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MicroShield v5.01 (b.Ui-UIJ3UA) 

MicroShield vS.01 (5.01-01003) 
Allied Technology Group, Inc.  

Results With Buildup 
FILE: C:\JOEL\MSS\DATA\CO2VEYOR.MS5 

Case Title: Cesium point source 
This case was run on Monday, November 23, 1998 at 12:51:49 PM 

Dose Point # 3 - (6,6.57e+00,0) in

Group Energy Activity 
(MeV) photons/sec

0.0318 
0.0322 
0.0364 
0.6616

3.623e+003 
6.685e+003 
2.433e+003 
1.575e+005

TOTALS: 1.702e+005

Fluence Rate 
photons/cm2/sec 

2.385e-008 
8.197e-008 
6 .391e-006 
1.698e+001 

1.698e+001

Enerqv Flujence 
MeV/cm2/sec 

7.588e-010 
2.639e-009 
2.326e-007 
1.123e+001 

1.123e+001

Exposure RatE 
mR/hr 

6.321e-012 
2.124e-011 
1.322e-009 
2.178e-002 

2.178e-002

MicroShield v5.01 (5.01-01003) 

MicroShield v5.01 (5.01-01003) 
Allied Technology Group, Inc.  

Results With Buildup 
FILE: C:\JOEL\MSS\DATA\CO2VEYOR.MS5 

Case Title: Cesium point source 
This case was run on Monday, November 23, 1998 at 12:51:49 PM 

Dose Point # 4 - (6,0,0) in

Enercv Activity 
(Mev) photons/sec

Fluence Rate 
nhro-ns/cm' /sec

Energy Fluence ExDosure Rate 
MeV/cm2/sec mR/h

3.623e+003 
6.685e+003 
2.433e+003 
1.575e+005

2.497e-0O5 
7.046e-005 
1.003e-003 
4. 436e±001 

4 .436e+001

7.945e-007 
2.268e-006 
3.652e-005 
2. 935e+001

6. 618e-009 
1.826e-008 
2.07Se-007 
S.690e-002

2.935e+001 5.690e-002

1 
2 
3 
4

Grou__ #

11/23/9

1 
2 
3 
4

0.0318 
0.0322 
0.0364 
0.6616

TOTALS: 1.702e+005
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MicroShield v5.01 (5.01-01003) 
Allied Technology Group, Inc.  

Results With Buildup 
FILE: C: \JOEL\MSS\DATA\CO2VEYOR.MS5 

Case Title: Cesium point source 
This case was run on Monday, November 23, 1998 at 12:51:49 PM 

Dose Point # 1 - (6.5,1.97e+01,0) in

Activity 
rhotons/$ec

Fluence Rate 
nhotons/cm'/sec

Energy Fluence 
MeV/cm2 /sec

Exposure Rate 
mR/hr

0.0318 3.623e+003 
0.0322 6.685e+003
0.0364 2.433e+003
0.6616 1.575e+005 

TOTALS: 1.702e+005

1. 092e-018 
7.388e-018 
1. 979e-013 
1.240e+000 

1.240e+000

3.475e-020 
2.378e-019 
7 .204e-015 
8.203e-001 

8 .203e-001

2.895e-022 
1. 914e-021 
4.093e-017 
1.590e-003 

1.590e-003

MicroShield v5.01 (5.01-01003)

MicroShield v5.01 (5.01-01003) 
Allied Technology Group, Inc.  

Results With Buildup 
FILE: C:\JOEL\MSS\DATA\CO2VEYOR.MS5 

Case Title: Cesium point source 
This case was run on Monday, November 23, 1998 at 12:51:49 PM 

Dose Point # 2 - (6,1.30e+01,0) in

"_•_up Energy 
(MeV)

Activity 
photons/sec

Fluence Rate 
photons/cm'/sec

Energy Fluence Exposure Rate 
MeV/cm'/sec mR/hr

0.0318 3.623e+003 
0.0322 6.685e+003 
0.0364 2.433e+003 
0.6616 l.575e+005 

TOTALS: 1.702e+005

8. 047e-014 
3.958e-013 
6. 913e-010 
4.232e+000 

4.232e+000

2. 560e-01S 
1.274e-014 
2.516e-011 
2.800e+000 

2.800e+000

2. 133e-017 
1.026e-016 
1.430e-013 
5.428e-003 

5.428e-003

Energy 
(MeV)

1 
2 
3 
4

11/23/91

1 
2 
3 
4
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CASE 4 

MICROSHIELD OUTPUT 

5 uCi, Cs- 137 point source
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MicroShield v5.01 (5.01-01003) 
Allied Technology Group, Inc.  

Results With Buildup 
FILE: C:\JOEL\MS5\DATA\CO2VEYOR.MS5 

Case Title: Cobalt point source 
This case was run on Monday, November 23, 1998 at 11:41:43 AM 

Dose Point # 3 - (6,6.57e+00,0) in

Activity 
photons/sec 

3.018e+001 
1.850eS005 
1.850e+O05

TOTALS: 3.700e+005

Fluence Rate 
photons/cm2!/sec 

3.240e-003 
1.971e+001 
1.976e+002

3. 947e+001

Energv Fluence 
MeV/cm'/sec 

2.248e-003 
2.312e+001 
2.633e+001

4. 945e+001

Exnosure Rate 
mR/hr 

4.340e-006 
4.131e-002 
4.567e-002

8.699e-002

MicroShield v5.01 (5.01-01003) 

MicroShield v5.01 (5.01-01003) 
Allied Technology Group, Inc.  

Results With Buildup 
FILE: C:\JCEL\MSS\DATA\CO2VEYOR.MS5 

Case Title: Cobalt point source 
This case was run on Monday, November 23, 1998 at 11:41:43 AM 

Dose Point # 4 - (6,0,0) in

Ener Activity 
(Mev) photons/sec

Fluence Rate 
nhotons/cm2/sec

Energy Fluence Exposure Rate 
MeV/Cm2/sec mR/h

3.018e+001 
1.850e+005 
1.850e+005

8.446e-003 
5. 041e÷001 
5. 034e+001 

1.008e+002

5.860e-003 
5. 914e+001 
6 .707e+001

1.131e-005 
1.057e-001 
1.164e-001

1.262e+002 2.221e-001

Group_# 

1 
2 
3

Energy 
-(Me V) 

0.6938 
1.1732 
1.3325

Group #

11/23/9

1 
2 
3

0.6938 
1.1732 
1.3325

TOTALS: 3.700e+005
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MicroShield v5.01 (5.01-01003) 
Allied Technology Group, Inc.  

Results With Buildup 
FILE: C:\JOEL\MSS\DATA\CO2VEYOR.MS5 

Case Title: Cobalt point source This case was run on Monday, November 23, 1998 at 11:41:43 AM 
Dose Point # 1 - (6.5.1.97e+o1,O) in

Group # Energy Activity 
(MeV) photons/sec

0.6938 3.018e+001 
1.1732 1.850e+005 
1.3325 1.850e+005 

TOTALS: 3.700e+005

Fluence Rate 
Rhotons/cm'/sec 

2.408e-004 
1.734e+000 
1.809e+000 

3.544e+000

Ener=vs Fluence 
MeV/c-M'.S-ec 

1.671e-004 
2.035e+000 
2.411e+000 

4.446e+000

Exposure Rat 

mR /hB 

3.226e-007 
3.636e-003 
4.183e-003 

7.819e-003

MicroShield vS.01 (5.01-01003) 

MicroShield v5.01 (5.01-01003) 
Allied Technology Group, Inc.  

Results With Buildup 
FILE: C:\JOEL\MSS\DATA\CO2VEyOR.MS5 

Case Title: Cobalt point source This case was run on Monday, November 23, 1998 at 11:41:43 AM 
Dose Point # 2 - (,,1.30e+01,o) in

Q9312A Energy 
(MeV)

1 
2 
3

0.6938 
1.1732 
1.3325

Activity 
photons/sec 

3.018e+001 
1.850e+005 
1.850e+005

F-luence Rate 
orhtons /cm2 /sec 

8.136e-004 
5.315e+000 
5.430e+000

Energy Fluence Exposure Rate 
MeV/cm2/sec mR/hr

5.645e-004 
6.236e+000 
7.235e+000

1.090e-006 
1. 114e-002 
1.255e-002

TOTALS: 3.700e+005
1.347e+001 2.370e-002

1 
2 
3

11/23/.

1.075e+001
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CASE 3 

MICROSI-IELD OUTPUT

5 uCi, Co-60 point sourc
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MicroShield v5.01 (5.01-01003) 
Allied Technology Group, Inc.  

Results With Buildup 
FILE: C:\JOEL\MSS\DATA\CO VEYOR.MS5 

Case Title: Conveyor - Cesium 
This case was run on Monday, November 23, 1998 at 11:31:07 AM 

Dose Point # 3 - (6,19.5,6) in

Energ Activity 
(MeV) photons/sec

0.0318 
0.0322 
0.0364 
0.6616

3. 001e+002 
5.537e+002 
2. 015e+002 
1.304e+004

TOTA•LS: 1.410e+004

Fluence Rate 
photons/cm2/sec

1.714e-003 
3.278e-003 
1.724e-003 
1.035e+000 

1.041e+000

Energy Fluence 
eV~/crr/ 3c c

5.453e-005 
..OS5e-004 

6.277e-005 
6.846e-001 

6.848e-001

Exposure Rpt_ 

4.542e-007 
8.492e-007 
3.566e-007 
1-327e-003 

1.329e-003

4icroShield v5.01 (5.01-01003) 11/23/98

MicroShield v5.01 (5.01-01003) 
Allied Technology Group, Inc.  

Results With Buildup 
FILE: C:\JOEL\MS5\DATA\COVEYOR.MSS 

Case Title: Conveyor - Cesium 
This case was run on Monday, November 23, 1998 at 11:31:07 AM 

Dose Point # 4 - (6,19.5,3) in

Activity 
thotons/sec

Fluence Rate 
nhotons/cm'/sec

Enercry Fluence Exposure Rate 
MeV/cm'/sec mR/hr

0.0318 3.001e+002 
0.0322 S.537e+002 
0.0364 2.015e+002 
0.6616 1.304e+004 

TOTALS: 1.410e+004

1.497e-003 
2.863e-003 
1.504e-003 
8. 913e-001 

8. 972e-001

4.763e-005 
9.217e-005 
5.475e-005 
5. 897e-001

3.968e-007 
7.418e-007 
3.11le-007 
1. 143e-003

5.899e-001 1.145e-003

Groupu

1 
2 
3 
4

Groun # Enercv 
(MeV)

1 
2 
3 
4
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MicroShield v5-01 (5.01-01003) 
Allied Technology Group, Inc.  

Results With Buildup 
FILE: C:\JOEL\MS5\DATA\CO_VEYOR.MS5 

Case Title: Conveyor - Cesium 
This case was run on Monday, November 23, 1998 at 11:31:07 AM 

Dose Point # 1 - (6,19.5,12) in

Activity 
yhotons/sec

Fluence Rate 
photons/cm 2/sec

Energy Fluence 
MeV/cm2/sec

Exposure RatE 
mR/hr

0.0318 3.001e+002 
0.0322 5.537e+002 
0.0364 2.015e+002 
0.6616 1.304e#004 

TOTALS: 1.410e+004

1.816e-003 
3.472e-003 
1.828e-003 
1.127e+000 

1.134e+000

5.776e-005 
1.118e-004 
6.653e-005 
7.458e-001 

7. 461e-001

4 .812e-007 
8.996e-007 
3.780e-007 
1.446e-003 

1.448e-003

MicroShield v5.01 (5.01-01003)

MicroShield v5.01 (5.01-01003) 
Allied Technology Group, Inc.  

Results with Buildup 
FILE: C:\JOEL\MSS\DATA\CO VEYOR.MSS 

Case Title: Conveyor - Cesium 
This case was run on Monday, November 23, 1998 at 11:31:07 AM 

Dose Point # 2 - (6,19.5,9) in

Activity 
photons/sec 

3 . 001e+002 
5.537e+002 
2.015e+002 
1.304e+004

Fluence Rate 
rhotons/cm'/sec

1.794e-003 
3.432e-003 
1.806e-003 
1.106e+000 

1. 113e+000

Enercry Eluence Exposure Rate 
MeV/cM2/sec mR/hr

5.709e-005 
1.105e-004 
6.574e-005 
7. 317e-001

4.755e-007 
8.891e-007 
3.735e-007 
1.418e-003

7.319e-001 1.420e-003

Groupr# Energy 
(MelV'

1 
2 
3 
4

11/23/9

Group #

1 
2 
3 
4

Enercg 
.(MeVI 

0.0318 
0.0322 
0.0364 
0.6616

TOTALS: 1.410e+004
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CASE 2 

MICROSHIELD OUTPUT

Soil with 5 pCi Cs-137 per gram.
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MicroShield v5.01 (5.01-01003) 
Allied Technology Group, Inc.  

Results With Buildup 
FILE: Case I 

Case Title: Co-veyor 
This case was run on Monday, November 23, 1996 at 11:19:41 AK 

Dose Point # 3 - (6,19.5,6) in

Group # Energ Activity 
(MeV) photons/sec

0.6938 
1.1732 
1.3325

4 . 999e -001 
3-065e+003 
3.065e+003

TOTALS: 6.130e+003

Fluence Rate 
photons/cm2/sec 

3.964e-005 
2.455e-001 
2.464e-001 

4.919e-001

Enerqy FLuence 
MeV/cm'/sec 

2 . 751e-005 
2.880e-001 
3 .283e-001 

6.163e-001

Exposure Rate 
mR/hr 

5. 311e-008 
S -146e-004 

S.696e-004 

1.084e-003

MicroShield v5.01 (5.01-01003) 

MicraShield v5.01 (5.01-01003)

This case

Allied Technology Group, Inc.  
Results With Buildup 

FILE: Case I 
Case Title: Co-veyor

was run on Monday, November 23, 1998 at 11:19:41 AM 
Dose Point # 4 - (6,19.5,3) in

Group # Energy Activity 
(MeV) photons/sec

Fluence Rate 
tphotons/Cm2/sec

Enerqv Fluence Exposure Rate 
MeV/cm2/sec MR/hr

0.6938 4.999e-001
1.1732 
1.3325

3.065e+003 
3.065e+003

TOTALS: G.130e+003

3.416e-005 
2. 120e-001 
2. 130e-002 

4 . 250e-001

2.370e-005 
2.487e-001 
2. 838e-001 

5.325e-001

4.576e-008 
4.445e-004 
4.923e-004 

9 .369e-004

1 
2 
3

11/23/9J

1 
2 
3
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MicroShield v5-0l (5.01-01003) 
Allied Technology Group, Inc.  

Results With Buildup 
FILE: Case I 

Case Title: Co-veyor-I 
This case was run on Monday, November 23, 1998 at 11:19:41 AM 

Dose Point # 1 - (6,1.5,12) in

Energy Activit' 
(MeV) photons/sec

0.6938 
1.1732 
1.3325

4.999e-001 
3.065e+003 
3.065e+003

TOTALS: 6.130e+003

Fluence Rate 
photons/cm2/sec

4 .319e-0O5 

2. 672e-001 
2. 681e-001 

5.354e-001

Energy Pluence 
MeV/cm2 /sec 

2.997e-005 
3.135e-001 
3. 573e-001 

6.708e-001

Exposure 'atE 
mR/hr 

5.785e-008 
5.602e-004 
6.199e-004 

1. 180e-003

MicroShield v5.01 (5.01-01003)

MicroShield v5.01 (5.01-01003) 
Allied Technology Group, Inc.  

Results With Buildup 
FILE: Case I 

Case Title: Co-veyor 
This case was run on Monday, November 23, 1998 at 11:19:41 AM 

Dose Point # 2 - (6,19.5,9) in

Group # Energy 
(MevW

1 
2 
3

0.6938 
1.1732 
1.3325

Activity 
photons/sec 

4.999e-001 
3.065e+003 
3,D65e+003

Fluence Rate 
photons/cm2/sec

4.237e-005 
2.622e-001 
2. 631e-001 

5. 253e-001

Energy Fluence Exposure Rate 
MeV/cm2/sec mR/hr

2.940e-005 
3 .076e-001 
3.506e-001

5.676e-008 
5.496e-004 
6.082e-004

6.582e-001 1.158e-003

1 
2 
3

11/23/9S

TOTALS: 6 .130e+003
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CASE I 

MICROSIUELD OUTPUT 

Soil with I pCi Co-60 per gram
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Calculation MCAB-O I 

DETECTABILITY - MINIMUM DETECTABLE COUNT RATE (MDCR) 

The scanning MDCR applies both to a detector moving along the ground. as weil as soil on a conveyor belt 
moving under a detector. This MDCR is a function of background count rate, obscrvtion i-r vaf an,! 
confidence level (d'). As shown on the hand calculation sheet, MDCR is 676 cpm (net) for a backgruumd 
of 8,000 cpm and 2sec observation interval.  

SUMMARY

Case Calc'ed Count 
Rate (net) 

1 464 cpm 
2 1188 
3 24,983 
4 14,760 

* Concentration or source strc

MDCR Detectable 
(net) Amount* 
676 1.5 pCi/g 
676 2.8 pCUg 
676 135 nCi 
676 229 nCi 

ength, ratioed to MDCR.

r 3

i6~y. rr -AT

b,2= );? '~3~Q, 4ý =v-

3

ADcI

Iý? -,ý c- . 1, r, i ý it ýV ý

. 6--r )
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Calculation HCAB-O I 

CASE 2: 

Samne detector geometry.  

Microshield results show dose rate fairly constant across width of belt. Average dose rate 1.32 uRg'r, from 

soil at 5 pCi-Cs-137/gram. Using a dose rate to count rate conversion of 900 cpni/uR/hr., gives 1188 cpm 

(net.) 

Results are scalable to other concentrations of Cs-137.  

CASE 3: 

In this case, a point source of Co-60 travels towards and under tlhe detectors. Width of the belt is not 

considered, because the particle will pass directly under one of fie detectors. It is assumed to be under the 

3" of soil. Since Ludlum raterneters integrate for 2 seconds, the particle will travel Im (39") in that time.  

Seven particle positions are modeled, from 19.7" in front of the detectors to 19.7" after the detectors. The 

average dose rate of the seven is 58.1 uP,'r, as shown; yielding a count rate of 24,983 cpm.

Distance 
from 

Detectors 
±19.7" 
±13.0 
+6.6 

0 
Average

Dose Rate 
uR/hr 

7.8 
23.7 
87.0 
222.1 
58.1

CASE 4:

The geometry is the same as Case 3. The point source in this case is 5 uCi Cs-137.

The average dose rate is 16.4 uR/hr, as shown; yielding a count rate of 14,760 cpm.

Distance 
from 

Detectors 
±19.7" 
±13.0 
±6.6 

0 
Average

Dose Rate 
uR/hr 

1.9 
5.4 

"21.8 
56.9 
16.4

"- N4ARSS[M Table 6-7.
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Calculation MCAD-Ot 

~sition from edge of belt 

belt direction of 
motion .. 4 

39 

CONVEYOR-MOUNTED DETECTOR MODEL 

DIMENSIONS: 

24" wide 
belt moves at 0.5 nv's; covers [m (39") in 2sec. counting interval 
soil 3" high on belt 
detectors mounted 6" above belt 
10 2x2 Nal detectors cover width of belt 

ASSUMLPTIONS: 

Soil is uniformly contaminated at I pCi Co-60/gram soil (Case 1.) 
Soil is uniformly contaminated at 5 pCi Cs-137/grain soil (Case 2.) 
Soil covers a 5 uCi point source of Co-60 (Case 3.) 
Soil covers a 5 uCi point source of Cs-137 (Case 4.) 

Summary of four Cases shown below, followed by discussion of detectability.  

CASE 1:

Four detector positions modeled with Microshield Ver. 5. 1) center of belt (12" 
edge; 3) 6" from edge; and 4) 3" from edge.

from edge); 2) 9" from

Mirror-image positions are the same for distances from the other side of the belt Ignore soil on belt, which 
is further than 19.5" from detectors.  

Microshield results show dose rate fairly constant across width of belt. Average dose rate 1.08 uR/hr, from 
soil at I pCi-Co-60/gram. Using a dose rate to count rate conversion of 430 cpm/uR/hr', gives 464 cpm 
(net-)

SMARSSIM Table 6-7.



ATO- INC.

CALCULATION COVER SHEET

CALM. NO. MCAB-OI 
No. of Sheets: 1 of I C

PROJECT: Fort McClellon Burial Mound Decommissioning

PURPOSE: Calculate the performance of a conveyor-mounted detector system, scanning soil with 
potential cobalt-60 and cesium-131 contamination.  

SOURCES OF DATA: Prellminary design of conveyor system - Lake City Project Manager, 
Frank Whitaker 

SOURCES OF FORMULAE & REFERENCES: Multi-Agency Radiation Survey and Site Investigation 
Manual, MARSSIM (NUREG-1575) December, 1997.

ATTACHMENT: Summary of hand calculations and output from MicroshleldTM runs.

CONCLUSION: System minimum detectable count rate (MDCR) is approx. 676 cpm (net). This will 
allow detection of Co-60 at 1.5 pCI/g or 135 nCi discrete source; or Cs-137 at 2.8 
pCl/g or 80 nCI discrete source.  

PRELIMINARY CALC. 5 FINAL CALC. Q SUPERSEDES CALC. NO.  

REV. NO. REVISION BY: DATE CHECKED DATE APPROVED DATE
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APPENDIX 6

DEVELOPMENT OF 
DERIVED CLEANUP GUIDELINES FOR 

THE PELHAM RANGE 'BURIAL MOUND' 
FORT McCLELLAN

ALLIED TECHNOLOGY GROUP



Development of Derived Cleanup Guidelines 
for the Pelham Range Burial Mound, Fort 
McClellan, Revision 1 

June 29, 1999 

Prepared for: 
Allied Technology Group 
669 Emory Valley Road, 
Oak Ridge, TN 37830 

Prepared by: 
Auxier & Associates, Inc.  
10317 Technology Drive, Suite 1 
Knoxville, Tennessee 37932
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1.0 Introduction

1.1 Background 

Fort McClellan is an army base sited on 45,679 acres adjacent to Anniston, AL. A part of the 

base, known as Rideout Field, served as a radiological training area from the mid 1950's through 
May of 1972. The radiological training area was decommissioned and some contaminated soil 

was excavated and moved to a burial mound located in the northwest comer of the Pelham 

Range. This mound, called the Pelham Burial Mound in this report. contains elevated 

concentrations of Co-60 and Cs-137.  

1.2 Objective 

The Army Base Closure and Realignment Committee has identified Fort McCellan as an 

installation for closure. Fort McCellan will therefore be closed, and the Pelham Range will be 

licensed to the Alabama Army National Guard (USACE, 1998). As part of this closure, the 
Fort's NRC radioactive materials licenses 01-02861-05 will be terminated. Termination of these 

licenses requires submission of a formal decontamination and decommissioning (D&D) plan.  

Cleanup levels form an integral part of this D&D plan. This report is intended to present the 
site-specific derived cleanup guidelines proposed for the Pelham Range Burial Mound and to 

document the method used to derive them.  

1.3 Organization of the Report 

The remainder of this report is organized into four sections. Section 2, contains a description of 

the approach used to derive the cleanup goals. Section 3 contains the results of the exposure 

assessment performed on selected receptors. Section 4 presents the DCGL's and summarizes the 

report's recommendations. Appendix A contains the modeling parameters and results that form 

the basis for the DCGL's developed in this report.  
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2.0 Description of Approach

In order to terminate a NRC radioactive materials license and release a site, a licensee must 
demonstrate that the site is suitable for release in accordance with the criteria for 
decommissioning in Subpart E, "Radiological Criteria for License Termination," of 10 CFR 20, 
"Standards of Protection Against Radiation." This report uses site-specific information to derive 
the release criteria that must be met before the license can be terminated and the site licensed to 
the Alabama Army National Guard. These criteria are based on an annual dose limit of 25 
mrem/y to the group of individuals reasonably expected to receive the greatest exposure to 
residual radioactivity, assuming reasonable and expected use of the land in the future.  

Information on the site was assembled and analyzed to develop a conceptual model of the site.  
This model provided a basis to identify the important sources of contamination, principle means 
of release and environmental transport, and likely receptors, both now and in the future.  

Once these were identified, site-specific derived cleanup guidelines (DCGLs) were calculated 
using RESRAD version 5.82 (ANL, 1995). RESRAD was developed partially under contract 
with the NRC and is widely used in the decommissioning industry for calculating doses and soil 

cleanup criteria.  

After the site-specific DCGL's were determined, the philosophy of ALARA was then applied.  
The DCGLs were compared to the levels detectable by the survey method and the soil sorter 
equipment. The lowest of these limits was identified as the lowest practical site-specific soil 
cleanup criteria. These lowest levels are the cleanup criteria proposed for Burial Mound soils.  

Because of the bimodal distribution of the radionuclide concentrations in the pile, it is expected 
that the average concentration of residual contamination in the pile will be much lower than the 
cleanup criteria. Using measured data, the expected residual concentrations that should result 
from the application of these cleanup criteria were then determined. These residual 
concentrations were then compared to the concentrations predicted to produce 25 mrem/y to the 
critical member of a resident family, assuming immediate occupancy of the site. This commonly 
applied standard default exposure scenario was selected to determine compliance with 
unconditional release of the property.  
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3.0 Exposure Assessment

The purpose of an exposure assessment is to estimate the nature and magnitude of exposures 
froin a site under current and plausible future conditions. This is accomplished by following a 
phased approach that involves the following tasks: 

"* Characterizing the exposure setting on and around the site, 

"* Identifying potentially complete human exposure pathways, and 

"* Quantifying the magnitude of plausible contaminant intakes by hypothetical receptors.  

This section presents a description of the methods used to evaluate exposures from Pelham 
Mound, and the results of that assessment. The setting and physical characteristics of the Site are 
summarized below in Section 3.1. Section 3.2 presents the conceptual model describing the 
sources, contaminant migration, receptors, and exposure routes evaluated for the Mound. The 
methods used to quantify potential intakes by plausible receptors and the estimated intakes are 
presented in Section 3.3.  

3.1 Characterization of the Site 

The following sections summarize information on the physical setting of the site, its history, and 
its current and projected uses. For more detailed information on these and related subjects, see 
the Industrial Radiation Study No. 27-MH-0987-R2-97 (USCHPPM, Jan 1996).  

3.1.1 Physical Setting 

Fort McClellan is an army based sited on 45,679 acres adjacent to Anniston, AL. It is divided 
into three areas: the Main Post, the Choccolocco Corridor, and the Pelham Range. The Pelham 
Range Burial Mound is located at UMT coordinates 593300 E, 3732500 N, which is near the 
northwest comer of Pelham Range, on the northern end of the Battle Drill Area of Range 24C.  
The mound is oblong in shape and is approximately 25 meters long by 15 meters wide. It 
extends to three to four meters below grade, and is piled up to approximately two meters above 
grade in places.  

3.1.2 Site History 

Part of the area known as Rideout Field served as a radiological training area from the mid 
1950's through May of 1972. The area was also used as an active radiological material burial 
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site as late as 1959. Best information indicates radioactive low-level laboratory waste and 
contaminated dirt were collected and placed in one burial mound located in the northwest comer 
of the Pelham Range.  

3.1.3 Land Use 

The area surrounding the burial mound has historically been used as a maneuver training area for 
students at the U.S. Army Chemical and Military Police Schools, and by Active Duty, Reserve, 
and Alabama National Guard units. The area will continue to be used as a maneuver training 
area for the foreseeable future. The potential for unexploded munitions also exists in some areas 
of the Pelham Range'.  

Because of its future use and the potential danger to the public from unexploded munitions, 
access will generally be restricted to authorized personnel only. This restriction will be enforced 
by limited access along controlled roads, and physical barriers like fences and gates.  

3.1.4 Conceptual Model of the Site 

The conceptual model for the Pelham Range Burial Mound has been developed to provide the 
basis for identifying and evaluating the potential risks to human health from radioactive 
materials at this site. This model presents the relationships between the following elements 
necessary to construct a complete exposure pathway: 

"* Sources and contaminants 
"* Release mechanisms 
"* Transport pathways 

"* Exposure routes 
"* Receptors 

Figure 3-1 presents the conceptual model for potential human exposure to the contaminants 
detected in the Burial Mound soil. The objective of this conceptual model development and the 
concurrent analysis of potential exposure routes and receptors is to focus subsequent efforts on 
those pathways and sources that drive the potential impacts on human health risk.  

The Decommissioning Plan includes an OE Avoidance Plan to elminate an unexpected encounter (with odnance and 
explosives).  
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The conceptual model illustrated in Figure 3-1 of this appendix traces the exposure pathways and 

receptors for the Mound from the source through likely release mechanisms and exposure routes 
to potential receptors. The conceptual model also indicates which exposure routes are carried 
through the quantitative dose assessment for each receptor under current and far-future land use 

scenarios.  

3.1.5 Sources and Release Mechanisms 

The radionuclides of concern at this site are Co-60 and Cs-137. This material is mixed with soil 

and the soil has been collected into a discrete pile that extends both above and below grade level.  
This burial mound is the principle source of radioactive material at this site, and it is a relatively 
small, discrete area. A previous investigation (USCHPPM, 1996) collected data that indicate the 

majority of the pile does not contain measurable amounts of Co-60 or Cs-137 (Figures 3-2 and 3

3 of this appendix.) 

The exposed surface of the pile is subject to limited water and wind erosion. In addition, 
rainwater percolating through the pile may mobilize one or both of the contaminants. The 

impact of these releases are expected to be minimal during the study duration, but they are 
included the conceptual model for completeness.  

3.1.6 Potential Transport Pathways 

If released, these contaminants could be transported by wind, surface water, or groundwater to 

the vicinity of the receptor. In addition, plants may absorb some contaminants via root uptake.  
Each of these pathways has been included in the exposure assessment calculations made in this 

report.  

3.1.7 Potential Exposure Routes 

A receptor can come into contact with the Co-60 and Cs-137 in the Mound in a variety of ways, 
generally as the result of a receptor's behavior or lifestyle that brings him/her into contact with a 
contaminated exposure medium. This assessment defines a route mechanism as a stylized 
description of the behavior that brings a receptor into contact with a contaminated medium.  

An exposure route describes how a radionuclide may enter or affect humans. Exposures are 

divided into two types: internal exposures and external exposures. Internal exposures occur 
when contaminants enter the human body through inhalation and ingestion. External exposures 
do not require physical contact and occur when a receptor is close to a source of radiation.  

Proximity to such a source can result in the irradiation of an individual by penetrating radiation.  
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Figure 3-1 Conceptual Model of Exposures for Pelham Range Burial Ground
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The remainder of this section describes the exposure routes evaluated in this assessment. The 

receptors evaluated for these exposure routes are described in Sections 3.2.4 and Section 3.2.5.  

3.1.7.1 Exposures from Inhalation 

This route assumes a receptor is immersed in air containing suspended particulates from the 

Mound. Subsequent exposures occur via inhalation.  

3.1.7.2 Exposures from Ingestion 

This route assumes a receptor eats or drinks contaminated soil, food, or water.  

3.1.7.3 Direct Exposure to Radiation 

Direct exposures to radiation from radioactive material can occur when a receptor is near a 
radioactive source. Physical contact with a contaminated exposure medium is not necessary for 

exposure to external radiation to occur. The magnitude of exposure is directly related to the 

distance of the receptor from the source, the activity of the radionuclides present, and the amount 

of shielding between the source and the postulated receptor.  

3.1.8 Receptor Scenarios Considered 

3.1.8.1 Role of Land Use in Receptor Selection 

The release criteria for the Pelham Range "Burial Mound" and its surrounding area will be 

based, in part, on the projected land use of the site. This is because the land use of this site will 
dictate the types of receptors that may be exposed at the site. The land use will also influence 

their behavior, and their behavior will influence the types and durations of possible exposures.  

This site is currently part of a military base. At decommissioning, it will be licensed to the 

Alabama Army National Guard for use as a battle drill training area. This land use is expected to 

continue for the foreseeable future in order to comply with the recommendations of the 1995 

Defense Base Closure and Realignment Committee. Therefore public access to the site will be 

restricted by administrative controls and base security. This land use limits plausible human 

receptors to military personnel and transient members of the general public.  

At some point in the future, the Pelham Range may be released to the general public for 

unrestricted use. It is not anticipated that this will occur in the near future, but to assess the 

potential doses from this possibility, hypothetical exposures are assessed from materials in the 
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Pelham Mound to a family living in a home built on the site after 30 years of use as a National 
Guard training facility.  

3.1.8.2 Receptor Scenarios Considered Under Planned Use Conditions 

The possible receptors envisioned for the planned land use at Fort McClellan are military 
personnel and transient members of the general public. Two receptors have been selected to 
represent these two classes of exposure, a National Guard soldier on maneuvers and a hunter.  

3.1.8.2.1 National Guard Scenacio 

It is assumed that members of the National Guard spend 14 days a year training at Fort 
McCellan. This 14 days includes 1 day for mobilization, 1 day for demobilization, and 12 days 
for maneuvers and training. It was assumed an individual would spend no more than 12 hours a 
day at the site itself It is felt that a daily exposure of 12 hours is a very conservative, health 
protective estimate, because it is unlikely that training activities would allow an individual to 
spend all their time at one location. These assumptions produce an annual exposure time of 144 
hours, which is equivalent to 18 eight hour days. The guardsman is assumed to remain in the 
Guard for 20 years and receive annual exposures during that period.  

3.1.8.2.2 Hunter Scenario 

It is assumed that transient exposures could occur to individuals who hunt on Ft. McCellan. A 
hunter could conceivably build a hunting blind on the site and spend part of each day waiting for 
game. This site is not as attractive as some surrounding terrain, and it is unlikely that these 
individuals would spend all of their time on this site, but overestimating the exposure duration in 
this manner is judged to be health protective.  

It was assumed that a hunter will take I week of vacation to hunt. Assuming he spends one day 
building his blind during the weekend before hunting season, he could be present on the site for a 
total often days. If the hunter spends 10 hours a day on this site, the hunter will be in close 
proximity of the site for 100 hours each year. The hunter is assumed to hunt the site for 30 years.  

3.1.8.3 Receptor Scenarios Considered Under Far-Future Use Conditions 

This scenario assumes governmental control of the site ceases at 30 years in the future. If 
administrative controls cease, many types of land use become plausible. In this case, it was 
judged that residential types of land use would produce the greatest exposure potential.  
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Therefore, a typical residential scenario has been used to evaluate the exposures from these 

conditions.  

3.1.8.3.1 Resident Adult Scenario 

A typical residential adult was selected to represent exposures. This hypothetical resident lives 
on the property but works elsewhere. This adult spends most of the time indoors, but spends 
some time engaged in outdoor activities such as light gardening. The resident is assumed to 
grow his own vegetables and resides at the site for 30 years.  

3.1.8.3.2 Resident Child Scenario 

A typical residential family consists of both adults and children. A hypothetical child, aged 1 to 
6 years old, was selected for evaluation because children are a critical subpopulation that may 
ingest higher amounts of soil than an adult. The child's behavior pattern is similar to the adult 
described above, except that less time is spent off-site.  

3.1.9 Receptors Selected 

Four receptor scenarios were initially considered to be plausible representations of potential uses 
of this site. Three of these receptors were selected for quantitative evaluation in this study.  
These potential receptors are described in the Section 3.2.4. Because the radionuclides of 
potential concern are strong gamma emitters, their most important exposure pathway is external 
radiation from the ground surface. The total exposure via this pathway is directly proportional to 
the time exposed to the contaminated ground surface, which means the calculated doses 
attributed to the receptors will be roughly proportional to the their assumed exposure times.  

3.1.9.1 Receptor Selected for Evaluation of Planned Land Use 

Two receptors are described in the section introducing potential receptors that were judged to be 
plausible under the planned use of the site. Table 3-1 presents the parameters describing the 
behavior of the two receptors. Because the radionuclides of potential concern are strong gamma 
emitters, their most important exposure pathway is external radiation from the ground surface.  

The total exposure via this pathway is directly proportional to the time exposed to the 
contaminated ground surface, which means the calculated doses attributed to the two receptors 

will be proportional to the their assumed exposure times.  
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TABLE 3-1 PARAMETERS USED TO ESTIMATE POTENTIAL EXPOSURES FOR 
THE FORT MCCELLAN PELHAM BURIAL MOUND 

Current Hypothetical Receptor Future Hypothetical Receptors 
National Civilian Resident Resident 

Pathway Guardsman Hunter Adult Child 
Parameter (units) Age 19+ Age 19+ Age 19+ Age 1-6 

Time and duration of exposure 
ET indoors (hr/d) 0 a 0 It 16.4 c 20.2 d 
ET outdoors (hr/d) 12 a 10 b 2 c 3.3 d 
EF (d/yr) 12 a 10 b 350 e 350 f 
ED (yr) 20 a 30 g 30 e 6 f 

Inhalation of dust 
IR (m3/hr) 0.63 h 0.63 h 0.63 h 0.31 i 

Incidental ingestion of soil 
IR (kg/d) 0.00005 j 0.00005 j 0.00005 j 0.00020 k 

Ingestion of food and water 
IR,,eg (kg/d) na I na 1 0.309 m 0.129 n 
IRnrnu, (kg/d) na 1 na 1 0.244 m 0.102 n 
IRwater (L/d) na I na 1 2.3 o 1.3 p 

a - The guardsman is assumed to spend 12 hours a day training outdoors in equipment or facilities located over the burial ground. The training 
lasts 2 weeks each year, with two days subtracted for mobilization and demobilization activities. The guardsman is assumed to remain in the 
Guard until eligible for a pension at 20 years.  

b - The civilian hunter is assumed to spend 10 hours a day in a blind located on the burial ground site. The hunter is assumed to spend one day 
prior to hunting season building a blind, and spend I week of vacation (five days plus two weekends) each year actively hunting.  

c - Recommended values for indoor residential and outdoor exposures from Table 5-176 in Exposure Factors Handbook, EPA 1997.  

d - Time weighted average of mean values for indoor residential and outdoor exposures for 1-4 year old from Table 5-131 and Table 15-132 in 
Exposure Factors Handbook, EPA 1997, (indoor = 1211 min/d, and Outdoor = 195 min/d).  

e - The resident is assumed to spend 30 years living in a house built on the site, and take two weeks of vacation away from the home each year 
(EPA's 1991 OSWER Directive 9285.6-03.).  

f- Reflects six years of life between birth and age 6.  

g - The hunter is assumed to hunt the site each year he is in the area. Based on a 30 years residence time (Exposure Factors Handbook, EPA 
1997).  

h - Inhalation rate of adult. From Table 5-23 of Exposure Factors Handbook, EPA 1997 (15 2 m3/d x d/24 h).  

i - Time weighted average of recommended values inhalation rate of children, ages 1-6. From Table 5-23 of Exposure Factors Handbook, EPA 
1997. (I y x 4.5 m3/d+2 y x 6.8 m3/d + 2y x 8.3m3/d + [y x 10 m3/d)/ 6y x d/24 h, 

j - Rate of incidental soil ingestion by adult (Exposure Factors Handbook, EPA 1997, fable 4-23), 

k - Soil ingestion rate (Exposure Factors Handbook, EPA 1997, pg. 4-24) 

1 - These receptors are expected to bring their ow'n packaged food and water 

m - 95%tile combined home produced fruit and vegetable ingestion rate by a 71 8 kg adult (Exposure Factors Handbook, EPA 1997, pg 9 44) 
n - 95%tile combined home produced fruit and vegetable ingestion rate by a 30.1 kg child (Exposure Factors Handbook, EPA 1997. pg. 9-44).  

o - 90%tile Tap water ingestion rate by an adult (Exposure Factors Handbook, EPA 1997, pg 3 26).  

p 90%tile Tap water ingestion rate by a 1-10 )ear old child (Exposure Factors Handbook, EPA 1997, pg. 3 26) 
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Since the Guardsman Scenario assumes receptor behavior that produces 144 hours of exposure 

each year, while the Hunter Scenario produces 100 hours a year, the calculated dose from the 

Hunter Scenario will be less than 70% of the calculated dose from the Guardsman Scenario.  

Remediating the site to levels which are safe for the Guardsman will therefore insure the safety 

of the Hunter as well. Therefore, the Guardsman was selected to evaluate the highest plausible 

exposures from the site's planned land use.  

3.1.9.2 Receptors Selected for Evaluation of Far Future Conditions 

Two potential receptors, the resident adult and the resident child, are described in the section 

introducing potential receptors that were judged to be plausible in the unlikely event that the site 

is released to the public after 30 years. Therefore potential exposures to the resident adult and 

the resident child were both quantitatively evaluated in this study. Table 3-1 presents the 

parameters used to quantify the behavior of the two receptors.  

3.2 Application of RESRAD 

The guardsman and resident scenarios involve activities performed while on top of the burial 

mound soil. The computer code RESRAD 5.82 (ANL,1993) was used to assess the potential 

long-term doses from these activities. Default input parameters were used, except where 

otherwise noted in Table 3-1. Summary input files presented in Appendix A contain a detailed 

list of parameter values used in the RESRAD calculations for each receptor assessed.  

Doses to a guardsman training on a uniform layer of the mound material during 30 years of 

institutional control were calculated for the following pathways using RESRAD default values: 

"* Soil ingestion 
"* Inhalation of resuspended soil, and 
"* Direct exposure to external radiation.  

Doses to a resident living on a uniform layer of the mound material after 30 years of institutional 

control ends were calculated for the following pathways using RESRAD default values: 

"* Drinking water 
"* Food ingestion (home-grown vegetables) 
"* Soil ingestion 
"* Inhalation of resuspended soil, and 
"* Direct exposure to external radiation.  

PclharnBurialMound DCGLs revl.doc 06/26/99
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3.3 Summary of Receptor Exposures

The results of the RESRAD runs described in Section 3.3 are summarized in Table 3-2. The 
residual soil concentrations for the guardsman scenario yield a calculated dose of 25 mrem/y.  
The soil concentrations at for the residential scenarios will decay to concentrations that yield a 
calculated dose of 25 mrem/y after the site is used by the National Guard for 30 years.  

Table 3-2 Allowable Concentrations in Current Soil For 
Current and Far-Future Land Use

Guardsman Resident Adult Resident Child 
Scenario Scenario Scenario 

Co-60 Cs-137 Co-60 Cs-137 Co-60 Cs-137 

100 478 154 26 123 21

If a resident adult moves onto the site in 30 years, the Co-60 concentration 
listed here will have decayed to 3 pCilg, and the Cs- 137 concentration will 
have decayed to 13 pCi/g.  
If a resident child moves onto the site in 30 years, the Co-60 concentration 

listed here will have decayed to 2 pCi/g, and the Cs-137 concentration will 
have decayed to 11 pCi/g.  

3.3.1 Guardsman 

Exposures to the hypothetical guardsman evaluated in this study would be dominated by direct 
gamma radiation emitted directly by the soil. The soil concentrations are based on occupation of 
the Pelham Mound by a trainee for 144 hours per year. This exposure time is considered 

excessive, so the resulting derived guidelines calculated for this receptor are judged to be very 
conservative.  

3.3.2 Resident Adult with Garden 

Exposures to a hypothetical adult with a garden evaluated in this study would be dominated by 
direct gamma radiation emitted directly by the soil (over 99% for Co-60 and almost 90% of the 
Cs-137). About 10% of the dose from Cs-137 is associated with consumption of food from a 

garden.  

3.3.3 Resident Child with Garden 

Exposures to a hypothetical child with a garden evaluated in this study are very similar to those 
of the adult discussed earlier. They would be dominated by direct gamma radiation emitted 
directly by the soil (over 99% for Co-60 and almost 90% of the Cs-137) . About 10% of the 
dose from Cs-137 would be attributable to consumption of food from a garden. The dose based 
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soil guidelines for the child are lower than for the parent because the child is assumed to spend 

more time per year on site exposed to the underlying soil.  
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4.0 Derived Cleanup Guidelines

4.1 Role of Dose Based Criteria 

Potential radiation exposures from the Pelham Mound and surrounding areas must be limited to 
safe levels before the NRC license can be terminated. The NRC has determined that a dose limit 
of 25 mrem/y is health protective at NRC licensed sites (IOCFR20). The Derived Cleanup 
Guidelines (DCGLs) developed in this document are judged to be meet this requirement under 
the planned and far future land use proposed for the site.  

Application of these DCGLs to the soil pile will result in removal of soil with concentrations 
exceeding these guidelines. Because only a small percentage of soil samples contained Co-60 or 
Cs-137 concentrations exceeding the guidelines, it is anticipated that the average concentrations 
of these two radionuclides in the soil remaining on site will be much less than those required for 
unconditional release of the site.  

4.2 Dose Based Cleanup Guidelines 

The dose based cleanup level for a nuclide is the smallest of the soil concentrations calculated for 
the three receptors (Table 3-2). This assures that final cleanup goals for individual radionuclides 
are health protective for all the receptors evaluated. The individual dose based Derived Cleanup 
Guidelines (DCGLs) are 100 pCi/g for Co-60 and 21 pCi/g Cs-137.  

4.3 Influence of Multiple Contaminants on Cleanup Guidelines 

A multi pathway analysis was used to develop individual dose based DCGL's of 100 pCi/g Co
60 and 21 pCi/g Cs-137. Because Co-60 and Cs-137 are both present at the site, it is necessary 
to assure that their combined activities do not result in exposures that exceed 25 mrem/y. A 
simple way of achieving this is to set a combined cleanup standard to be equal to the smaller of 
the two cleanup criteria in soil. This approach protects human health and the enviromnent at the 
site and provides one clear, reproducible soil cleanup objective for the proposed remedial 

activities.  

The smaller of the two dose-based cleanup guidelines calculated in this report is the 21 pCi/g 
limit for Cs-1 37. This approach would yield a combined cleanup criteria of 21 pCi/g for soil 
containing both radionuclides.  
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4.4 Derived Cleanup Guidelines Based on Expected Land Use

The approach used in this report sets 21 pCi/g as the cleanup concentration for site soils 

containing a mixture of Cs-137 and C-60 at the site. The final set of DCGLs forthis site is 

presented in Table 4-1. The limits for individual nuclides will be applied if it can be 

demonstrated that only one of these radionuclides is present in the soil. If the presence of both is 

suspected, the value of 21 pCi/g will be compared to the sum of their activities.  

4.5 Impact of DCGLs and Soil Sorting on Final Status of Burial Mound Soil 

The previous section presents DCGL's for the Burial Mound soil. For the purpose of this project 

these become the maximum residual soil concentrations allowed to remain, averaged over a 100 

m2 throughout the survey area. However, the philosophy of ALARA (As Low As Reasonably 

Achievable) acts as an incentive to reduce the residual concentrations to lower levels, if practical.  

The soil sorter is capable of discerning Co-60 and Cs-137 at 9 pCi/g and 16 pCi/g, respectively.  

These levels are lower than the DCGLs and have been selected as the defacto delineation 

between soil that will remain on site and soil that will be packaged and transported to an off-site 

disposal facility.  

Analysis of the soil data, collected from various locations and depths of the pile, indicates the 

bulk of the material in the pile does not contain appreciable levels of either Co-60 or Cs-137. In 

fact, less than 10% of the samples contain these radionuclides in concentrations exceeding the 

contract MDA (Figures 3-2 and 3-3 in this appendix). This implies that the pile is essentially 

clean dirt, with some limited areas of elevated concentration.  

The intent of the remedial action is to remove soil containing more than 9 pCi/g Co-60 or 16 

pCi/g Cs-137 from the site. If this is done, current sampling results indicate the average 

concentrations of each isotope in the remaining soil will be at or near 0. 1 pCi/g (Table 4-2).  

4.6 Health Protectiveness of Expected Residual Soil Contamination Levels.  

Once the average expected residual concentration was determined, RESRAD was used to 

confirm the health-protectiveness of the remedy. This was done by calculating the soil 

concentrations predicted to produce 25 mremny to the critical member of a hypothetical 

residential family living on the site immediately after remediation.  

Based on the results of the residential scenario at 30 years, it was determined that the small child 

was the critical member of the proposed receptor group. Attachment A of this Appendix 

PclhanfflurialMound DCGLs revi.doc 06/26/99
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contains the results of these calculations. In summary, these calculations determined that the 

DCGL at t(0) for Co-60, would be 2.4 pCi/g, while for Cs-137 it would be 10.6 pCi/g. The 

average concentrations projected for the soil after remediation are well below these levels (Table 

4-3).  

After remediation, the health protectiveness of the site will be verified. Dose rates from external 

exposures will be measured throughout the site. The contribution to dose from soil, water, and 

on-property food sources will be investigated using the measured values of Co-60 and Cs-137 in 

soil and the RESRAD scenario for immediate occupation by a hypothetical farm family. These 

results will be used to determine the annual dose to the hypothetical receptor from the 

remediated site. The post-remediation dose (above background) meet the 25 mrem/y release 

limit to allow for unconditional release.

PelhamBurialMound DCGLs revildoc 06/26/99
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Table 4-1 DCGL's of Individual and Mixed Radionuclides at the

Pelham Range Burial Mound for Expected Use 

Radionuclide Soil Limit 

Co-60 100 pci/g 
Cs-137 21 pCi/g 

Co-60 + Cs-1 37 21 pCi/g

Table 4-2 Summary Statistics for Pelham Field Burial Mound Assuming 
Various Soil Cleanup Levels 

Summary Stats for Cs-137 Summary Stats for Co-60 

Scan Sorter Sorter 
DCGL Limit Limit DCGL Scan Limit Limit 

Statistic No Action 21 pC/g 21 pCi/g 16 pCi/g Statistic No Action 100 pCifg 21 pCi/g 9 pCI/g 
n 585 583 583 581 n 585 582 578 575 

mean 0.46 0.11 0.11 0.06 mean 1.83 0.40 0.15 0.08 
SD 7.53 0.96 0,96 0.48 SD 20.72 3,32 1.09 0 60 

UCLg,5% n* 0.97 0.18 0.18 0.09 UCIgS% _' 3.24 0.63 0.22 0.13 
Max. value 179.0 17.0 17.0 9,5 Max. value 330.0 49.0 14.0 8.0 
95t Prcnti 0.30 0.29 0.29 0.20 9 5th Prcntl 0.20 0.20 0.10 O.10 

*The 95% UCL on the arithmetic mean (= ArithMean + (t score *StDev / SQRT(n))

TABLE 4-3 Summary Comparison of Predicted Soil Concentrations 
After Remediation, and Concentrations of Soil Required 
to Produce 25 mremly to the Critical Member of a 
Hypothetical Resident Family

Radionuclide Predicted Soil Projected 

Concentrations Required 95%UCLmean for Soil 

to Produce 25 mrem/y to Concentration In Pile 

a Resident Child after Sorting 

Co-60 2.4 pCi/g 0.13 pCi/g 

Cs-137 10.6 pCi/g 0.09 pCi/g

PeIlhamBurialMound _DCGLs rev I .doc
19

06/26/99



5.0 References

ANL, 1993

ANL, 1998 

USACE, 1998

USCHPPM, 1996

USEPA, 1997

PelhamBurialMoundDC

"Manual for Implementing Residual Radioactive Material Guidelines Using 
RESRAD, Version 5.0., September 1993." ANL/EAD/LD-2. T JSDOE, 
Environmental Assessment Division, Argonne National Laboratory.  

RESRAD for Windows, 5.82. Environmental Assessment Division, 
Argonne National Laboratory.  

"Final Environmental Impact Statement, Disposal and Reuse of Fort 
McClellan, Alabama, August 1998." US Army Corps of Engineers, Mobile 
District.  

"Industrial Radiation Study No 27-MH-0987-R2-97. Pelham Range Burial 
Mound, Fort McClellan, Alabama. 29 August - 15 September 1995 and 14
28 January 1996. US Army Center for Health Promotion and Preventive 
Medicine.  

"Exposure Factors Handbook, Volumes 1, 2, and 3" August 1997, 
EPA/600/P-95/002Fa, b, & c. Us Environmental Protection Agency.  

PGLs rev I .doc 20 06/26/99



RESRAD Output

PelharnmBurialMoundDCGLs_rev I doc
21

06/26/99

Attachment A



Attachment A RESRAD Output 

A.l Results of RESRAD Calculations for Guardsman Scenario ................................... A-1 

A.1.1 Co-60: Guardsman Summary Output File ....................................................... A-1 

A.1.2 Cs-137: Guardsman Summary Output File ....................................................... A-19 

A.2 Results of RESRAD Calculations for Resident Adult Scenario ................................... A-37 

A.2.1 Cc-60: Resident Adult Summary Output File .................................................... A-37 

A.2.2 Cs-137: Resident Adult Summary Output File .................................................... A-55 

A.3 Results of RESRAD Calculations for Resident Child Scenario ................................. A-73 

A.3. 1 Co-60: Resident Child Summary Output File ................................................. A-73 

A.3.2 Cs-137: Resident Child Summary Output File .................................................. A-92 

A&A/mnkb 

ApxARcv I.doc ai 06/29/99



A.1 Results of RESRAD Calculations for Guardsman Scenario 

A.i.1 Co-60: Guardsman Summary Output File 
REWA, Versim 5.82 VIz Limit = 0.5 year 12/15/9B 09:15 Pam 1 
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ET ,Version 5.82 Th Limnit = 0.5 year 
Sxmxy : Co 60, gmtrriu , iifl~h2

Paramter

Area of conta~tiraetd zare (nrr2) 
Thi&cS of conta~nitel zone IN 
Leweh arst lte to aquifer fiLw (m)O 
Basic radiatiai clos Limit CIT-eVY) 

Tinm since plaea~nt of rmtecial (yr) 
Tins for calculations Cyr) 
Tims for catojiatians Cyr) 
Tins for calcutatia-s Cyr) 
Tirms for calculations Cr) 
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Conaritan ted zoe total porosity 
Cantanimatel zoe effective Pcaity 
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Saturated zoe to prmeter 
Water table ctq rate (Nlr) 
WitL pup intake ~doo (m below water table) 
Model: Nandisprsion CmV) or Ms-Balare (MU) 
Well psiping rate (ntl/yr) 

Mutler of tn~atted zone strata

12/15/9 09:15 Rue 3 
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RESIA, Wirsim 5.82 TV Limtit = 0.5 War 12/15/98 09:15 P~ep 5 
Sirary : Do 60, gusrdmur, i0OfMP2 File: 00tO1OC(RAD 

Site-pif ic Parareter Ssmm-y (matirmad) 
I i- I I Usd lRE9V Para~reter 

meýParamete- 1-pat I Defajtt (If diffe,-ent frm L irput) Name 

RD18 Leafy wegettble oawrrtim (ka/yr) not tsal 1.400E+01 --- DIET(2) 
R018 Milk wnvinhtiai (L/yr) rut Lsed 9.29DE4O1 DIET(3) 
R018 Met atd poultry c.nrsptia1 (kn~yr) rut tsed 6.300E+1 -- DIET(4) 
R018 F~is auafpia, (g/yr) rot tsed 5.400E+00 --- DIET(5) 
R018 Other emfod ccanuptim (kgyr) not Lead 9SXOO-O1 -- DIETC6) 
RO18 Soil irgestiai rate (9/yr) 6.OOO-01 3.650E+1 -- SDIL 
R018 0nirtirm wter intake CUr) not Lead 5.100E+0 -- D 
R018 Contamnration fractioi of drinking fte rot tsal Ift.O)O+ - FOW 
R018 Cuntanimatiai f ratia, of In~sdoLd nater rut Lead 1.000E+0 --- F"l 
RO18 Cyta~iimtiai fraction of li~tckj ýater rut Lead l.COO4m --- FUJ 
Rol8 Caitaniratioi fraztim of irrigation, vter rot usal l.00G4 )-- FIRW 
R018 Cuitaffiratiai f racticn of ~atic foo rot Lead 5.000-01 -- Ff0 
R018 Coitamnimtiai fraction of plant focd rot LEWd -1 -- FP1-NT 
R018 Cmamrnatiai fractim of met rut tsed -1 --- RIEAT 
R018 Coitamiiatiai fraction of milk rot tatd -1 --- FNIU( 

R019 Livestock fo r intake for Anet (ka/ch~y) rot tat 6.80EO1 - -- L151 
R019 Li'vestock fad~fr intake for mailk (kqchay) not tatd 5.500E1 -- LF16 
R019 Liveto* water in~take for meet Chdct~y) rut Lead 5.000401 - -- U1415 
R019 Livetok water intake for milk (L/cfry) not Lead 1.6C.(P0 --- 11W16 
R019 Livetckc woil intake (kG/ty) rut Lead 5.OOOE-0l --- LSI 
R019 Mas loaing for fol iar d~xoitiam (glfln"3) rut tead 1.WOE-04 --- MU 
R019 Depth of soil miximg layer Wm 1.500-01 1.500E-01 -- D 
R019 Depth of ropts (no rot Lead 9.O0C-O1 --- DO 
R019 Drniking tater f ractia, from v-ord later 1.OOOC0 1.OOO+ --- FGf4C 
R019 Flaj~hld terfratici frmvo grn ter not tatd 1.OE0 ---f FOMR 
R019 Li~tock later frerticn f=a groit kter ruot used 1 .OOOW - -- P0.11 
R019 Irrigation fraction fran graWrd wter rot LsAl 1.OO44fl --- P0/JR 

R19B Wt eight crq2 yield for N4rrLmfy (f/nrA2) rut Lead 7.OOO-01 --- W(1) 
R19B Wat wigh~t crwp yield for Leafy (kG/4er?) rut used 1.50XC --- YV(2) 
R19B Vkt weight acrp yield for Fod~bfr (gAl") not Lead 1.10X+00-- YVC3) 
Ri9B Growin Seaso for Na--Le~fy (yeas) rut uLead i.7DO-Oi --- TEi) 
Ri9e Gro4img Sesso for Leafy (years) rut Lead 2.500-01 - -- TEC2) 
R19B Crowirg Seao for Fo±1r (ye-as) Wut tzald 8.O 0 - -- TE(3) 
R19B Trralrattiai Factor for Na-m-Lwsfy rut tatd 1.00C-Oi --- TIV(i) 
Ri98 Iraniccaticn Factor for Leafy rut wced 1.l~O)D+0 - TIV(2) 
Ri9B Tra-siccatici Factor for Fodla- rut tatJ 1.003+00-- T1VC3) 
Ri9B Dry Foliar lnteroeptimr Fractici for Na-,Lefy rut Lead 2.503E-01 -- FRfl1) 
R19B Dry FoLiar Intercqptim- Fraction for Leafy rut sEad 2.500-01 --- F*lY(2) 
R19B Dry FoLiar lntercetia, Fractim fcc Fo~b rut aLze 2.500E-01 -- F)Y(3) 
Ri9B 6Lt Foliar Irnterrqptiai Fractia, for Na,-tnfy rut Lead 2.500E-01 --- P.ErOi) 
Ri9E Wt Fotian Intercqptia onPractio for Leafy rut used 2.500E-01 -- RI.ET(2) 
RISE W-t Poller lntercqptim Fractim for Fatfr rut Lead 2.50D-Oi --- R.Er(3) 
Ri96 Weathering Rerpl Qrstant fcc Vegetatio- rut used 2.~OOO1 --- 14*1 

C14 C-12 omtamtratim in later (gor"3) rut used 2.OICE-(5 --- clam1 
014 C-12 cax~etratiai in mcntamimte soil (g/g) rut Lsal 3OOE0 -- C12C 
014 Fraztiai of vagetatiam cartm f=a oil r ot tatd 2.(XXE-(2 --- CSOIL 
014 Fractia, of vaetatia, cartn fran air rot Lead 9.8M-01 --- CAI R 
014 C-14 evasion Layer &hiclas in soi I m) rot Lseal 3.000-01 -- IC 
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REsm, výion 5.82 TYý Lint = 0.5 Year 

I 
Sýary : Co 60, quarclaran, 10OMT2 

a

12,/15/98 09:15 Page 13 

File: OY,=(K-RAD

Total Dose Contributions MOSE(ipt) for Indivici-aL Raclionucticies (i) ard Patwýs (p) 
As arevVyr ard Fmtim af Total Doý At t = 5.ODT-FO1 ymm 

ýbtý 1. d2p3 d3. Padxýý (Irtýtaticn ýkdms raiaý) 
IntoLation Ra±n plant Moat Milk Sol [ 

nvTvlyr fract.  

Y -661E-08 U.-=

76-61EOB F.-OM-0

I 
Radic, 
RX(ide w;Wýfract. vFr ýyrfýt. mvmý fract. ffmvyr fract. nmWyr frwt.  

Q;760 I 4W M I ai 10 U MOBW 6 WC&W ZT WOE+W 

= 71-W-7 = 7=1-0 = 7WOE-10 Fm- rw-m+w 77-0-Ea

mwyr frect.  
U.OXE-W O.OMO 

7M-CE+w =.OMD

I
Total Dý Contribiticns TDOSE(ipt) for Individst WonucLidý (i) ard Padways (p) 

As mýWyr ard Fraction of Total Dose At t = 5.OOOE+01 ýcam 
ýAater DWorTknt Patfuuýs 

Fish Ra±n Plant meat Mi Lk AR Patuaye 

ffrmyw f nact.  

T ý-02 T.0000 

T45FO2 70000

wtý

I 
Radio- 

mvyr ract WcLicL wý fmt. aý ýyrf=t. ffrurvW frect. rm ýYrf mt. yr fra:t. w f 
OME+00 6 0000 U WOE4W E OOM W OMO W ý00 W MW W W'6 MW 

Ur760 OE+W 6 3E+W 00 3 T+00 OE+ 

7,L UWDE+WFWM UW WFOOM 7WOE+W 0=000 WOEIM MW 7W%-W YWW FMOE+W TWW 
*SnafaLiwtýid2p3ch.tardd*ack3r patiwýrs.  

A&A/nikb
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RESE4), Vtrsim 5.E2 T/2 Limit = 0.5 Yea 
allT~ry : Co 60l, quardam, 1000012

12/15/98 09:15 Pag 15 
File: 0r31ccOK.

Total Dcs Caritribitians 1lOS(i,p~t) for Irdividai Radiaunide ( i) "i Pattways (p) 
As nrelhr ad Frantiam of Total Dos At t = 3.MOE0 ywrs 

kbtr I.r&pedat Pattweys (Irf~atimn ecIu~ radr) 
Qtuxu Ir-tiLatim Raoc Pian meat Mi Lk 

Rali o-____ ____ 

W&rlicle army ýfr-ant. nn~ry- fr-at. rrreiyrf frnt. nmW)yr fr-at. mmronyr friant. rrrWyr front.  

U;60 1.5-16 1.0-0 3861 E-24 O. 0000TOOE-M0.M TO.EO) 60.0 60.0.MOXO OWXE4O) .On 

Total 15-167ooooT3S51E-24 0.CIX F 0.OET TM U.fl W.ltO .X 0.0~ +f W . .EO)0( 

Total Dýe Caitrihians TDOS(i,p~t) for IrdividaI Radiictnicla 0i) atd Patlwnys (p) 

As rn-rn/yr ard Fraction orf Total Dose At t =3.OXQ0 ymrs 
I'bter Dqmfri~t Pottways 

Water Fish Rat, Plaryt mot Milk 

kmnli& rm/yr f rt. rieryr tract. firer/yr fract. IrreVyr frot. ricer/yrf frat.- aceyr tract.  

Co- O0.+W 0.0000J WC~ OUf 0.0x0 m CjXfl 0.rnE0 0AXXI M-0.0Th CE.O~4l S 

Total OEw+WF O TariJ . F4m a. o6 a. a.E+ o.000 r F. o.X+a oFax oW~r M n F O .4T 
t Sjri of alt( water irxd~psrh t atd caperfrnt patfnays.  

I

Soi l 

flwyr f rat.  

inE-22 o.oxyj

1.-8=2 =.

ALL Pattways* 

aim/wyr f rant.  

1.750E-16 tcrxr

A&A/rnkb
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A.1.2 Cs-137: Guardsman Summary Output File 

RESINO, Version 5.E2 Th Limit = 0.5 qr 12/15/8 (09:30 Page 1 I 
Simery : Cs137, gudiar , 1OC 2 FitLe: C137G1(K.RAD I 

I 
TabLe of Contents 

Pat I: Mixtre ms and Single RadioIc[idce Guidelirms 

Dose C- ian Factor (and Related) Parsater Samry ... 2 
SiteSpecific ParanTter 9n-mcy .......................... 3 
S&mJT y of PattWy Selestiac ............................ 6 
Cataninttet Zcoe and Total Dose •nmry ................. 7 
Total Dose COTxwt 

Time =0..00E+00 .................................... 8 
Timn = 1.DCE+00 .................................... 9 
Time r 3.0OCE+00 .................................... 10 
Time = 1.000E+01 .................................... 11 
Time 3.000E+01 .................................... 12 
Time = 5.00E01 .................................... 13 
Tinm = 1.0T4E+2 .................................... 14 
Time = 3.00-(2................................. 15 
Time = 1.0(63 .................................... 16 

Dose/Sam Ratio; 9md Over AlL Pafloxys .............. 17 
Singre Radi-L.cid Soil Qiclirm ...................... 17 
Dose Per Nclicde Ssm Over AlL Pathways ................ 18 
Soil Cncemtratiom Per Nclic• ........................... 18 
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FESM(, Version 5.E2 Th Limit = 0.5 yer 12/15/98 09:03 Pag 5 
S-mray : 0s137, gJadtmn,, 1031W File: C13fl31OC.M4D 

Site-Spaific Pararete Simnry (wintinaed 

Use I LW bVyRUMfi Parnirter 

13 1Parareter I rpit Default (If differ~m fra cm C irW~) Name 

R018 Leafy veetltle wa tii(kg/yr) rot used 1.44XE401 -- DIET(2) 
R018 Milk cannftiai (1/y) rut LreO 9.ZXOE4O1 -- DIET(3) 
R018 Meet and pxittry w-ssirtim (Icgr) rut used 6.300E+01 -- DIET(4) 
R918 Fish carnnpia (knJvy) iot Lesed 5.4COJfO --- DIET(S) 
RDl8 Odw ea food wwruptim (kg/yr) iot LEed 9.OOO-O1 --- DIET(6) 
RD18 Soi t inmstim rate (glyr) 6.000-01 3.650EO1 --- SOIL 
R018 Drinking wanter- intake (t/yr) not tsel 5.100E+0 DW ~I 
R018 Canoitniatia, fraction of ct-irkirU water iot Lese] 1.~O)O+ --

RO18 Co-tanimtiai fraction of hanM,,td water iot tsoe 1.O4(O--- F"11 
R018 C.talniruC~an fi~ticr of ti~tdck w~ater nt toed i.wrD) - -- F11 
R018 Contamnitian firatirn of irrigtia' water rut used 1.fO ) --0 FIF4 
R018 Csrtanimetiu Fraction of ~aqtic food iot tool 5.OO-01 --- FR9 
R018 Conanitmitiai fraction ot plant food not toe] -1 -- FRMT 
R018 CartaTriration fratim of meat not tsed -1 --- RIAT 
R0I8 Co-itamnitio, f ractim of mi Lk rot toed -1 -- FIIUC 

R019 Livestock fodde intake- for meet (kg/cy) not tsed 6.80OM1 --- [F15 
R019 Livest~ck fo±fr intakce for muilk (Ic/cay) rot toe] 5.50ME+0 --- LF16 
R019 Livetock 68ter intake for meat (L/cby) rot Lised 5.00O1 --- 141 
R019 Livestockwater intake for ridLk (t/cbv) rot toed! 1.600+02 --- 116 
R019 Livestuock soil intake (knday) iot tooli 5.OXOE-01 --- 151 
Fb19 Mase Lcairu for foL ir d~oitia, (9A't*3) rit toold 1.000-04 --- tMLF 
R019 Dept of woill mixing Layer Wm i.50DE-O1 1.500E-01 --- 11M 
R019 Depth of roo~ts (0n) not Lead 9.00D-Ol --- OD 
R019 Drinking water fnuctim from gxnrd w-ater 1.fl0Ef0 1.COO4O) --- FGOJW 
R0919 Handhold water fraction from gurnd water iot tool 1. ---0 FQMH 
R319 Livest~ck water fratim from, grod wnter iot taol 1.C.ODE0 --- FOJ W 
R019 Irrigation frartimn from grard wnter iot toe] ISYXE4OI --- FCWIR 

R19B Wet weight crop yield fcc Nam-Leafy (kG/or?) iot tool 7.000-01 --- YW1) 
R19B Vt wieit crop yield fo- Leafy (kg/or?) iot Lso] 1.500E+0C-- YV(2) 
R19B Vt wigiht crop yield for Foitbr (ks/or?) iot wood 1.100Ei) 00 YV(3) 
R19B Cs-mirg Seaso fo a- Pb-Lsfy (yeas) iot weod 1 .700E-01 --- TE(I) 
R19B GrvAui Seaso for Leafy (Years) iot toad 2.50W-01 --- TE(2) 
R19B Growing See, for FodiLr (years) iot toed 8.0E0 -- E(3) 
R198 Translocatiai Factor for FNai-Lefy rot tool 1.OOO-O1 -- TIV(1) 
R198 Translomatia, Factor for Leafy iot Lewd i.aOOE<r --- TIV(2) 
R198 Trwnstcatim Factor fcc Foddr rut isO] 1 .00D) - -- TIV(3) 
R19B Dry Fotiar Interception Fraction for Na-,-Leafy rot trool 2.500-01 --- FDY(1) 
R19B Dry Fol iar lIntercepion Fraction for Leafy iot toed 2.500E-01 --- lteRY(2) 
R19B Dry Foliar Interoepia, Fraction for Fodder nit tool 2.50DE-O1 --- DRY(3) 
R19B Wt Fokiar Interepion Fraction for Na,-Leafy iot toed 2.501E-01 --- MET(1) 
R19B Wet FoLiar Intercetion Fraction for Leafy iot tool 2.500E-01 --- W&(2) 
R19B Wt FoLiar Intercetion Fraction for Foddr iot tosed 2.501E-01 --- REI(3) 
R19B Wffadwin Reiauvl Ca-stant for Vegtation iot tool 2.OXE+01 --- um1 

£14 C-12 cxrrentratiai in wnter (g/otý3) iot wsed 2.0XOE-tfl --- ClaTR 
£14 c-12 cocentration in car~tan ted soilI (g/g) not totd 3.000E-02 --- £122 
£14 Fraction of wogetatia, carbo fran soilI rrt Loaed 2.aOE-02 --- CSIL 

C14 Fractian of vegtation carton, fram air rot Load 9.3XE-01 --- CAIR 
£14 C-14 evaion layer thickness in soi L (in) rut uoed! 3.QXOE-01 --- 1142 

A&,A/mkb
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REStM, trsic, 5.82 Ti2 Limrit = 0.5 Ver 
Sumnry : Cs137, gmcig.. , 10mnT File: C137G1OCK.RA

Total Dowe Caitribjtiot 1DOCEi,p,t) for Irdiviciat Wraciia-,li (i) and Paftawys (p) 
As nroWyr atd Fraction, of Total Dcae At t = 1.OO+O1 yers 

Wabter I.rc~mle et Patfseys (IrhaLation eckztbs radon) 
Growd IrtfaLatim R~b Plant Meat Milk 

MmrLicL nrmjV- ýfrt. m-ewr y framt. nev~yr fract. rwvrer fract. nruivyr Irao. nu;aýrn' fmt.  

Cs-137 1.981E+01 1.000 3.OWE-O7 o.a0W o.cnmfl0 0.000000+000 O. OO O DfE00E4X 0.000 o.OOE4 .0000 

Total 1.961E+01 1.000 3.04(E-07 O.00 O.tflE.O) D.O O.COE0 0.000 O.OxD+0 .000 O. OX+0 0.. =f O 

Total Dose Caitribjtinr TlM(i,p,t) for Irdlivicist Raditcruoic (i) and Pattways (p) 

As rn-awr a" Fraction of T otal DoweAt t zi.WXE.C; yers 

Wate FishRao Plant met Milk 

wAclic- ormy frat. nre'VýYr fra. nre'Yyr fract. rru'r IYranoo. nrWtýyfra. m-evlyr fract.  

Cs-iS? O.QOE+O) 0.000 O.COIE.Q)OM O. OOE) ) 0a.0000 O.WE.(E0 0.0001 OffKDE4<f O.QCIfl O.DXEýM 0.00 

Total (XQXOE.(f 0.000 O.QDD+0 O.K0W Q.fl.E+0 0.0000 O.CXXE.00 0.000 a.mrE+w 0.000 O.COX-0 .O) 
*9jn of all water- vina- de atddp cis.t pttýý.y

SodiL 

niwy frat.  

1.862-04 0.0000

All Padwneyl 

mvwr ftzon.  

1.981E+01 1.000

A&,A/nikb
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DOP IA3AVXdV 

q)jLU/V-,ý?V

66/6Z/90 ff-V

I 
,S4-wd 1, Kp px,,ep2dp ! -;im Ilepurr.  

0000,OODFM ,o 0000,00Dý3n*a ODOD*OOD+30CO*o 0000,000+3=0 MM,000+3=,o 0000-00Dým-o lezol 

OOM'OCOýM'O 0000'000+3000'0 0D00'00D+3DCO*O OODD'OOOf3M'O 0='OOD+MM*O 0000-00D+3000-0 Mýýj 

'Lýj Alý 'IM4 JAAý '4ý; -LAAý Iýj aAAý 'j-; -AAý *Jýý AMý ýpj 13IN 
ýkpe-d 

I

00001 Men'L 

COOD'L Men'L 

,Iýj jvý 

*S'H&RPd IIV )I !w ;mw :PRId Mped LPH 
sAmped 4W-k)Q -JEfi 

-i@A IDýmmsý = I ;V amG leqoi jo =4ýA pLe AAý SV

ý;Em

(d) %'J-PRd P- (L) ýPjjýl JWPýMPJJ -ý (j'd'L)qSoM ,pe'd

0000*0 +)O-%9LL 

0000*0 ý0-%%*L 

'3ý4 JAAam 

1 ios

ODDTO CO+3)M'O ODM*O ODf3C)00'0 0000*0 00+M 'O 0000"0 CDeOM'O 0000'0 LO-X06'L 00001 L09"ZI lelol 

OXWO 00+3DOD'O 0000*0 ODýM 'O ODW*O OaFM *O 0000'0 ODe='O 0000'0 ZO-3%'L 00001 LO+3"Z'l ZEL-50 

'IM4 OPI17VI 

11 LW 4mw ILRld LDM w1leimpi PX" 

(LCPRJ Sqmlý WIleleWD SkrAged I'M SckP I -M 
-- A LO+3n'F = 4 4v asDo luaoi P wL4ýj PR -AAý 5v 

(d) Sý-Ped P- (1) -Pljý.Lpq IOP!A!PJI JC4 (a'd'L)3Sn -Irq!JUM OSDO WWI

21MML 

jum So = I "n la 2R'S -1-@A 'WeS38

M')OLDIRO :al U

ZL OfiRd 51):60 96/SL/ZL



PE9W, Vemim 5.E2 T/, Limit = 0.5 War 

I 
9immy : Cs137, gýrdý, 100012 

I

12/15/98 09:03 Page 13 

Fite: C137GlU(.RAD

I
Total Dose Corybribitims MOSE(ipt) for Irdividal Rwflýt ides 0) ard Padways (p) 

As miffrVyr wd Fraction of TataL Dose At t = 5.ODOE+01 %Amm 
Water 1, d2ps ch. Padyways (Irlmlation e=Lubs ranbi) 

lrfýalation Ra±n Ptaryt meat Mi Lk Soi L 

mxnVyr fýt.  

Tý53ý05 FOW-0 

7=05 F-M

a 
Radio
WrLicle n;ý-w ýfýt. nwyr fmt. -ni;ýT -fmt. ffffrvr fýt. ffmi/yr fýt.  

E717 7WX4MT= 07 TM OMEa U (M ý WCEIM '(T= WO&M ý M 

7 M-W 7M 19F W 7M OUIW= TWOEa OE+W

UrTff7yr -fmt.  
6.0-0-O&W U.0-000 
7m-rIm 7=--

I
Total Dose Cavibitions TDOSEOpt) for IrdiviciAt Radi=Licles (i) at'd Pattmaýs (p) 

As r.reWyr ard Fraction of Total Dose At t = 5.00Mý01 yeem 
ýIatev Depatirt Patuýs 

Fish Radm Plant Meat Milk At L Patfywýe 

nvTtfyr fýt.  

7.80T-+W TOOCO 

7.-m*,oo 755-0-0

W13ter

I 
Radio
NmUcke ffr;ýýfýt. weWyr fýt. ftýiW fmt. mrýyr fmt. weW fýt. mmrVYr fmt.  

-- --- ý- -6-- U- -- U-- - -- -- -- --
-17 FMOE+M T M WO&W M WM+00 ý M MW-COTM ýOME+00'6= ýWC&WFM 

-- - 5--- - --- - --- RE -- 7
otal 7WOE+W 7M MM+M = 7WZO = 5 WCE-M- rOOOD 7M)E+W 70000 F MOEýW 0000 

*SLm of at I water i, depa ch. a-d dEM ch it pathays.  
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66/6Z/90 ýE-v DOP IAý)ýjVxdV

2D+39.!)"7 M-39TS ZDýýU'l 2)-3M*S ODýM *O ?DeW*ý M-SO 

(6/i3d) (61jid) (ýM() B/Iod (1)
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aPI12IN 
PM
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RESMO, Versiai 5J2 TY, Limit = 0.5 ým 
Surnwiy : Cs13?, gmcrh.r, 100T12 

Irdividm 

MxrLi&LParet BR(i)

12/15/98 09:0 Page 18 
Fil[e- C137M10CRPfl

L Mrli&i Dose SJUTd Rer A( I Pattios 
tcti&b ard Bradh Frmtim Indicated 

DOS(j,t), m'g~r

U) (1) t- 0.OOXt-a 1.4O)O+( 3.a03+o) 1A.OOO1 3.XOE01 5.OOOfCl4 1 iflDr+02 3.003D-3 1-UflX4O3 

CS-137 Cs-137 1.S00EO0 2.500E+01 2.44a~o1 2.331E+01 1.MlEO 1.244E+01 7.8ff9ffl 2A.43?0 2.2E0 1.955E-09 

BRF~i) is die h-at-, fraction of the parent rt~cli.

%lL~idn Rareit BRFMi
Parent Miti±i and Brard, Fractim Iricate

I 

Cs-li? Cs-li? 1.OXCEO) 4.775EKQ 4.666E02 4.453+C2 3.?B4alr 2.376E+02 1.492(P 4.6W0E+01 4.436E-01 3.735E-WB 

SRFO) is =ebad fatia, of the parent nr~icb.  
I 

A&A/mkb
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A.2 Results of RESRAD Calculations for Resident Adult Scenario 

A.2.1 Co-60: Resident Adult Summary Output File 
RE9,, Versim 5.82 T/ Limit = 0.5 War 12/14/98 17:38 Pe 1 I 
Sjmwy : Cdo, reidnt a:,t, 10O " File: 005RI RAPDO 

Table of Coritets 

Part I: Mixtu 9ai ad SingLe Radio tLid jixdirm 

Dýe C icn Factor (and Relatec) ParaTter arury ... 2 
Site-rSpcific Pararýter Smnry ......................... 3 
&xmary of Pathwy SeLetios ............................ 6 
Cactafinated Zn a-d TOtaL Doe Snwy ................. 7 
Total De Coprfats 

Tim = OO=00 .................................... 8 
Time = .OEf• .................................... 9 
Time = 3.00OE(-0 .................................... 10 
Time = I.COE+01 .................................... 11 
Time 3tO401E .................................... 12 
Tine 5.(]0CE01 .................................... 13 
Time = 1. G .................................... 14 
Time 3.OOOE-+2 .................................... 15 
Time = 1.00fE+l .................................... 16 

Dcs'Sonre Ratim anmd Ove ALL Pathways .............. 17 
SirUle Radircmtid Soil idLins ...................... 17 
Dýe Per NuxHc arnd Ov" All Pathways .............. 18 
Soil t C raticn Per lcl We ........................... 18 

A&A/rnkb 
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RESRM, Version 5.82 TI, Limit =0.5 yea 12/14/8 17:3B Pag 5 
9imnry : Cc&O, residrt Mcill, 10MP File: 0105CRG.RA 

Site-Srzific Parmet er &1mary (aontirtaO) 
I usr I I [eLboy RES'f Par..etei

s Pasi~eter lrpt Default (If differeit fanm user- irwut) Name 

RV8B Leafy vegetable aurasptimn Ckgyr) O.OMEC0 1J1400E01 -- DIETC2) 
R018 Mi Lk arswlrtiai (L/yr) rot Msad 9.2001 ... DIET(3) 
R018 Most " poultry caarrrptian (kger) nt so]d 6.300E+01 --- DIET(4) 
R018 Fish QralTptial Cksyr) rut used 5.40E+0 --- DIET(5) 
R018 Oth eafo owaraptiai (kg/Yr) rot Lsea 9flOC-Ol --- DIFT(6) 
R018 Soil ingestion rate (g/yr) 1.750E+01 3.65X4C1 SOIL 
RD18 Driricimg lter intake (I/WO 8.4a0EQ( S.100E$ --
RD18 Camtarrirtiai f razian of drinkirg betef 1.0W~W 1.lA +0 -- ) 
R018 Ooaffimntiai f raticr of hinstotdl wter iot used 1 .00W4001- FII 
R018 Coatamnirtim fraction of ILivestock water t isa] 1.OIOE+ --- FLji 
R018 Cotaimtinai frutia, of irrigation i-aer l0OXW4 J. --- FIR¶ 
R018 Cotamnartion fraction of asmtic fcl nit Lao] 5.XOO 01 -- FR9 
RO18 Ibntairutia, fraction of plant food -1 -1 0.500E00 FPmr 
R018 Cantaniretiai I ractin of meat iot LEW] 1 -- RIEAT 
ROlS Ccrtardminati fraction of milIk rot Lisa] -1 --- R4ILK 

RO19 Livetodc fcd*b intake for met (kg/&y) iot LEM 6.800EO0 L- F15 
R019 Livetaxk fod~r- intake for ITai [Ik (kg/cty) iot Lised 5.500E+01 -- LF16 
R019 Li'estoa mtets intake for meat (l/o iot saW 5.003E01 --- LWIS 
ROW9 Liwestazk kats- intake for mi lk (1/*b) rot tsai 1.0[ --- LWI6 
R019 Livstmdc soil intake (ka/chy) iot Lieo] 5.OO-O1 - -- LSI 
R019 Mass loaing for foiar depoition (gAr-3) 1.00W-04 1.0WO-0(. --- PtRI 
R019 Depth of woit miximg layer Win 1.50C-Cl 1.500-C1 --- D24 
RC19 Depth of roots (M) 9.00W-Cl 9.00G-0l --- DOmiT 
R019 Drirkimg wter f rscticn frnon gas~d baler 1.0W4O)0 t0WCE+ --- FGW 
R019 Fhstold ikata- fraction fron gurd i-aer 1 .0W40) 1 .OE0WC --- FU 
RC19 Livestock wute fractia from guit baler not used 1.0O C --- Fa"L
R019 Irrigation fraction from grost 6ater iot tao] l.00W.OJ --- FQ-dIR 

R19B Wt wigiht crop yield for NanLealy (IQinr2) 7.00W-Cl 7.0n-01 --- 'Nd) 
R19B Vt winit cop yield for Leafy (kginr2) 1.500EO0 1.50EC0 -- WY(2) 
R19B V~t wigiht at yield for FotbtW (IGAI*2) iot LEM] 1.100E+0 --- 3) 
R19B O& iru Seaso for IN-Lwfy (ys) l.700-01 1.7CO-1W--- TEO) 
R19B Criiru Seaso for Leafy (Yeas) 2.500E-01 2.5nW-Cl-- TE(2) 
R19B Cimiru Seaso for Fotr (yeas) iot tsea 8.000-02 --- TE(3) 
R19B Trarsloolia, Factor for NfiLeafy 1.0W0-Cl l.OU-0l --- TIV(1) 
R19B Tra-slaoatio, Factor for Leafy 1.0W~ 1.O0WC --- Tnyc?) 
R19B Transloaaian Factor for Fotfr iot i-Sa 1.00&0-- TIV(3) 
R19B Dry Fotiar Intrcepttion Fractio for NcriLsfy 2.500E-01 2.500-DC-- IMG(l) 
R19B Dry Foliar Irntencetio, Fraction for Leafy 2.500W-0n 2.500E-01 RfYc2) 
R19B Dry Foliac Intercptim Fractia for Fo±ý it Lsal 2.50DE-Cl --- RDRY(3) 
R198 Lkt Folia- Interoetiai Fractia for MN-Lely 2.94WE-rn 2.500E-Cl-- RwET(1) 
R19B Wt Folia- lnterc~ptia, Frati m for Leafy 2.54WE-0l 2.50GE-Cl-- RET(2) 
R196 Wtt FoLiar Interception Fractim for Fodir iot Lsea, 2.500E-0l --- R-ETC3) 
R19B l-mtterirg Renl Cu~ars t for Vegealim 2.00E01 2.OYPE+0l --- UR 

C14 C-12 cormntratimn in i-te- (g/art3) iot iso] 2.00W-5-- ~ OlaJT 
014 0-12 conrotratim in ocata,,iruale soi L (gig) rot tsai 3.000-02 --- 012C: 
014 Fractioni of veetation carlomi I=o soi l rot tao] 2flOC-02-- COI L 
C14 Fractio of vegetation carbon fron air not Lsed 9.801-Cl --- MAR 
014 C-14 ev~asio layer thicknes in woil (m) rot Lsal 3.OO-Ol --- Ott 

A&,A/rnk-b
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FESW, Výim 5.E2 V1, Lint = 0.5 yý 
I 
Smary : Co6O, ýidmt azLtt, 10OMr2

12/14M 17:38 Page 8 

File- 03SM10K.RM

TotaL Dcse Caitribjtiý TDOSE(ipt) for IrdividnL Radi=Liclý (i) ard Padywys (p) 
As ffreiW),r ard Fýtim af TotaL Dý At t = 0.000&M yeam 

Watý lidTacb, PabwH/s Ortýatatim ýlu±s raJ2n) 
aland Irtalatim Rachn plait Wet Milk 

Radiý 
Nxti& mý fra=. mýVyr fmt. mlffWyr fýt. mWyr f ýt. nreTVyr fmt. ýYrf mt 

53:6-0 T -a6-Eý il -ý2 F-W-M 5-MOE-4 W TW-W K 2-1 a-4-01 6 02-47 a -on-ýw EMU T-W-ODW ý-= 

=L T-266-EQ 67-2 7=04 3 -WM U-M-X-,-W 7W-M 77X,-Cl 7 0-24-7 70-0XW 700-00 FM-CEIM F-M-

r4i t 

m'mVyr fýt.  

Ký-02 E-om-o 

=02 ro-Doo

TataL Dý ComribAiws TDOSEOpt) fw lmlividmL Radi=Lick2s (j) ard Patfvwaýs (p)

As nreWyr ad FraLlim of TotaL Dý At t = O.OOX-0 ywm 
ýbtý Dqxrdent Paburys 

Fish Ra:bn Plant Peatwatý Mi Ik ALL Padýý 

mmtVyr fýt.  

1.29ECQ T.-OO-O0 

7298-DO 70-00-0

I 
RaJiý 
WcLidý mvTVyy- fract. mTffVr f=t. Rrý-W- ýfrwt- werwr fýt. -Wew fmt. wer f-t

Cb:760-ýOn4()OTWW MZabWM ý'W%4W TWW FMOE4M TWW -on- U-wx--w ý -on 
00 OOOE-00 OE

=t T-MM-ICO 7MM 7MCE4W FWW 7WOE-W FWW MOE OCO MUOM) 
*Skn of at I ýtý inJpsxkmt " d4m dý - Pad-Ys

I

A&A/mkb
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RESRM, Výim 5.E2 Th Limit = 0.5 year 

a 
Sýry : Cc6O, ýickrt aijLt, 10OMT2

12114/9B 17:38 PaW 9 

File: C05OR10K.RAD

Total Dose CoritribAtiom TDOSE(ipt) for Irdividet Racfi=t ickms (i) wd PadmýA (p) 
As ffrmOF " Fmtim orf Total Dose At t = I.ODOE+00 ymm 

Wter 1, ckpa do, Padyweys (1rhalation ý[Lcbs rain) 
1rhalation Ration Plant yeat Mi LkG-Oxd Sol I 

m)eWyr fract.  

T6ýý--0-2 ý.-00-00 

76-7F 0-2 700-00

I 
Radio
MxLiCL mvrVyr fýt. ararVyr fract. M-anlyr fýt. nmVyr fýt. ffrmVyr fract.  

-7- - T-ýý -- Unýffl ý -0000 ý-- +01 T- ?ý- *+00 d-
110EK3 Týý2 --(Y+ 5 0000 0 81& 0247 M MW 

7Fa L TIlQ 62 7M G4 7MM FCOOE+00 70000 7816E+01 7247 FWDE+00 70000

avýWyr fmt.  

700CE-IM rO-OM

I
Total Doý CorstribAiam TDOE-.(ipt) for Irdividat Radi=tides (i) ard Pathvcý, IN 

As m-eWyr " Fraztim of Total Dose At t = I.OOOE+CO yeam 
WW Dqxrd37t PatIUSYS 

Fish RaJM Marl Meat Milkýbter At t Pad*Sys

nvWW fract.  

TBXýO TOOOO 

713EE10 T.ODOO

I 
Radio
MxLicb wmvlyr fract. wewlyr fmt. werrvý fract. rmvWyr fract. wýW fmt. nrervr fýt.  

E;760 0 OM-M T-00-M U-M-CE+W 5-00M 0.6CC 6 MM WX+00 TOOCO ý MM400 U MM FW-CE+W FM-M 

Total FOOOE+00 0=000 FM M =00M U MIM 0=000 WOE-W OOM U WOE-M FMW 4W FMM 

*&m of a[ t waw irckp3yimt ard dqm da , padvays.  

A&A/mkb
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ES~PM, Wi-sim 5.82 Th Limit =0.5 year 12/14/I6 17:38 Pag 10 
&nmry : Co6O, rýidit ajLut, 10O~hrr Fite: CIC1OC.RAD 

Total Dme Cotritutiam IDHCI0,p,t) for Ircfivictal Rad 
As rreWyr "t Franio of Total Ocs At t 

Wbter Ird~-t Patlivays (Irhalatimcn 
Grcjrd Irbatatim Rat,, Plant 

Mlic& urwVyr Iran. mmsy I rfmt. nre~vyl I ra. nrm'yr fract.  

Co-60 8.52X-I(2 0.9752 5.345E-04 0.000 Oj~.O)D+0 0D 2.1&+E01 0.0247 

Total 8.529E+2 0.9752 5.345E-04 O.OOO 0.+O)~ 0.000 2.164E+01 0.0247

Iimlids (i) atd Patwayns (p) 
= 3.000+00 yea 
xLclus rair) 

Meat Mi Lk

n Yreivr a.  

0.OXOE+a2 0.(flf 

o.DDr0 0.n

O.OOTE.O0 0.000 

o.OTOE+0 o.mrD

Total Dcse Cartribitiam 1TDO(i,p,t) fcc Ir-dividmt Radimrlicb (i) at Patveays (p) 
As rrrnWv ard Franim of Total Dose At t =3.00l&Cf ymrs 

Water Fish Radm Plant Meet Milk 
Radio -_____ _______ _______ _______ _________7-ft -W -rr Wni.ciCý nTe'Vw Iran.re'rrn.naVrfa.ITVWft.frlrfrt neVrIzt 

Co-60 0..OJOO 0.000 0.CflE4(l0. 0.0000 E+Q)Z 0.OWO 0.00+0 0.000 flOOE.W 0.000 OSXTCE+O) 0.QXXJ 

Total 0.~OJO+ 0.000 0.OOfl4O 0.000 .OOD+00 0.W O.ODQC0 0.000 0.CXXE.WOAX) JXE 0.00D000+0OOD 
t Sjii of all Lwater virxm ch. ad c~drt d tt. afts.  

I

Soi i 

nreiVyr frat.  

3.595E-02 0.OM 

3.595E-IV 0.0XO 

ALL Patfwýs 

rýU frst.  

8.746E4P 1.000 

8.746E+02 1.0000

A&,A/inkb
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RERM, Výim 5.82 Th Lint = 0.5 year 

9jmury : Co6O, resicknt aliLt, 103DOrT2

12/14/% 17:38 RW 12

File: U1010K.RAD

Total Dose CcntribAiý TDCEE0,pt) fw Irdivickal Radi=lides 0) and platf*aýs (p) 
As m-eWyr and Fýticn af TataL Dme At t = 3.ODX-+Ol ,,mm 

Watý I, cLzpa da , Pabyways (IrtiaLatim ý[Lrhs ra±n) 
G.-Uxd 1rhatation Ra±n Plant Meat Mi tk 

Radio
KýCli& ftrow Tract. rýy ýYrfýt. mvrvyr fýt. n ýrf ýt. -mr ýYrfýt. Mýw fract.  

-0000 W- --
43K,01 T§ýý2 T 52BE 05 M ODDO ý 1ý 01 0247 

OE+W OOOEIW 0000 ý OE-+M b 0000 

Fatal 743BEQ1 7F2 70570COO 7WOE,00 0000 1= 01 70247 F OWE+00 70DOO 7WOE-W 0000

Sai L 

ract 
1.UM-C3 TOO-00 

Tom-03 F.-OM-0

Total Dose CaTtribiticm IDOSE0,pt) fw IrdivicLet RadiýLicles (i) and Padyýys (p)

As naý and Fýticn af Total Dý At t = 3.00X-ýOl vmm 
ýIatý Dqm-dýnt Paltwýs 

Fish Radm Plant meatýJaw Milk All Paqwayw' 

T500E+01 T.-0000 

75-00E-01 70MO

I 
Radiý -ýr-ff ýYrfýt. "VT6T fmt. "wyr fract. mvvr fmt. -m7w ýYrfýt.  KkrLicL mmvyr fýt.  

- ---- -- -- -- ---- b-- ---- --- -- -- -- --
6;76D 6MOEýMb'MM ýWOE+WýWM UOOE-ý MW bWCE+W6WM ýWOE+Wý0000 ýWO&WUODCIO 

- ME 
T=aL F-WOE-+M T-M U MZ-00 F On FWXýW 7MM F W ODOO YMOE+W 0300 CEýW 
*SA af at L watý it d4m d3n and d2p3 ch. pabloys.  

I
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File: 036(RlCK.RAD

Total Dcw Coritribitiom TDOSE(ipt) for IrdivicLnL Radiýtidý (i) ard Padvoys (p) 
As MvWyr " Fýtion of Total Dow At t = 5.OXE4401 

Waw li ckpa da, Pabwarys (IrtmLation ý[Wý ra:kn) 
GroLrd Irfiatation patn ptant meat Mi tk 

Radic, 
NýLicia r;Taýfrwt. -nj;Tyr f -rwt. wwVr fmt. mvW),r fýt. wrý f ýt. -rý ýyrf mt.  
E;6-0 Uý1EýW U52 TNý 06 UM TMOE+M TOOOO -C2 U CO -0 

On+00 G 000 MOE+W ?T OOM 

77a-i 7W1-Em 5 ý2 T ý 06 FOOO) 3 MX--W 7MM C2 M7 ME F----

Sol t 

73EIIE-05 YM

7.-381E-05 70000 

All PatfWaYS

ffewyr f mt.  

T.-7W+00 T.-000-0 

7.7VE+01) =.ODM

I
Total Dow UntribLgiom TDOSEOpt) for Irdivi"t RadiaýLidý (i) ard Padyways (p) 

As wffWýr " Fraction of Total Dcm At t = 5.OXE+01 ymý 
ýbt- Dq-,rlert Paft-/s 

Fish Radm Plat Meat Mi Lkvbtý

I 
Radio
WrHcL rýr fract. ffrmVlýr fýt. ffmV),r fract. mvr6T fýt. uvVr fmt. -ým- ýyrf mt.  

ýcý760-TWDE+WýWW YWO&WTMM 6M3E4WYMW FMCE+WTMM UME10HOOOD YME+00YO-000 

T=LU-OM-E-I-cOF-mw- 7w-T=c07w-m F-MM-4-my-mm U-w-O-E+-M7O-DC-O MWO-E+W70-009 7W-X-ýW F -COW
*Sm of aL t w3w ird4xrdrt ancl dp3 cb , patfmsýs.
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Total Dme CaitribýAiý TDOSE(ipt) fý IrdivicLaL WýLices (i) a-d Padways (p) 
As mErrVyr and Fraction af Total Dose At t = 1.60CEýý yeam 

Water 1, ckra do, Paturys (Inhalation enctui2s radon) 
Irhatatim Radon Plant Kat Milk

mwyr f mt.  

FO-OOE-w 70-mo

civi-Id Soi L 

fnact.  

6.OOCEIM FOO-00 

F.MOE-M 700-00

I 
Radiý 
Nxlida mýý fnact. ffvwyr fnazt. mnow frazt. nrsrvýr fnact. ffýwyr fraot, 

ET6-0 5-W-XM TO-00-0 5-M-C&W 00-0-0 6-0-,W ý-O-Xo 6-M-C&M b--WW F-W-DE '6'-WM 

=at 7WOE-M rOOOO 7WO&W U ODDO 6 WOE4W F ODOO FMO&W 6 0000 FWOE-W TWM 

a
Total Dme Ccmtrit=iý TDCGE(ipt) fý IncivicLat R&JiýLicbs (j) and Padwrys (p)

I
As M-mVyr ard Fraction af Tatat Dose At t = I.OOOE+C3 ýeam 

61ater Dqýý Pat*mys 
I Radon Plant MoatVbter Milk ALL Paý -

ffew 

O.OXE+OD IOMO 
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I 
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I
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Irdividut NýLicL- Doae 9jmrd Doer At( Pallý 
Parent kcLicle ord Bra-d Fractim Ir6cated 

NXI ide Parent BFZF0 DOEE(lt), urW),r 

I 
(j) (1) t- O.OODE+00 I.ODDE+00 3.000EM l.MOE+01 3.ODDE+01 5.000E,ýOl l.CODE+02 3.ODDE+02 I.OODE+C3 

Cc-60 ii;--6-0 T.-DO-DE+M 1.2;eEý 1.138Dý 8.74ffi+02 3.480E+C2 2.50DE401 1.7%E+W 2.483E-03 g.osEr-15 o.ooOE+m 

BRFO) 77-brýf ractim af tKe permt n-clicle.  

IrdivicLat kkzLiciR SoR Coroertration 
Parent Mj:Aicb wd grarch Fraction Indicated 

Wct icle P3ram BRF(i) S(jt), pci/g 
(J) (i) t-- O.OOOE400 1.OOOE+00 3.OOOE+00 I.OOOE+01 3.099E+01 5.OOCE+01 I.OODE+02 3.000EQ 1.OXE+(B 

cý6o Eý6-o T.-ox-Eco 1.35M+02 l.a39E-Q 4.lYE+01 2.%;Ca 2.133E-01 2.950E-04 1.0n-15 O.ODOE+O) 

BRFO) i777-bZ77f-mtiw of de parent nmLicb.  
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File: C137R10C.AD

Site-Spaific Parateter Ssnney (atntirmld) 
I L-- II

Parameter

Lbccc by RESMJ

IIrpA I DefaiLt I(If differmt trait LE irpi)I

Ulsat.  
Ulsat.  
hnsat.  
U-sat.  
utsat.  
Itl~at.

bare 

Bare 

Zare

1, 
1, 
1, 
1, 
1, 
I,

thidqcrs (m) 
soi L dtity (g/cfk3) 
total m~nrsity 
ef fmti' peraity 

hytasic wdrl-tivity (nyr)

DistribAtimn cofficients fcr cs,-137 
Conitafimted are Car3/g) 
Ltsaturatei zone 1 (aTr*3lg) 
Saf~tnta za'r (ciP31g) 
Leac rate Cyr) 

Ir-hatatimn rate (nr3/r) 
Mass Loading for irhalatia, CqaAt3) 
Epaqxa dnztia 
ShieLdimg factor, irhaLatia, 
SdieLdiri factor, e~tarnal game 
Fraztimaf tint spet irdxmcs 
Fraction of tint ~srt oAjdxws (m site) 
Share factor ftag, exerral giam 
Radiji of share fatcc array CiLsei if FS= 

01cer anuiar radius (M), ring 1: 
0CL~r arnutar radius Wm, rimv 2: 
Qoster anjutar radiý (m), ring 3: 
0uter ankar radius (m), rim; 4: 
Oster wrrular radius Wm, rimg 5: 
Outer arrular racfs (m), rimg 6: 
after miarnu radius (m), rimg 7: 
aster arnsi. radius (m), ring 8: 
Glen arnutar radius (m), rimg 9: 

at~er arrutar radius (m), rimg 10: 
Cuter aninua radius (m), rimg 11: 
0cL~r arntlar radius (m), rimu 12:

Fraztians of 
Rimg 1 
Rimg 2 
Rimg 3 
Rimg 4 
Rimg 5 
Rimg 6 
Ring 7 
Rimg 8 
Rimg 9 
Rimg 10 
Rimg 11 
Rimg 12

Ii

1):

arnjta area within AREA:

Fruits, vegettbLes and grain wnuifptim (kngyr)

4.=OX~fl 

2.OOD-01 
5.300E+00 

1.0X0E+03 

3.00E+01 
4.OOX-01 
7.000-01 
6.550E-01

rut 
rat 
not 
not 
rat 
rut 
rot 
rot 
rot 
rot 
rut 
rut

Lsed 

Lsed 

Lsed 

tsed 
Lsed

not Le 
not Le 

rot te 

'rot Llsai 

not tsei 

not Lsei 
rutLsed 
rut sed 

1.936E+0

2.02OE-01 

1.WOO0ll

tmOC+0 

1.000-04 

2.OOOE-01 

5.0n-01 

7.071E+01 

0.axOE+00 

0.00xaJ 

0.00x4m 

2.732-01 

0.00E+00 

osx.ODOi 
0.OOE+0 

1 .fl.E+

1 .$ftE-04 
not mai 

>0 nsl cimular AREA.

A&A/mlch
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I
Paraietter 

Nar

ERJC1) 
RZ(1) 
Haz1)

DOLM 
DXW( 
DOM( 
ALEACH( 
SUM

1) 
1,1) 
1) 
1) 
1)

t&INII 

SH*3 
SHf1 
FIND 

FS 

RAD Sl*AP( 1) 
RADSW-AEC 2) 
FZ06_WPC 3) 
RKASWPEC 4) 
WO SW0EC 5) 
R'CSWEC 6) 
RAm WcE 7) 
R6_- %14( 8) 
pRA6SIAPE( 9) 

RDO SWFCI1) 
Rm_-SWAECI2) 

FRC 1 ) 
FRACAC 2) 
FRWACA 3) 
FRM(C 4) 
FMACA( 5) 
macACA 6) 
FPACA( 7) 
FRWA( 8) 
FIRACA 9) 

FRA10) 
F WAA0) 
FRAC (12) 

DIEW~)
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&Snsey :Cs137, resident, 1000i File: C137RI1O(A~D 

Site-Speific Parayeter Ssinry (contimed) 

us, I I We yRESIA Pai .mter 

mend Parareter Irpat IDfault (If different from ~e irpit) Nare 

W31 8 Leafy vegetable aznnptim (kg/yr) O.iXOE+OJ 1.40XT.01 --- DIET(2) 
R018 Milk caarntial Cur) not tsed 9.200EO1 --- DIETC3) 
RD18 Meet and poultry aran~ptim (slar) not tsai 6.3.OM1 --- DIETC4) 
ROT8 Fish ýtnxim (kgfyr) not itr-t 5.40O~a --- m)ET(5) 
RD18 Oth er fo f c~taruuptimn (Ika~r) rat Law! 9.OOO-Ol-- DIET(6) 
R018 Seti[ irgestia, rate (WWr) 1.JSCEIC1 3.65E+041 --- SOL 
R018 Drirking wter intake Cu/r) 8.400E+02 5.laECQ --- DWIJ 
R018 Contamnaiontc fraction of drirking toter 1.00E+00l 1.ODDE1X --- W 
R018 Contanimatia f ratimn of lnmeotd toter rot Lr~ i.WOE+0O-- F"H 
R018 Cartaidmntia, frectia, of Livetock tter rat Lead l.OEC - FILd 
R018 Cora'Tairntia, frzcticn of irriatim Wtcr 1.90010 1.OM+0 --- HF!R 
R018 Caitaninstian fratiai of a:ntic food rat Lead 5.OOO-O1 --- FR9 
R018 Ctanitairtiai fraction of plant food -1 -1 O.500E+CO FPLANT 
R018 Cawtaniatiam fraction of met rot tsea -1 --- PEAT 
R018 Qrntaminatia, fraction of milk iot tLaw! -1 -- FMILJC 

R019 Livetczk I odfr intake for rmet (kg/ty) not Lead 6.800E.01 --- LF15 
RD19 Livestlck fodder Intake for Milk (kW/cb) iot tead 5.500E+1 --- LF16 
R319 Livestock water intake for meat (LdcY) iot tsea 5.ODECI - LWIS 
R319 Livetck Water intake for milk (L/&9r) rot teed 1.600E+0 --- LW16 
R319 Livetoc soil intake Ckg/c*) rat tsea 5.00C-O1 --- LSI 
R019 Mass leaing for foliar deoition (SAW*k3) 1.00C-O4 l.QtOE-O4 --- MF 
R319 Depth of woil rmxiru Layer (m) 1.503E-01 1.500E-01 --- I 
R319 Depth of rats Cm) 9.00-01 9.00D-01 --- D0 
R019 Drinking wter fraction frun grurd ýeter 1 .OOEO 1 .4O)O+ --- FQJM 
R019 IbuiA-cd water fraction from gvu-t tter ¶ .00+0 1. 3EC --- Fa"~ 
R019 Livestuck water fraction frun grad wter iut Lead 1 .000Ef0 --- FGALW 
R319 Irrigation freaian from grard toter iot tsea l.OOO+0 -- FCWIR 

R19B Wt toight corp yield for Nom-[eafy Ckg9r*2) 7.flOOD1 7.QflE-O1 --- YV(1) 
R19B Wt teitt acrq yield for Leafy (knArf2) 1.500EO0 1.500EQO --- WC(2) 
R19B Wt weight crop yield for Fodder (ka/flr2) rat tsea 1.100E00 --- YVC3) 
R19B Gm-*im Seao for Nm-rLwfy (yeas) 1.M1f-01 1.70M-01 -- TEO1) 
R19 Groin Seac for Leafy (Yees) 2.50fl-01 2.5UXE-01 --- TE(2) 
R19B Graouirg Seson for Fodder (Yeas) not teaw! SSKXE-C2 - -- 1T(3) 
R198 Tra-sloatiai Factor for ANai-Lealy 1.00C-01 1.OO-O1 -- TIVC1) 
R198 Trarsioratimn Facta for Leafy 1.003E+0 1.00E0 --- TIV(2) 
R19B Tra-shr~atian Facta for Faifr iat Lead 1 .OOOC --- TIV(3) 
R19B Dry Foliar Intercetion Fraction for Nc-,-Leafy 2.500E-01 2.500E-01 --- WRY(1) 
R19B Dry Foliar Intercetion Fraction for Leafy 2.SOU-01 2.500E-01 --- RDY(2) 
R19B Dry Fotiar Intercetion Fraction for Fobr iot used 2.500E-01 --- FOYC3) 
R19B Wt Fotiar In~terception Fraction for Ncn-Leafy 2.500E-01 2.500-01 --- RET(1) 
R19B Wet Foller Intercetion Fraction for Leafy 2.500-01 2.500E-01 --- RT2 
R19B Wat Feller Intercetion Fraction for Fodder iat tsea 2.50M-01 --- RiET(3) 
R19B Wferting Rsi ~ Constant fir Vegetation 2..OOO+1 2.OXOE+O1 --

C14 C-12 carentratian in toter Wcgat t 3) iot modl 2.0E0 --- claim 
C14 C-12 caraiotraticin in cmntaniraeta soil (q</g) rot tzea 3.000-02-- 1C 
C14 Fraction of \itatiai carbon from wil iut teal 2.OOO-02 -- CS1IL 
C14 Fraictio of vegtation carbm f rom air net tsea 9.80C-0l --- CAIR 
C14 C-14 eyim layer thido-nes in soil (m) iot tead 3.000-01 --- IHC 

A&A/rnkb

FESIM, Version 5.192 Th Limit = 0.5 year 1Z/14/96 17:26 Pax- 5
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-sAmped limp pm 'lop ecbp 1 ýaw Ile ýo wrý 
0000'000+3n'O OOM'OODý31()*O OOWOODý= *C ODCO'000+3)M'O 0000'000ý= 'O On'OOD+3U'O lel0i 

0000*0 ODOM'D DOOTO ODý='O 0000'0 ODen'O 0000'0 00+30M'O OODO'O ODýW*O ODM'O CO+3000'0 LS:L-SO 
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OWL 10+30t6t? 

OCW't LOýMI.6*tr 

'4ýý J&Aý 
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Itos

ý1 N 4mw Wd uqmd LISLJ 
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I 
amory : Cs137, ýidTt, 1COMT2
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A.3 Results of RESRAD Calculations for Resident Child Scenario 

A.3.1 Co-60: Resident Child Summary Output File 
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I RESW, Výim 5.82 T/ý Lint = 0.5 year 
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ý13W to Cýpa C13 i Patywys (IrtiaLatim wcLuiý radii) 
Irtiatation Radon Plant Mmt Milk Soi L 

mnffIvyr fnact.  

Z-.M-;E04 TWý 

797-0-4 =.0002

I 
Raclic, 
WLJdc atamVyr - fract. -nj;ý)-,rfraýt- ýfmt.  

Eý760 ý 767E-M 6 M 1-1ý-06 6 MW 02 ý 0197 T 

77taL 7 76?E4W U 9W1 T-1ý 05 rOn FWOEýW rM = C2 F0197 FMOEIM 70000 

I

E-0-OX0 ý:-0000 
FW-CEIM 700-00

Total Dow Ccrvtribjtjý TDC)SE(jpt) for IrdivicLaL Radiorýtjdcs (i) and Patyqs (p) 
As ur6WYr aid Fractim of Total Dose At t = I.OOCE+01 yý 

ýJaW Dqxrdait Paftffys

Milk
ýbter A( L Paftays* 

Z-amloo T-00-00 

F8-R+OO 7=-

Fish Ra±n Plant Moat I 
Radio
Wrtice nv-wýfmt- -M7ýýfýt- -f-t

ETW WE+MFO WOE--W 6 M W-W.W U-M 5--M-W U-M- 5-M-0E+W 

O.OOOE+00 FWCE+CO == FOOOE+W = FM)EýW = 3 MOEIM 700-00 
*9-M Of all ýatý II ChP3 d3l ard dqM dS IL PadMYS.

U.OOOE+W 6.OOC-O 

Fm-x+m a.-mm-

A&A/nilb
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RE9M, Výim 5.82 Th Limit = 0.5 yý 
&MrY : C060, ýidmt duld, 10OMr2 
File : M50CCW.RAD

05MI99 11:23 Re 13

Total Dý Cutributiam TDOSE(ipt) fx Irclivi"t W=tický (i) ad Patfaý (p) 
As ffrWyr and Fractim of Total Dm At t = 3.ODDE+01 ý,taý 

Wat- lrdEPUd3t Patimys (Irtiatatim mtLrbs raln)

MilkIrtialatim Ra±n Plant 
I mmt 

Radio
WCH& ffm-W ýfýt- -. ;;T),r -fýt. -,ýfýt.  

C-D76-0 Týýr)l T9Rýl 08 ýWW U WXIW YOMO 0-3 Y01-97 6-0-0x-,00 

7W-01 6 9-BO-1 =68 ro-mo 3-m-xm 7 -000-0 TýW-m 3-01-W F -WCM

Soi L

WXýM 6 On T5-1-Y 0-5 T05ýý 

MC&W UM 7-517 -05 TW

Total Doý Ccrytribjtiý TDC)SE(ipt) for Irdividat RaclicýLicks (j) ard pad,,,,, (p) 
As ffWyr ard Fractim of TotaL Dose At t = 3.OOOE+01 ymm 

Vhter Dqxnd3V PadwA
tlbtý

All Patfrwýs

n)3tvyr fmt.  

ý102-EE01 T.-ODO-O 

7=01 T-m-

Fish Ratn Plant I MaRt Milk 
Radio
WrLide n;-W7 -fýt.  fýt.  
Co-60 0 MOPCO U OODE+00 ý 00-M U OOOE+00 ?T 0 - on- 0 O-n 

OOM U OX'W OOE+C0 OOOE+00 U

Total FMCE4W FW-W rWCE+M 7000-0 FOOOE+W TO= FMCE+M 70n- F-OO-OM- 700-00 -0.00X-+00 U 00-00 
*SLm of at( ýtý fichparb, dqxrdt pd,,ý,.  

A&A/mkb
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06/29/99

RESM, Výicn 5.82 M Lint = 0-5 )eer 

&mnvY : Cc6O, residont child, MOM 
File : OlMn.RAD

05/29/99 11:2B Page 16

Totat Dose ContribAicre TDOSE(ipt) for Inclividal Wcruclidcý (i) and Ft"ý' (p) 
As ffreWr and Fraction af Tatat Ddse At t = 3.OOOE+02 ytcý 

Water I- cbM cm Patwaýs (Irtialatfm excILrL- radon) 
1rhatatim Radon Kant Meat Mi tk 

MýO- ýYrfýt. -MFaýfmt. -Hi;ý ýfrxt.  

2-3 ý M- ý ODOE+00 ý -OMD T4-5Z 1-8 FOJ-97 T -MOE+00 ý 00-M M 

=3 FOMO FMOE+00 FWW T 4ý 18 r0_197 FW-Za 5 -Mm rM-ZM

TotaL Dcse Cmtribitions TDOSE(jpt) fdý IrclivideL RacfiýLidoý (i) and pataýs (p)

Racliý 
Wrlide 

E;760 TETt7 ý.-980 

Fatal 7.227E-1779W

sDi I 

Fai T27ý 20 U-.= 

RE T.-iF 2-0 FM

As fftWyr wd Fraction af Total Dose At t = 3.00ZC2 yeam 
Ulater DTerclant Pathwaýs

I 613ter Fish Radon PLant mest Mi Lk ALI Patwjays

Racfiý 
MmLicb fract ffmw: -fýt -fýt -ýýYr -fr-t -M7-ý -f-t -fmt -"Wyrfýt.  

&;60- 6 MCE+M U OMO 6 M-XM -OW- 6-a-M U-)OE+ 0000 ý WCEIM ý 00-00 5 WOE+W -6 MM 5 WCEIM 6 MM Tgýý-17 TW-M 
--- M- --- MY =OXO 7

7al MOE+M 700-00 FWOE+W 7MM -00*-Q F-M F WOEIM ME FOODEIM 6 -WM 0. -00DE+00 -7.37X-17 

I *9A of at I vater j. dp3 rj3n and d2pordmt 

A&,A/mkb
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I RESM, Vemim 5.e2 rh Lirrdt = 0.5 yew 06/29/9? 11:2B Page 17

&zmrY C060, ýiclýt child, 10OMTP 
File CYO= .RAD 

Total Dme Cbrrtribjtiý TDOSE(ipt) fOr lrrfividýt Radi=lides (i) ard Patwaýs (p) 
As M-WW ard Fractim of TotaL Dose At t = I.OXt-45 ymý 

ýbter InApaizixt PatlyArys (Irtalation exckdý raJ:n) 
Irl'otation Ra±n Pt.TA Mmt Milk Sol L 

Radic
qxticle w;-Wýfýt. -iý-w ýYrfrwt- -ffr-sýf ýt. -Mý;-Wyr -fýt. -r-ý ýYrfýt.  

nvrvyr fract.  
E;76-0 ýWOBW MM TT WOE-W 6 MW FW-ZMUWM M--W 6-- X W-- 5- -on U-W- 5- -WW 

OE- OXO E OEý '6 OWO ý- ZýOD CEW 
=at TWZMFOOW F WOE-CO 70n WOEICO U ODOO YWO&W 3 MM 3E-W FWM rM-M 

O.OXE+00 Q.OOOE+00 

Total Dcse Ccr)tribtiý TDOSE(ipt) fw Irdivi"L Radiý [ides (i) " Pathwýys (p) 

As n)ffWyr " Fmtim af Total Dow At t = 1.OCOE+03 yeam 
ýbter Depmd3it Patuwys 

Vbter Fish Ra±n Plant Meat Milk AR Pa*ýA

Racliý 

N-ticl- ffmýfýt. ffý- Yr fýt- ffýffýfýt- xi;;ýfr=- rýfýt. ni;r ýYrfýt. - fýt.  
E;760- ý -000-&W YM-- U-M M b-O-Mo 5-M 06MM W M 5'MM O.MOE-+M ý MW ý M-OE+W U-M-M 7ML FWX-+00 7M WOEIW 70n _7 U---- BE 7MM- M- W6 DE+00 70MO 7 XIM OWD 0.003E+00 7*9n af at L wter i. cbra dr " dqm cb, patfmaýs.  

A&A/mkb 

ApxARcvl.doc A-89
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I RESM, Vemion 5.82 11/2 Lint = 0.5 year 

9ýry CS137, ýidaut child, 10OW 
Fite C137= RAD

05/29/99 11:19 Page 9

Total Dose Cantribitiý TDCK(ipt) fw InjivicLai Rdiýtidý (i) and padyw,ý, (p) 
As arWyr and Frwtion of Totat Cme At t = O.OOQE4M ýeam 

kbtý Irdqxrdfft Patfur)ý (Inhalation ýIuJes radan) 
lrfýLaticn Radon Plant Wat Milk 

nre*Yr fmt- mvW f-f. ffurrVýr fract. nymyr fmt. -n-r ýyrfýt.  

K-ý-07 6-=- 5 WO&W 'ý= 0-1 ?T OB-19 ?T -MCE-M FM-W 6 -WOEW 6-W

7=07 70-U- 6 -OOZ-M 3 0-00-0 T -93M-()l 708-19 3 -ODXW FM- rW-OEW F=

Total Dý ContribAians TDOSE(ipt) for IndivicLat P.ýdiý ljcbs (j) and palivýrys (p)

Grard 
Radio, 
Wcticb ffroTVyr fnazt 

ýý--1-37 Y.-16-1E100 '6.-916 

7ota-t T. -161E+00 F-916

Sol L 

ýIyrf n.  
TRE 0-3 ?T.0-014 

INCE-C3 FCO-14

As nv*yr and Fraýticn of Total Doue At t = O.OXE+03 Years 
tbter Dqýý Padsoys

Vbter Mi tk 

rw-O-E7W F-0000

ALt Padurys

TY-,8&w UcEi 

7 -mwoo 755-55

Fish Radon Plant meat I 
Radio
WclIcL m-arityr fract. areWyr fnwt, nvTVyr fr.ýt. fferVyr frcýt. mvrV),r fat.  

IF OMEO Y= WCEIM 5 0000 5 WDE4W U0000 U'-WZQ W
UODCO 6 OEIMU000 

707at-F-wZ-1-005-000-0 3-m-OH-W70-00-0 F -MOE-Iw rm-w U-MO-E0 F 00-00 FOOO-E+OD 700-00 
*SLm of at L water ird4xrdnt and dqxrdait patmus.

A&,A/nikb
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IRFESVD, Versia, 5.82 Vh Linit = 0.5 yea 

smnrY tS137, rýidt chijid, l0MlI?2 
Fite C137M.RAD

GOard

" /gP g 11:19 P.G 10

Total Dme Contribjticm lDOSi,p~t) for lrdivid~at WaimLlicj (i) ard Pattwrýs (p) 
As nfreWYr ad Fractia, of Total Dos At t = 1.SXXEffI yers 

lIate 1lr4 cht Parways Cirfiatatimn emcLrIm ra~in)

I 
Radio -__ _ _ _ _ _ _ 

Wr~&mmy-fat mtp½c.nntAr rT. y~r ftat. roiifa.ucyv fra-t.  

1s-37 21 0967 6.l1?r07 0.t - 000+0 0 T. .fiE01 0m1-9 6-onc b-oae a 

ota 2.11a2ffl 0.967 6.107-ý07 0.0M31 0.x-E o5-55 78W5-3-1 Uo7819 omom~m o7=-- owoxem ro.o

klater

Total Dose Cortrib~jia-m TflHE(i,p~t) for Irdivicint Radiaýlick (j) ard Pafto~s (p) 
As nreTV~ at Fraction of Total Dose At t = 1 .iflt.O) yrsm 

klate- DqmfrtM Pathera

I 

Es-137 OOXE.O) 50.a00m 0.XEW 0.01)0.f~f 0.am o .n- iO 0.a 0.XXO 0.0) -W 0.y 

Total FWO~fE.(Fl 003 0.QXE.G) =.On31 .T-fl . 0.MOI' 0.UE0.030 . 0.)7.X .  
t Sr, of all water i.r~ -ia 3t ard dqm -tfrt palty. MM 

A&A/mkb

SoilI 

T3.31--03 5.0.W4 

T3.31' -Q3 700m14 

All Patfw*s 

23-04E&lW 1.0)1O

A-101IApxA Rev I doe
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RESPA, Vffsim 5.82 TY, Lint = 0.5 yý 
9jmwY CS137, ýidant child, 10OMr2 
File C137CCOO.RAD

av29/99 11:19 paýp 12

Total D,ý CortribItiom TDCSE(ipt) for IrclivicLaL RadicmcLický (i) ý patlWays (p) 
As MWYr ff-d Fraction of Total Dow At t = 1.OXE+01 ymm 

Vbtoý 1, cIP5 cb, Padyways (Irfialation vctLrlý radon) 
Notation Radon Plant meat MI tk 

ni-z ýYrfract. -nýfmt- -wýf ract. nlýf 
ý--97 ý On T jýy T ýý-T 0 1 E OR19 FOOD W G LMO WCE130 

TH Eý -- 6--

W 4.9ý-07 0.0000 0.003E+00 0.0000 1.529E-01 O.OBlq 0.00CE+00 0.0000 .003E+00

Radic, 
MxLicL n7rýfmj 

fs-137 T.7jy-too 

Total 1.713E+00 0.91

u

Sol 

MýM 700-14

Total Dow ContribAicm TDOSE(jpt) for IrdivicLat RadiamcLides (i) ard Pathways (p) 
As ffmWyr ard Fraction af Total Dose At t = I.OOOE+01 ývam 

Watý DqxrdTt Patt%" 
Water Fish Ractn Plant meat Mi Lk 

Radic, 
MxLide fract.ý -ým- ýyrfrat. -(--ý f ract. -u ýrf ýact.ý ýyf.t.ý -,ý ýyrf.t.  

Cs-137 O.OOOE'M 0.0000 O.OOOE+00 0.0000 O.OOOE'CO O.CM O.COGE4W O.OGCO T-OOCE-OO 5.-00M F.-OOCE+W 6.0-U 

Total C.OODE+00 0.0000 O.OXE+00 0.0000 O.OOOE+00 O.ODCO O.OXE+G0 0.0000 O.OOOE+00 O.OOM U.-000E+00 F.-OU 
*SLm of at t kater i. depa d3, ard clTembit pefteys.  

I 

A&A/nikb

A( L Padways* 

-rFrýf-t.  

T.-86EE+M T-.m

TM-Fm MOE
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RESPA, Výsicn 5.82 T1, Limit = 0.5 ytw " /99 11:19 Page 18

Rý ry CS137, nesidEnt chiLd, IOOMP2 
File C1370000.RAD 

Dcxse/SýRatics 9jrmac!QýAU Patf*Eýs 
Partnt ard Prcqýy Principal Ra:F=Hda CmtribAicns Irdicated 

Parent Prrdxt Brarch DSR(jt) (MrEIIV'yr)/(PCi/g) 
a 
(i) (j) Fýticrt' t- O.OOOEKO 1.ODDE+00 3.003EfOO 1.OOODT 3.ODOE+01 5.00CM1 I.OCDE+02 3.000EIC2 1.00O&M 

Cs-137 Cs-137 1.090Eý00 2.35SE-M 2.304E+00 2.19;1-+CU 1.858DOO '..17,Z+00 7.365E-01. 2.301E-01 2.*.rr)E-(G 1.344E-1,1 

-Brar-di Fractim is tte ý Iatiw factcr fcr the jIt principal rwffcýlicb cb-Ghtý: OJ43RF(i) = BRF(1)*ERF(2)- ... BRF(j).  
The DSR incluJý oontribiticrs frcm assýiatEd (hatf-tife ý 0.5 yr) dxjuhtý.  

Single Radicýtide Soil WickAints GOt) in pCi/9 
Basic Radiatim Dcw Lid t = 25 nraW),r 

0) t-- 0.000E,00 1.OODE+00 3.ODCE+00 1.OOCE-+Ol 3.00OE401 5.OXE+01 1.OOOE+02 3.OXE+C2 I.OOCE+C3 

Cs-137 1.060E+01 1.05MI 1.137ý-401 1.33T-+01 2.131E+01 3.39Z-+Ol 1.09?E+02 1.141E+04 1.356E+11 

9jmEd Dow.,Sý Ratim DSR(it) in (ffTuTVr)/(pCi/g) 
ard Single RadicnxticL- Soil 0-ackAines G(it) in pCi/g 

at trfdn = time of minimLm sirgte racKcnxticb wiL guicKim 
wd at tw = time af maximLm total ctý = O.OOOE+00 ymrs 

MxLicJ2 Initial bTvin M(itmin) G(itrmn) DSROtý) GOtmý) 
(i) pci/9 (Yý ) (Pci/g) (PCI/9) 

Cs-137 1.OODE+00 O.OOOE+OD 2.Mý 1.050&01 2.YAE+M 1.050E+01 

A&A/nikh
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