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NDEC-@2-96 12.:09 FROM:ALLIED TECHNOLOGY GROUP 1ID:5134931A32

MicroShield v5 .01 {(5.01-U10U3}

MicroShield v5.01 (5.01-01003)
Allied Technology Group, Inc.
Rasults With Buildup
FILE: C:\JOEL\MSS\DATA\CO2VEYOR.MS5S
Cage Title: Cesium point source
This case was run on Monday, November 23, 1998 at 1Z2:51:49 PM
Dose Point # 3 - (6,6.57e+00,0) in

Energv Fluence Exposure Rate

Group § Energy Activity Fluence Rate
(MeV) photons/sec photons/cm?/sec MeV/cm?/sec mR/hr
1 0.0318 3.623e4003 2.385%5e-008 7.588e-010 6.321e-012
2 0.0322 & _685e+003 8.197e-008 2.6392-009 2.124e-011
3 0.0364 2.433e+003 €.391=-006 2.326e-007 1.322e-009
4 0.6816 1.575e+005 1.698e+001 1.123e+001 2.178e-002
TOTALS : 1.702e+005 1.698e+001 1.123e+001 2.178e-002
11/23/9

Microshield v5.01 (5.01-01403)

MicroShield +5.01 (5.01-01003)
Allied Technology Group, Inc.
Resulte With Buildup
FILE: C:\JOEL\MSE\DATA\CO2VEYOR.MSS
Case Title: Cesium point source
This cage was run on Monday, November 23, 1998 at 12:51:49 PM
Pose Point # 4 - (6,0,0) in

Group # Energy Activity Fluence Rate Enerqgy Fluence Exposure Rate
{(MeV) photons/sec photons/cm? /sec MeV/cm? /sec mR/hr
1 ¢.0318 3.623e+003 2.497e~-005 7.945e-007 6.61Be-0D09
2 0.0322 6.685e+003 7.0462-005% 2.268e-006 1.826e-008
3 0.0364 2.433e+003 1.003e-003 3.652e-005 2.075%e-00Q7
4 0.6616 1.575e+005 4.436e+001 2.935e+001 5.690e-002
4 .436e+001 2.935e+001 5.690e-002

TOTALS:

1.702e+005
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17.463 FROM:ALLIED TECHHCLOGY GROUP ID: 5184901232
MicroShield v§.01 (5.01-01003)
Allied Technology Group, Inc.
Results With Buildup
FILE: C:\JOEL\MSS\DATA\CO2VEYOR.MS5
Cage Title: Cermrium point source
Thig case was run on Monday, November 23, 1998 at 12:51:45 PM

DEC -2 -910)

~ Doge Point # 1 - (6.5,1.97e+01,0)} in
Group # Energy Activity Fluence Rate Energy Fluence Exposure Rate
{MeV) photons/sec photeons/cm? /sec MeV/cm? /sec mR/hy

1 Q0.031¢8 3.623e+003 1.092e-018 3.475e-020 2.895e-022

2 0.0322 £.685e+003 7.388Be-018 2.378e-0189 1.91de-021L

3 0.0364 2.433e+003 1.979e-013 7.204e-015 4.093e-017

4 0.6616 1.575e+0065% 1.240e4000 £.203e-001 1.590e-003

TOTALS : 1.702e+005 1.240e+000 8.203e-001 1.580e-003
11/23/91

MicroShield v5.01 (5.01-01003)

MicroShield v5.01 (5.01-01003)
Allied Technology Group, Inc.
Results With Buildup
FILE: C:\JOEL\MSS\DATA\COZVEYOR.MSS
Cagse Title: Cesium point sBource
This case was run on Monday, November 23, 1958 at 12:51:43% PM
Dose Point # 2 - (6,1.30e+01,0) in

Energy Fluence Exposure Rate

‘oup_# Energy Activity Fluence Rate
— (MeV) photons/sec photons/cm? /sec MeV/cm?/sec mR/hr
1 0.0318 3.623e+003 B.047e-014 2.560e-015 2.133e-017
2 0.0322 6.685e+Q003 3.48958e-013 1.274e-014 1.026e-016
3 0.0364 2.433e+003 6.3%313e-010 2.516e-011 1.430e-013
4 0.661¢6 1.575e+005 4,232e+000 2.800e+000 5.428e-003
TOTALS 1.702e+4+005 4,.232e+000 2.800e+000 5.428e-003



DEC-~@2-98 12:88 FROHM:ALLIED TECHNOLOGY GROUP ID:51349881&832 PAGE 12,1

CASE 4

MICROSHIELD OUTPUT

5 uCi, Cs-137 point source



D0 @l 120 FROM: ALLLIED TECHNOLAOGY GROUP ID:-518049@21 032 PAGE 11714

MicroShield v5.01 (5.01-01003)
Allied Techneology Group, Inc.
Resulta With Buildup
FILE: C:\JOEL\MS5\DATA\CO2VEYOR.MS5
Cage Title: Cobalt point source
~ This case wag run on Monday, November 23, 1998 at 11:41:43 AM
Dose Point # 3 - (6,6.57e+00,0) in

Eneray Fluence Exposure Rate

Group # Energy Aotivity Fluence Rate
(MeV) photons/sec photons/cm?/sec MeV/cm?/sec mR/hr
1 g.6938 3.018e+001 3.240e-0023 2.248e-0013 4.340e-006
2 1.1732 1.850e+005 1.971e+001 2.312e+001 4,131e=-002
3 1.332%5 1.850e+005 1.976&e+0021 2.6332e+001 4.567e-002
TOTALS : 3.700e+005 2.947e+001 4.945e+001 8.699e-002
Microshield v5.01 (5.01-01003) 11/23/9

MicroShield v5.01 (5.01-01003)
Allied Technology Group, Inc.
Results With Buildup
FILE: C:\JOEL\MSS\DATA\CQ2VEYOR.MS5
Cage Title: Cobalt point scurce
Thie case was run on Monday, November 23, 1998 at 11:41:43 AM

—_ Deoge Point # 4 - (6,0,0) in
Group # Enerqgy Activity Filuence Rate Energy Fluence Exposure Rate

(MeV) photons/sec photons/cm?/sec MeV/cm? /sec mR/hr
1 0.6938 3.018e+001 8.446a-003 5.860e-003 1.131e-005
2 1.1732 1.850e+005% 5.041e+001 5.914e+001 1.057e-001
3 1.3325 1.850e+005 S.034e+001 €.707e+001 1.164e-001
TOTALS : 3.700e+0Q05 1.008e+002 1.262e+002 2.221e-001



DEC-02-98 12:88 FROM:ALLIED TECHNOLOGY GROUP ID:5184901832 PAGE 197

MicroShield v5.01 (5.01-01003)
Allied Technology Group, Inc.
Regults With Buildup
FILE: C:\JOEL\MSS\DATA\COZVEYOR.MSS
Cage Title: Cobalt point source
This case was run on Monday, November 23, 1998 at 11:41:43 aAM
Daose Point # 1 - (6.5,1.97e+01,0} in

Group # Energy Activity Fluence Rate Enerqy Fluence Exposure Rat
{MeV) photons/sec photons/cm? /sec MeV/cm?/sec mR/hr

1 0.6938 3.018e+001 2.408e-004 1.671e-004 3.226e-007

2 1.1732 1.850e+005 1.734e+000 2.035e+000 3.636e-003

3 1.3325 1.850e+005 1.808%e+000C 2.411e+000 4.183e-003

TOTALS : 3.700e+005 3.544e+000 4.446e+000 7.81%e-003

MicroShield v5.01 {5.01-01003) 11/23/

This case was r

Group # Energy Activity Fluence Rate Energy Fluence Exposure Rate
{(MeV) photons/sec photons/cm? /sec MeV/cm? /sec mR/hr
1 0.6938 3.018e+001 8.136e-004 5.645e-004 1.090e-006
2 1.1732 1.B8S0e+008 5.315e+000 6.236e+000 1.114e-002
3 1.3325 1.850e4+005 5.430e+000 7.235e+000 1.255e-002
TOTALS : 3.700e+005 1.075%e+001 1.347e+001 2.370e-002

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

Results With Buildup

FILE: C:\JOEL\MSS\DATA\CO2VEYOR.MSS
Came Title: Cobalt point source

un on Monday,

November 23,

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

1898 at 11:41:43 AM
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CASE 3

MICROSHIELD QUTPUT

5 uCi, Co-60 point source
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12:A7 FROM:ALLIED TECHNOLOGY GROUP

MicrosShield v5.01 (5.01-01003)
Allied Technolegy Group, Inc.
Regulta With Buildup
FILE: C:\JOEL\MSS\DATA\CO VEYOR.MSS
Cage 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

81

Group # Energy Activity Fluence Rate Energy Fluence Exposure Rate
{(MeV) photons/sec photons/cm? /sec MeV/cm? / seea mR[hrv
1 0.0318 3.001e+002 1.714e-003 $.453e-005
. . 4.542e-00
2 0.0322 5.837e+002 3.278e-003 1.055e-004 8.4926*00;
3 0.0364 2.015e+002 1.724e-003 6.277e-005S 3.566e-007
4 0.6616 l1.304e+004 1.035e+000 6.846e-001 1.327e-003
TOTELS 1.410e+004 1.041e+000 6.848e-001 1.3239e-003
11/23/98

MicroShield +5.01 (5.01-01003)

MicroShield v5.01 (5.01-01003)
Allied Technoleogy Group, Inc.
Regultes With Buildup
FILE: C:\JOEL\MSS\DATA\CO_VEYOR.MS5
Cage Title: Conveyor - Cesium
This case was run on Monday, November 23, 1998 at 11:31:07 AM
Dose YPYoint # 4 - (6,19.5,3) in

Energy Fluence Expogsure Rate

Group # Energy Activity Fluence Rate
{(MeV) photons/sec photons/cm? /sec MeV/cm?2 /sec mR/hr
1 ¢.0318 3.001e+002 1.497e~-003 4,763e-Q05 3.968Be-00Q7
2 0.0322 5.537a+002 2.863e-003 3.217e~-005 7.418e-007
3 0.0364 2.01%e+002 1.504e-003 5.475e-005% 3.111e-~007
4 0.6616 1.304e+004 8.913e-001 5.827e-001 1.143e-003
1.410e+004 8.972e-001 5.89%9e-001 1.1452-003

TOTALS :



DEC-82-90 12:07 FROM:ALILITED TECHHNOLOGY GROUP ID: 51949810372 PAGE 7.1

MicroShield v5.01 (5.01-01003)
Allied Technology Group, Inc.
Regultg With Buildup
FILE: C:\JOEL\MSS\DATA\CO_VEYOR.MSS
Case Title: Conveyor - Cesium

This case was run an Monday, November 23, 1998 at 11:31:07 AM

Doge Point # 1 - (6,19.5,12) in
Group # Energy Activity Fluence Rate Eneray Fluence Exposure Rate
(Mav) photons/sec photons/cm? /sec MeV/cm?/sec mR/hr
1 0.0318 3.001e+002 1.816e-Q03 5.776e-005 4 .812e-307
2 0.0322 5.537e+002 3.472e-003 1.118e-004 B.996e-0Q7
3 0.0364 2.015e+002 1.828e-003 €.653e-005 3.780e-007
4 0.6616 1.3204e+0D04 1.127e+000 7.458e-001 1.446e-303
TOTALS : 1.410e+004 1.134e+000 7.461e-001 1.448e-003

MicroShield +5.01 (5.01-481003) 11/23/9
MicroShield v5.01 (5.01-01003)
Allied Technology Group, Inc.
Results With Buildup
FILE: C:\JOEL\MS5\DATA\CO_VEYOR.MS5
Cage Title: Conveyor - Cesium
This case was run on Monday, November 23, 1998 at 11:21:07 AM
Doge Point # 2 - (6,19.5,9} in

Energy Fluence Exposure Rate

Group # Energy Activity Fluence Rate
{MeV) photons/sec hoton m2/sec MeV/cmi/sec R/ hr
~— 1 0.0318 3.001e+002 1.794e-003 5.709e-005 4.755e~-007
2 0.0322 5.837e+002 3.432e-003 1.105e-Q04 8.891e-007
3 C.0364 2.015e+002 1.806e-003 6.574e-005 3.735e-007
q 0.6616 1.3042+004 1.106e+000 7.317e-001 1.418e-003
TOTALS : 1.410e+004 1.113e+000 7.319e-001 1.420e-003



DEC-92-93683

12:97 FROM:ALLIED TECHNOLOGY GROUP 1D 5104901932
" CASE 2
MICROSHIELD OUTPUT

Soil with 5 pCi Cs-137 per gram.

PAGE
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DEC-AZ-90 1006 FRoMGALLIED TE ; AL/ a7
MicroShield v5.01 (5.01-01003)
Allied Technology Group, Inc.
Results With Buildup
FILE: Case }
Case Title: Co-veyor
~ This case wag run on Monday, November 23, 1998 at 11:19:41 AM
Dogse Point # 3 - (6,19.5,6) in
Group # Enerqgy Activity Fluence Rate Energy Fluence Expogure Rate
{MeV) photons/sec photons/cm? /sec MeV/cm? /sec mR/hr
1 G.6938 4.998%e-001 3.964e-005 2.751e-005% 5.311ie-008
2 1.1732 3.065e+003 2.455e-001 2.880e-001 5.146e-004
3 1.3325 31.065e+003 2.4642-001 3.283e-001 5.696e-004
TOTALS : 6.130e+003 4.819e-001 6.163e-001 1.084e-003
MicroShield v5.01 (5.01-01003) 11/23 /9]

MicroShield v%.01 {(5.01-01003)
Allied Technology Group, Inc.
Results With Buildup
FILE: Cage }
Cage Title: Co-veyor
This case wage run on Monday, November 23, 1998 at 11:19:41 AM
Dose Point # 4 - (6,19.5,3) in

-
Group # Energy Activity Fluence Rate Energy Fluence Exposure Rate
{(MeV) photons/sec photons/cm? /sec MevV/cem? /sec mR/hr
1 0.6938 4.999e-001 3.416e-005 2.370e-Q05 4.576e-008
2 1.1732 3.065e+003 2.120e-001 2.487e-001 4.445e-004
3 1.3325 3.065e+003 2.130e-001 2.838e-001 4.923e-004
TOTALS : 6.130e+003 4 .250e-001 5.325e-001 8.369e-004



DEC-@2-98 12.:06 FROM:ALLIED TECHNOLOGY GROUP

ID:5134901032

MicroShield v5.01 (5.01-01003)

Allied Technology Group,
Regulta With Buildup

FILE: Case 1

Inc.

Case Title: Co-veyor -L

PAGE 4,1.
koL

This case was run on Monday, November 23, 1598 at 11:19:41 aM

Dose Point # 1 - {6,19.5,12) in
Group # Enerqgy Activityvy Fluence Rate Energy Fluence Exposure Rate
{(MeV) photons/sec photons/cm?/sec MeV/cm?!/sec mR/ hxr
1 0.6938 4.999e-001 4.31%e-005 2.997e-005 5.785e-008
2 1.1732 3.065e+4003 2.672e-001 3.135e-001 5.602e-004
3 1.3325 3.065e+003 2.681e-001 3.573e-001 6.19%e-004
TOTALS ; 6.,130e+003 5.3%4e-001 6.708e-001 1.180e-003

MicroShield v5.01 (5.01-01003) 11/23/9
MicroShield v5.01 (5.01-01003)
Allied Technology Group, Inc.
Regults With Buildup
FILE: Caspe 1
Cage Title: Co~veyor
This case was run on Monday, November 23, 1998 at 11:19:41 AM
Doge Point # 2 - (6,192.5,9) in
Energy Fluence

Exposure Rate

Group # Enerqgy Activity Fluence Rate
(MeV) photons/sec photons/cm?/sec MeV/cm? /sec mE/hr
1 0.6538 4.99%9e-001 4 .237e-005 2.940e-005 $.676e-008
2 1.1732 3.065e+4003 2.622e-001 3.076e-001 5.4%6e-004
3 1.3325 3.065e+003 2.631e-001 3.506e-001 &.082e-004

TOTALS ;

6.130e+003

5.253e-001

6.582e-001

1.158e-003
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CASE 1

MICROSIHIELD OUTPUT

Soil with 1 pCi Co-60 per gram.
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12:26 FROM:ALLIED TECHNOLOGY GROUPR 1D:5184801032 PAGE

Calculation MCAB-01

DETECTABILATY - MINIMUM DETECTABLE COUNT RATE {(MDCR)

The scanning MDCR applies both to a detector moving along the ground, as well as soil on a conveyor belt
maving under a detector. This MDCR is a function of background count rate, observation interval and
confidence [evel {(d"). As shown on the hand calculation sheet, MDCR is 676 cpm (net) for a background

of 8,000 cpm and 2sec observation interval,

SUMMARY
Case Caic’ed Count MDCR Detectable
Ratc (net) (net) Amount*
1 464 cpm 676 1.5 pCrg
2 1138 676 2.8 pCi/g
3 24,983 676 135 nCi
4 14,760 676 229 nCi

* Concentration or source strength, ratioed to MDCR.
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Calculation MCAB-O1

CASE 2:

Same detector geometry.

Microshield results show dose ratc fairly constant across width of belt. Average dose rate 1.32 uR/hr, from
soit at 5 pCi-Cs-137/gram. Using a dose rate to count rate conversion of 900 cpmfuR/hes, gives 1188 cpm

(net.)

Results are scalable ta other concentrations of Cs-137.

CASE 3:

In this case, a point source of Co-60 travels towards and under the detzctors. Width of the belt is not
considered, because the particle will pass directly under one of the detectors. It is assumed to be under the
1" of soil. Since Ludlum ratemeters integrate for 2 seconds, the particle will travel 1m (39™) in that time.

Seven particle positions are modeled, from 19.7” in front of the detectars to 19.7" after the detectors. The
average dose rate of the seven is 58.1 uR/hr, as shown; yielding a count rate of 24,983 cpm.

Distance Dose Rate
from uR/Mr
Daetectors
+19.7" 7.8
+§3.0 23.7
6.6 87.0
1] 2221
Average 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.

Distaace Dase Rate
from uR/hr
Detectors
+19.77 1.9
+13.0 5.4
6.6 21.8
Q 56.9
Average 16.4

2 MARSSIM Table 6-7.

rJ

PAGE
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12:1@ FROM:ALLIED TECHNOLOGY GROUFP ID:51249018332

Calcufation MCAB-0

H‘;;;sition from edge of belt
—_— K

belt direction of 7 z /
motion ol
247
= /

CONVEYOR-MOUNTED DETECTOR MODEL

A

DIMENSIONS:

24™ wide

belt moves at 0.5 m/s; covers Lm (39"} in 2Zsec. counting interval
soil 3" high on belt

detectors mounted 6™ above belt

10 2x2 Nal detectors cover width of belt

ASSUMPTIONS:

Soil is uniformly contaminated at ! pCi Co-60/gram seil (Case 1.)
Soil is uniformly contaminated at 5 pCi Cs-137/gram soil (Case 2.)
Soil covers a 5 uCi point source of Co-6G (Case 3.)

Soil cavers 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” from edge); 2) 9” from

edge; 3} 6” from edge; and 4) 3" from edge.

PAGE

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 | pCi-Co-60/gram. Using a dose rate to count rate conversion of 430 cpm/uR/hr', gives 464 cpm

{net.}

' MARSSIM Table 6-7.

270
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CALCULATION COVER SHEET
CALC. NO. _MCAB-01

No. of Sheets: 1of {&

PROJECT: Fort McClellon Burial Mound Decommissioning

PURPOSE: Calculate the performance of a conveyor-mounted detector system, scanning soil with
potential cobalt-60 and cesium-137 contamination.

SQURCES OF DATA: Pmllmlnéry deslgn of canveyor system - Lake City Profect Manager,
Frank Whitaker

SOURCES OF FORMULAE & REFERENCES: Multl-Agency Radiation Survey and Sfte Investigation
Manual, MARSSIM (NUREG-1575) December, 1897,

ATTACHMENT: Summary of hand calculations and output from Microshleld™ runs.

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

PRELIMINARY CALC. ] FINAL CALC. (] SUPERSEDES CALC. NO.

Y Rev. no. REVIS!Oﬁ . BY: DATE CHECKED DATE APPROVED DATE
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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 corner 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 Petham 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
from 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 piausible 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 corner 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 corner

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 OF Avoidance Plan to elminate an unexpected encounter (with odnance and
cxplosives).
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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

scenaries.

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 ihe 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 refatively
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 DPotential 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. Intemnal 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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The remainder of this section describes the exposure routes evaluated in this assessment. The

receptors evaluated for these exposure routes are descitbed 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 arc 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 Scenario

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 individuat 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 1 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 of ten 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

Jjudged 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 intréducing 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 1s 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 194 Age 19+ Age 19+ Age 1-6
Time and duration of exposure

ET indoors (hr/d) 0 a 0 b 16.4 c 20.2 d

ET outdoors (hr/d) 12 a 10 b 2 c 33 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) 0.60005 0.00005 j 0.00005 0.00020 k
Ingestion of food and water

IR, (kg/d) na 1 na 1 0.309 m 0.129 n

IR g (kg/d) na 1 na 1 0.244 m 0.102 n

IR, aer (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 buria) 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 pensicn at 20 years.

b - The civilian hunter is assumed to spend 10 heurs 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 1 week of vacation (five days plus two weekends) each year actively hunting.

¢ - 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 [-4 year old from Table 5-131 and Table 15-132 in
Exposure Factors Handbook, EPA 1997. (Indoor = 1211 min/d, and Qutdoor = 195 min/d}).

€ - 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.).

T - 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 chiidren, ages 1-6. From Table 5-23 of Exposure Factors Handbook, EPA
1997, (1 yx 4.5 m3/d+2 y x 6.8 m3/d + 2y x 8.3m3/d + [y x 10 m3/d)/ Gy x d/24 h.

J - Rate of incidental soil ingestion by adult (Exposure Factors Handbook, EPA 1997, Table 4-23).

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

1 - These receptors are expecied to briag their own 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, GPA 1997, pg. 3-20).

p - 90%tile Tap water ingestion rate by a 1-10 year old child (Exposure Factors Handbook, EPA 1967, py. 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:

e Soil ingestion
s Inhalation of resuspended soil, and
s Direct exposure to external radiation.

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

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

e Drinking water

» Food ingestion (home-grown vegetables)
¢ Soil ingestion

e Inhalation of resuspended soil, and

* Direct exposure to external radiation.
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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 dosc 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 pCi/g, 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 L1 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 (10CFR20). 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 environment 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
hmit for Cs-137. 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 for this site is
przsenicd 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
m? 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 resuits 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
congcentrations predicted to produce 25 mrem/y 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
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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 annuat 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.
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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 pCiflg

Cs-137 21 pCilg

Co-60 + Cs-137 21 pCilg

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 pCi/g | 21 pClig | 16 pCi/g Statistic No Action | 160 pCi/g | 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 0.4%8 5D 2072 332 1.09 0.60
UCLgse, mean™ 097 0.18 0.18 0.09 UCLgss; mean® 34 0.63 0.22 0.13
Max. value £79.0 17.0 17.0 9.5 Max. valuel  330.0 490 14.0 8.0

95™ Prentl 95" prentl

TABLE 4-3  Summary Comparison of Predicted Soil Concentrations
After Remediation, and Concentrations of Soil Required
to Produce 25 mrem/y to the Critical Member of a
Hypothetical Resident Family
Radionuclide Predicted Soil Projected
Concentrations Required 95%UCL ey 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
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ANL, 1993

ANL, 1998

USACE, 1998

USCHPPM, 1996
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RESRAD, Versim 5.82

T Limit = 0.5 year

Sumery @ Co 40, guandsman, 10000m2

12/15/9%8 09:15

Page 3

File: ODADGIOK.RAD

Site-Specific Parameter SLnmary

User Used by RESRAD Parameter

Mervt Parameter It Default | (if different fram user irput) Name
RO | Ares of contaminated zore (M™Z2) 1.00GE+04G | 10006404 --- AREA
RON | Thickess of contaminated zone (m) 2.0006+00 § 2.000+H00 --- THICKD
RO11 | Length peraliel to aquifer flox (m) rot wsed | 1.000EH2 --- LCZPAY
RO | Basic radiaticn cose limit (mremfyr) 2.500401 | 3.000e+01 -- BROL
RO11 | Time since placament of material (yr) 0.0002+00 | 0.000E+00 --- I
RO11 | Times for calalatioe (yr) 1.000E400 | 1.0006+00 --- TC2)
RO11 | Times for calaulatiors (yr) 3.000E+00 | 3.000e400 --- T 3)
RN | Times for calailatios (yr) 1.000e401 | 1.000e+01 --- TC 4)
RO11 | Times for calaulatias (yr) 30005401 | 3.000e+01 .- T 5)
RO11 | Times for caladations (yr) 5.0005+01 | 1.000e+2 --= T 6
RO | Times for calaulatios (yr) 1000402 | 3000432 - D
ROM | Times for calasatios (yr) 3.000e402 | 1.00CEHB --- (8
RO | Times for caladatios (yr) 1.000633 | 9.000e+00 —-- (R
ROM | Times for caleulatiors (yr) rot used 1 0.0006+00 --- T¢10)
RO12 | Initial prircipal radioelide (ICi/g): CodD 1.0006+02 | 0.00CE+00 --- SIC N
RO12 | Corcentration in grourddeter  {pCiA): Co-&0 rot Leed | 0.000E+00 --- wiL D)
ROT3 | Cover cepth (m) 0.0005:00 | 0.000E+00 COVERD
ROT3 | Density of cover material (g/ar™3) rot used | 1.5008+00 --- DENSCY
RO13 | Cover chpth ercsicn rate (myyr) not usect | 1.000E-035 --- oV
RO1Z | Dasity of contamireted zore (g/ar™3) 1.500e+00 | 1.500e+0 --- DENSCZ
RO13 | Contamnated zore erosion rate (mfyr) 0.0006+00 | 1.000E-03 --- wz
RO13 | Cotaminated zore total porosity 4.0006-01 | 4.000E-0% --- TPCZ
RO13 { Contamirated zme effective porosity 2.000e-01 | 2.0006-01 - 220
RO13 | Contaminated zene mydraulic cadietivity (wyr) | 1.0008+01 | 1.000E+01 - Wz
RO13 | Contamirated zore b parameter 5.3005400 | 5.3006H0 - 8z
RO3 | Average armuat wind speed (mVsec) 2.0006+00 | 2.000e+00 --- WIND
RO13 | Humidity in air (g/m3) rot used | 8.000E+00 - HMID
ROT3 | Evepotrarepiration coefficiett S.00E-01 | 5.000E-01 EVOTR
RO13 | Precipitation (mfyr) 1.000+00 | 1.0006+00 - PRECIP
RO13 | Irrigation (myyr) 2.000e-01 | 2.000E-01 - RI
ROT3 | Irrigation mxk overhesd | overhead --- IDITCH
RO13 | Ruoff ceefficient 2.0006-01 | 2.000e-M --- RUNOFF
ROT3 | Watershed area for rearby stresm or pod (1P*2) | rot wsed | 1.000E+06 --- WAREA
RO13 { Accuracy for water/soil computations rot used { 1.00CE-05 --- EPS
RO | Dersity of saturated zore (g/cnf™3) 1.500e+00 | 1.500e+00 m-- DENSAD
RO | Saturated zane total porcsity 4.000e-01 | 4.000e-01 --- TPSZ
R4 | Saturated zae effective porosity 2.000e-01 | 2.000e-01 --- BPSZ
ROM4 | Saturated zae hydraulic cordretivity (miyr) 1.000402 | 1.000c+HR2 - H=2
ROMG | Saturated zare ydraulic gradient 2.000e-(2 | 2.000e-02 --- HOT
R4 | Saturated zore b parameter 5.300e+00 | 5.300e+00 --- BSZ
RO14 | Water table drop rate (m/yr) 1.000E-03 | 1.006-B WT
RO | Well puap inteke depth (m below vater table) 1.000E+01 | 1.0008401 DWIBWT
RO14 | Model: Nerdispersion (D) or Mess-Balance (MB) ND D - MIEL
RI1G | Well pupirg rate (n™3/yr) 25006402 | 2.500eHR --- U
ROT5 | Mumker of ursaturated zare strata ot wsed | 1 --- NS
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RESRAD, Version 5.82

Summery @ Co &0, guerdsmen, 100002

Th Limit = 0.5 year

12/15/98 9215

Page &

File: 0OS0G10K.RAD

Site-Secific Parareter Summary (continued)

" User | | Used by RESRAD | Paraveter
Meru Parareter Irput Defadlt | (If different fram user irput) Name
RO | Leafy vegetsble corenptian (kgfyr) rot wead | 1.4005401 - DIET(2)
RO18 | Mitk eaorsuption (LA not wsed | 9.2005401 e DIET(3)
ROTB | Meat ard poultry consunption Ckg/yr) ot wsed | 63006401 --- DIET(4)
RIB | Fish consumption (ka/yr) mot weed | 5.4006+00 .- DIET(S)
RO18 | Other seafood consuption (kgsyr) rot wtsed | 9.00E-01 --- BIET(S)
ROB | Soil irgestion rate {g/yr) 6.000e-01 | 3.650401 - oL
ROIB | Orirkirg water intake (L/yr) rot wsed | 5. 100EHR - (o )|
RJ8 | Cortamiration fraction of drirking water rot wad | 1.0006+00 --- FouW
RO1B | Contamimation fraction of hasehold water not wead | 10006400 --- FHRd
ROIB | Contamination fraction of livestock water ot wsed | 1.000E0 --- FLW
RO13 | Covtamiration fractian of irrigation water rot sed | 1.00GE+H0 .- FIRW
RO8 | Contamiration fraction of agatic food not used | 5.000E-01 --- R?
RO18 | Contamimation fraction of plat food not wsad -1 --- FRLANT
RO18 | Contamination fraction of meat rot wsed |- --- FMEAT
ROM8 | Cottamiration fraction of milk mt wed |-1 --- PMILK
R019 | Livestock fodder intake for meat (ka/day) ot wed | 6.800E401 --- LF15
RO19 | Livestock fodder intake for milk (kg/day) rot wed | 5.5005401 - LFI6
ROM | Livestock water intake for meat (L/day) rot wsed | 5.0006401 LWI5
RO19 | Livestock water intake for milk (L/cay) not wsed | 1.600E402 -—- WIS
RO19 { Livestock soil intake (ka/day) rot wsed | 5.0006-0% —-- LSI
RO19 { Mass loadirg for foliar deposition (g/m™3) ot wsed | 1.000E-04 --- M
RO1? | Depth of soil mixirg layer (m) 1.500e-01 | 1.500E-01 - DM
RO19 | Depth of roots (M) rot wsed | 9.000E-01 --- DRCT
ROM? | Drirkirg water fraction from grourd water 1.0006+00 | 1.000E+00 --- FQDW
RO9 | Household water fraction from ground water ot wsed | 1.0008400 --- FGHH
ROM? 1 Livestock water fraction from ground water not wsed | 1.0006+00 “- FGAY
RM? | Irrigation fraction fran groud water ot wsed | 1.0006400 --- FGJIR
R19B | Wet weight crep yield for Ner-Leafy (kg/nt2) rot used | 7.000E-01 --- Yv(1)
RIGB | Wet weight crop yield for Leafy Cka/mt2) rot wsed | 1.5008+00 -=- YW(2)
RISB | Wet weitht arep yield for Fodder  (ka/2) ot wed | 1.100E400 --- we3)
R19B | Growing Season for  NorLeafy (years) not wed | 1.7008-01 --- TECT)
R19B | Growing Season for Leafy (years) ot wsed | 2.5006-01 .- TE(2)
R19B | Growing Sesson for Fodder  (years) not weed | 8.000E-02 --- TECS)
R19B | Trerslocation Factor for  Non-Leafy ot wsed | 1.000E-01 .- TIV(T)
R198 | Traslocation Factor for Leafy ot wsed | 1.0008400 --- Tiv(2)
R158 | Translocation Factor for Fodder rot weed | 1.000E400 - TV
R198 | Dry Foliar Interception Fraction for Norleafy | not used | 2.5006-01 - RIRY(1)
R19B | Dry Foliar Interception Fraction for  Leafy ot weed | 2.5006-01% --- RORY(2)
R | Dry Foliar Interception Fraction for Fodder not teed | 2.5006-01 -- RIRY(3)
R1$B | Wet Foliar Interception Fractian for Norleafy | not used | 2.5006-01 --- RWET(1)
R1$B | Wet Foliar Interception Fraction for Leafy rot used ] 2.500E-01 - RWET(2)
R198 | Wet Foliar nterception Fraction for Fockier rot used | | 2.5006-01 --- RWET(3)
RISB | Weatherirg Remwval Castart for Vegetation ot wsed | 2.000E+01 . WLAM
Cl4 | C-12 concentration in wWater (g/oP™3) ot wsad | 2.000E-(B = C124TR
Cl4 | C-12 coeentration in oataminated soil (g/g) ot wsed | 3.000E-02 --- [P ord
Cl4 | Fraction of vegetation carbon frem soil rot wsed | 2.000E-02 --- C0IL
Cl4 | Frection of vegetation carbon fram air rot wsad | 9.800E-01 .- CAIR
C4 [ £-% evasion layer thickress in soil (m) rot wsed | 3.000e-01 --- DM
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RESRAD, Version 5.82 Th Limit = 0.5 year 12/%5/98 09:15 Page &

Sumary : Co &0, gardgen, 1000012 File: COGOGIOK.RAD
Site-Specific Parameter Sumvery {continued)
User Used by RESRAD Parareter
Meru Parameter Irput Default | (If different from user irput) Nemes
Cl4 | C-14 evasion flux rate fram goil (1/sec) rot used | 7.000E-07 --- e
Cl4 | C-12 evasion flux rate fram soil (1/sec) rot ueed | 1.000E-10 - REVEN
Cl%4 | Fraction of grain in beef cattle feed rot uised | 8.000E-01 - AVFCh
C14 | Fraction of grain inmilk cow feed ot wed | 2.0006-01 --- AVFGS
SR | Storoge times of cataminated foocktuffs (chys):
SR Fruits, rorleafy vegetables, ad grain 1.6006401 | 1.4008401 SR _T(1)
STR Leafy vegetables 1.0006+00 | 1.000E+00 - STOR_T(2)
STCR Mitk 1.000e400 ( 1.000+00 --- SR T3
STCR Meat ard poultry 2.000e+01 | 2.0008+01 .- STCR T(43
STR Fish 7.000e+00 | 7.000E+00 - STCR T(5)
STCR Crustaces ard mollusks 7.000e+00 | 7.000e+00 --- STOR_T(6)
STR |  Well water 1.0006+00 | 1.000e+00 - STR_T(7)
STCR Surface water 1.000e+00 | 1.000e+00 --- STCR T(8)
STCR Livestock fodder 4.5006+01 | 4.5008+01 - STOR_T(9)
R(21 | Thickness of building fardation (m) ot tead | 1.500E-01 --- FLOR
RI21 | Bulk dersity of huilding fourdhtion (a/a™3) rot used | 2.400E400 --- DENSFL
RI21 | Total porosity of the cover material rot wead | 4,000E-01 - POV
RC21 | Total porosity of the building foundation ot used | 1.000E-01 --- TPFL
R121 | Voluretric water caitent of the cover material rot wsed | 5.0006-02 --- PHACOY
RE21 | Volumetric water cottert of the fourdation rot weed | 3.000E-02 --- PHAOFL
RE1 | Diffusion coefficient for radm gas (wsec):
R21 in cover material rot weed | 2.000E-06 --- DIFCY
RI21 in faurchtion material rot used | 3.000E-07 --- DIFFL
ROZ21 in cortamirated zore soil rot wsed | 2.0006-06 .- DIFCZ,
ROZ21 | Radon vertical dimesion of mixirg (m) ot weed | 2.00E+H0C --- HMIX
RO21 | Average building air excharge rate (1/hr) ot used | 5.0006-01 --- REXG
RO21 | Height of the buildirg (roam} (m) rot sed | 2500400 - HRM
RO | Building irterior area factor rot used | 0.000400 . FAI
RO21 | Buildirg depth belaw grourd surface (m) rot used  |[-1.000&+00 .- DMFL
RA21 | Bmerating power of RM-222 gas not wsed | 2.500E-01 --- BMNACT)
RO21 | Emeratirg power of RrZ2X) gas not used | 1.5006-0 --- BMINAC2)
Sumrary of Pathway Selections
Patiwey User Selection
1 == exterral gamm active
2 -- irhalation (w/o radn) active
3 -- plant irgestion sippressed
4 -- meat ingestion sypressad
S -- milk ingestion suppressed
6 -- aguetic foods syFressed
7 -~ drirking water sypressed
8 -- sail irgestion active
9 -- rackn suppressed
Fird peak pathway doses suypressed
A&A/mkb
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RESRAD, Version 5.8 T/ Limit = 0.5 year 12/15/%8 09:15  Page 10
Summary : Co &), guardamen, 100002 File; MAIGIOK.RAD

Total Dese Cortributions TDOSE(T,p,t) for Irdividal Radiouelides (i) ad Pathways (p)
As mrem/yr ard Fraction of Total Dose At t = 3_000E+00 years
Water [nckperdent Pathways (Irhalation excludbs radon)
Grourd Irhalation Rackn Plart Mot Milk Soil

Radio-
Mclide rrevyr frect. mrawyr frect. mremfyr fract, mrewyr fract.  mrewir fract. menyr fract.  memyr  fract.

Co-60  1.6B4E+01 1.0000 3.7166-07 0.0000 0.000E+00 0.0000 0.000F+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 1.785-05 0.0000

Total 1.6846+01 1.0000 3.714-07 0.0000 0.0006+00 0.0000 G.00CE+00 G.0000 0.C00E+00 0.0000 O.00CE+C0 0.0000 1.7836-05 0.0000

Total Dose Cotribtiers TOOSE(i,p,t) for Individel Radionuclices (i) ad Pathueys (p)
As mremyyr ared Fraction of Total Dose At t = 3.0006H)0 years
Water Jeperrlent Pathways
Water Fish Rackn Plartt Meat Milk ALl Pattways*
Redlio-
Meclice mremAr fract. mrenfyr fract. mrenyr fract. mewyr fract.  menyr fract. menyr fract. mrewyr  fract.

Co60  0.000E+0C 0.0000 0.00CE+00 0.000C O,0GCE+00 0.0000 (0.000E+00 6.0000 00006400 0.0000 C.000+00 0,0000 14848401 1.0000

Total  0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+0% 00000 0.000E+00 0.0000 D.00CEH0 0.0000 1.634e+01 1.0000
*&um of all water indeperdent and deperdent pathvays.
R

A&A/mkb
ApxARev!.doc A-10 06/29/99



RESRAD, Version 5.82 T Limit = 0.5 year 12/15/98 09:15  Page 11
Sunrery @ Co &0, guardsmen, 100002 File: COS0GI0C.RAD

Total Dose Contributiors TDOSE(T,p,t) for lrdividel Radiowuclides (i) ard Pathuays ()
As mrenvyr ard Fraction of Total Dose At t = 1.0005+07 years
Water [roepercint Pathways (Irhalation exclurks radon)
Groured Irhalation Radn Plant Maat Milk Soil
Radio-
NMclide mremfyr frect.  mrewyr fract. mremyr frect. mremfyr fract. mrewyr fract.  mremfyr fract.  mranyr  fract.

Co&)  6.701E+00 1.0000 1.4786-07 0.000G  0.0006+0G 0.0000 0.000+00 0.0000 0.COCEH0 0.0000 0.000E+00 0.0000 7.05%E-06 0.0000

Tetal 67016400 1.0000 1.472%-07 0.0000 0.0006+00 0.0000 0.00CE+D0 0.0000 0.000E+00 00000 0.00CE+0C 0.0000 7.0%GE-05 0.0000

- Total Dose Cortributias TOOSE(i,p,t) for Irdividel Radionclides (1) ard Pathays (p)
As mrenvyr ad Fraction of Total Dose At t = 1.0XE+)1 years
Wster Deperdent Pathuays
Water Fish Radbn Plart Meat Milk ALl Pathways*
Rafior

Mclide rranyr frect. mrevyr frect. mramfyr fract.  mrewyr fract.  mranyr fract.  prenyr fract.  mmewyr  frect.

Co-60  0.0008+0C 0.0000 0.00CE+00 0.0000 0.000£+00 0.0000 C.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 &.701E+00 1.0000

Tetal 0.0006+00 0,0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0003 &.7018+00 1.0000
*5um of all water indeperdent and dependont pathuiays.
i

A&A/mkb
ApxARev].doc A-11 06/29/99



RESRAD, Versian 5.82 Tz Limit = 0.5 year 12/15/98 09:13  Page 12

Mw.EEJ. : Co &0, guandgman, 100002 File: (OA0GTK.RAD
Total Dose Contributios TDOSE(T,p,t) for Irdividel Redicnclides (i) ad Pattways (p)
As mranyr ad Fraction of Total Dose At t = 3.000E401 years
Water Irdeperdent Pathvays (Irhalation excludes rader)
Grourd Irhalation Radn Plart Maat Mitk Soil
Radio-

Mclice mehyr fract. mremvyr fract. mrewyr fract. mremfyr fract. mawyr frect.  arenyr fract, mrenyr fract,
Co-60  4.813-01 1.0000 1.06E-08 0.0000 0.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.00€E-07 0.0000

Total 4.813-01 1.0000 17.052%&-08 0,0000 0.0006+00 0.0000 0.0006+00 0.0000 0.00CE+00 0.00C0 0-000E+00 0.000C 5.006E-07 0.0000

R
Total Dose Cotritutions TOOSECi,p,t) for Individel Radicnclides (1) and Pathways (p)
E
As mrewyr ad Fraction of Total Dase At t = 3.0006+01 years
Water Deperdent Pathways
Water Figh Radon Plat Meat Milk ALl Pathueys*

i

Radio-

Mclide mrenfr fract.  mrewyr fract. mremyr fract, mremir fract.  mawyr fract.  oremyr fract.  mrewyr  fract.
Cod)  0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 G.000=+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 4.813-071 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 (.0000 0.COCEH0 0.0000 4.813-01 1.0000
*8um of all water indeperdent ard deperdent pathueys.
|

A&A/mkb

ApxARevl.doc A-12 06/29/99



RESRAD, Version 5.82 T Limit = 0.5 year 12/15/8 09:15  Page 13

Sumery : Co &0, guarcTen, 100002 File: CB0GIK.RAD

Total Dose Contribttions TOOSE(T,p,t) for Irdividal Racdioruclides (1) ard Pathways (p)
As mraryyr ad Fraction of Total Dose At t = 5.0006+01 years
Water [rdeperdent Pathmarys (Irhalation excludss rachn)
Grourd Irhalation Radon Plat Meat Miik soil
i
Redlio-
Nelice mremyr fract. mrenyr fract.  mremir fract., mremyr fract. menyr frect,  mremfyr fract.  mranfyr fract.

Cof0  3.458E-02 1.0000 7.43CE-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 0.000E+00 0.000C 3.661E-08 0.0000

Totat  3.458-02 1.0000 7.430E-10 0.0000 0.000+00 0.0000 0.0002+00 0.0000 0.000E+Q0 0.0000 0.000+00 0.0000 3.661E-08 0.0000

K Tota!l Dose Contributios TDOSECH,p, t) for Irdivide! Radionuclices (i) add Pathweys (p)
As mremvyr ad Fraction of Total Dose At t = 5.0005+07 years
Water Depardent Pathways
Water Fish Rty Plat Menit Milk ALl Pattnens®

Radio-
Neclide mremfyr fract. mremyr fract. mrandyr fract., mewyr frect.  mremfyr fract., mremfyr fract.  mremyr  frect.

Co-60  0.000e+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.00C0E+00 0.0000 0,0006+00 0.0000 0.000E+00 0.0000 3.4586-02 1.0000

Total 0.0006+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 3.4582-02 1.0000
*sum of all water indepencent and depardent pathuays.

A&A/mkb

ApxARev].doc A-13 06/29/99



RESRAD, Version 5.82 T Limit = 0.5 year 12/15/98 0915  Page 1%
Summary : Co &, guardsmen, 10000m2 File: ODA0GIOK.RAD

Total Dose Contributions TDOSE(T,p,t) for Irdividal Radiciclides (i) ard Pathways (p)
As mran'yr ard Fraction of Total Dose At t = 1.000EHR2 years
\Water Inckpendent Pathways (Irhalation excludes radon)
Ground Irhalation Radon Plat Meat Milk Soil
&
Radio-
Melide mewyr fract. mremyr fract. mrawyr fract. mrawyr frect. mreavyr frect.  manyr fract.  mremiyr  frect,

Co-60  4.78%-05 1.0000 1.0556-12 0.000C 0.000E+00 0.0000 0.000E+00 0.000¢ 0.0006+00 0.0000 0.0006+00 0.0000 5.06%-11 0.0000

Total  4.782€-05 1.0000 1.055%-12 0.0000 0.0G0E+00 C.000C 0.C0CE+00 0.0000 0.000E+00 0.0000 §.0COE+00 0.0000 5.C636-11 0.0000

" Tatal Dose Cortributions TOOBE(T,p,t) for Irdividal Radionuclides (1) a4 Pathways ¢p)
As mremyyr ard Fraction of Total Dose At t = 1,0006HR years
Water Deperdent Pathways
Water Fish Radon Plart Meat Milk ALl Pathways*
Radic- -
Mrlide mrembyr fract. mremyr fract. mrawyr fract. mewyr fract.  menye fract. mrewiyr fract. mrewyr frect.

Co-60  C.000E+00 0.0000 0.00CE+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 4.7826-05 1.0000

Total  0.000£+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 4.782E-05 1.0000
mtw.a of all water indeperdent ard deperchrt pathuys.

A&A/Mkb

ApxARevl.doe A-14 06/29/99



RESRAD, Version 5.82 T: Limit = 0.5 year 12/15/8 09:15  Page 15
Summary @ Co ), guardsren, 100002 File: 0O50GT0K.RAD

Total Dese Contributions TDOBECT,p,t) for Irdividal Radionclides (1) ard Pathways (p)
As mremyyr end Fraction of Total Dose At t = 3.00(EHR years
Water Inckperdent Pathways (Irhalation excludes racdn)
Ground Irhalation Radkn Plant Meat Milk Soil
Radic-
Nclide mranyr fract. mrenyr fract. mrewyr fract. mremyr fract. mranvyr fract. memfyr fract.  memfyr  fract.

Co60  1.750E-16 1.0000 3.851E-24 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.853€-22 0.0000

Total 1.7506-16 1.0000 3.867E-24 0.0000 0.000E+00 0,0000 0.00CE+00 0.0000 0.0006+00 0.0000 0.00CE+00 0.0000 1.8535-22 0.0000

|
Total Dese Contritutions TDOSE(T,p,t) for Individial Radicnuctides (i) ad Pathvays (p)
As nra/yr ad Fraction of Total Dose At t = 3.000E+R years
Water Deperdant Pathways
Water Fish Radm Plart Meat Milk All Pathvays*
Radliar

Nclide memiyr fract. mewyr fract. mrenyr fract. mrewyr fract. menyr fract. mem'yr fract. mrem/yr fract.

Co40  0.000E+00 0.0000 0.00CE+G0 0.0000 0.00CE+)0 0.0000 0.000e+0¢ 0.0000 G.000E+00 0.0000 0.0008+00 0.0000 1.7506-16 1,0000

Total  0.00CE+CO 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 0.C0CE+Q0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.75(E-16 1.000C
*3un of all water inceperdent ard ceperdlatt patheays.
X

A& A/mkb
ApxARev].doc A-15 06/29/99



RESRAD, Version 5.82 Th Limit = 0.5 year 12/15/98 09:15  Page 16

Sumary @ Co &0, guardsman, 1000Gr2 File: COS0GIOC.RAD

Total Dose Cotributions TDOSE(i,p,t) for Irdividel Redionclides (1) ad Pathways (p)
As mram/yr and Fraction of Total Dose At t = 1.000E4D yesrs
Water [roependent Pathuays (Irhalation excludes rackn)
Grourd [rhalation Rackn Plart Meat Milk Soil
R
Radio~
Mclice mrempyr fract, mremfyr fract. mrawfyr fract. mren/yr fract. mremhyr frect.  mrewyr fract.  mrewyr fract.

Co-60  0.000E+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 50000

Total Q.0006+00 0.0000 0,0006+00 0.0000 0.000+00 0.0000 (0.000E+0C 0.0000 0.000E+H)0 0.0000 0.0005+00 0.0000 0.000e+03 0.0000

i
Total Dose Contritutions TDOSE(T,p, t) for Irdividnl Radicrnclides (i) ard Pathueys (p)
£
As mrenvyr and Fraction of Total Dese At t = 1.00(E+03 years
Water Deperdent Pathuays
Water Figh Ractr Plat Meat Milk ALl Pathwiays*

i

Radic-

Nclide mremfyr fract. mremfyr fract. mremfyt fract, mrenfyr fract. mrewhyr fract.  mrenwyr fract.  mravyr fract.

Co-60  0.0062+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 (0.000E+00 0.0000 0.00CE+30 0.0000 0.000E+00 0.0000 0.000e+00 0.0000

Total 0.000£+00 0.0000 0.00CE+00 0.0000 0.0006+00 0.0000 0.0006400 0.0000 0.000e+00 0.0000 0.000E+0C 0.0000 O.000EH0 0.0000
*aum of all water ircepercert ad dependent mathvays.
|

A&A/mkb
ApxARevi.doc A-10 06/29/99



RESRAD, Version 5.82 Th Limit = 0.5 year 1/15/ 09:15 Page 17

¥
Summary = Co 60, guardsmen, 100002 File: COG0G10K-RAD
|
i .
Doss/Source Ratios Sumed Over ALL Pathwnys
Farent ad Progeny Principal Radioruclice Contributions [rdicated
'vmﬁm.ﬁ Prodect Brarch DSR(j, 1) (mremyyr)/(eCi/g)

(i (j} Fractio? t= 0.000E400 1.0006+00 3.0002+00 1.000E+01 3.000E+07 5.000E+01 1.0006+02 3.000E+02 1.000EHD

Coé) Cof) 1.000E+00  2.500E-01 2.1926-0% 1.686E-01 6.7E-02 4. BIZE-(3 3.458E-04 4.782E-07 1.7506-18 0.000E+H0

*Brarch Fraction is the cunulative factor for the j't prircipal radionelide daghter: QUMBRF(]) = BRFCIYBRFG2Y™ ... BRF(j).
The DSR ircluks centributions from associated (half-life < 0.5 y) daughters.

Sirgte Radioclide Soil Guidelires G(i,t) in (Li/g

Basic Radiation Dose Limit = 25 mranhyr
Nelice
-3

() = 0.000E00 1.008:00 3.00800 1.00401 30006401 5.0005401 1.00(E+02 3.000EHE2 1.000E+0

Codl) OO  1.141EH2 14840402 3.731EM2 S 1EHS 7.0 522707 *1131EH1S *LUTHMEHS

*At gpecific activity Limit
L
i

Summed Dose/Saurce Ratios DSR(E,t) in (mremyr)/(ECi/g)

ad Sirgle Radionuclide Soit Guickelires 6(i,t) in gCi/g
at tmin = time of minimm single radicnelide soil gridelire
ard at tmex = time of maximm total dose = 0.000E+00 years
Nuclide Initial min DSR(T, tmin) GCi, tmin) DSR(1, tmax) G(i,tmax)
(4)) i/ {years) (FCi/g) {pCi/g)

Cot)  1.000E+02 0.000e+00 2.50E-01 1.000e402 2.500E-01 1.000E+02

A& A/mkb

ApxARevl.doc A-17 06/29/99
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A.1.2  Cs-137: Guardsman Summary Output File

RESRAD, Versio 5.8 Th Limit = 0.5 year 12/i5/98 09:083 Page

Smary @ Cs137, guandsren, 10000m2 File: C13GIK.RD

Table of Canterts

Part 1: Mixture Sute ard Single Radionuel ide Guidelines

Dose Coversian Factor {ard Related) Parareter Sumary ... 2

Site-Secific Parameter SUIMEFY icvicriarrerasiennanaess 3
Summary of Pathwily Selectios vvoiivieriareianieraananes )
Contaminated Zore and Total Dose SUMMBIY «vvevcvecraananes 7
Total Dose Campcrerts
Time = 0.000E+00 ...ccceooes raibaesaessiiranianarnn 8
Time = T.000EHI0 civuiiveininirceranarnvarcransarenen 9
Time = 30005400 ouiniiirisiciiircansnrnarnaranes 10
Time = T.000E+01 ..oiiiviii i cciecannnsnseannannnes 1%
Time = J00EHT L.erueei i ciiiiiaan e amranan 12
Time = 500001 cieniciiaiicnnimrmcn e aacaas 3
Tim2 = 1.000BEHR cvvenvrinensrornnrosnnnnen- s 14
Time = 3.000EHR cvoiiivirianrnseannarcnsmsnasnnsensn 15
Time = 1.00EHI «vovnirioinrnrrorrnnnnaneens I |
Dese/Saurce Ratics Summed Over AlL Pathteays ..vveevveene.s 7
Sirgle Radionelide Soil QAdeliMeS veevrivrriivinnvasnnas 17
Dose Per Nuelice Summed Over AlL Pathways ... .ieaiens 18
Soil Cavermtratio Per Nelide ovniiieveiie i i 18
A&A/mkb

ApxARevl doc

06/29/99
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RERMD, Version 5.82 T/ Limit = 0.5 year 12/15/98 09:3 Page 3
Summary : Cs137, guardemen, 100002 File: CI37G1K.RD

Site-Specific Parareter Sumery

User Usad by RESR&O Parameter
Meru Parameter Irput Default | (If different fram user irput) Name
RGHi | Area of oontandrated zore wif™*2) 1.0006-+04 | 10008404 --- AREA
ROM | Thickmess of contamirated zore (m) 2.0006+00 | 2.0006+00 - THIOD
RO11 | Lergth parallel to aguifer flow (m) rot wsad | 1.000EHR --- LCZPAR
RO | Basic radiation dese limit (mram/yr) 2.500e+01 § 3.000e+01 --- BROL
ROT1 | Time since placarert of material (yr) 0.000e+00 | 0.000F+00 --- 11
ROTY | Times for caladations (yr) 1.0006400 | 1.0006+00 - T2
ROT1 | Times for calaulatios (yr) 3000400 | 3.000e+00 - T( 3)
ROTY | Times for calaulations (yr) 1.000E+01 | 1,0006+01 - TC 4)
RO11 | Times for calaulatiors (yr) 3.000e401 | 3.0006+0% --- T 5)
RO11 { Times for caloulations (yr) 5.0006+01 | 1.000E+{2 --- T¢ 6)
ROT1 | Times for caloulations (yr) TLOXEHZ | 3.000E+02 --- N
RO11 | Times for caloulatios (yr) 3.000e402 | 1.000EHB .- T8
RO | Times for caladations (yr) 1.000eH | 0.000e+00 -— Y
RO11 | Times for calzdations (yr) rot wsed | 0.0008400 --- T¢10)
RN2 | Initial prircipal redicnuclide (Ci/gy: Cs-137 | 4.7756+02 | 0.0006+00 - SIC D
RO12 | Cacentration in grouchater  (pCiAL): Cs-137 | not wsed | 0.0006400 --- Wi¢ 1)
RO13 | Cover depth (m) 0.000e+00 | 0.000E+00 COVERD
ROT3 | Dersity of cover material (g/cr3) rot used | 1.5006400 DENSCV
RO13 | Cover cbpth ercsian rate (myr) ot sad | 1.00E-B 'al)
RN3 | Dersity of contaminated zae (@/art™3) 1.5008+00 | 1.5006+00 DENSCZ
RM3 | Cortamirated zore erosion rate {(miyr) 0.000E400 | 1.000e-03 wz
RO13 | Contaminated zone total poresity 4.00E-01 | 4.000E-01 TPCZ,
RO13 | Contaminated 20ne effective poresity 2.000E-01 | 2.00CE-01 Bz
RO13 | Cortamirated zone hydraul ic cordetivity (miyr) | 1.0008+01 | 1.000E401 Hoz
R013 | Cortamirated zone b parameter 53006400 | 5.3006+00 BZZ
ROT3 | Average armial wird speed (w/sec) 2.000e400 | 2.000e400 WIND
RO13 | Humidity in air (g/m3) rot used | 8.000E+00 HMID
ROT3 | Evapotrarspiration coefficient 5.000E-01 | 5.000e-01 EVAPTR
RO3 | Precipitation (mAyr) 1.0006+00 | 1.0002400 --- PRECIP
RO13 | Irrigation {mwyr) 2.00Ee-01 | 2.000e-01 - 4]
ROV3 | Irrigation mde owerhead | overhead --- IDITCH
ROT3 | Ruoff coefficient 2.000e-0t | 2.000E-01 RUNOFF
RO13 | watershed area for nearby stream or pord (M2) | not used | 1.000E+06 WAREA
RN3 | Acouracy for water/soil caputatios ot wsad | 1.000E-03 EPS
R4 | Dersity of saturated zone (g/a*3) 1.5006+00 | 150060 DENSAQ
RO14 | Saturated zare total porosity 4.000E-01 | 4.000E-01 sz
RO14 | Saturated zane effective porosity 2.000E-01 | 2.000e-01 (52504
RO14 | Saturated 2are hydraulic cordctivity (myr) 1.000EH2 | 1.000E+(2 HCSZ
RO14 | Saturated zone hydraulic gradient 2.000E-(2 | 2.000E-02 HGWT
RO | Saturated zane b parameter 5300400 | 5.300e¥00 BSZ
RO14 | Water table drop rate (myyr) 1.000e-03 | 1.000E-03 Wi
RO14 | Well punp intake depth (m below water table) 1.000e+01 | 1.000e+01 DWIBWT
R4 | Model: Nerdispersion (ND) or Mess-Balarce (MB) ND [y} MDEL
R& | Well pumpirg rate (m3/4m) 2.500+02 | 2.500e412 W
ROS | Nutber of usaturated zaw strata rot ised | 1 NS

A&A/mkb
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RESRAD, Version 5.82 T Limit = 0.5 year 12715/ 0:05 Page 4

Sumary : Cs137, gandsen, 10000m2 File: CI37G1K.RD

Site-Specific Parareter Suamary {oontirued)
g | | User | _ Used by RESRAD | Parameter
Meru Parameter Irput Default | (If different from wser irput) Name
ROIS | Wrsat. zere 1, thickess (m) ot wsed | 4.000E+00 - HC
RO1S | Umsat. zae 1, soil dersity (g/ot™3) rot wed | 1.500E40 --- DENSLEZ(T)
RO15 | Unsat. zare 1, total poresity rot used | 4.000E-01 .- TRZCT)
RO1S | Unsat. zore 1, effective poresity mot used | 2.0006-01 --- ERZ(1)
RO13 | Umsat. zore 1, soil-gpecific b parameter not usad | 5.3006+00 - BT
RO15 | Unsat. zore 1, hydraulic conductivity (wyr) rot (eed | 1.000EH01 - HAZ(1)
ROYS | Distribution coefficients for Cs-137
ROW6 | Contaminated zore (a™3/g) 1.000e4 | 1.000e+B - DOLCEC 1)
RO1E Ursaturated zore 1 (a**3/g) ot wed | 1.00EHB .- DOLXLC 1,1)
ROV6 Saturated zae (a**3/g) not wsed | 10006403 .- DOMICSE 1)
RO& Leach rate (/yr) 0.000e+00 | 0.000EH0 1.66E-(4 ALEACH( 1)
RO6 Solubility castant 0.000e+00 | 0.000E0 rot usad SOULBC 1)
ROV | Irhalation rate (m3AT) 9.0726401 | BLACEHT --- INHALR
ROT7 | Mass leadirg for irhalation (gmf™3) 1.C00E-04 | 1.000E-04 --r MLINH
ROV7 | Bquosure duration 2.000e+01 | 3.000e+01 --- B
RO17 | shieldirg factor, irhalation 4.000E-01 { 4.00E-01 --- SHF3
RU7 { Shieldirg factor, exterral gamma 7.000e-01 | 7.000E-01 -- SHFT
ROT7 { Frection of time spent indoors 0.000E+00 | 5.000-01 === FIND
ROY7 { Fraction of time spent cutcoors (on site) f.eAE-R | 2.500E-01 --- o
RO7 | Shape factor flag, extermal gama 1.0006+00 | 1.000E+00 >0 shaws circular AREA. FS
ROV7 | Radii of shape factor array (wed if FS = -1):
RN7 Outer arular radius (n), rirg 1: not wsed | 5.000E+01 .. RAD_SHAPE( 1)
ROT7 | Outer amular radius (m), rirg 2: rot wsad | 7.071E401 --- RAD_SHAPE( 2)
ROVZ | Outer arular radivs (W), ring 3: rot used | 0.000E+00 --- RAD_SHAPE( 3)
ROV? Outer arular radius (), rirg 4: rot wsed | 0.000E+00 - RAD_SHAPE( 4)
ROV | OQuter arrular radius (W), rirg 5: rot wsed | 0.000E+X --- RAD_SHAPE( 5)
RO17 Outer amular redis (M), rirg &: rot wsed | 0.000E+00 --- RAD_SHAPE( &)
R7 | Quter amular radius (m, ring 7: rot wsed | 0.000E+00 .- RAD_SHAPE( 7)
RN7 |1 OQuter arular radius (M, rirg 8: rot weed | 0.0006+00 --- RAD_SHAPE( 8)
ROTZ |  Quter arular radius (my, rirg &: rot used | 0.000+00 --- RAD_SHAPE( &)
RO7 Outer andar radius (v, ring 0: rot used | 0.000E+00 --- RAD_SHAPE(10)
ROT7 | Outer arular radius (my, rirg 11: rot used | 0.000E+00 --- RED_SHAPE(11)
RO7 Quter anular radits (W, rirg 12: rot wed | 0.0005+00 -- RAD_SHAPE(12)
ROT7 | Fractias of arular aress within AREA:
RO7 | Rirg 1 rot usad | 1.000E400 FRACAC 1)
RO17 | Rirg 2 not wsed | 2.7326-01 FRACAC 2)
ROV Rilg 3 not teed | 0.000E+00 --- FRACA( 3)
ROZ | Rirg & ot used | 0.000E+00 - FRACA( 4)
ROV Rilg 5 rot wsed | O.000E+0 --- FRACA( )
RN7 Rirg & rot wad | 0.000E+00 --- FRACA( 6)
ROI? | Rirg 7 rot used. | 0.000E+00 -~ FRACAC 7)
ROY7 Rirg 8 rot wed | 0000400 --- FRACA( 8)
ROT7 Rirg @ ot weed | 0.G00E+0 --- FRACA( 9)
RO17 Rirg 10 rot used | 0.000E+00 --- FRACAC10)
RO17 Rirg M rot wsed | 0.000E+00 --- FRACAC11)
RO7 Rirg 12 rot wsed | 0.00CE+0 --- FRACA(12)
RO'8 | Fruits, vegetables ard grain coreutption Ckag/yr) | not wsed | 1.600+2 --- DIET(T)
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RESRAD, Version 5.82

Tz Limit = 0.5 year

ummry : Cs137, quandsmen, 100002

1215/58 9B  Page 5

File: CI37G10K.RAD

Site-Specific Parameter Summary (contirued)

" User | i Used by RESRAD | Parareter
Meru Parareter Irput Defauit | ¢If differert from weer irput) Name
RUIB | Leafy vegetable ooreumption (kg/yr) mot wsed | 1.4006401 --- DIET(2)
RO18 | Milk coneutption (LAyr) ot wed | 9.2008401 --- DIET(3)
ROT8 | Meat ard poultry carsuption (ka/yr) rot wsed | 6.3006403 DIET(4)
RO18 | fish coreunption (kg/yr) ot wed | 5.4005400 --- DIET(S)
RMB { Other seafocd consunption Cka/yr) mot wsed | 9.0006-01 .- DIET(&)
RO18 | Soil irgestion rate (g/yr) &6.00E-01 | 3650401 --- SoIL
RO18 | Drirkirg water intake (LA} rot used | 51005402 --- DWL
RO18 | Contamimation fraction of drirking water ot wsed | 1.0006+00 --- FOM
RO18 | Cottaniration fraction of hasehold water rot used | 1.000+00 -- FHW
RO18 | Cortamination fracticn of ivestock water rot wed | 1.0GEH0 .- W
RO18 | Contamiratian fracticn of irrigation water rot wsed | 1.0C0E00 -- FIRMW
RO18 | Contanination fraction of agatic food rot wsad | 5.000E-01 --- RS
ROT8 | Cortamination fraction of plant food rot wsed (-1 - FPLANT
RS | Cotamiration fractian of meat rot wsed  |-1 .- FMEAT
ROT8 | Contamination fraction of milk rat wsed |-1 .- RMILK
RO19 | Livestock fodder irtake for meat (kg/cay) rot wsed | 6.8006+01 --- LFIS
RO19 | Livestock fockder intake for milk (kg/day) ot wead | 55008401 --- LFI&
ROT? | Livestock water intake for meat (L/cay) rot wsed | 50008401 LIS
RO9 | Livestock water intake for milk (L/day) rot wsed | 1,6006H2 --- LWI6
R9 | Livestock soil intake (kg/day) rot wsed | 5.000E-01 e LSI
M9 | Mass loading for foliar deposition (g/mm3) rot wead | 1.000E-04 --- M.FD
9 | Depth of soil mixirg layer (m) 1.5006-01 | 1.500E-01 .ee DM
9 | Depth of roots (M) rot weed | 9.000E-01 .- DROCT
RO19 | Drirking water fraction fran grord water 1.,000e+00 | 1,000e+00 --- FGOW
RO1? | Household water fraction fram grourd water rot wsed | 10002400 --- FOHH
ROT? | Livestack water fraction fram grourd water rot wsed | 1,0006400 --- FaAW
RO19 | Irrigation fraction from grourd water rot usedd | 1.0008400 --- FOWJIR
R | Wet weight crgp yield for Non-Leafy (ka/nt2) rot weed | 7.0006-01 --- YW(1)
RI%B | Wet weight crep yield for Leafy (ka/r2) rot tsed | 1.5002+00 --- wW(2)
RIB | Wet weight crop yield for Fodder  (kg/nf™2) rot used | 11006400 e YV(3)
R1SB | Growing Sesson for NarLeafy (yeors) rot wsed | 1.700E-01 --- TE(T)
R19B | Growing Season for Leafy (years) rot wsed | 2.5006-01 --- TE(2)
R1SB | Growing Seasan for Fodder  (years) rot weed | B.00E-O2 --- TECS)
R1B | Trarslocation Factor for Non-Leafy rot weed | 1.000E-01 --- TIV(1)
R1S8 | Trarslocation Factor for Leafy rot used | 1.000E+H0 --- TIV(@)
R1S8 | Trarslocation Factor for  Fodder rot wsad | 1.0008400 nu- TIV(3)
RISB | bry Foliar Interception Fraction for Narleafy | rot wsed | 2.5006-01 .- RORY(1)
R15B | Dry Foliar Interception Fraction for Leafy rot used | 2.500E-01 --- RORY(2)
R1SB | Dry Foliar Interception Fraction for Fockder ot teed | 2.5006-01 ae RERY(3)
RIB | Wet Foliar Interoeption Fraction for Nomrleafy | rot used | 2.5006-01 --- RET(1)
RISB | Wet Foliar Interception Fraction for Lleafy rot used | 2.500-01 --- RET(2)
R19B | Wet Foliar Interception Fraction for Fodder rot weed | | 2.5006-01 --- RET(3)
RSB | Weathering Removal Corstant for Vegetation ot wsed | 2.0006+01 --- WLAM
Cl4 | C-12 cocentration in water {(g/an**3} ot wsed | 2.000E-05 --- CI2R
€% | C-12 cocentration in contaminated soil (g/9) rot used | 3.0006-02 --- (nF.od
€14 | Fraction of vegetation carbon from soil ot used | 2.000E-02 --- COIL
Cl4 | Fraction of vegetation carben fram air rot wsed | 9.800E-01 -~ CAIR
Cl4 | C-14 evasion layer thickness insoil (m) ot wsed | 3.0006-01 --- DMC
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RESRAD, Version 5.82 T Limit = 0.5 year 12/15/98 (9:03 Page 7

Sumary : Cs137, guardamen, 10000m2 File: C13710K.RAD
Contamirated Zare Dimersias Initial Soil Carcentratiens, pCi/g
Area: 10000.00 sqare meters Cs-137 4 TREHR

Thickress: 2.00 meters
Cover Doprh; 0.00 neters

Tota! Dose TOOSE(t), mremfyr
Basic Radiation Dose Limit = 25 nramfyr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000400 1.0006+00 3.000+00 1.000E+07 3.000+0% 5.0008+01 1.0006t02 3.0006+02 1.000EHD3

TOCEE(t): 25008401 24428401 2B 19818401 1.2648+01 7.000EH00 2.439B+00 2.322¢-02 1.955-09

M(t): 9.995E-01 Q7RE-01 93SE-01 7.93E-01 4.9756-01 3.123%E-01 9.756E-02 9.28:%E-04 7. 8-
Maximum (DUSECT): 250401 mremvyr at t = UL.O0EHD years

§
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RESRAD, Version 5.82 T/ Limit = 0.5 year 12/15/8 09:8 Page 9

Summary : Cs137, guardsmen, 100002 File: C13/GIK_RAD
E
Total Dose Contributios TDOSE(,p,t) for Individal Radienkclides (i) and Pathways (p)
As mrenyyr ard Fraction of Total Dose At t = 1.0006+00 years
Vater Indeperdent Pathways (Irhalation excludes radon}
Groud Irhalation Rackn Plat Meat Milk Sail

1

Radio-

MEelide menyr fract. memvyr fract,  mremfyr fract. mrenhyr fract. mrendyr fract, mrewyr fract.  memfyr  fract.

Cs-137 2.4428401 1.0000 3.74%E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0C06+00 0.0000 0.0002+00 0.0000 2.2956-04 0.0000

Total 2.4425+01 1.0000 3.74%E-67 0.0000 0.0006+00 0.0000 0.000E+0G 0.0000 0.0C0EH00 0.0000 0.00GE+00 0.0000 2.2956-04 0.0000

Total Dose Cortritutions TDXSECH,p,t) for Irdividel Radicnuclides (i) ard Pathueys (p)
As mrenyyr ard Fraction of Totat Dose At t = 1.000E+) years
Water Deperdant Pathways
Water Fish Radn Plart Meat Mi Lk AlL Pathwens*

o
Raxdio-
Nrlide meanyr fract. mremfyr fract.  mremfyr fract. memyr fract. menyr fract,  mremfyr fract.  mamdyr  frect.

Cs-137 0.000E+00 0.0000 0.000e+00 0,0000 0.000E+00 0,0000 €.000E+00 0,0000 0.000e+00 0.0000 0.000E+00 0.0000 2.4425+01 1.0000

Total 0.0006+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 Q.000E+00 0.0000 0.000E+00 0.0000 2.4428+01 1.0000
*3m of all water jrdeperdent ard deperdant pathearys.
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RESRAD, Versien 5.82 T Limit = 0.5 year 12115/58 9:03 Page 1
Sumary 1 Cs137, guercinen, 1000072 File: CTBTGIOK.RAD

Total Dese Catributios TDOSE(E,p,tY for Irdividual Radicnuclides (i) and Pattwiays ()
As mran/yr ad Fraction of Total Dose At t = T.000E+01 years
Water Incepencent Pathmays (Irhalation exclucks radon)
Groured Irhalatien Ractn Plat Meat Milk Soil
Racio-
Mrlide mremr fract, mremfyr fract.  mremfyr fract. mremhr fract. mrewyr fract. mrewyr fract. mrewyr  fract.

Cs-137 1.9818:01 1.0000 3.0406-07 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000 0.0006+00 0.0000 1.842E-04% 0.0000

Total  1.981E+01 1.0000 3.040E-07 0.0000 0.0O0E+00 0.0000 C.C00E+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 1.862E-04% 0.0000

¥
Total Dose Contributiors TOOBECH,p,t) for Irdividel Radiowclides (i) ad Pathuays (p)
As mrenyr ad Fraction of Total Dose At t = 1.000E+5, years
Water Depeniat Pathuways
Water Fish Radon Plant Meat Milk AlL Pathways*
Ractio-

Nelide memfyr fract. mewyr fract, mremfyr fract. mremyr fract, mremfyr fract. mremfyr fract.  mvenyr  frect.

Cs-137 0.000Et00 0.0000 0.00CE+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.0008+00 0.0000 1.981E+01 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 C.000E+00 0.0000 0.0006+00 0.000¢ 1.981E+01 1.0000
*aum of all water indepardent ard depardent pathways.
i

A&A/mkb
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RESRAD, Vergion 5.8 T Limit = 0.5 year 12/15/98 0.3 Page 13

Sumrary : (8137, guandsmen, 1000012 File: CI3/GIK.RAD

Total Dose Contributions TOOSE(,p, t) for Individel Radionclides (i) ad Pathveys (p)
As mrenyyr and Fraction of Total Dose At t = 5.000E+01 years
Water Incepenclrt Pathways (Irhalation excludes rado)
Graurd Irhalation Radn Plat Meat Milk Soil

Radior
Mclide mewyr fract. mremfyr fract. mrenfyr fract. mremfyr fract. menfyr fract. mremfyr fract. mremyr  fract.

Cs-137 7.806+00 1,0000 1.79%E-07 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.33%-05 0.0000

Tatal  7.808E+00 1.0000 1.7996-O7 0.0000 D.OCOE#00 0.0000 0.00CE#00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 7.33%E-05 0.0000

¥ Total Pose Contributions TDOBECi,p, 1) for Individal Radicnielides (i) ard Pathvays (p)
As rren/yr ad Fraction of Total Dose At t = 50006401 yemrs
Water Depencert Pathwenys
Water Fish Radn Plart Meat Milk ALl Pathrenys*
LI
Radic-

Nrlide memfyr fract., mremfyr fract.  rremdr fract.  memfyr fract., mewyr frect.  mremfyr fract.  mremdr  fract.
Cs-137 0.0006+00 0,0000 0.CO0E+00 0.0000 0.D00s+00 (.0000 0.00CE+0C 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 7.808=+00 1.0000

Total  0.000E+00 0,000 0.COCE+00 0.0000 0.0CUE+00 0.0000 0.00CE+00 0.0000 0.COOEY00 0.0000 0.00CE+00 0.0000 7.80RE+00 1.0000
*Sumn of all water indeperdent ad deperdirt athsays.

A&A/mkb
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RESRAD, Version 5.82 T Limit = 0.5 year 12/15/96 0B Page 1%
Sumary : (s137, guardsman, 100002 File: CI37G10K.RO

Total Dose Contributions TDOSE(1,p, t) for Irdividel Radiciclides (i) ard Pattwenys (p)
As mremyyr ad Fraction of Total Dose At t = T.000EHR years
water [rckperdent Pathweys (Irhalation excludes radn)
Groud Irhalation Ractn Plant Meat M Lic Soil
Radio-
Nelide mrewyr fract, mremfyr fract. mremfyr fract. mrewyr fract. memfyr fract. mrawyr fract, mremir  fract.

Cs-137 2.43%&+00 1.0000 3.744E-08 0.0000 0.000e+00 0.0000 0.00CE+00 0.0000 0.000E+00 C.0000 0.00CE+0C 0.0000 2.253-05 0.0000

Total  2.456H00 1.0000 3.744E-08 0.0000 0.0005+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 2.2%3-05 0.0000

k
Total Dose Cartritutiers TDOSE(i,p,t) for Irdividel Radiowuclides (i) ad Pathways (p)
As mremyyr ad Fraction of Total Dose At t = 1.000EHR yesrs
Water Deperdant Pathuays
Water Fish Radon Plart Meat Milk ALl Pattwerys®
Radio-
Melide mremyr fract, mrayyr fract. mrewyr fract.  mranyr fract.  mrewyr fract. mreawyr fract.  mremfyr  fract.

Cs-137 0.000+00 0.0000 0.00CE+00 0.0060 0.00CE+00 0.0000 0.000e+00 0.0000 0.0006+00 0.0000 ©-00CE+00 0.0000 2.4396+00 1.0000

Total  0.000£+00 0.0000 0.000E+00 0.0000 0.000E+CO 0.0000 D.000E+00 0.0000 0.000E+0C 00000 O.00CE+00 0.0000 2.4356+00 1.0000

*3um of all water ircepevint ad dependent pathweays.
i

A&A/Mkb
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RESRAD, Version 5.8  Th Limit = 0.5 year 12/15/98 09:08 Page 16

|

Summry @ Cs137, guerdsmen, 100002 File: C137G10K.RAD

Totat Dese Contributions TDOSE(T,p,t) for Irdividal Radicnclides (i) ard Pathways ()
As mreyyr ardd Fraction of Total Dose At ¢ = 1.00EHD years
Water Indepencent Pathways (Irbalation excludes radonm)
Graud Irhalation Rachn Plart Meat Milk Soil

i

Redio-

Mrclidce mrewyr fract.  mremiyr fract, mendyr fract.  meemyr fract. mremdyr fract.  mrewyr fract.  oremiyr fract.

Cs-137 1.9556-09 1.0000 3.COTE-17 0.0000 G.0C0EXQ0 0.000¢ 0.00CE+00 0.0000 0.000E+00 0.0000 0.CGO0E+00 0.0000 1.838-14 0.0000

Jotal  1.955E-09 1.0000 3.001€-17 0.0000 0.000E+0C 0.0000 0.COCE+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 1.838E-14 0.0000

|
Total Dose Comtributions TDOSE(,p,t) for Irdividal Radicnclides (i) adl Pathways (p)
|
As mranyyr and Fraction of Total Dose At t = T.00EHDB years
Water Deperdent Pathways
Water Fish Ractn Plart Meat Milk All Pathways*
i
Radio-

Mclice mramyr fract. mranyr fract. mremfyr fract. mrewhyr fract. mrevyr fract., mewyr fract.  mremdyr fract,

Cs-137 0.000e+00 0.0000 0.00CE+00 0.0000 0,0006+00 0,0000 0.00CE+00 0.0000 0.0005+00 0.0000 0.000E+00 §.0000 1.955€-09 1.0000

Jotal  0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.0006+Q0 0.0000 0.0002+00 0.0000 0.000E+00 0.0000 1.9556-09 1.0000
*aum of all water irdeperdmit ard deperdant pathways.

A&A/mkb
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RESRAD, Versian 5.82 T Limit = 0.5 year 12/15/98 09:B Page 18
Sumery : €s137, guandsmen, 1000012 File: CI37610K.RAD

Irdividual Meclide Dose Summed Over ALL Pattmeys
Parent Nuclide ad Branch Fraction Irdicated
Melice Paret  BRF(T) DOSE(, t), mrem/yr

(5D (i t= 0.0002+00 1.0006+00 30006400 1.0006+01 3.0006+01 5.0006+01 1.0006+02 3.0006+02 1.000E+(5

Cs-137 Cs-137 1.0006400  2.5006+071 2.4420+01 23316401 1.9818+01 12646407 7.8086+00 2.43P6+00 2.32E-02 1.955E-09

BRF(i) is the branch fraction of the parent nclice.

Irdividual Muclide Soil Corpertration
Parent Muclide ad Brarch Fraction [ndicated
Nclice Parert  BRF(E) S(j, ), fLi/g

) (i) t= 0.0006+00 1.000e+00 3.0006+00 1.000E+0% 3.00CE+01 5.0006+01 1.000E+02 3,0005+(2 1.000EHT3

Cs-137 Cs-137 1.000EH0  4.775EHR 4.CEEEHR 4.4530HR 3.TB4EHIR 2.3766HR 1L.492FH2 45605401 4.436E-01 3,7556-08

BRF(i} is the branch fraction of the parent nuclide.

A& A/mkb
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A2 Results of RESRAD Calculations for Resident Adult Scenario

A.2.1  Co-60: Resident Adult Summary Output File

RESRAD, Version 5.82 T Limit = 0.5 year 1214/ 1738 Page
Smary @ Cofd, resident adult, 10000n2 Fite: DOSORIK.RAD
Table of Cortents

Part I: Mixture Suts ard Single Radionclide Guidelines

Deee Corversion Factor (ard Related) Parameter Summary ... 2

Site-Specific Paramter SUTmANY ........ eereieeeiarenans 3
Summery of Pattmay Selections ..ovvvivivinieiiieiiinianens 6
Contamirated Zere and Total Dose Sumaty ................. 7
Total Dose Cotporents
Time = 0.000EHI0 - sevuiiniumiumsusnnasinasmanns, . 8
Time = 1,000EHID vuuvinirremnscaonnanenrmmamsuoransas 9
Time = 3.000E+H0 . .cvvociiinsnssaiaciicnnne, PO 10
Time = 1.000E#H0T . oeriiviinnemeccrar i crnnrnnannns 1
Time = 3.0008H01 ..vvvnvvviennns Catra ey e 12
Time = 50005401 L. iiricrinrrreeraa s eran e 13
Time = LOOEHE 4uueienennassosnnonssssionsanass veen 14
Time = 3.000EHI2 +ucivresmiaiincaransassascnnnnnnanns 15
Time = 1.000EHE ..vvnoiciiiniica e P 16
Dose/Saurce Ratios Summed Over All PathdyS .-ciiennneees 7
Single Radicnclide Soil GUICBlines vvvvucivvianeennnenes 17
Dose Per Nuelide Summed Over ALL Patheys .ocieeneinnana.. 8
Soil Concentration Per NUELide ~ovnicecsvniiciiacieeninnns 18
A&A/mkb
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RESRAD, Version 5.8  T% Limit = 0.5 year 12/16/98 17:38  Pxe 3

Sutmary : Cof0, resident adilt, 1000072 File: OOGORIOK.RAD

Site-Secific Parareter Sumery

User Usad by RESRAD Parameter

Meruy Parameter Irput Default | (If different from user irput) Name
kO1T | Area of cotamirated zame (M2) 1.0006+04 | 1.000+0% --- ARER,
RO11 | Thickress of cortamirated zore (M) 2.000e+00 | 2.000e+10 - THIO®
RO11 | Lergth parallel to aguifer fiow (m) 1.0006+02 | 1.000E402 --- LIZPE)
R0 | Basic radiation dose Limit ¢(mranyr) 2.500e01 | 3.0008+01 - BROL
R311 | Time sirce placarent of material (yr) 0.0006+00 § 0.000E+0 --- 1
RO11 | Times for calaulatiors (yr) 1000400 | 1.000E+00 --- T¢ 2)
ROT1 | Times for caloulatiors (yr) 3.0005400 | 3.000e+00 --- 3
RO11 | Times for calculatiors (yr) 1.000E+01 | 1.000+01 .- TC4)
RO11 | Times for calaulatiors (yr) 3.000407 | 3.0006+01 --- TS
RO11 | Times for calaulatias (yr) 5.000E401 | 1.000EH2 - T( 6)
RAT | Times for calaulatias (yr) 1.000e+02 | 3.000EHR2 --- A (ars]
ROT1 | Times for calculations (yr) 3.000e+2 | 1.000e+13 - T 8)
ROT1 | Times for calaulatios (yr) 1.0006+33 | 0.000£+00 --- L)
RO11 | Times for calaulatiorns (yr) mot wsed | 0.000EHD --- 1415}
RO2 | Initial principal radionclide (pCifgy: Co-&0 1.542E+02 | 0.000E+00 --- SIC 1)
ROTZ | Concentration in grordater  (pCi/L): Co60 | not wsed | 0,000+ e Wi¢ 1)
ROT3 | Cover depth (m) 0.0008+00 | 0.000E+H0 --- CINERD
RN3 | Dersity of cover material (g/a3) not used | 1.500E+00 --- DENSCY
RM3 | Cover depth erasicn rate (mAr) rot weed | 1.00E-(B --- v
R013 | Dersity of comtamirated zone (g/a™3) 1.5006+00 | 1.5008+00 --- DENSCZ
RM3 | Cotamirated zane ercsion rate (mAyr) 0.000e+00 | 1.000e-03 --- vz
RO13 | Contaminated zone total porosity 4 ,000E-01 | 4.000E-01 P2
RO13 | Contaminated zone effective porosity 2.000e-01 | 2.000e-01 Bz
ROT3 | Contaminated zone hydraul ic cordctivity (mAr) | 1.0006401 | 1.0006+0 Hoez
RO13 | Contaminated zore b parameter 5.300e400 | 5.3006+00 82
RO13 | Average amel wird speerd (nvsec) 2.000E400 | 2.000E+0 WIND
RO13 | Humidity in air (g/Mt3) rot ieed | B.000EHN HMID
ROT3 | Eveputranspiration coefficient 5.0006-01 | 5.000e-01 EVAPTR
ROT3 | Precipitation {(myr) 1.000E+00 | 1.000E+00 PRECIP
RO3 | Irrigation {mfyr) 2.000e-01 | 2.000e-01 RI
ROT3 | Irrigation mode overhead | overhead 1b1TCH
ROT3 | Runoff coefficient 2.0006-01 | 2.0006-01 RNOFF
RM3 | Watershed area for rearty stream or pord (m*2) | 1.0006+06 | 1.000E+06 WAREA
R013 | Accurecy for water/soil camutatioe 1.000e-(B | 1.000E-8 EPS
ROY4 | Dasity of saturated zre (/ar3) 1.5008+00 | 1.500E+00 oaNsA
ROT4 | Saturated zore total porosity 4.000e-01 | 4.000e-01 PsZ
ROY4 | Saturated zare effective porosity 2.000E-01 | 2.0006-01 EPse
R4 | Saturated zare hydraulic cordlctivity (myr) T.000E402 | 1.000E42 HCsZ
ROYS | Saturated zore hydraulic gradient 2,00E-(2 | 2.000e-02 HGWT
RO | Saturated zore b peraneter 5.3006+00 | 5.300EH10 BZ
ROt | Water table drop rate (myr) 1.0006-05 | 1.000e-03 wir
ROY% ] well punp intake cepth (m below water table) 1.000e+01 | 1.0006+01 DWTBWT
RO14 | Mocel: Nordispersion (ND) or Mess-Balance (MB) o) ND MIEL
RO14 | Well papirg rate (MP*S/m) 2.5006+2 | 2.500e+2 Ul
ROTS | Mumber of ureaturated zare strata 1 1 NS

A&A/mkb
ApxARevl.doc A-39 06/29/99
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RESRID, Versim 5.82 Tha Limit = 0.5 year
Sumrery @ Cof), resident edult, 10000r2

12/16/98 1738 Page 5

File: O0SORTCK.RAD

Site-Specific Parameter &.rirrary (cariiruedy

g ! | User | Used by RESRAD | Parameter
Meru Parateter Irput Default | (If different from wser imput) Name
ROB | Leafy vegetsble corsunmption (kg/yr) 0.000E+00 | 1.4006+401 DIET(2)
ROB | Milk consunption (L/yr) rot usad | 9.200E+01 .- DIET(3)
RO1B | Meat ad paultry corsurption ¢kayr) rot wsed | 63006401 --- DIET(4)
ROTE | Fish creunption (kg/yr) ot used | 54008400 -es DIET(S)
RO18 | Other seafood corsumation (ka/yr) ot wsed | 9.00(E-01 - DIET(6)
RO18 | Soil irgesticn rate {g/yr) 1.7506+01 | 3.6506401 --- 1L
RO18 | Drirkirg water intake (L/yr) 8400842 | 5.100e42 --- Dut
RO18 | Contamiretion fraction of drirkirg water 1.0006+00 | 1.000e+00 --- A
RJ8 | Cotamimation fraction of hawsehold water rot weed | 1.0006+400 —-- FHHA
RO8 | Cortamination fraction of livestock water ot wead | 1000640 --- FlwW
ROIB | Covarimation fraction of irrigaticn water 1.000e+400 | 1.000e+00 - FIRW
RM8 | Contamimation fraction of aqatic food rot used | 5.000E-01 --- RS
RO18 | Cotamination fraction of plant food -1 0.500e40 FPLANT
RO18 | Cotamiraticn fraction of meat rot wsed |1 --- RVEAT
RO1B | Contamiration fraction of milk rot used |-1 --- MILK
RO19 | Livestock fodder imtake for meat (kg/day) ot wsad | 6.800E+0] --- LFIS
ROT9 | Livesteck fodder intake for mitk (kg/day) ot wsad | 5.5006+1 .- LF16
RO? [ Livestock water intake for meat (L/cay) ot wsed | 5.000e+01 --- LWIS
RO1? | Livestock water irtake for milk (L/dy) rot used | 1.600+2 --- LWI6
RO | Livestock soil intake (kg/chy) not used | 5.000E-01 LSI
ROTY | Mass loading for foliar deposition (g/m**3) 1.000e-04 | 1.000E-04 - M
RO19 | Depth of soil mixirg layer {(m) 1.500E-01 | 1.500E-0 --- bM
RND | Depth of roots (m) 9.000e-01 | 9.000E-01 - DROOT
RO9 | Drirkirg water fraction from groud water 1.000e+00 | 1.000e+00 --- FGDW
RO9 | Hasehold water fraction fram groud water 1.000E+0G | 1.0006+00 -—- FGHH
ROT? | Livestock water fraction fram groud water ot wsed | 1.0008400 --- FGLW
RO19 | Irrigation fraction from ground water rot used | 1.000+00 .- FQUIR
RISB | Wet weight crop yield for Non-Leafy (kg/2) 7.000E-01 | 7.000e-n - YW(1»
R19B | Wet weight crop yield for Leafy (kg/m2) 1.5002+00 | 1.500E+00 --- YW(2)
R1SB { Wet weight crep yield for Fodker  (kg/mv2) ot used | 11008400 --- w3)
R1RB { Growing Seasan for NarLeafy (years) 1.70E-01 | 1.70E-01 --- TECT)
R1B | Growirg Season for  Leafy {years) 2.500e-01 | 2.500e-01 —a- TE(2)
R1B | Growing Semsery for Focker  (vears) rot used | 8.000E-02 --- TE(3)
R198 | Tramslocation Factor for NorLeafy 1.0006-01 | 1.000E-01 --- TIV(T)
R1B | Trarslocation Factor for Leafy 1.000E400 | 1.000+00 --- TIV(2)
R19B | Translocation Factor for Fodder rot wsed | 1.0006+00 --- TIVG3)
R198 | Dry Foliar Interception Fraction for Morleafy | 2.500E-01 | 2.500E-01 --- RORY(1)
R198 | Dry Foliar Interception Fractio for Leefy 2.500E-01 | 2.500E-01 --- RDRY(2)
R198 | Dry Foliar Intercepticn Fractian for Fodder rot used | 2.500E-01 -- RORY(3)
R1%B | Wet Foliar Interception Fraction for NovLeafy | 2.5006-01 | 2.500E-01 -- RETCT)
R15B | Wet Foliar Interception Fraction for Leafy 2.5006-01 | 2.500E-01 RWET(2)
RSB | Wet Foliar Interception Fraction for Focder rot used, | 2.500E-01 - RWET(3)
R1B | Weathering Ramoval Costart for Vegetation 2.000e+01 | 2.000e401 --- WLAM
€14 | C-12 cocentration in water {g/am™3) rot wsed | 2.0XE-05 --- C12WTR
Cl4 | C-12 cacertration ih contanirated soil (g/g) rot used | 3.0006-02 --- clz
Cl4 | Fraction of vegetation carbon fram soil rot used | 2.000E-02 - COIL
Cl4 | Fraction of vegetation carben frem air rot used | 9.800E-01 --- CAIR
Cl4 | C-14 evesion layer thickness in soil (m) not used | 3.000E-01 --- DMz

A&A/mkb
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RESRAD, Version 5.82 T Limt = 0.5 year 12/14/98 17:38 Page 6

Summary = Cof0, resicert aclilt, 100002 File: COARICK_RAD

Site-Specific Parameter Summary (catined)

User Used by RESFAD Parameter

Meruz Parameter It Defailt | (If different fram wser irput) Nare
Cl% | £-14 evasion flux rate fram soil (1/sec) ot wsed | 7.00(E-07 - EvsN
L% | C-12 evasion flux rate fram soil (1/sec) ot used | 1.000E-10 -—- REVEN
Cl | Fraction of grain in beef cattie feed ot wsed | 8.000E-01 “-- AVFGL
C¥% | Fraction of grain in milk cow feed rot ey | 2.0006-01 --- AVFES
STR | Storage times of centamireted focdstuffs (cays):
STR Fruits, novleafy vegetebles, ard grain 1A00E+01 | 1400401 --- STOR_T(1)
STR Leafy vegetables 1.0006+00 | 1.000E+00 -- STR_T(2)
STR Mitk 1.000400 | 1.0006+0 --- STR_T(R)
STR Meat ard poul try 2.000e401 | 2.000e+01 --- STOR_T(4)
STR Fish 7.000e400 | 7.0U0E+0 --- STR_T(5)
STR Crustacen ad mollusks 7.000E+00 | 7.000e+00 -~ STCR_T(6)
STR wWell water 1.000e+00 | 1.000E+00 - STR_T(7)
STR Surface water 1.0006400 | 1.000e+00 - STCR_T(8)
STR Livestack forder 45008401 | &.5006+01 .- STCR_T(9)
RET | Thickress of building farchtion (m) rot wed | 1.5006-01 --- FLOR
R21 | Bulk deneity of building foundation (g/ai™3) ot weed | 24008400 .- DENSFL
RG1 | Total porosity of the cover material rot wsed | 4.0006-01 --- ™
RG21 | Total porosity of the building fourdation rot used | 1.00E-01 --- PR
R21 | Voluretric water content of the cover material ot used | 5.000E-(2 --- PHACY
RI21 | Voluretric water content of the fordation rot ueed | 3.000E-(2 --- PHAOFL
RE1 | Diffusion coefficient for radm gas (mysec):
R21 in cover materiat ot wsed | 2.0006-06 --- DIFCV
RO2T in fourdation material rot wsed | 3.000E-07 --- DIFFL
ROET in oontamirated zone soiil ot wsad | 2.00CE-06 --- DIFCZ
RE1 | R vertical dimersion of mixirg (m) ot used | 2.000e+00 --- HMIX
RO21 | Average buildirg air exchage rate (i/hr) ot wsed | 5.000E-07 --- REXG
R(R1 | Height of the building (room) (m) mot wed | 2.5008H0 .- HRM
R(21 | &rilding interior area factor rot wed | Q0000 - FAI
RE1 | Building depth below groud surface (m) rot wead  |-1.000E400 --- DMFL
RO21 | Ereretirg power of R222 gas ot tead | 2.5006-01 --- EMANA(T)
RZ1 | Ererating poser of Re220 gas rot used | 1.500E-01 --- BMANALZ)

Sumary of Pathwiy Selectios

Pathway User Selection
1 -- exterral gemm active
2 -- jnhalation (w/o radn} active
3 -- plant ingestion active
4 =~ meat irgestion suppressed
5 -- milk ingestion suppressed
6 -- ;yatic fouks supressed
7 -- ¢rirking water active
8 -- soil ingestion active
9 -- radn suppressad
Fird peak pathway doses suppressed

A&A/mkb
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RESRAD, Version 5.8 T Limit = 0.5 year 12/14/8 1738 Page 7
Sutmary : €080, resicent adult, 10000m2 File: ODARI1K.RAD

Contaminated Zore Dimersics Initial Soil Concentratiors, pCifg

Area: 10000.00 squere meters Co-60 15462
Thickress: 2.00 meters
Cover Depth: 0.00 reters

i
Total Dose TOOSE(L), mremfyr
Basic Radiatian Dose Limit = 25 mramfyr
Total Mixture SumM(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.C00+00 1.000E+00 3.0006+00 1.000E401 3.0006401 5.000E+01 1.000EHP 3.0006H02 1.00CEHB

TOOSE(t): 1.296E+ 1.13EHD B.74EHE 34808402 2.5005+01 1.76+00 2.483-03 9.08%6-15 0.0008+0

M(t): SIAFEH) 4.55X+01 34586401 1.30EH1 9.996E-01 7.18E-(@ 9.9B4E-05 3.6356-16 0.000E+
Maximum TOOSE(L): 1.2986H08 mranvyr  at t = 0.000E+00 years

A&A/mkb
ApxARevl.doc A-43 06/29/99



RESRAD, Versiom 5.82 T Limit = 0.5 year 12/14/98 17238 Page 8
Sumary : Cos0, resident adilt, 10000m File: OX60R10K.RAD

Totat Dose Contrilutiors TDOSE(i,p, t) for Individel Radiowuelides (i) ad Pathweys (p)
As nrenyyr ad Fraction of Total Dose At t = 0.0006+00 years
Water Irckrerdert Pathways {Irhalation excluges radon)
Grourd Irhalation Racbn Plart Meat Milk Soit
Rachio-
Meclide mmanyr fract. memfyr fract.  mremfyr fract.  memfyr fract.  mrenyr fract.  mrewyr frect.  mrawyr  fract.

Co60  1.2X6EH0B 0.9752 7.935€-04 0.0000 0.0006+00 0.0000 3.21&+01 0.0247 0.0006+00 0.0000 0.00CE+00 0.0000 5.33&-02 0.0000

Total 1,24EHD 0.9752 7.935€-04 0.0000 0.000e+00 0.0000 3.2125+01 0.0R47 0.000E+00 0.0000 0.0006+00 0.0000 5.334E-02 0.0000

|
Total Dose Cotributias TDOSE(i,p,t) for Irdividal Radicnuclides (i) ad Pathweys (p)
|
As mrevyr ard Fraction of Total Dose At t = 0.00CE+DD years
Water Deperdant Pathways
Vater Fish Radon Plart Meat Milk ALL Pathways*
Radio-

Mclide mempyr fract. mramfyr fract. memfyr frect.  mremiyr fract.  mrenyr fract.  mrawyre fract, mremfyr  fract.
Co-60  0.000E+00 0.0000 0.000=+00 0.0000 0,000e+00 0.0000 0.00CE+00 0.0000 0.0002+00 0.0000 0.000E+00 0.0000 1.2588+05 1.0000

Total 0.0008+C0 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 G.0006+00 0.000¢ 0.000E+00 0.0000 1.296E413 1.000C
*3m of all water indepercent ad deperdent pathuays.
k

A&A/mkb
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RESRAD, Versim 5.82 T Limit = 0.9 year 12/14/%8 17:38  Page 9
Summary @ Cof0, resicent adult, 100002 File: ARIXK.RAD

Total Dese Contributions TOOSE(i,p,t) for Irdividel Radioietides (i) ard Pathueys (p)
As mrewyr and Fraction of Total Dose At t = 1.000EH0 years
Water Irckperdent Pathwenys (Irbalation excludes radm)
Grourd Irhalation Rackn Plant Meat Mi Lk Soil

Radio-
Nelide menvyr fract.  menyr frect.  mrenfyr fract.  mremiyr fract.  mremfyr fract.  mreamfyr fract.  mrenyr fract.

Co60  1.110EHE 0.9752 6.95E-04 0.0000 0.000E+00 0.0000 2.816E+(01 0.0247 0,0006+00 0.0000 0.0006+00 0.0000 4.6786-02 0.0000

Total 1.1106H13 09752 &.954E-04 0.0000 0.000E+00 0.0000 2.8166+01 0.0247 0.0006+00 0.0000 0.000E+00 0.0000 4.6786-02 0.0000

Total Dosc Centrifutions TDOSE(T,p,t) for Irdividial Radioiclides (i) ard Pathvays (p)
As mrenyyr ad Fraction of Total Dose At t = 1.00CE+00 years
Water Deperdent Pattways

Water Fish Racin Plant Meat Mi Lk ALl Pathways*
Radiio-
Mrlice menfyr fract, mewyr fract,  mrenyr fract.  mremfyr fract. menfyr fract, memfyr frect.  mremdyr fract.
Cor60  0.000e+00 0.0000 0.00CGE+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 G.000E+Q0 0.0000 1.138:+«05 1.0000

Total 0.0006+00 0.0000 0,0002+00 0.0000 0.00CE+00 0.0000 0.000E+X0 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 1.138%21 1.0000
*Sum of all water indeperdent and depadlet patheeys.

A&A/mkb
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RESRAD, Versien 5.82 T, Limit = 0.5 year 12714/ 17:38  Page 10
Sumary : CoS0, resident adult, 10000m2 File: MARIK.RAD

Total Dose Contributions TOOSE(i,p,t) for Irdividel Radiaiclides (i) ad Pathmays ()
As mremyyr a Fraction of Total Dose At t = 3.000EH0D vears
Water Irckyerdent Pathways (Irhalation excludes radom)
Grourd Irhalation Racimn Piant Maat Milk Soil

Radfio-
Neclice mremdyr fract. mrawyr fract. mranfyr fract. mrawyr fract. menyr fract. mremfyr fract.  mremyr fract.

Co&0 8.5%e+2 0.9752 5.3456-04 0.0000 0.000+00 0,0000 2.1646+01 0.0247 0.000E+0G 0.0000 0.000e+0C 0.0000 3.595E-02 0.0000

Total B.52+02 0.9752 5.345%E-04 0.0000 0.0008+00 0.0000 2.15646+01 0.0247 0,0006+00 G.0000 0.00CEH00 0.0000 3.5956-02 0.0000

’ Total Dese Cavtributions TOOSE(i,p,t) for Individel Radionuctides (1) ad Pathweys (p)
As mremyvr ard Fraction of Total Dese At t = 3.0008+C0 years
Water Ceperdert Fathways
Water Fich Ractm Plant Meat Milk All Pathnays*
Radio-
Neclice mremyr fract,  memyr fract. memyr fract. mayyr fract.  manwyr fract.  menyr fract.  mempyr fract.

Co-60 C.000E+00 0.0000 0.000e+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.00CE+0C 0.0000 8.7466+02 1.0000

Total  0.0006+00 0.0000 0.000E+00 0.0000 0.COCE+QQ 0,0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000EH00 0.0000 8.7468+02 1.0000
*sm of all water irdepercent ad deperdant pathwys.
i

A& A/mkb
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RESRAD, Versicn 5.82 T Limit = 0.5 year 1214/ 17338 Page 11
Summery = Cof0, residest adult, 10000v2 File: COGRIK.RAD

Total Dose Centributions TOOSE(T,p,t) for Individat Radicuclides (1) add Pathvays (p)
As mren/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Indeperdent Pathways (Irhalation exclucks radm)
Grourd Irhatation Rackn Plert Meat Milk Soil
Radic-
Nelide mremfyr fract. mremfyr frect. mremyr fract. mrewyr fract. mrewyr fract. memiyr fract.  mremhyT  frect.

Co€)  3.355e402 0.9752 2.127E-04 0.0000 0.000E+00 0.0000 8.607+00 0.0247 0.0006+00 0.0000 0.000E+00 0.0000 1.4306-02 0.0000

Total 3.3BeH2 0.9752 2.127E-04 0,0000 0.000E+00 0,0000 8.£07%6+00 0.0247 0.000E+00 0.0000 0,000E+00 0.0000 1.4306-02 0.0000

i
Tatal Dese’ Contributiors TOOSECH,p, ) for Individal Radiauclides (i) ard Pathways (p}
|
As mrer/yr ad Fraction of Total Dose At t = 1.000E+01 years
Water Deperdent Pathways
Water Fish Racon Plat Meat Milk All Pathweys*
Radio~

Mclide menfyr fract. mremfyr fract. mremhr fract. mremfyr fract. rawyr fract.  mremfyr fract,  mremAT  frect.

Co-60  0.000E+00 0.0000 0.0006+00 0.0000 0,0005+00 00000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.4806+02 1.0000

Total 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 0.00CE+00 0.000G 0.000e+00 0.0000 3.4808+02 1.0000
*amof all water ircepercirt ad deperdert mythueys.
|

A&A/mkb
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RESRAD, Versian 5.82 T Limit = 0.5 year 12/14/98 17:38  Page 12
Sumary : Cof0, resident adult, 1000072 File: OOARIOK.RAD

Total Dose Contributions TDOSE(,p,t) for Individal Radiouclides (i) ad Pattways (p)
As mreyyr ad Fraction of Total Dose At t = 3.000E+01 years
Water [rdeperdent Pathways (Irhalation excludes radmy
Grourd Irhalation Raxkn Plart Meat Mitk Sail
Raclio-
Nclide manyr fract. mremiyr fract. memhyr fract. menwyr frect. meawyr fract. mremfr fract.,  mremiyr  fract,

Cof0  2.4380401 0.9752 1.528-06 0.0000 0.0005+00 0.0000 6.18€-01 0.0247 0.0006+00 0.0000 0.000E+00 0.0000 1.027E-03 0.0000

Total 2.4385#01 0.9752 1.52%E-05 0.0000 0.0006+00 0.0000 6.184E-01 0.0247 0.0008+00 0.0000 0.0008+0 0.0000 1.027E-(5% 0.0000

Total Dese Contributicrs TDOSE(E,p, t) for Individal Rediouclides (i) and Pathways ()

As mrem/yr ad Fraction of Total Dose At t = 3.0005+01 years
Water Depercint Pathways
Water Fish Racin Plant Meat Milk All Pathuays*

L
Radio-
Mrelide mandyr fract, menfyr fract. mremyr fract.  menyr fract.  memiyr fract.  mranyr fract.  mramfr fract.

Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 Q.000E+00 0.0000 2.500e+01 1.0000

Total 0.000=+00 0.0000 0,0005+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.COCE+D0 0.0000 0.00CE+O0 0.0000 2.500e+01 1.0000
*3um of all water irdeperdsnt and deperdent pathways.
i

A&A/mkb
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RESRAD, Version 5.82 T# Limit = 0.5 year 12/14/96 17:38  Page 13

Smary @ Cof0, residet adilt, 10000m2 File: 00A0RIK.RAD

Total Dose Cortributions TDOSE(T,p,t) for Irdividal Radioiclides (i) ad Pathwys ()
As mrenyyr and Fraction of Total Dose At t = 50008401 years
Water Irckperdert Pathways (Irhalation excludks radm)
Grourd Irhalatian Rackn Plarst Meat Milk Soil
|
Reclic-
Nrlide mremir fract. mrewyr fract, mramfyr fract.  mrewyr fract. menwyr fract. mrewyr fract.  mrewyr  fract.

Co60  1.7512+00 0.9752 1.077E-06 0,0000 0.0006+00 0.0000 4.44%-(2 0.0247 0.0006+00 0.0000 0.000E+00 0.0000 7.381E-05 0.0000

Total 1.751E+00 0.9752 1.097E-05 0.0000 0.0006+00 0.0000 4.44%-(2 0.0247 0.000E+00 0.0000 0.000E+00 0.0000 7.381E-05 0.0000

Total Dose Cortributions TDOSE(T,p,t) for Irdividel Radionuclides (1) ard Pathvays (p)
As mremyyr and Fraction of Total Dose At t = 5.000E+01 yeers
Water Deperdent Pathiays
Water Fish Rackn Plant Meat Mi Lk All Pathways*

LI
Radio- :
Mrclice mraniyr fract. mrewyr fract. mrewhr fract. mremiyr fract. mremdyr fract.  mewyr fract.  mreanhr  fract.

Co-50  0.000E+00 0.0000 0.000e+00 0.0000 0.0C06+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 1.796E+00 1.0000

Total  0.0006+00 0.0000 0.0006+00 0.000C (C.000E+D0 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.00CE+00 0.0000 1.79¢46+00 1.0000
*Sum of all water indepercert ad deperdient patheays.
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RESRAD, Version 5.82 Th Limit = 0.5 year 12/14/98 1738 Page 1
Sumary = CoS0, resident adult, 10060m2 File: OOARIK.RD

Total Dose Contributiors TDOSECH,p,t) for Individal Radionelides (1) ad Pathsays ()
As mremyyr ard Fraction of Total Dose At t = 1.000EHR years
Water Indepercent Pathways (irhalation exclutes radm)
Graurd [rhalaticn Rackn Plant Meat Milk Soil
Radicr
Mrlice mremfyr fract. menyr fract. mremr fract. mrewyr fract. mrewyr fract,  mremfyr fract.  mremfyr frect.

Cor80  2.4276-(05 0.97%2 1.518E-07 0.0000 0.0006+00 0.0000 6.144E-(6 0.0247 0.000E+00 0.0000 0.000&00 0.0000  1.021E-07 0.0000

Total  2.4226-(6 0.9752 1.518-09 0.0000 0.000&+00 0.0000 6.7144E-(5 0.0247 0.000E+00 0.0000 0.00CE+00 0.0000 1.021E-07 0.0000

' Total Dose Contributions TDCBE(T,p, t) for Irdividial Radionucl ides (1) and Pathways (p)
As mrevyr ard Fraction of Total Dose At t = 1.000E+H2 years
vator Depercent Pathuays
Water Fish Radon Plat heat Milk ALL Pathways*
Radior

Mclide mrewyr frect. men/yr fract, aremfyr fract, mremfyr fract. mranAr fract.  mrewyr fract.  mranfyr fract.

Co-60  0.0006¢00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.0002+00 0.0000 0.000E+00 0.0000 2.48%-( 1.0000

Total  0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 2.483-(5 1.0000
*Sum of all water indeperdat ard deperciatt pathways.
i
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RESRAD, Version 5.22 T4 Limit = 0.5 year 12/16/98 1738 Page 16
Summary @ Cof0, resident acilt, 10000m2 File: CO5R1K.RAO

Tatal Dase Cortributions TDOSE(i, b, t) for Irdividal Radiciclides (i) ad Pathuays ()
As mremfyr and Fraction of Total Dose At t = 1.000EHB years
Water Irnceperdent Pattways (Irhalation excludes radom)
Ground Irhalatian Rackn Plart Meat Milk Soil

Radio-
Melice mrevyr fract. mrenvyr fract.  mrawyr fract, mranyr frect.  mren/yr fract.  menyyr frect. memiyr  fract.

Co-60  ©0.000E+00 0.0000 0.00CE+00 0.0000 0.00E+(0 0.0000 0.00CE+Q0 0.0000 0,0006+00 0.0000 0.00CE+00 0.0000 0.0008+00 0.0000

Total  0.000F+00 0.0000 0.00CE+00 0.0000 0.000E+00 G.0000 0.COCE+00 0.0000 0,0006+00 0.0000 0.C0CE+00 0.0000 000000 0.0000

Total Dese Contritutiors TOGE(T,p, 1) for Individet Redicnelides (i) ard Pathways (p)
As mrenvyr ard Fraction of Tetal Dose At t = 1.000e4B years
Water Deperdent Pathways
Water Figh Racn Plart Meat Milk ALL Pathways*

Radio-
Meclide mremyr fract. mremyr fract. mrenyr fract. mremfyr fract. mremAT  fract, mawyr fract., mrewyr fract.

Cor€0 0.000E+00 0.0000 0.000E+033 0.0000 0.0005+400 0.0000 0,C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000G

Total 0.000e+00 0.0000 0.000E+00 0.0000 0.0005+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000+00 0.0000
a*&m of all water irckpendnt ad deperdinit patheeys.

A&A/mkb
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RESRID, Version 5.82 Tk Limit = 0.5 year 12714/98 1738 Page 18
Sumary @ Cof0, residert adult, 1000072 File: COYRIK.RAD

Irdividiet Nuclice Dase Summed Over ALL Pathuays
Parent Nclice axd Branch Fraction Irdicated
Melide Parent  BRF(i) DOsE(], 1), mremfyre

(4 (i t= 0.000e+00 1.0006+00 3.0005+00 1.0006+01 3.0006+01 5.00CE+G1 1.0005+02 3.0006+2 1.000E+03

Coré) Codd 1.0006+00 1.29864B 1.138e+B B.7666+02 3.480EH2 2.500E+01 1.7965+00 2,48%-05 9.08%-15 0.000e+00

BRF(iY is the branch fraction of the perent nuclice.

Irdividal kclide Soil Coventration
Parent Nuclide add Brarch Fraction lidicated
Melide Parent  BRF(i) 8(j,t), pCi/g
) (i) t= 0.000E+00 1.0006+00 3.0005400 1.000E+01 3.000E407 5.000E+0% 1.0005402 3.0006+G2 1.000EHG

Co-60 Coé  1.000E+00  1.5420+(2 135202 1.(BREHR2 41346401 2.9658+00 2.1336-01 2.9506-04 1.080E-15 0.0006+00

BRF(1) is the brach fraction of the parent nuelide,

A&A/mkb
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A22 (Cs-137: Resident Adult Summary Qutput File

RESRAD, Version 5.82 T Limit = 0.5 year 12/14/98 17:26  Page 1
i
Sumary = €s137, resident, 1000072 Fite: C13/R1K.RC
i
|
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12/%6/8 17:26 Page 4
File: CI3/RIK.RD

RESRAD, Version 5.82 T Limit = 0.5 year
Sumary @ Cs137, resident, 10000m2

Site-Specific Parareter Summary (cantirued)
|

" | User | | Used by RESRAD | Paraveter
Veru | Parareter | Irput | Default | (If differat fromuser irput) | Name
RO15 | Ureat. zore 1, thickress (m) 4 .000E+X | 4.000EHC -- H(T)
RO15 | Wrsat. zore 1, soil desity (g/ai™3) 1.5006+00 | 1.500E40 --- DENSLEZ( 1)
ROTS | Ursat. zare 1, total pomosity 4.000z-01 | 4.000E-01 -- TR2(")
RO15 | Ursat, zore 1, effective porosity 2.000E-01 | 2.0008-01 ERZ(1)
RO1S | Ureat. zore 1, soil-specific b parareter 5.3006+00 | 5.3008+00 -- BZ(1)
R015 | Ursat. zere 1, hydraulic cordetivity (mfyr) 1.000E+01 | 1.0006+01 --- HAZ(1)
ROi6 | Distribution coefficients for Cs-137
ROE Contamirated zane (a*3/g) 1.000EH | 1,000+ --- DANICC 1)
RO16 Ursaturated zore 1 (arf™3/g) 1.000E+1 | 1.000e+5 --- DONUUC 1,1)
RO16 Saturated zae (a™3/g) 1.000eHI3 | 1.000E+06G - DOELS( 1)
gl Leach rate (/yr) 0.000e+00 | 0.000EH0 1.656E-04 ALEACHC 1)
RO156 Solubility constant 0.0006+00 | 0.000EH0 not wead SALBK( 1)
ROT7 | Irhalation rate (M*34m) 406740 | 8.400e+05 INHALR
R07 | Mass Leading for irhalation (g/m*3) 1.0006-04 | 1.000E-04 --- MLINH
RO17 | Exqosure duration 3.000e401 [ 30006401 --- B
RO17 | shielding factor, irhalation 4.000E-01 | 4,000E-01 - SHF3
RO7 | Shielding factor, exterral game 7.0006-01 | 7.000E-01 SHF1
R0M7 | Fraction of time spert incbors 6.5506-01 | 5.000E-01 --- FIND
RO7 | Fraction of tine spent outdoors (on sited) 8.000E-(2 } 2.500e-01 == FOID
RO17 | Shape factor flag, extemral gnma 1.0006+00 | 1.000E+00 >0 shows circular AREA. 53
RO17 | Radii of shape factor arrey (ueed if FS = -1):
RO7 | Outer arular redius (my, rirg 1: mot wsed | 5.0006401 --- RAD_SHAPEC 1)
rRON7 Outer arrular radivs (), ring 2: ot wad | 7.071E01 - RAD_SHAPE( 2)
ROT7 | Outer arrular radivs (m), rig 3: ot wsad | 0.0006400 --- RAD_SHAPE( 3)
ROV7 Outer amular radivs (m), rirg 4: rot weed | 0.0006400 --- RAO_SHAPE( 4)
ROT7 | Outer arrular radiue (m), rirg 5: not wsed | 0.000E+00 --- RAD SHAPE( 5)
RO17 Quter arrular radivs (m), rirg 6z ot wed | 0.0006400 - RAD SHAPE( &)
ROY7 | Outer arrular radiss (m), rirg 7: rot wsed | 0.000E€0 -- RAD SHAPE( 7)
ROT7 |  Outer arular radivs (m), rirg 8: mot wed | 0.000E+00 - RAD_SHAPE( )
RrRN7 Outer arular radits (m), rirg 9 not wsed | 0.0006400 - RAD_SHAPE( %)
RM7 | Outer arular radis (m}, rirg 10: rot wed | 0.000E40 --- RAD_SHAPE(10)
RA17 Quter arular radite (m), rirg 11: mot wsed | 0.0006+00 - RAD_SHAPE(11)
rRM7 Cuter arular radis (m), rirg 12: ot wsed | 0.0006+00 --- RAD_SHAPE(12)
RO7 | Fractios of arular areas within AREA:
RC17 Rirg 1 rot wed | 1.0006+00 - FRACAL 1)
RO17 Rimg 2 rot wsad | 2.732E-01 --- FRACA( 2)
ROV7 Ring 3 ot wsed | 0.000E+00 -- FRACAC 3)
ROV7 Rirg 4 ot wsed | 0.0006+00 - FRACAC &)
RO17 Rirg 5 ot wsed | 0.000E400 --- FRACA( )
RO17 | Rirg & rot wsed | | 0.000E400 FRACA{ 6)
RO7 Ring 7 rot wsed | 0.0006+00 -- FRACAC 7
RO17 | Ring 8 rot used | 0,0008+00 FRACA( 8)
ROT7 Rirg ¢ rot wsed | 0.000EH0 - FRACAC 9)
RO17 | Rimg 10 rot wsed | 0.000E400 --- FRACAC10}
ROT7 Rirg 11 rot wsad | 0.0008400 -- FRACAC1TY
RO17 Rirg 12 rot wsed | 00008400 - FRACA(12)
ROIB | Fruits, vegetables ard grain cosumption (kg/yr) | 1.9866H2 | 1.600842 --- DIET(D
A&A/mkb
ApxARev].doc A-58 06/29/99



RESRAD, Versicn 5.8

T4 Limit = 0.5 year

Sumary @ G137, resicent, 10000m2

Site-Specific Parameter Sumary (cortirued)

12/N4B 17:26  Page 5
File: CIRIK.RD

" | User | | Lised by RESRAD | Parameter
Meru Parameter Irput Default | (I differet fram wer irput) Name
RO18 | Leafy vegetable coreunption (kg/yr) 0.0006+00 | 1.4006+01 DIET(2)
RO | Milk corstaption (LAyT) not weed | 92005401 - DIET(3)
RO18 | Meat ad poultry corsnption CkaAr) ot wsed | 6.3008+01 --- DIET(4)
RO'8 | Fish coreiemtion (kasyr) ot texd | 54008400 . DIET(5)
RY8 | Other seafocd eranption (ko) ot wed | 9.000E-O01 DIET(6)
RO1B | Soil irgestion rate (g/yr) 1.7506+01 | 3.6506401 —-- SOIL,
RO18 | Drirkirg water irtake (L/yr) 84005402 | 5.100e+(2 --- DT
RO18 | Cattanination fraction of drirking water 1.000E+00 | 1.0006+00 - oW
RO18 | Contarination fraction of houschold water rot wsed | 1.0008+00 --- FH
RIB | Contamiration fraction of Livestock water ot used | 1.0006+00 Fil
RO18 | Comtamiration froction of irrigetion water 1.900e+00 1 1.0008+00 FIRW
RO1B | Comtamination fraction of agmtic food rot used | 5.000E-01 --- e
ROIB | Contamiration fraction of plant focd -1 -1 0.500E:00 FPLANT
RJB | Cottanimation fraction of meat rot wsed |1 --- AEAT
RO18 | Contamination fraction of milk not weed |-1 --- MILK
ROTY | Livestock fodder intake for meat (kg/chy) ot wsed | 48008401 --- LFIS
RO19 | Livestock fodder intake for milk (kg/day) not teed | 5.500E+01 A LF16
RO1Y | Livestock water intske for meat (L/cay) ret wsed | 5.000e40t --- LWI5
RO19 | Livestock water intake for milk (L/cay) rot used | 1.600e402 LWI6
ROTZ | Livestock soil intake Cka/day) rot used | 5.000E-1 --- LsI
ROTS | Mass leadfing for foliar deposition (g/m*3) 1.00E-04 | 1.000E-0% M
ROTZ | Depth of soil mixing layer (m) 1.5006-01 | 1.500e-01 o™
RO19 | Depth of roots (m) Q.00E-01 | 9.000E-0 DROOT
RO19 | Drirkirg water fraction from grourd water 1.0005400 | 1.000e+00 - FGDW
RO19 | Hasehold water fraction from grourd water 1.0006+00 | 1.000E+0 --- FGHH
ROT9 | Livestock water fraction fram groud weter ot weed | 10006400 - FGALW
RO19 | Irrigation frection fram grourd water rot wsed | 1,0008400 --- FG{IR
RI%B |-Wet weicht crop yield for Non-Leafy (ka/f*2) 7.000e-01 { 7.0006-01 (1)
RIGE | Wet weight crop yield for Leafy (ka/2) 1.500e+00 | 1.500e+00 YW(2)
RISB | Wet weight crap yield for Focer  (kg/mt™2) not wead { 1.100E+00 - W(3)
RSB | Growirg Seeson for Narleafy (years) 1.700e-01 | 1.70CE-01 - TE(1}
RIB | Growirg Seasan for Leafy (years) 2.5006-01 | 2.500e-01 --- TE(2)
RI%B | Growing Seastn for fodder  (years) rot used { B.00E-(2 --- TE(R)
R1SB | Trarslocation Factor for Narleafy 1.00CE-01 | 1.000E-01 --- TIV(D
R19B | Trarslocatian Factor for Leafy 1.0065+00 | 1.0006+00 - TIV(2)
R18 { Trarslocation Factor for Focder rot wed | 1.000E+00 --- TIV(3)
R19B | Dry Foliar Interception Fraction for Nomrlesfy | 2.500E-01 | 2.500E-O01 --- RORY(1)
R198 { Dry Foliar Interception Fraction for Leafy 2.500e-01 | 2.500e-0 --- RORY(2)
R19B | Dry Foliar Interception Fraction for Fodder ot wsed | 2.5006-01 RORY(3)
R198 | Wet Foliar Interception Fraction for Mavleafy | 2.5006-01 | 2.500E-01 - RET(1)
R1B | et Foliar Interception Fraction for Leafy 2.5006-01 | 2.5006-01 .- RWET(2)
R19B | et Foliar Interception Fraction for Fodder rot wsed | | 2.5006-01 --- RET(3)
R198 | Weathering Ramoval Corstart for Vegetation 2.000e+01 | 2.000e+01 WLAM
€l | C-12 cocentration in water (g/a*3) rot wsed | 2.000E-05 C1AMR
Cl4 | C-12 coreantration in covtamirated soil (g/g) rot wed | 3.000E-02 --- iz
Cl4 | Fraction of vegetation carbon fram soil ot weed | 2.000E-02 --- CIL
Cl | Frection of vegetation carbon fram air rot wsed | 9.800E-01 .- CAIR
Cl4 | C-14 evasion Layer thickmess i soil (m} rot wed | 3.000E-O01 DM
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RESRAD, Version 5.8 T Limit = 0.5 year 12/14/98 1726  Page 6

L — Summary ; Cs137, resident, 10000m2 File: C137R1K.RAD
Site-Spacific Parameter Summary (contined)
User Used by RESRAD Parameter
Maru Paraveter It Default | (If differert from wser irpat) Name
Cl4 | C-14 evasion flux rate fram soil (1/scc) mct wed | 7.0006-07 --- EVSH
Cl | C-12 evasion flux rate fran soil (1/sec) ot vsed | 1.000E-10 --- REVEN
C# | Fractio of grain in beef cattle feed rot wed | 8.000E-01 --- AVEGL
L% | Froction of grain inmilk cow feed rnot wsed | 2.00CE-O1 - AFES
STCR | Storage times of cortamirated foodstuffs (days):
STCR Fruits, ren-leafy vegetables, ard grain 1.4006H01 | 1.4006+07 --- SR _T(1)
SR | Leafy vegetables 1.000E+00 | 1.000E+00 STR_1(2)
STOR Milk 1.000E400 { 1.0006+00 --- STCR_T(3)
STR | Meat and paultry 2.0006401 | 2.000E+01 STOR_T(4)
SR Fidh 7.000e400 | 7.0008+400 - STOR_T(5)
SR | Cristaces ad mollisks 7.000E+00 | 7.000E400 STOR_T(6)
STCR wWell water 1.000e+00 | 1.000E+00 --- STCR_T{7)
SR Surface water 1.000E+00 | 1.0006+00 .- STCR_T(8)
SR Livestock fodder 4 S00EH01 | 45008401 --- STCR_T(?)
R21 | Thidkess of kuildirg foudatian (m} rot wsed | 1.500E-01 -~ FLOR
RO2T | Bulk desity of building faurdation (/om™3) rot wed | 2.4008400 --- DENSFL
RP1 | Total poresity of the cover material rot used | 4.000E-01 --- TPV
RO21 | Total poresity of the building foudhtion rot wsed | 1.000E-01 TPFL
RZ21 | Volunetric water content of the cover material ot wsed | 5.000E-02 PHAOCV
R121 | Volumetric water contert of the faurdhtion Mot wsed | 3.000E-02 PHOFL
R { Diffusion coefficient for radmn gas (mv'sec):
RE21 in cover material rot usad | 2.000E-0% DIFCV
RCG21 in foudation material rot wsad | 3.000E-07 - DIFFL
R21 in contaminated zore soil rot wed | 2.000E-06 --- DIF2
ROPY | Radon verticat dimersion of mixing (m) ot wiead | 2.0006400 .- HAIX
R21 | Average buildirg air exchage rate (1/hr} rot wsed | 5.000E-01 --- REXG
— RP1 | Height of the building (roam) (m) rot wsed { 2.500e400 m.- HRM
R21 | Buildirg irmterior area factor ot wsed | 00008400 --- FAl
R21 | Building depth below graund surface (m) rot wsed [-1.0006400 --- DMFL
R021 | Emrating power of RvZ2 gas rot wsed | 2.5006-01 --- BNACT)
RO21 | Brerating paser of Rr2X) gas rot used | 1.500E-01 --- BINA(D)
Surtary of Pathway Selectios
Patheary User Selection

1 -- exterral gamma active

2 -- irhalation (wo radm) active

3 -- plant ingestion active

4 -- meat ingestion suypressed

5 -- milk ingestion sppressed

6 -- agatic fouxk sppresserd

7 -- drirking water active

8 -- s0il ingestion active

9 -~ radn suppressed

Fird pesk pathuey doses symressed

g
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RESRAD, Versicn 5.2 T Limit = 0.5 year 12/%/98 17:2%6  Page 10
Summery : Cs137, resident, 100002 File: CT37R10K.RAD

Total Dose Cantributians TOOSE(T,p,t) for Irdividel Rediouclices (1) ad Pathways (p)
As mrayr ad Fraction of Total Dose At t = 3.000E+400 years
Water Indeperdlnt Pathways (Irhalation excludes radm)
Grourd Irhalation Radon Plant Meat Milk Soil
Radio- )
Nclide menvfyr fract. mremyr fract.  mremfyr fract. mrenyr fract. mrawhyr fract. mreniyr fract.  mramdyr frect.

Cs-137 42118401 08085 1.&566-05 0.0000 0.000e+00 0.0000 4.7425400 0.1012 0.000E+00 0.0000 D.000E+00 0.0000 1.574E-02 0.000G

Total  &.Z11EXD] 0.8085 1.04E-(b 0.0000 C.OUCE+00 0.0000 &.7426+00 010712 O.CECERD 00000 0.000Ew0 0.0000 1.576=-02 3. 008

Total Dose Contributicns TDOBE(T,p, 1Y for Irdividal Radiouclices (1) ad Pathweys (p)
As mrem/yr ard Fraction of Total Dose At t = 3.0005+00 years
Water Deperdent Pathwarys
vater Fish Radcn Plart Meat Mi Lk All Pattwaonys®
Radio-
Nelide mranvyr fract.  mranvyr fract. mrenfyr fract. men’yr fract. mrenyr fract.  mramyr fract,  mrenwyr fract.

Cs~137 0.0005400 0.000G  C.000E+00 0.0000 0.C00e+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000E+0C 0.0000 4.6872+01 1.0000

Total 0.0008+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000 0.0008400 0.0000 0.000E+00 0.0000 4.48/E+01 1.0000
*3um of all water irdeperdert and depercint (athweys.
¥

A&A/mkb
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RESRAD, Version 5.8 Th Limit = 0.5 year 12/ 172 Page 12
Summary @ Cs137, residert, 100002 File: CII/RIK.R
Total Dose Comtributions TDOSEC,p,t) for Individal Radinclides (i) and Pathways (p)
As mrem/yr ad Fraction of Total Dose At t = 3.000F+01 years
Water [rckbperchrt Pathuays (Irhalation excludes radm)
Grourd Irhalatien Radm Plant Meat Milk Sorl

Redlic-
Neclide mremfyr fract.  mrenyr fract.  mremfyr fract,  mrenvyr fract.  erendr fract,  mremdyr fract,  mrendyr fract.

Csi37 2.266EH01 U065 .70%E-06 0.0000 G.00CE+00 0.0000 2.53(E+0 0.1072 0.000E+00 0.0000 0.000E+00 0.0000 B.4066-03 0.0003

Total 2.2466401 0.8565 9.79%E-05 0.0000 0.000£+00 0.0000 2.5306+00 0.1012 0.000£+00 0.0000 0.000E+00 0.000C 8.4066-03 0.00CB

Total Dese Cantributicrs TOOSECE,p,£) for Irdividal Radicwciides (i) ad Pathways (o)

As mmemyyr and Fraction of Total Dose At t = 3.0006+01 years
Water Depercient Pathways
water Fish Radn Plat Meat Milk All Pathways*
i
Radio~
Mreclide mremfyr fract. mrew'yr fract. mrawyr fract.,  mremfyr fract.  mremfyr fract.  mrawyr fract. mremyr fract.

Cs-137  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000  0.000E+00 0.0000 0.000E+00 0.0000 2.5006+01 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.0006+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 25008401 1.0000
*aum of atl water ircependint ard depercint patheeys.
i

A&LA/mkb
ApxARevl.doc A-00 06/29/99



RESRAD, Versian 5.82 Té Limit = 0.5 year 12/6/8 17:26 Page 13

Sumary : £s137, resident, 10000m2 File: CI3RIK.RAD
i
Tatal Dose Contributias TDOSE(T,p,t) for Irdividel Radioclides (i) ad Pathways (p)
As mremyyr and Fraction of Total Dose At t = 5.0006+01 years
Water Irckpercirt Pathways (Irhalation excludes radm)
Grourd Irhalation Racbn Plant Meat Milk Soil
L
Radic-

Nclide memAr fract. rreawfyr fract. mramfdyr fract.  mewfyr fract. ? fract. menyr fract. mremhr  fract,

Cs-137 14105401 0.8585 6.1496-06 0.0000 0.000e+00 0.0000 1.5832+00 0.1012 0.00CE+00 0.0000 0.000E+00 0.0000 5.277E-(5 0.0003

Total  7.47106401 0.885 4.14%E-05 0.0000 0.000E+00 0.0000 1,585:+00 0.1012 0.0002+00 0.0000 0.00CE+00 0.0000 5.277E-03 0.0003

Total Dese Contributions TDOSE(,p,t) for Irdividuat Radionuclides (i) and Pathways (p)
As mrenyyr ard Fraction of Total Dose At t = 5.000EH01 years
Vater Deparrirtt Pathways
Water Fish Ractn Plant Mesat: Milk ALl Pathways*
L
Radio- -
Nclide menyr fract., mromfr fract. mremyr fract. menyr fract. mreanyr frect.  mrenyr fract.  mrewyr  fract.

Cs-137 0.000E+00 0.0000 0.00CE+00 0.0000 0.0C0E+00 0.0000 0.0COE+00 0.0000 0.00CE+00 0.0000 0.00CE+00 0.0000 1.570e+01 1.0000

Total 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 ©.0002+00 0.0000 1.5706+01 1.0000
*am of all water irdependent and deperdent pathways.
|

A&A/mkb
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RESRAD, Version 5.82 ThLimt = 0.5 yea- 12/14/M| 1726 Page 15
Sumery & Cs137, resicent, 10000m2 file: CI3MRMIK.RD

Total Dose Contribtiors TDOSE(i,p,t) for Irdividat Radiouclides (i) ad Pathways (p)
As mramfyr ad Fraction of Total Dose At t = 3.000EHR years
Water [nckrerdent Pathways (Irhalation excludes radn)
Grord Irhalaticn Rackm Plat Meat Milk
Rartic-

Soil

Nrlide mranfyr fract. mreyyr fract. mranyr fract. mrenvyr fract.  mrewyr fract.  mremfyr fract.

mayr  fract.

Cs-137 4.194E-02 0.885 1.8296-08 0.0000 O0.C00E+(0 0.0000 4.7Z7%-(5 0.1012 0.000E+00 0.0000 0.0XE+00 0.0000 1.54%-(5 0.000

Total 4. 1%%E-02 0.8585 1.829E-08 0.0000 0.000EHD 0.0000 4.72%-05 0.1012 ©.000E+00 0.0000 §.D0CE+00 5-0000 1.56%-05 0.0008

Total Dose Contributions TDOSE(T,p, t) for Irdividal Radiowclides (i) ard Pathvays (o)

As mremyyr &nd Frectiun of Total Dase A+ ¢ = 3.000EHE years

Water Dependent Pattweys
Water Fish Radn Plant Meat Mitk ALl Pathearys*
Rexdio-
Nclide arandyr fract. memyr fract. mranyr fract., mremdyr fract. mrenhr fract.,  mrew'ye fract.  manfr  fract.

Cs-137 0.000e+00 0,0000 0.0006+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.00CE+00 0,0000 0.000E+00 0.0000 4.64685-02 1.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+)0 0.0000 0.000+00 0.0000 0.CO0EH00 00000 0.000E+0C 0.0000 4.655E-02 1.0000

i*amof all water inckpendent ard cepercertt pathuays,

A&A/mMkb
ApxARevi .dac A-69

006/29/99



RESRAD, Version 5.82 T4 Limit = 0.5 year 12716/ 17:25  Page 16

i
sumery : (5137, resident, 10000 File: C137R1ICK.RD
Total Dose Cortrilxtions TDOSE(i,p,t) for Trdividal Radicnuclides (i) ard Pathways ()
As nremyyr add Fraction of Total Dose At t = 1.000EHE years
Water Indepencent Pathuays (Irhalation excludes radm)
Grourd Irhalation Radn Plart Meat Milk i
Redic-

Melide mremyr fract.  mremfyr fract. mremfyr fract, men/yr fract.  mrawyr fract.  meawyr fract,  mranyr fract.

Cs-137” T.58%-09 0.8985 1.54E-15 0.0000 U.000EHO0 0.0000 3.577E-10 0.1012 0.000EH0 0.0000 G.000E+00 0.0000 1.321E-12 0,003

Total 3.53%-(09 0.8985 1.54E-15 0.0000 0.0002+00 0.0000 3.977E-10 0.1012 0.0005+00 0.0000 0.00CE+Q0 0.0000 1.321E-12 0.0003

Total Dose Contributions TOBE(T,p, ) for Irfividel Radiriclides (1) ard Pathieys (o)

As mrenvyr ad Fraction of Total Dose At t = 1.0008405 years
Water Deperdantt Pathuays
Water Figh Radon Plart Meat Milk Atl Pathways*

Ralio-
Nelide mremfyr fract.  mremyyr fract. mmenfyr fract, mrenyr fract. mrawyr fract. mrewyr fract.  mreemfn fract.

Cs-137 0.000e+00 0.0000 0.00CE+00 0.0000 0.000e+00 0,0000 0.000E+00 0.0000 0.000e+00 0.0000 C.000E+00 0.0000 3.931E-0% 1.0000

Total  Q.CO0E+00 0.0000 (Q.COCEH0C 0.0000 0.000E+00 0.0000 0,0005+00 0.000¢ 0.000E+00 0.0000 0.000E+00 0.0000 3.931E-0% 1.0000
*3um of all water Trdepercknt ad deperdent pathweys.
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RESRAD, Version 5.82 T4 Limit = 0.5 year 12114/ 17:26  Page 7
Summary : Cs137, residert, 100002 File: C13/RIK.RAD

Dose/Sarce Ratios Sumed Over All Pathways
Parert ardd Progeny Principal Rafionuclide Comtributions Indicated
Parert Prodet Bramch DSR{j,t} (mremfyr)/(pCi/g)
()] ¢j} Fraction® t= 0.000E+00 1.000E+00 3.0006+00 1.0006+07 3.0006+01 5.0008+01 1.0006+02 3.000EHR 1.000E+B

Cs-137 Cs-137 1.0006+00  1.9135+00 1.B47E+00 1.7248+00 1.5166+00 9.517€-01 5.976-01 1.867E-01 1.7776-(B 1.4%€-10

*Brarch Fraction is the cumulative factor for the j't primcipal radionuclicde daghter: OMBRF(j) = BRFCI*BRF(2Y* ... BRF(j).

The CER imciwckes oot Shutiors froa associated thaef life = 0.5 1) daghters.

bl ice

(i) t=0.000E+00 1.00(E+0 3.000E+00 1.000E+C1 3.0006+01 5.0006+01 1.000E+(2 3.00CEHR2  1.000e+3

Cs-137 13075401 133801 1.401E401  1.6498+01 26278401 498401 1332 1.407Bd  1.671E+1

Single Radioneclide Soit Gundelires G(i,t) in pCi/g

Basic Radiation Dose Limit = & mrem/yr

Summed Dose/Saurce Ratios DSR(T, 1) in (mramiyr)/(rCizg)
ard Sirgle Radionuclice Soi! Guidelines G(i,t) in Ci/g

at tmin = time of minimm single radionclide soil guideline
ard at tmex = time of meximm total dose = 0.000E+00 years
Mrlide Initial tmin DSR(i,tmin) G(i,tmin) DSR(E mex) G(T, tmax)
|

¢)) Cifg (years) {(=9[)] (FCi/g)
Cs-137 2.&27E+0% 0.000EH0 1300 130701 1.913EH00  1.307EH)
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A3 Results of RESRAD Calculations for Resident Child Scenario

A3l  Co-60: Resident Child Summary Output File
RESRAD, Version 5.8 T Limit = 0.5 year &/2P 1B Page

Summary @ CofG, resicent child, 10000m2
File - 0DA0CCOC.RAD

Table of Contents

Part I: Mixture Sums ard Single Racdioncl ide Guidelires

Dose Corrersion Factor (ad Related) Paraveter Summry ...

Site-Specific Parameter SUMMANY .cuvvicenriercenrrannaiais
sutmary of Patheay Selectias cuiaiiiiiiineienanneaes
Contaminated Zore axd Tatal Dose SUMMEMY areesn-narrae

Time = T.000EHDS «.vvivrverrnrenmimecesarssssassnes
Desa/Sarce Ratios Summed Over All Pathways woe.veennnanes
Sirgle Radioneclide So7l GAELIMES - vveviciieiarnnraans
Dose Per Mclice Summed Over ALL Pathveys oo cocevunnrnens.
Soil Concentration Per Noclice .iivceiineinnicrinionnneas

A&A/mkb
ApxARev1.doc

A-73

06/29/99



66/62/90

FL-Y 20p 1A Y xdy

QW vey

(2’) Y4018 | 200300072 | 23002 SE e momsus Y 900 | ¢a

(1’1 YW4018 | 2049000°€ | 20007 Wy o | sa

By *egE Usaay 800308} Woiieyuncoeoty | 6-Q

(€71 )il | §0-3000°2 | $D-T00°2 P/ LD/ 1) ‘olied DEL-poisaaL 1M Y 0900 | -

(2’1 Jild | 20-3000°2 | 20-2000°2 P /(By/1) ‘olies BpIsl-poIsALYeR] ¢ 090 | -0

(L'l MY | 20-3000°8 | 20-T00°8 SSLDILENP ‘Oljed Wleeare wossed Y 900 | %-a

1500308} SR} Py | wE-a

(1L )6400 | ©0-309°2 | -2 o9<a | 1-a

T1dABU fLo11SSEI J0) SI030R) LDISUSALLD 3500 1-a

(1 )2400 | wo-6L 2 | W-061°2 09 | 19

sidAieau ‘uolieeyal 104 SU030e) LDISIAD 8500 1-9

duReN 3eRq anep Jalaueled [a¥= M|
Jajaleed AR

NIS"JV4S00 =1t
AuBlirg Jojalesey (pO1819y PUB) J03E4 LDLSJBAID) 950

7000000 ¢ @td

20000l ‘P11 REPLISU “(go) ¢ AsBurng

2 sd Rl /0 Jead €70 = 3T

&G WIS "SR



6G6/6T/90 LY s0p [Asyyxdy
QY 2y

SN 1 L e124}5 Sz peleaiesn Jo Jeqiry | GlgH
M 2HA0GTT | TSR (MA/Gpdl) 9184 Burdird 1Yo | 108
gE (st W Q| (3D 0LEE-558 J0 ((N) \DISIATSIDUON X100 | 108
Mg L+00°L | Lo+ 000" L (3103 JonEm MoYaq W) tRcap et dird 1y | 10M
M £0-3000°L | ED-3000°L (24 3324 doup 3G JoEM | HLOY
=8 00HIXE’S | OO+A0E"5 Jaaeaed g apz pereries | yi08
1 L-3000°2 | D-00°2 IRipef d1re Py Aoz paleaes | i
Z5OH 20300071 § 204300071 {AAL) AJALITRLRO DLIMELPAY 0T PRIBNIRS | HI0Y
54 10-3000°2 | L0-3000°2 Ajrsouad 3aL308440 302 pRIRIRS | 408
75dL 10-3000"% { 10-2007% Ajrsoxd 1e301 Aoz pRiernes | Hi0M
VSN 0000571 | 00+057L (SplD/B) 207 pRleTues Jo AYLSB( | 0
e §0-3000° L | 0-3000°1 SOLEYCIDo 1105/83EM Jo) ASearoy | £10Y
VR G000 L | S0+00°L | (2wl PEd IO UBRUS AgUBRA J0) BOUR PausSalen | E10M
FEs o] 10-2000°2 | 10-3000°2 WBLOLYE00 Houty | gi08
HoLIar PEBURO | PERLAND apau LouiesLu] | S10d
it 10-3000°2 | 10-3000°2 (2AA) woLlebLuy | £108
41934 DO+00°L | 004300071 (AA) wiyeydioadd | €104
HLdvAd LO-3000°6 | L0-3000°S 1B1914 4300 wileldaRIiaceAs | £l
QIWH O+A00°8 | Pesn 30U (SedtyBY J1E UL AVIprY | EL0%
e Ty} o0F00°2 | 00400072 (tesAL) peads pulM enue abeseny | glo8
8 OOH0E7S | O0+I0E'S Jayaeed q auoz pejsuens) | €L0H
ZIH LH00°L | LOR0007L | (HAAN) AJiapiorpuod SHRRPAY A0z pejeuBD) | SLON
Az 10-3000°2 | 10-3000°2 Ay1sosod aA130844e U2 pRjELIED) | £lOY
2l L0-2000y | 10-30007% Azpsoucd 1e30y auoz [RRRUMERC) | 104
" §0-3000"1 | 00+3000°0 (JAA) 2384 LDLSOJR SU0Y pejeulEle) | ¢lod
250 O+30S"L | 004300571 {Cnain/B) 50z PRIEIEND Jo A3lseg | £10d
fo') -300°L | Pesn U (JAA) 382 Lopsoua ided Jano) | glod
AOSNa 005", | PEE 30U (Cxaitn/B) Jejanaw Jn00 4o Alsuaq | €108
GO 00+3000°0 | 00+3000°0 W) \dep ooy | oM
(Lo o0 | pesnaou | o900 :(vid)  JejeanouB ul wonessany | 2uoy
(L s 0+00°0 | 0H300°L | 0500 :(B/1d) spnoruoypey ediutod jelig | LR
(oL 00+3000°0 | Pen 30 (J4) S01eyDED Jop SLL | LIoY
%l COH00°0 | S0 L (44) suolyejroles Jop sanl | LioY
@)1 gHI00"L | 204007 (44} suoLIeyro1e0 Joj Sl | LY
i 2 00°E | 0+000°L (14) soLieoEs Jop s | Lo
{91 0H000°L | IR0 (14) SPIPBYDIED Joj SPUIL | HICY
(g LOH00°E | LOH00°E (44) swolejrones Jof sa | 1oy
(OB L+3000° L | 1LO+000" L (44) swlierees Joy saull | LL0Y
€)1 0OF00°E | 00+A000°S (JA) sopIe e Jo) sauLL | 1LCH
@n 00+3000°L | OO+000°L (M) suoLIeI=0 Jop sl | LY
1L O06°0 | 00+300°C (IAY JeLsoiew yo Jueiecerd SoULS Ak | L0
G W 00°E | 108062 (JAALGIL) 3]} 030P WDy LRLEES 21579 | L0y
o Arap 204300071 | 20+000°L W) royy epirbe o3 ey eded \piBey | LIOY
MOIHL 0+3000°2 | 0O+I0°2 (L) SUDZ PEJENUENLDD JO SSADPIYL | LIOY
YR 30004 | Y0001 (2ell) SUCZ pRJELIEILID JO BB | LL0W
ey (3nduL Josn Uy JBURLE 41) | 3esq 3] Jojaueeg ey
JajaEIeg BRI A9 P 23

A|ling JRJARIE] 14359115

oM 00DOem ¢ 21
30000 ‘P1iP WEpLSY ‘pgo) : Asaurg
¢ g @il &0 JedA g0 = I HL 8'G LDISIA “OnsR



RESRAD, Versien 5.82

T4 Limit = 0.5 yesr

Sumery ; Cod0, resident child, 10002

/9% 1128 Page 4

File  : COG0CCO0.RAD
Site-Speci fic Paramter Summary (omtinued)
" | User | | Used by RESRAD | Porameter
Meri Parareter Irput Default | (If different frvmisa Iput) Name
ROTS | Ureat. zare 1, thickness (m) 4000640 { 4.0006+00 --- H(TD
ROIS | Ursat. zore 1, soil dosity (g/am™3) 1.500E+00 | 1.500E+00 == DENSZ(T)
?015 | Ureat. zore 1, total rorosity 4 000F-0% | &4.00E-ON --- TREZ(1)
RO1S | Ureat. zane 1, effective porosity 2.000e- | 2.00e- .- BRUZ(1)
RO15 | Ursat. zore 1, soil-specific b parameter 53006400 | 5.300E400 -- BUZ(1)
RO15 | Ursat. zame 1, hydraulic condctivity (miyr) 1.000e401 | 1.00CE+01 - HOZ(1)
RQ1S | Distribution coefficients for Co-€0
RNG Cortamirated zore {at*3/g) 1.0005+33 | 1.LOEHD -- DO 12
RO16 Unsaturated zare 1 (at™3/g) 1.000e4X | 1.000e4 --- poba 1,1
RO16 Saturated zare (at*3/g9) 1.0006+5 | 1.000E+3 s DCNJCSC 1)
RO Leach rate (AT 0.0006+00 | 0.000E+00 1.6666-04 ALEACH( 1)
RO6 Solubility comstant 0.000E+00 | 0.000E+00 rot used SOLLEKC 1)
ROVY | Irhalation rate (3/yr) 2. 7265 | B.4UEHD --- INHALR
ROT7 | Mass loading for irhalaticn (g/M3) 1.000E-04 | 1.000e-04 - MLINH
RO17 | Exposire duration 60008400 | 3.0006401 --- D
R0O17 | shieldirg factor, irhalation 4.00E-01 | 4,000e-01 --- SHF3
RN7 { Shielding factor, exterral game 7.00E-01 | 7.000e-01 --- SHF1
RM7 | Fraction of time spart inchors 8.30-01 | 5.000E-01 --- FIND
ROT7 | Fraction of time spent autcoors (on site) 8.90E-2 | 2.50E-01 - FOD
RO17 | Shape factor flag, external gamm 1.000e+00 | 1.0006+00 >0 shows circular AREA. FS
RO17 | Radii of shepe factor array (used if S = -1):
ROI7 | Outer amular radics (m), rirg 1: rot wsed | 5.0006401 --- RAD_SHAPE( 1)
RO7 | Outer artular radive (M), ring 2: rot wsed | 7.071E+01 - RAD_SHAPE( 2)
rROTY Outer arular radius (M), rirg 3: not wed | 0.000EH0 - RAD_SHAPE( 3)
ROV7 |  Outer arrular radius (m), ring 4: rot wed § 0.0005+00 .- RAD_SHAPE( 4)
ROT7 |  Outer amular radile (m), rirg 5: not uwsed | 0.0008400 --- RAD_SHAPE( 5)
ROY7 Outer amular radits (m), rirg 6: ot wed | 0,0006+00 . RAD_SHAPE( 6)
ROT7 {  Outer amutar radius (m), rirg 7: mot wsed | 0.0006+00 .- RAD_SHAPE( 7)
RO7 |  Outer arrular radivs (m), rirg 8: rot wsad | 0.000EH00 --- RAD_SHAPE( 8)
ROT? ! Quter arular radivs (W), rirg 9: not «sed | 0.000E+00 - RAD_SHAPE( 9)
RN7 Outer arular radice (m), rirg 10: rot usad | 0.000E+00 -- RAD_SHAPE(10)
ROT7 Outer arular radivs (m), rirg 11: not wsed | 0.000E+00 --- RAD_SHAPE(11)
ROT7 |  Outer arular radius (m), rirg 12: ret used | 0.000E+00 -- RAD SHAPE(12)
RO17 | Fractios of arutar arees within AREA:
rRN7 Ring 1 rot wed | 1.000EH0 -- FRACAC 1>
RO7| Rirg 2 rot wsed | 2.75%-01 -- FRACAL 23
ROY7 Rirg 3 rot wsed | 0.000E40 -- FRACAC 3)
rRN7 Rirg 4 rot wsed | 0.000E400 --- FRACA( 4)
RO7 Rirg 5 rot weed | 0.0008H0 --- FRACA( 5)
RO17 Rirg 6 rot wsed |, | 0.000E+00 --- FRACA( 6)
RON7 Rirg 7 ot wad | 0.000E+00 --- FRACAC 7
ROT7 Rirg 8 rot wsad | 0.000E+00 --- FRACAC 8)
RO17 Rirg ¢ ot wed | 0.000E400 --- FRACA( 9)
RO17 Rirg 10 not weed | 0.000E+00 --- FRACA(1D)
ROV7 Rirg 1 rot wsed | 0.000E0 --- FRACA(11}
ROT7 Rirg 12 rot used | 0.000E+00 --- FRACAC12)
A&A/mkb
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RESRAD, Version 5.82 Th Limit = 0.5 year 0529/ 11:28 Page &
Sumery : Cofd, residert child, 10000m2
File : OOAOCCOC.RAD

Site-Specific Parameter Summary (contirued)

2 | | User | I Used by RESRAD [ Poranoter
Mau Parareter Irput Default | (If different fram wser irput) Namg:
Cl4 | Fractien of vegetation carbon fram air mot wsed | 9.800E-01 .- CAIR
% | £-14 evosion Layer thidoess in soil (m) rot wsed | 3.000E-M --- DMC
Cl4 | C-14 evasion flix rate fram soil (1/sec) not weed | 7.000E-07 - EVSN
Cl4 | C-12 evesion flux rate fram soil (1/sec) ot wead | 1.000E-10 --- REVSN
€14 | Fraction of grain in beef cattle feed ot wsed | B.000E-01 --- AVFGS
C¥ | Fraction of grain in milk cow feed ot wed | 2.000E-0 - AVFES
STCR | Storage times of cotaminated fooktuffs (days):

STR Fruits, nonleafy vegetadbles, ad grain 1.4006401 | 1.4008+01 --- STOR_T(1)
STR Leafy vegetables 1.0006+00 | 1.000E{0 --- STCR_T(2)
STR | Mitk 1.000E+00 | 1,000E400 - - | STRI)
SR | Meat ard prultry 2.0006+01 | 2.0008:01 STOR_T(4)
STOR Fish 7.000640) | 7.000e+00 --- STR_T(5)
STR Cnstaces ad mol lusks 7.0006+00 | 7.000e+00 --- STOR_T(6)
STR Wetl water 1.000e400 | 1.0006+00 - STR_T(N)
STR Surface water 1.000E+Q0 | 1.000E+00 STCR_T(8)
STCR Livestack fedder 4500601 | 4.500e+01 STR_T($)
REET | Thickness of building fourkition (m) ot used | 1.500E-01 .- FLOOR
R(21 | Bulk dersity of building foundation (g/am*3) rot wed | 2.4000400 --- DENSFL
RBT | Total porosity of the cover material ot used | 4.0006-O1 - ™V
ROZT | Total porosity of the buildirg fourdation ot wsed | 1.000E-01 - TPFL
RET | Volumetric wster content of the cover material mt wsed | 5.000E-(2 --- PRV
RO21 | Volumetric water contert of the fourdation rot used | 3.00CE-(2 PH2OFL
RI21 | Diffisfon coefficient for rackn gas (nysec):
RO21 in cover materiat rot used | 2.000E-06 DIV
RE21 in farchtion mterial , ot used | 3.0006-07 . --- DIFFL
RO21 in contaminated zone soil rot teed | 2.000E-06 - DIFCZ
R21 | Radon vertical dimersion of mixing (m mt wsed | 2.0006400 --- HMIX
RI21 | Average building air exchange rate (1/hr) rot wsed | 5,00CE-01 --- RDG
R21 | Height of the huilding (room) (m) rot weed | 2.5006+00 HM
RIR1 | Buildirg interior area factor ot wsed | 0.0006+00 --- FAl
RI2T | Buildirg depth below ground surface (m) rot used  |-1.0008+0 --- DMFL
RIZ21 | Emarating power of Rr22 gas ot weed | 2.5006-01 --- EMANA( 1)
RI21 | Emerating power of Rr-220 gas ot used | 1,500E-01 --- BANACZ)
A& A/mkb

ApxARevI.doc A-T8 06/29/99
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RESRAD, Version 5.82 T4 Limit = 0.5 year B9 11:28 P 8
SuTTary : Cof0, resident chitd, 100002
File » CO500C00.RAD

Centaminated Zore Dimersiarg Initial Soil Cacentratiars, pCi/g

Area: 10000.00 sqare meters Co-60 1.000e400
Thickness: 2.00 neters

Cover Depth: 0.00 neters

Total Dose TOOSECE), mremyyr

Basic Radiation Dose Limit = 5 mran/fyr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Tire (t)

t Gears): 0.000E400 1.000E400 3.000EH00 1.000+01 3.70E:01  5.0000H0" 1.000E4R 3.0000HR2  1.00EHB

TOCSE(t): 1.G53EHH 9. 33400 7.0%E40 28755400 2.00FE-01 1.457E-(0 2.0156-05 7.373%-17  0.000e+00

M(t): 4.20E-01 3.60E-01 2.8%E-01 1.1%E-01 8.11%-B 5.57-04 B.04E-07 2.56%E-18  0.000E+00
Mexcimm TDOSE(E):  1.0635+401 mewyr  at t = 0.0006+00 vears

A&A/mkb

ApxARevl . doc A-80 06/29/99



RESRAD, Versiom 5.82 Tk Limit = 0.5 year 06/ 1:28 Page 9
Sumery : Cofl, resident child, 100002
File : OOG0C000.RAD

Total Dose Contributions TOOSE(T,p,t) for Individual Radioclides (i) ad Pathuays (p)
As mrenyyr ard Fraction of Total Dose At t = 0.000EH0 years
Water [rokperdent Pathueys (Irhalation exclues racon)
Groud Irhalation Radmn Platt Meat Milk Soil
Radio-
Nelide mrevyr fract.  mrawyr fract. mremfyr fract.  mremfyr fract.  mremfyr  frect, menyr fract.  memAr fract,

Co0  1.052+01 0.98)7 4.29E-C6 0.00C0 0.000E+00 C.0000 2.G77E-01 0.0197 0,0006+00 0,000 0.000E300 0.0000 1.82%E-@ 00002

Total  1.032E+G1 0.9801 4.29%E-06 0.0000 0.000EW00 0.0000 2.C77E-01 D.0797 0.000E+00 0.0000 0.000E+00 0.0000 1.82%4E-3 0.0002
R

Total Dese Cortributions TDOSECT,p,t) for Individal Radicclides ¢5) ad Pathvays (p)
As mrenyyr ard Fraction of Total Dose At t = 0.000E400 years
Water Deperdant Pathuays
Water Fish Radn Plant Meat Milk ALl Pathways*
Radio-
Mclide memAr fract. mrewyr fract. mrewyr fract. mrew'yr fract. mrendr fract.  mremyr frect, meyr  fract.

Co-60  0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 00000 O.00CE00 0.0000 0.000E+00 0.0000 0.0005+400 0.0000 T.0R36+01 1.0000

Total  0.000E+00 0.0000 0.00GE+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.0532+07 1.0000
*Sum of all water irckpercknt ard deperdint pathueys.
¥

A&A/mkb
ApxARevl.doc A-81 06/29/99
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RESRAD, Version 5.82 ThLimt = 0.5 year 05/29/99 11:28  Page N1
E

Surmary : Co, resident child, 10000r2

File : 0080CC0G.RAD

Total Dose Cattritutions TOOSE(H,p, t) for Irdividal Rediocl ides (i) ard Pathvays (p)
B:%mdmﬂmgo*aﬂm_oﬂmxnnuu.améﬁﬁ
Water Indeperrent Pathways (Irhalation excludes racom)
Grard Irhalation Radm Plant Meat Milk Soil
LI
Radic- . .
Nelich mrenyr tract.  mrawyr fraco, Tremfyr Jract. rremfyr fract.  mrenfyr  fract. men/yr  fract. memfyr  fract.

Co-60  6.9556+00 0.9801 2.871E-06 0.0000 0.COEAD 0.0000 1.3%56-01 B.0197 0.000E<00 0.0000 0.0006+00 0.0000 1.256-B 0.0002

Total — 6.9555+00 0.9801 2.891E-(6 0.0000 0.0C0EH0 0.0000 1.%%5E-01 0.0157 0.000E+00 0.0000 0.00GE+0 0.0000 1.22%-03 0.0000

%
Total Dose Contributions TOOSECH,p, t) for Irdividal Radioelides (1) ard Pathuays (p)
i
ngdmanﬁ.ﬂom._dﬁ—cﬂmkﬂnu.gﬁmﬁ
Water Depercent Pathways
Water Fish Radtry Plant Meat Milk ALl Pattwarys*

|

Radio-

Mclide mremAr fract. mremhyr fract. mremfyr fract. mrew/yr fract. mrewyr fract. ewyr fract.  mremAr fract.
Co60  0.0006+00 0.0000 0_COCE+00 0.0000 ©.000EX0 0.0000 O.000EM0 0.0000 0.000E+10 0.0000 0.000EH00 0.0000 7.0962+00 1.0000

Tatal  0.0008+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000+ 0.0000 0.0006+00 0.0000  7.096+00 1.0000
*8&um of all water irdspendent ardd deparciert patheays.
i

A& A/mkb
ApxARev] doc A-83 06/29/99



RESRAD, Version 5.82 T4 Limit = 0.5 year 0572992 11: 28 Page 12

Sumary @ Cot0, residnt child, 100002
File  : EOSOCCO0.RAD

Total Dese Contritutios TEOSE(H,p,t) for Irdividal Radioclides (i) ard Pathwinys (p)
As mrawyr and Fraction of Total Dose At t = 1.000B+01 years
wWater Indepenckrt Pathways (Irhalation excludes racn)
Ground Irhalation Radm Plart Meat Milk Soil

Redio- e o
Noiice mawyr fract. mewyr fract. menyr fract. mranyr fract. mremAr  fract. mrenyr fract.  mremfyr  fract.

Coé)  2.7676+00 09801 1.150E-06 0.0000 0.000E+00 0.0000 5.5&€-02 0.0157 0.0006HD 0.0000 0.000+00 0.0000 4.8956-04 0.0002

Total  2.767E+00 0.9801 1.15(E-06 0.0000 0.000E+00 0.0000 5.566E-02 0.0797 0.00CE+00 0.0000 O.00ED 0.0000 4.885E-04 0.0002
i

Total Dose Contritutions TOOSECH p, t) for Irdividiel Radicrielides (i) ard Pathvays (p)
As mrenyyr and Fraction of Total Dose At t = 1.000B401 years
Water Depervint Pathways
Water Fish Rackn Plant Meat Milk ALl Pathrays®

i
Radio-
Mclide memAr fract. mremyr fract. mremwyr fract. mremwyr fract. mavyr fract. mremyr frect.  mremAyr  fract.

Co-€0  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.&7%E+00 1.0000

Tatal  0.0005+00 0.0000 0.00CE+00 0.0000 0.000E+C0 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000+00 0.0000 2.823E+00 1.0000
*sum of all water irckperdent and depercknt pathuays.

A&A/mkb
ApxARev1 doc A-84 06/29/99



RESRAD, Version 5.8 TaLimit = 0.5 year /2992 11:28 Page 13
SumBry ¢ Cef0, resident child, 100002
File  « COSOCCO0.RAD

Total Dose Contributions TDO0SEC,p,t) for Irdividael Radionelides (1) ad Pathweys (p)
As mreny'yr ard Fraction of Total Dose At t = 3.000E+01 vears
Water Indepercent Pathways (Irhalation excludes roct)
Gord ©  Irhalation Rackn Plat Meat Milk Soil
¥
Radic-
Melide menyr fract.  mewyr fract.  memAr  fract. eyt fract. mrewyr fract. mremAr  frect. - mremiyT  fract.

Co60  1.988-01 0.5801 8.26F-08 0.0000 0.000E+00 0.0000 3.9%E-(G 0.0197 0.000E+00 0.0000 0.000E+00 0.0000 3.5126-05 0.0000

Total  1.98%-01 0.9601 8.2%2-08 0.0000 0.0C0E+(D 0.0000 3.958E-(5 0.0197 0.000E+00 0.0000 0.C00E00 0.0000 3.512E-05 0.0002

Total Dose Contributicns TOOSE(E,p,t) for Irdividael Radiouclices (i) ad Pathuays (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Depercnt Pathuways
Water . Fish Radin Plart Meait Milk ALL Pathwens*

Radio-
Melide mrawyr fract.  mrewyr fract. memAT fract.  menyr fract. mremir  fract. menfyr fract.  mremAyr  fract.

Cor&)  0.0008+00 0.0000 0.000E+00 00000 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 2.028E-01 1.0000

Taotal  0.000E+00 0.0000 0.000E+00 0,0000 0.0CCE+0 0.0000 0.000=+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.0286-01 1.0000
*3m of all water irdependent ad deperdant pathvays.
k

A& A/mkb
ApxARev1.doc A-85 06/29/99



RESRAD, Versian 5.82 T Limit = 0.5 year 065/29/99 11:28  Page ¥
Sumery @ Cof), resicent child, 100002
File : 00S0CCO0.RAD

Total Dose Contributions TOOSE(,p,t) for Individal Radicuclides ¢i) ad Pathwarys (p)
As mrem/yr ard Fraction of Total Dose At t = 5.0005+01 years
Water Irdepengnt Pathmays (Irhalation excludes rackn)
Graurd Irhalation Ratn Plat Meat Milk Soil
Radio-
Mclide mrenyr fract. mremfyr fract. mremyr frect. menyr frect. mrewyr fract.  mrewiyr  fract. mewyr  fract.

Tewd 14202 0,980 5.9056-08 0.0000 0.0006+00 0.000C 2.572£-05 0.0197 0.000E+00 0.0000 0.000E+00 0.0000 2_52%-06 00002

Total 1.42%€-02 0.9801 5.9356-09 0.0000 0.00CE+00 0.0000 2.872-0% 0.0197 0.000E+Q0 0.0000 0.000E+00 0.0000  2.57%-0% C.0002
i

Tatal Dose Contributicrs TDOEE(H,p, t) for Irdividal Raticiclides ¢(§) ad Pattuays (p)
As mremyyr ard Fraction of Total Dose At t = 5.000E+01 years

Water Deperdent Pathways
Water Fish Racin Plat Meat Milk ALL Pathuays*
Radio- : :
Mriide mremAr fract. mrenyr fract. mremAr fract. mrenyyr fract.  mrewyr fract.  nrawyr  fract, eyt fract.

Co-¢0  0.000E+00 0.0000 0.00CE+00 0.0000 .000E+00 0.0007 G.0OCEHO0 0.0000 §,000E+00 0.0000 0.00CE+00 0.0000 1.457E-02 1.0000

Total  0.000E+00 0.0000 D0.00CE+00 0.0000 0.000E+00 0.0000 O.COGE+00 0.0000 0.00Ce+00 0.0000 0.00CE+0 0.0000 1.4576-02 1.0000
*3m of all water indepercint ad deperdent patheeys.
k

A&A/mkb
ApxARev!.doc A-86 06/29/99
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RESRAD, Version 5.82 ThLimt = 0.5 year %/ 11:38  Page 16

Sumary : Cod0, resident child, 100002
File : ODSOCCO0.RAD

Total Dose Contribitions OO, p,t) for Irdividaal Radionclides (i) ard Pathvays (p)
As mrenvyr ard Fraction of Total Dose At t = 3.00E+2 years
kater [rekrerchnt Pathays (Irhalation exclucks radm)
Graurd Irhalation Rectn Plant Meat Milk Soil
Radio-
Melice mrendr fract.  mremfyr fract.  mrempyr  fract. menyr fract.  wemAT frect.  mremyye frect. mevyr  fract.

Co€0  7.227E-17 0.5801 3.004E-25 0.0000 0.000E+Q0 0.0000 T.454-18 0.0197 0.000E+00 D.0000 0.000E+00 0.0000 1.277-20 G.0002

Total  7.2276-17 0.9801 3.004E-25 0.000C O0.00CEH0 0.0000 1.454€-18 0.0797 0.000E+00 0.0000 0.000E+00 0.0000 1.2776-20 0.0002

Total Dose Contributions TDOSECH,p,t) for Individal Radioruclides (i) adl Pathways (p)

fs mrenvyr and Fraction of Total Dose At t = 3.000EHR years

Water Deperdent Pathvays
kWater Figh Radn Plant Meat Milk ALl Pathmeaysw

L
Redio-
Mrelide memyr fract.  mrawyr fract. menyr fract. menwyr fract. mremAr  fract. menyr fract. mmempr  fract.

Co-60  0.000E+00 0.0000 0.C0CE+00 0.00C0 0-00GE+00 0.0000 C.00CE+O0 0.0000 0.0005+00 0,000 0.000E+00 0.0000 7.37%-17 1.0000

Total  0_000E+00 0.0000 0.000E+00 0.0000 0.000E+G0 0.0000 0.00CE+00 0.0000 0.0005+00 0.0000 0.000e+00 0.0000 7.373%-17 1.0000
*Sum of all water indepercint ard dependent pathweys.
|

A&A/mkb

ApxARev1.doc A-88 06/29/99



RESRAD, Version 5.82 TaLimit = 0.5 year 05/29/99 11:28  Page 17

Summary = 0ot resicent child, 10000
File  : COS0COO0.RAD

Total Dese Contributiors TDOSECT,p, t) for Individael Radicrielides (i) ard Pathuays (p)
As mrenyyr and Fraction of Total Dose At t = 1,000EHE vears
Water Inckpendent Pathweays (Irhalation excludes recin)
Grourd Irhatation Ractn Platt Meat Milk Sail

Radio-
Melide mrevyr fract.  mrenfyr fract, mawyr fract. menyyr fract. reyr fract.  mremyyr  fract. memiyr  fract.

{o-60  0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+03 0.0000 0.00CER00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0. 000E+00 0.0000

Tetal  0.000E+0C 0.0000 0.000E+00 G.0000 0.00CE+00 0.0000 O0.000E+00 0.0000 0.000E+00 00000 0.00CE+00 0.000C C.000E+00 0.0000

&
Total Dose Cortributios TDOSECT,p,t) for Irdiviclal Radicnclides (i) ad Pathiays (p)
R
As mrem/yr ard Fractian of Total Dose At t = 1.00EXDG years
Water Depercirtt Pathways
Water Fish Rechn Plat Meat Mi(k Atl Pathways*

L
Redio-

Mrciide mrenyr fract. mreyyr fract. mrenyr fract. mraniyr fract.  mawyr  fract. mavyr fract.  mrenAT  fract.
Co-&0  0.000E+00 0.0000 0.00CF+00 0.0000 0.0002+00 0.0000 0.000E+400 0.0000 0.000E+00 0.0000 0,000+00 0.0000 0.000e+00 0.0000

Total  0.000£+00 0.0000 0.0006+00 0.0000 0.000E+0C 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 §.000E+00 0.0000
*sum of all water irdsperdent and depardent rathweys.

A&A/mkb

ApxARevl.doc A-89 06/29/99



RESRAD, Version 5.8 T Limit = 0.5 year 06/29/99 11:22  Pxge 18
Sumary : Cof, residat child, 10000m
File : (0800000 _RAD

Dose/Sarce Ratios Summec] Over ALL Pathways
Parent ard Progery Primcipal Radioriclide Contributions Indicated
Parent Prodct Brach DSR(],t)  Cmremyyr) /(ECi /)
(i) (jy Frectio t= 0.000E+00 1.0005+00 3.000EH00 1.0006+01 3.000E+01 5.000E¢01 10005402 3 .000E+00 1.000e43

Cot) Co-60 1.000E+00  1.0536+01 9.7536+00 7.096E+00 2.87%+00 2.028E-01 1.457-02 2.0156-05 7.37%-17 0.000E+00

“Branch Fraction 18 the amiative factor for the 't principal rafiaielice caghters AFRFG)) = BFCTPRI Gy BRF(J).

The DR includes contributions from associated (half-Life <= 0.5 yr) daghters.

]
Sirgle Radionclide Sofl Guidklires G(i,t) in Ci/g
k
Basic Radiation Dose Limit = 25 mremyyr
Nelide
K
() t=0.000E¢00 1.00(EH0 3.00EH0 T.00EXT 3.00E«)1 5.0002401 1.000E+2 3.000E+2 1.000EXS

K

Co&d 2375400 270400 3.5ZEH0 B.BEHO 1.ZZEHR  1LTIEHB  1.2415406 *1.13IEH5 %1316+

*at specific activity limit
i
|

Sunmed Oese/Source Ratios DSR(1,t) in (mremyyr)/(pCi/g)

ad Sirgle Radionxclide Soil Guidelires &(i,t) in pCi/g
at tmin = time of minimm sirgle radionelide soil guidelire
ard at mex = time of mexinun total dose = 0.000E400 years
*zrn:.nw Initial tmin DSR(1, tmin) G(i,tminy DSR(T , mex) G(T, tmex)

(i)  fCifg {years) ((Ci/g) (eCi/)
Co60 T.00EW0 ~ 0.000E40  1.0536+01 237400 1.05401 2.37£40

A&A/mkb
ApxARevl.doc A-90

06/29/99



RESRAD, Version 5.8 Th Limit = .5 year 06/29/99 11:28 Page 19
Sumary : Cof0, resident child, 10000r2
File = (OA0CC00.RAD

Irdividel Nuclide Dose Summed Over ALl Pathuays
Parent Muclide ad Brarch Fractien Irdicated
Nuclide Parent  BRE({) DOSE(j, 1), mremfyr

M (B = 0.000E+00 1.0008+00 3.000E+00 1.000E+01 3.000E+01 5.0006+01 1.000E+02 3.0006402 1.0006HB

Co6) Co60) 1.000EH0  1.0530+01 9.Z536+00 7.00EH0 2.B25+00 2,000 1.457E-02 2.019E-05 7.373-17 1).000E+00

BRF(i) s the branch fraction of the parent nclick.

Individal Mclide Soil Covertration
Parent Nuclick and Branch Fraction Irdicated
Mclide Parent  BRF(i) S(i,t), (Cifg
(y t= 0.000E+00 1.0006+00 3.0006+00 1.000E+01 3.000E+01 5.000E+01 1.000EH2 3.000E402 1.000E+B

Co0 Co60 1.00EM0  T.0006+00 B.766E-01 6.737E-01 2.680-01 1.956-(2 1.3836-05 1.913€-06 7.000E-18 0.000+30

BRF(i) is the brarch fraction of the paret nclice.

A& A/ mkb

ApxARevl.doc A-9] 06:29/99
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RERAD, Version 5.8 Th Limit = 0.5 year 05/%/9% 11:19  Page 3
Summany @ CST137, resident child, 10000m2
File : C1370000.RA0

Site-Specific Parameter Summary
Lser Used by RESRAD Parameter

Merut Parameter Irpst Default | (If differert from wser irput) Name
ROT | Area of cotamirated zone (MF*2) 1.0006+04 | 1.000E+H0% --- AREA
ROM1 | Thickress of cortaminated zone (m} 2.000+00 | 2.000e+00 - THICKD
RO11 | Lergth perallel to agsifer flow (W 1.0002+02 | 1.000e412 --- LCZPAQ
P | Basic radietion dose Limit {mremfyr) 2.5006+01 | 3.000e+01 --- BROL
RONM | Tire since placamett of material (yr) 0.000e+00 | 0.000E+00 - TI
ROM | Times for caloulations (yr) 1.000E+00 | 1.000e+00 T 2)
RO11 | Times for caleulations (ym) 3.000e+00 | 3.0006+00 .- 3
ROM | Times for calaulatiors (yr) 1.0006+01 | 1.000e+1 --- T¢ &)
ROT | Times for calculations () 3.0006401 | 30006401 T¢ 5)
KO | Times for caleulations (yr) 5.0006+01 | 1.000EH2 --- TC &)
ROT1 { Times for caloutations (yr) 1.000e+3 | 3.000e+(2 - (4]
RO ] Times for calaulatias (yr) 3 000EHR | 1.000eHB - T8
RNT | Times for caloulations (yr) 1.000e+13 | 0.000E+00 --- T¢ %)
ROV1 | Times for caleulations (ym) rot wsad | 0.00000 “—- T¢103
ROT2 | Initial prircipal redionclide (Ci/gd: Cs-137 | 1.0006+00 | 0.000E+(0 == SK 1)
RO12 | Coventration in grourdater  (pCiAL): 0s-137 | mot wsed | 0.000EH00 --- - WI¢ 1)
ROT3 | Cover depth (m) 0.000+00 | 0.000e+0 --- OOVERD
ROT3 | Dersity of cover material (g/cn™3) rot wed | 1500840 --- DENSCV
RO13 | Cover deyth erosian rate (mvyr) rot wsed | 1.000E-(3 ——- 7o)
ROT3 | Dersity of crtamirated zane (g/at™*3) 1.5006400 | 1.500e+00 e DENSCZ
ROT3 | Cortaminated zone ercsion rate (mfyr) 0.000e+0 | 1.00E-T --- 2
RO13 | Cortamirated zone total porosity 4.000E-01 | 4.00E-M --- TPCZ
ROT3 | Cotaminated zere effective porosity 2.000e-01 | 2.000e-01 --- EPCZ
RO13 | Centamirated zome hydraulic cordctivity (myr) | 1.0006+01 | 1.000E+01 --- HoCZ
RM3 | Contanirated zore b parameter 5.300e+00 | 5.300e400 - BZ
RO13 | Average armial wind speed (mysec) 2.000e+00 | 2.000E+00 --- WIND
RO13 | tumidity in air (git3) ot used | B.000E+00 HMID
RN3 | Evapotrangpiration coefficient 5.00e-01 | 5.000e-01 === EVAPTR
RO13 | Precipitation (mAyr) 1.000E+00 | 1.000E+00 --- PRECIP
ROT3 | Irrigation (myr) 2.000e-01 | 2.000e-01 e RI
ROT3 | Irrigation mxde overhead | overhead .- IDITCH
ROT3 | Ruoff coefficiert 2.00E-01 | 2.0006-01 --- RUNOFF
ROT3 | Watershed ares for nearby stream or pord (*2) | 1.000E+06 | 1.000E406 - WAREA
RO13 | Accuracy for water/soil comutatios 1.00Ce-05 | 1.000e-03 --- EPS
ROY4 | Dersity of satrated zoe (a/ar3) 15006400 | 1.5006+00 DENSAQ
RG14 | Saturated zore total porosity 4.000e-01 | 4.000e-01 - w2
ROV | Saturated zore effective porosity 2.00E-01 | 2.000E-01 3534
RO | Saturated zare hydraulic eorddetivity (hvyr) 1.000E+02 | 1.000E+02 --- L vd
RO1 | Saturated zere hydraulic gradient 2.00e-(2 | 2.000e-(2 - HGAT
ROT4 | Saturated zare b parameter 5.3005+0 { 5.300e400 --- 82
RO14 | Water table drop rate (mfyr) 1.00Ce-(8 | 1.00E-03 --- WIT
ROV { Well pp intake depth (m below water table) 1.000E+01 | 1.000E+01 DUWTBWT
RO | Model: Nordispersion (ND} or Mess-Balarce (MB) ND D --- MIEL
RO | Well punpirg rate (3A4m) 2.500EH2 | 2.500EHR - L
RO15 | Muker of unsaturated zare strata 1 1 --- NS

A& A/mkb
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RESRAD, Version 5.82 T Limit = 0.5 year w299 M1 Page 6
Summary @ CST37, resident child, 10000m2
File  : C13/0000.RAD

Site-Seecific Paraveter Summery (contirued)

User Usedt by RESRAD Parareter

Mery Parareter Irput Default | (If different fram user irput) Nerme
Cl4 | Fraction of vegetation carbon fram air ot wed | 9.800e-01 --- CAIR

Cl4 | C-%4 evasion layer thickness in soit (m) not weed | 3.0006-01 --- DM

Cl4 | C-14 evasion flux rate fram soil (1/sec) ot wesed | 7.000E-O7 LR EVSN

C'4 | C-12 easion flux rate fram soil (1/scc) ot wsed | 1.0006-19 --- REVSN
Cl4 | Fraction of grain in beef cattle feed mt wed | 8.0006-01 e AVFG,
C1¥% | Fraction of grain inmilk cow feed ot wead | 2.0006-01 --- AFGS
STOR | Storage tives of contamirated foodstuffs (days):

STR Fruits, non-leafy vegetables, ard grain 1.46008+01 | 1.4006401 --- SR T(H)
STR | Leaty vegetables 1.000EH0 | 1.000E400 STR_T(2)
SR | HMilk 1.000E+00 | 1.000E+00 STER_T(3)
SR | Meat ad poultry 2.0008+01 | 2.0006+01 STOR_T(4)
STCR Figh 7.0006+00 | 7.000E+00 - STOR_T(5)
STCR Cnstaces ard mol lusks 7.0006+00 | 7.000e+00 --- STCR_T(6)
STR | Mell water 1.0006+00 | 1.000E400 STOR_T(T)
SRR Surface water 1.0006+00 | 1.000e¢00 --- SI0R_T(8)
STR | Livestack fodker 4£.5006401 | 45006401 STCR_T(M)
RC21 { Thickness of buildirg fouchtion (m} ot wsed | 1.500E-01 --- FLOCR
R21 | Bulk dersity of building foundation (o/art3) rot used | 2.400E+00 .- DENSFL
R21 | Total porcsity of the cover material ot wsed | 4.000E-01 --- TV
R21 | Tetal poresity of the building fourdation rot wsed | 1.0006-01 TPFL

RE21 | Voluretric water oottt of the cover material rot teed | 5.000E-02 --- PHOCV
RE21 | Voluretric water ontert of the foudhtion nct wsad | 3.000e-(2 --- PHADFL
RI21 | Diffusion coefficient for radn gas (nysec):

R21 in cover reterial ot wad | 2.00E-06 .- DIFCY
RC21 in fardsticn material mot wead | 3.000E-07 --- DIFFL
21 in contaminated zone soil not wsed | 2.000E-06 .- DIFCZ
R(21 | Rachn vertical dimersion of mixing (m) not uead | 20002400 --- HMIX
R21 | Average building air excharge rate (1/hr) not used | 5.000E-01 REXG

R21 | Height of the buildirg Croam) (m) ot wsed | 2.500e+00 --- HR4

R2t | Buildirg irterior area factor rot wed | 0.0008+00 --- FAL

RO21 | &uilding depth below graud surface (m) rot wsed  {-1.000E€0 --- bMFL

RIET | Bmarating poser of RY222 gas ot wsad | 2.5006-01 --- BHANALT)
RI21 | Emratirg power of RrZ2) gas not used | 1.500E-0% .- EMANACZ)
A&A/mkb
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RESRAD, Version 5.82 T4 Limit = 0.5 year 05/29/%9 11:19  Pxe 9

Summary : CS137, resicent child, 100002
File : C1370000.RAD

Total Dose Cortributions TOOSECT,p, t) for Irdividal Rafienctides (i) ard Pathways (p)
As mremyyr ard Fraction of Total Dose At t = 0.000E+00 years
Water Irckpercent Patheays (Irhalation excludes rackn)
Groud Irhalation Racbn Plart Meat Milk Soil
Radio-
Melide mramiyr fract. mrewyr fract. mremiyr fract.,  mremhyr  fract, ey fract.  mrenvyr  fract, AT frans.

Cs-137 2.161E+00 0.9167 6.250E-07 0.0000 0.00CE+0C 0.0000 1.930E-07 0.0819 0.000E+00 0.0000 0.00CE+00 0.0000 3.3906-03 0.0074

Total 21696400 0.9167 6.25(E-07 00000 0.C0CE+00 0.0000 1.930E-071 0.0819 0.000F+00 0.0000 0.00GE+00 0.0000 3.390E-(3 0.0014
&

Total Dese Contributions TOOSECE,p,t) for Irdividal Padiaclices () ad Pathways (p)

As mrenyyr ad Fraction of Total Dose At t = 0.C00EHD years

Water Deperdont Pathweys
Water Fish Racton Plartt Meat Milk ALl Pathiays*

LI
Radio-
Nelide mrenyr frect.  mremyr fract. mranyr fract. mewyr  fract. mrenyyr fract. mremfyr fract. mremAT fract.

Cs-137 0.0006+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 0. 00GE+D0 0,0000 2.358e+00 1.0000

Tetal  0.0006+00 0.0000 0.00CE+00 0.0000 0.00CE+00 0.0000 0.COOE+00 0.0000 0.000EH00 0.0000 0. 00CE+00 0.0000 2.355EH0 1.0000
*3m of all water irdepercent and deperdiertt pathvays.
k

A&A/mkb
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RESRAD, Version 5.82 T Limit = 0.5 year /2999 15:19  Page 10

Sumary = (5137, resident child, 10000m2
File = CT370000.RD

Total Dose Contributias TOOSE( i, p,t} for Irdividel Radionuclides (i) add Pattrays (p)
As mrenvyr and Fraction of Total Dose At t = 1.000E+00 yenrs
Water Iroepercknt Pathuays (Irhalation excludes radm)
Grourd Irhalatien Rackry Plart: Mesit: Milk Soil

Radio-
Nrlide mmemfyr fract,  mremfyr fract.  mawAr (race. ey fract. meenyr fract. weany frect, mewyr fract,

Cs-137 2112500 0.9167 6.107E-07 0.0000 0.00CE+00 0.0000 1.8%E-071 0.0819 0.000E+00 0.0000 0.000e+00 0.0000 3.312¢-03 0.001%

Total  2.1126+400 0.9167 6.107-07 0.0000 0000400 0.0000 1.B8E-01 0.0B19 0.0005+00 0.0000 0.000E+00 0.0000 3.3126-3 0.00%

Total Dose Contributions TROSE(H,p,t) for Individat Radionuclides (i) ard Pathways (p)
fs mrenyyr ard Fraction of Total Dose At t = 1.000EHD years
bater Deperdent Pathuays
Wotey Fish Radbn Plart Meat Milk ALl Pathweys*
¥
Radio-
Melide manyr fract.  mremfyr fract. menyr fract.  menyr fract. mremwyr  fract. manyr fract.  mremfyr  fract.

Cs-137  0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000C 0.00CE+00 D.0000 0, 000E+00 0.0000 0.C0CE+00 0.0000 2.3046+00 1.0000

Total  0-00CE+00 0.0000 0.000E+0C 0.0000 0.000e+00 0.0000 0.000EH00 0.0000 0.000E+00 D.0000 0.000E+00 0.0000 2304400 1.0000
*3un of all water irckpadet ad deperdent pathuays.

A&A/mkb
ApxARev!.doc A-101 06/29/99
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RESRAD, Version 5.8 Th Limit = 0.5 yesr 0629/ 11:19  Page 12
Summery : CS137, resident child, 10000r2
File : C1370000.RAD

Total Dose Contributions TOOSE(T,p, t) for Irdividal Radiawclides ¢i) aw Pathweys ()
As mrenyyr ard Fraction of Total Dase At t = 1.000E+01 years
Water Indeperchrit Pathuays (Inhalation excludes radmm)
Groud irhalation Rackn Plat Meat Milic Soil
Radior
Melide mranhr fract. mrewyr fract.  mrewyr fract. mewyr fract. mrenyr fract.  memfAr fract. menyT  fract.

C5-137 1.7135+00 0.9%67 4.553-07 0.0000 0.0006+20 0.0000 1.52%6-01 G.0R19 C.000E+G0 0.0000 0.000Er% 0.00C 2.68E-3F 0.001%

Total  1.713E+00 0.9167 4.953E-07 00000 0.0006+00 0.0000 1.52%¢-01 0.C819 0.000E+400 G.0000 0.000E+00 0.0000 2.687%-( 0.0014

' Total Dose Contributions TDOSE(T b, t) for Irdividal Radicniclides ¢§) ad Pathmays ()
As mreyyr ard Frection of Total Dose At t = 1.000E+01 years
Water Deperdent Pathways
Water Fish Rackn Plart Meat Milk ALl Pathways*
Radlio-

Melice memhr fract.  mremfyr fract. mrenvyr fract.  mrewyr  fract. men/yr fract. mrewyr fract. mremAT  fract,

Cs-137  0.000£+00 0,0000 0.000E+00 0.0000 ©.0C0E+00 0.0000 0.CO0E+00 0.0000 G.000E+00 D.0000 O.00=00 0.0000 1.B488+00 1.0000

Total ~ 0.000E+00 0.0000 0.00CE00 0.0000 (.000E+I0 0.0000 0.000E+C 0.0000 0.000E+00 0.0000 0. 00000 0.0000 1.848e+00 1.0000
*Sum of all water jnckperdent and deperdert patheays.
i

A&A/mkb
ApxARevI.doc A-103 06/29/99



RESRAD, Version 5.82 Th Limit = 0.5 year 05/29/9 11:19  Page 13

Surmary : (S137, resident child, 10000m2
File 1 CY370C00.RAD

Total Dose Contributions TDOSE(T,p,t) for Irdividel Redioelides (i) and Pathvays (p)
As mrenyyr and Fraction of Total Dose At t = 3.00(E+1 years
Water Independent Pathways (Irtalation excludes racdon)
Grourd Irhalation Ractn Plant Meat; Milk Soil
Radicr
Mrlide menyr fract. mremyr fract.  mrenyr fract.  mrenyr fract. mrewir  fract. men/yr fract. mremAr fract,

Cs-137 1.0756+00 0.9i67 3.110E-07 0.0000 0.0C0E+00 0.0000 9.402E-(2 0.6 0.000EX00 0.0000 0.00GE+00 0.0000 1.687E-18 0.00%

Total  1.0756+00 0.9167 3.11CE-O7 0.0000 0.000E*00 0.0000 9.60E-( 0,0819 0.000e+00 0.0000 O0.000EHX) 0.0000 1.&87E-(B 0.0314

¥
Total Dose Cortributions TDOSE(,p, t) for Irdividel Rediouclides (i) ard Patheys (p)
|
As mremyyr ard Fraction of Total Dose At t = 3.00CE+01 years
tater Depercint Pathways
Water Fish Rachn Plat Meat Milk All Pathways*
Rarfior

Nrelide mremyr fract. mremfyr fract. mramyr fract.  mewyr  fract. mavyr fract.  mrewyr fract., mrendyr  frect,
Cs-137 0.0006+00 0.0000 0.000E+00 0.0000 (.0C0E+00 0.0000 0.COCE+00 0,0000 0.000E+00 0.0000 0.C0CE+00 0.0000 1.71732+00 1.0000

Total  0-000£+Q0 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 0.COCE+00 0.0000 1. 173+00 1.0000
*aum of all water indepercint and depandant patfwens.
L

A&A/mkb

ApxARevl.doc A-104 06/29/99



RESRAD, Version 5.82 Ta Eimit = 0.5 year 06/29/99 11:19  Page 14
|

Summary = C$137, resident child, 10000m2

File  : CI370000.RAD

Total Dese Contritutions TOOSECH,p,t) for Irdividal Radicclices (i) and Pathvays (p)
As mremyyr and Fraction of Total Dose At t = 5.0006+01 years
Water [ndeperdont Pathmays (Irhalation exclickes racn)
Greurd Irhalaticn Radn Plart Meat Milk Soil
L
Radio-
Mrlice rrevfys fract, mawyr fract.  mearAT Troct.  mewyr frace. mravyr fract.  mremhr fract.  neanye fract,

Ce-137 6.75%-01 0.9167 1.95-07 0.0000 0.000E+00 0.0000 6.025E-(2 0.0879 0.000E+00 0.0000 0.000EX00 O.0000 1.0596-03 0.0014

Total  6.752-01 0.9167 1.9526-07 0.0000 (L000E+00 0.0000 6 (2%E-(2 0.0819 0.000E+C0 0.000C 0.000E+00 0.0000 1,055 (8 0.0014

B
Total Dose Contributicns TOOSE(H,p, t) for Irdividal Radiowclides (i) ard Pathuays ()]
|
As mrenyyr end Fraction of Total Dose At t = 5.000E+01 years
Water Deperdert Pathways
Water Fish Rackn Plart Meat Milk All Pathways*
R
Ratio-

Mclide mranfyr fract, mrewyr fract. mrenyr fract, mrawyr  fract. menvyr fract.  men/yr fract.  mremAr frect.
Cs-137  0.000E+00 0.0000 0.00CE+0D 0.0000 ©.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.3456-01 1.0000

Total  0.000E+00 0.0000 G.00CE+00 0,0000 0.00CE+00 00000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.365E-01 1.0000
*aum of all water indeperint and dopordent pathways.
|

A&A/mkb
ApxARevl1.doc A-105 06/29/99



RESRAD, Versicn 5.82 Th Limit = 0.5 year 06/29/59 11:19  Page 15
k

Summary @ CS137, resident child, 100062

File  : C137CC00.RAD

Total Dose Contributiens TOSE(H,p,t) for Irdividal Redioruclides (i) ad Patweys ()]
As mremyyr and Fraction of Total Dose At t = 1.000EHR years
Water [depercent Patheays (Irhalation excludes radm)
Grourd Irhalation Radn Plart Meat ik Soil
i
Radio-
Mwlide mrenfyr froct. mrewyr frect, manyr froct.  preyyr fract.  mremyr fract. mevyr fract.  mrewAr  fract.

Cs-137 2.10%-01 0.9167 6.055E-08 0.0000 0.00CE+00 0.0000 1.88%-2 0.081¢ 0.000EX00 0.0000 0.000E+00 0.0000 3.3086-04 0.0014

Tatal  2.109%€-01 0.9167 &.0%E-08 0.0000 0.00CS+00 0.0000 1.88%-(P 0.0819 0.000E+00 0.0000 0.0EQ0 0.0000 3.308E-04 0.0014
é

Total Dose Cotributions TDOSE(T,p,t) for Irdividel Radicrctices (i) ard Pathusys ()
As mrem/yr ard Fraction of Total Dose At t = 1.000EHR years
Water Dependent Pathuays
Vater Fish Racon Plat Meat Milk ALl Pathuays*
i
Radio-
Mclide mremyr fract, nrenyr fract. mrewAT fract. mremwyr frect. manyr fract.  mremfyr fract.  mremAr  fract,

Cs-137 0.000£+00 0.0000 0.00CE+00 0.0000 0,000E+00 0.0000 0,00(E+(0 0.0000 D.000E+00 0.0000 0.0O0E+G0 D.0000 2.30Me-01 1.0000

Total  0.00CE+00 0.0000 0.00CE+0O 0.0000 0.00GE+0C 0.0000 0.000E+0 0.0000 0.000E+00 0.0000 0.000EX00 0.0000 2.301E-01 1.0000
*Sum of all water indepercent and deperdent pathiays.
i

A&A/mkb
ApxARev1.doc A-100 06/29/99



RESRAD, Versian 5.82 Th Limt = 0.5 year /2959 11:19  Page 16
Summary = (3137, resident child, 10000%2
File = C13/0C00.RAD

Total Dose Contributions TOOSE(T,p, t) for Irdividal Radionwclides (i) add Pathways (p)
As mrawyr ad Fraction of Total Dose At t = 3.000E402 years
\ater [nceperdent Pathways (Irhalation exclides radm)
Ground Irhalation kacin Plant Meait Milk Soil
Radlio-
Nrlide prewyr fract. mremyr fract. memfyr fract. mrewyr fract. mrewyr  frect. mayyr fract.  mrenyyr  fract.

Cs-137 2.008E-T5 N.9167 5.804E-10 0.0000  0.000E+CC 0.0000 1.703%-04 0.0819 0.0008+00 0.0603 0.000e+00 0.00C3 3. i506-06 0.0017

Total  2.008E-03 0.9167 5.8066-10 0.0000 0.CO0E/00 0.0000 1.793E-04 0.0819 0.0006+00 0.0000 O.00CE+00 0.0000 3.71506-06 0.0014

|
Total Dose Contributiors TOOSE(T,p,t) for Irdividel Radionclides (i) and Pattways (p)
As mrenyr ad Fraction of Total Dose At € = 3.000EHR years
Water Deperdent Pathways
Water Figh Rackn Plart Meat Mitk ALL Pathways*
Redic-

Mclice mremAr fract. mrewyr fract., mrawyr fract. mrewyr fract. mremyr frect.  mremyyr frect. memAT  fract,
Cs-137  0.000E+0C 0.0000 0.000E+00 0.0000 0.000EH00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 9.0006+00 0.0000 2. 1906-(03 1.0000

Total ~ 0.000E+00 0.0000 0.000E+00 0.0000 0.COCE+00 0.0000 0.COCE+0C 0.0000 0. COCE+00 0.0000 0.000E+00 0.0000 2.1906-03 1.0000
*3um of all water irdepervbnt and deperdnt pathuays,
i

A&A/mkb

ApxARev] doc A-107 06/29/99
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RESRAD, Version 5.82 Th Limt = 0.5 year 05/29/% 11119 Page 18

Sumery @ CS137, resident child, 10000m2
File : C137/CC00.RAD

Dose/Source Ratics Summad Over ALL Pathways
Parert ard Pregeny Prircipal Radionclide Contributions Irdicated
Parert Prodet Brarch DSR(j,t)  (mrem'yr)/(Ci/g)

(i) (j) Fractio®* t= 0.0006+00 1.000£+00 3.0006+00 1.0006+01 3.0008+01 5.0008+01 1.000E+02 3.0006+02 1.000EHB

Cs-137 Cs-137 1.0005+00  2.358+00 2.3048+00 21950+ 1.8486+00 1. 1736400 7.3656-0 2.301E-01 2.°E-(G 1.8448-17

*Branch Fraction is the cunulative factor for the j't principal redionetide daughter: OUMBRF(J) = BRFCTYBRF(2Y* ... BRF(j).

The DR ircludes contributios from associated (half-Life < 0.5 yr) chughters,

|
Sirgle Radiaclide Soil Guridelines G(i,t) inpCi/g
Basic Radiation Dose Limit = 25 nranyyr
Nxlide

() t=0.00E+00 1.00EH0 3.0006H00 1.0006+01 3.000E401 S.000E«(1 1.000E+02 3.000E402 1.000E4B

Cs-137 1.0650E401  1.0856401 113401 13801 20131E+0T  3.3E0T  1LOSEH2  1.UIE04  1.3B6e+

g
Surmed Dose/Scuroe Ratios DSR(T,t) in (mremAyr)/(pCi/g)
ard Single Radionclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum sirgle radionetick soil guideline
ad at tmax = time of maximum total dose = 0.000E+00 yeairs
Mrclide Initial tmin PRCE, tmin) G, tin) DSRCT, tmex) G(T, tmax)

() i (years) (RCi/9) (Ci/gy
Cs-137 1.0008400 ~ 0.000E+00 2.358EH0 1.06E07 2.58400 1.04EH01

A&A/mkb
ApxARevi.dac A-109

00/29/99



RESRAD, Version 5.& T/ Limit = 0.5 year 06259 119 Page 19
Sumary = CS137, residort child, 10000m2
File = C13/0C00.RAD

Irdividal Mrlide Dose Summed Over AlL Pattweys
Parat Nuclice ard Branch Fraction Irdicated
Nclide Parent  BRF(i) DOSE(j,t), mremyyr
)] (4] t= 0.0002+00 1.0006+00 3.0006:+00 1.0006+01 3.0005+01 5.0006+01 1.0008+02 3. 0006402 1.00E+13

Co-137 Cs-137 100000  2.358e+00 2.3045+00 2,199+00 1.8586+00 1.1735+00 7.365E-01 2.301E-01 2.190E-08 1.B44E-10

8RF(i) is the brach fraction of the parent nclice.

Irdividal Melide Soit Cocertration
Parent Nuclice ad Branch Fraction [rdicated
Melide Parent  ERF(I) $i,t), Ci/e
Gy t= 0.000E00 1.000E+00 3.000E+00 1.000E+07 3.000E401 5.000+01 1.000E+02 3.0006+02 1.000EHB

(5137 Cs-137 L.OOEHID  1.000E+00 9.770E-01 9.3E-01 7.924E-01 4.975€-01 3.1266-01 9.757E-(2 9.28%-04 7.82E-11

BRF(i) is the branch frection of the parent nclice.

A&A/mMkDb
ApxARevl.doc A-110 06/29/99



