yr fract. mrem/yr f rac t .  mrem/yr f r a c t .  mrem/yr f ract .  mrem/yr f rac t .  

CS-137 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Total 0.000E+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 
O*Sum o f  a l l  water independent and dependent pathways. 
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Total Dose Contributions TDOSE(i.D.t) f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 

0 
0 Ground 
Radio- 
Nuclide mrem/yr f rac t .  

CS-137 9.854E-01 0.9994 - 
Total 9.854E-01 0.9994 
0 

- ... . 
As mrem/yr and Fract ion o f  Total Dose A t  t = 1.000E+00 years 

Water Independent Pathways ( Inha la t i on  excludes radon) 
Inhalat ion Radon Plant Meat 

mrem/yr f rac t .  mrem/yr f ract .  rhrem/yr f ract .  mrem/yr f ract. 

9.769E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

9.769E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
= - 

M i l k  

mrem/yr f ract .  

0.000E+00 0.0000 

0.000E+00 0.0000 
.- 

Total Dose Contributions TDOSE(i ,p, t )  f o r  I nd i v idua l  Radionuclides (i) and Pathways (p) 
As mrom/yr and Fract ion o f  Total Dose A t  t = I.OOOE+OO years 

0 Water Dependent Pathways 
0 Water Fish Radon Plant  Meat M i l k  
Radio- 
Nuclide mrem/yr f rac t  . mrem/yr f r ac t .  mrem/yr f ract .  mrem/yr f ract .  mrem/yr f ract. mrem/yr f ract .  

CS-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 
m- I I- 8 - - ,  --_I._--- - L  

Total 0.000E+00 0.0000 O.OOOE+OO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 
O*sm o f  a l l  water independent and dependent pathways. 

Soi 1 

mrem/yr f r a c t  . 
6.129E-04 0.0006 

6.129E-04 0.0006 

A l l  Pathways* 

mrem/yr f r a c t  . 
1.013E+00 1.0000 

1.013E+00 1.0000 

Soi 1 

mrem/yr f ract. 

5.967E-04 0.0006 

5.967E-04 0.0006 
- 

A l l  Pathways" 

mrem/yr f ract. 

9.860E-01 1,0000 

9.860E-01 1.0000 
-- 
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Dose/Source Ratios Sumned Over ALL Pathways 
Parent and Progeny Principal Radionuclide Contributions Indicated 
OParent Product Branch DSR( j, t) (mrem/yr)/(pCi/g) 

(i) (j) Fraction* t= 0.000E+00 1.000E+00 -- 
CS-137 CS-137 I .000E+00 6.844E-01 6.662E-01 -- 
*Branch Fraction is the cumulative factor for the jlt principal radionuclide daughter: 
The DSR includes contributions from associated (half-life i 0.5 yr) daughters. 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

CUMBRF(j) = BRF(I)*BRF(2)* ... BRF(j). 
0 

Basic Radiation Dose Limit = 

(i) t= O.OOOE+OO I.OOOE+OO 

CS-137 2.192E+01 2.252E+01 

15 mrem/yr 
ONucl ide 

0 
Sumned Dose/Source Ratios DSR(i, t) in (mrem/yr)/(pCi/g) 
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

at tmin = time of minimum single radionuclide soil guideline 
and at tmax = time of maximum total dose = 0.000E+00 years 

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 
(i) pCi/s (years 1 (pCi /g) (pCi/g) 

CS-137 1.480E+00 O.OOOE+OO 6.844E - 01 2.192E+01 6.844E-01 2.192E+01 
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Individual Nuclide Dose Sumned Over A l l  Pathways 
Parent Nuclide and Branch Fraction Indicated 

Cj) (i) t= 0.000E+00 l.OOOE+OO 

CS-137 CS-137 1.000E+00 1.013E+00 9.860E-01 

ONuclide Parent BRF(i) DOSE( j , t), mrem/yr 

-- 
~ _ _ _  ~- 
BRF(i) is the branch fraction of the parent nuclide. 

Individual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indicated 

Cj) (i) t= O.OOOE+OO l.OOOE+OO 

CS-137 CS-137 l.OOOE+OO 1.480E+00 1.441E+00 

BRF(i) is the branch fraction of the parent nuclide. 

ONucl ide Parent BRF(i) s(j,t), pCi/g 

-~ 
-- -- 

ORESMAIN5.EXE execution time = 24.60 seconds 
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