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Attachment 14
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LJ.G., 19" “rummed Material Excavated at the 618-4 Burial Ground, ERC Vv
Minutes, CCN 059033, dated April 16, 1998, Bechtel Hanford Inc., Richland,
Washington.
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Fugitive Category Total Effective Dose Equivalent

Nuclide

Am-242m
Am-242
Cm-242
Pu-238
U-234
Th-230
Ra-226
Rn-222
Po-218
Pb-214
Bi-214
Po-214
Pb-210
Bi-210
Po-210
At-218
Pu-242
U-238
Th-234
Pa-234m
Pa-234
Np-238
Be-10
Be-7
c-14
Ca-41
Ce-144
Pr-144m
Pr-144
Cl-36
Cm-243
Am-243
Np-239
Pu-239
U-235
Th-231
Pa-231
Ac-227
Th-227
Ra-223
Rn-219
Po-215
Pb-211
Bi-211
T1-207
Po-211
Fr-223
Cm-244
Pu-240
U-236
Th-232
Ra-228
Ac-228

TEDE

(mrem/y)

4.77E-06
2.29E-09
5.47E-07
6.97E-03
1.25E-03
2.31E~06
6.02E-09
1.52E-16
2.87E-18
2.37E-11
2.58E-11
2.60E-17
7.20E-10
6.07E-11
2.13E-09
0.00E+00
2.73E-06
2.96E-03
1.38E-05
5.61E-06
1.88E-07
1.42E-12
0.00E+00
2.97E-09
1.66E-06
9.05E-08
4.02E-08
2.
3
8
3
2
8
5
6
2
2
8
1
8
1
3
1
9
2
0
0
4
1
2
5
2
1

89E-12

.93E-11
.24E-06
.76E-07
.99E-06
.79E-11
.49E-02
.70E-05
.38E-08
.13E~06
.27E-07
.16E-07
.44E-08
.37E-13
.47E-16
.26E-10
.08E-14
.01E-14
.00E+00
.00E+00
.B82E-06
.TTE-02
.15E-06
.82E-04
.01E-04
.41E-06



Th-228
Ra-224
Rn-220
Po-216
Pb-212
Bi-212
Po~-212
T1-208
Cm-245
Pu-241
Am-241
Np-237
Pa-233
U-233
Th-229
Ra-225
Ac-225
] :221
At-217
Bi-213
Po-213
Pb-209
T1-209
U-237
Co-58
Co-60
Cs-134
Cs-135
Cs-137
Ba-137m
Eu-152
Gd-152
Eu-154
Eu-155
Fe-59
I-129
K-40
Kr-85
Mo-93
Nb-93m
Nb-94
Ni-59
Ni-63
Pd-107
Ru-106
Rh-106
Sb-125
Te-125m
Se-79
Sm-151
Sn-121m
Sn-121
Sn-126
Sb-126m
Sb-126
Sr-90
Y~-90
Tc~99
U-232

I5

MO OOOOOCOOOOMNBWNOPLP,OWIPELELEEFEOW

P& R &R, PRPDWAOPNODOONMNAWNDNRRWNREREABRREOOVLOANDE NN

.01E-04
.76E-05
.91E-12
.78E-11
.02E-06
.45E-07
.00E+00
.18E-06
.00E+00
.30E-03
.74E-02
.19E-06
.80E-09
.40E-07
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.25E-10

76E-09

.42E-07
.25E-07
.76E-08
.61E-02
.61E-04
.46E-08
.00E+00
.76E-06
.57E-09
.58E-09
.48E-07
.65E-06
.41E-07
.32E-12
.75E-09
.27E-09
.04E-09
.54E-07
.46E-11
.61E-07
.83E-08
.05E-08
.17E-09
.90E-08
.32E-06
.01E-08
.24E-11
.24E-07
.23E-08
.09E-08
.35E-02
.61E-04
.58E-06
.39E-08



Zn-65 7.88E-08

Zr-93 2.56E-08

Zr-95 1.31E-07

Nb-95m 4.63E-11

Nb-95 4 .14E-10

H-3 4 _27E-04

Cm-246 0.00E+00

TOTAL 1.96E-01

Notes:
The annual unabated dose was determined using the CAP88-PC, Version 2 Model. The PTE was
the input for the model, and the my icrated the annual unabated dose. The CAPR8-PC model
summary and synopsit nted 1n VOVDX-CA-VOOB7, Total Effective Dose Emi.  n
Calculation for Remec f the 618-10 Burial Ground, rev. 0.









Point Source Category Total Effective Dose Equivalent

Nuclic

Am-242m
Am-242
Cm-242
Pu-238
U-234
Th-230
Ra-226
Rn-222
Po-218
Pb-214
Bi- .4
-214
Pb-210
Bi-210
Po-210
At-218
Pu-. 2
U-238
Th-234
Pa-234m
Pa-234
Np-238
Cc-14
Cm-243
Am-243
Np-239
Pu-239
" U-235
Th-231
Pa-231
Ac-227
Th-227
Ra-223
Rn-219
Po-215
Pb-211
Bi-211
T1-207
Po-211
Fr-223
Cm-244
Pu-240
U-236
Th-232
Ra-228
Ac-228
Th-228
Ra-224
Rn-220
Po-216
Pb-212
Bi-212
Po-212

19

TEDE
mrem/y)

OFRPANWERRPEPNWORNREFPAANORPROVAOAWUOUWHDWTONMUIPAONORWOR O RPPLPUVUVIUOWREUNWE®OY

.76E-08

yE-11

.01E-08
.76E-05
.82E-03
.26E-06
.37E-08
.47E-16
.55E-18
.40E-11
.89E~11
.93E-17
.65E-09
.39E-10
.88E-09
.00E+00
.69E-08
.8. .02
.51E-05
.46E-05
.16E-06
.00E+00
.66E~10
.00E+00
.29E-08
.46E~-12
.05E-04
.50E-04
.89E-08
.95E-06
.15E-06
.35E-07
.28E-07
.13E-13
.81E-13
.8 -10
.98E-11
.25E-10
.00E+00
L11E-12
.05E-07
.12E-04
.83E-08
.69E-04
.35E-04
.36E-06
.50E-03
.12E~04
.16E-12
.95E-11
.68E-06
.57E-06
.00E+00




T1-208
Cm-245
Pu-241
Am-241
Np-237
Pa-233
U-233
Th-229
Ra-225
Ac-225
Fr-221
At-217
Bi-213
Po-213
Pb-209
T1-209
U-237
Cc 0
Cs-134
Cs-135
Cs-137
Ba-137m
Eu-152
Gd-152
Eu-154
H-3
I-129
Kr-85
Mo-93
Nb-93m
Nb-94
Ni-59
Ni-63
pd-107
Se-79
Sm-~151
Sn-121m
Sn-121
Sn-126
Sb-126m
Sb-126
Sr-90
Y-90
Tc-99
U-232
Zr-93

TOTAL

20

NOhJHWNHHOQNWthOHOWOhNONO\NHOI—'HOOOOOOOOOO\]»&U‘INOH

N

.96E-06
.00E+00
.35E-05
.50E-04
.78E-08
.09E~-12
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.50 12
.99E~-11
.00E+00
.86E-12
.56E-04
.47E-06
.18E-10
.00E+00
.44E-08
.89E-08
.00E+00
.23E-09
.00E+00
.27E-11
.00E+00
.09E-13
.80E-10
.07E-14
.43E~-12
.70E-08
.17E~12
.00E+00
.47E~-10
.53E-12
.45E~-12
.43E-04
.27E-06
.48E-08
.00E+00
.05E-10

.64E-02
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tor Beverly S"""""k_ @iate 2/9/2011 Calc. No. 0600X-CA-V““9'7_ Rev. No. 1

[/
Field Remediation  Job No. 14655  Checked T Rodovsky’p Date /01011

Total Effective Dose Equivalent Calculation for Remediation of the
Subject 618-1n Bzl Cround __Sheet No. B-1of B-2

A it B

Map Showing Distance to the Maximally Exposed Individual
From the 618-10 Burial Ground
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wr Bever™ k=t Date  2/9/2011 Calc. No. (+MMX-A-V0087 Rev.No. 1

Field Remedi~*~1_ JobNo. 14655 Checked Tom Rodovsky  Date ?/0701]

Total Effective Dose Equivalent Calculation for Remediation of the

E und Sheet No. C-30ofC-]0
13, 2011 09:25 am © SYNOPSIS
Page 1

MAXIMALLY EXPOSED INDIVIDUAL

Location Of The Individual: 4265 Meters North
Lifetime Fatal Cancer Risk: 1.97E-08
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Subject

Field Remediation

CALCULATION SHEET

Date  2/9/2011 Cale. No. 0600X-CA-V0087 Rev.No. 1

Job No. 14655  Checked Tom Rodovsky Date /0011

Total Effective Dose Equivalent Calculation for R
A12_10 Rypinal Ground

adiation of the

DO SE AND

Facility:
Address:
City:
State:

Source Cate
Source
Emission

Comments:

Dataset
Dataset
Wind

caApPB88-PC

Version 3.0

Clean Air Act Assessment Package - 1988

IS EQUIVALENT

Non-Radon Individual Assessment
Jan 13, 2011 09:25 am

618-10 Burial Ground Remediation
Hanford Site

Richland

WA Zip: 99354

gory:
Type: Stack
Year: 2011

618-10 DPF
Total Drum Content

Name: 618-10 Total DPF
Date: 1/5/2011 11:42:00 AM

S

U

Sheet No. C-7ofC 10

MARIES

File: . C:\Program Files\CAP88-PC30\WindLib\a06400.wnd
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Wa or Closure

Hanwra LLC

Or _ iator Beverly ““ware”  Date

Project

Subject

Field Remediation Job No.

Total Effective Dose Equivalent Calculation for Remediation of the

618-10 Burial Ground

2/9/2011

14655

Calc. No.

CALCULATION SHEET

0600X-CA-V0087 Rev.No. 1 _

Checked Tom Rodovsk»  Date

‘ Sheet No.

Pu-240
U-236
Th-232
Ra-228
Ac-228
Th-228
Ra-224
Rn-220
Po-216
Pb-212
Bi~-212
Po-212
T1-208
Cm-245
Pu-241
Am-241
Np-237
Pa-233
U-233
Th-229
Ra-225
Ac-225
Fr-221
At-217
Bi-213
Po-213
Pb-209
T1~208%
U-237
Co-60
Cs-134
Cs~135
Cs-137
Ba-137m
Eu-152
Gd-152
Eu-154
H-3
I-129
Kr-85
Mo-933
Nb-93m
Nb-94
Ni1i-59
Ni-63
Pd-107
S5e-79
Sm-151
Sn-121m
Sn-121
Sn-126
Sb-126m
Sb-126
Sr-90

I Vo T = )

S OFRPO0OPYOWRHRORFR W YOHPFPOODOOOOOOOOONNmM®MNOEO

.36E-11
.53E-14
.19E-10
.40E-10
.30E-12
.28E-09
.64E-11
.73E-18
.62E-17
-68E-12

31E-13

.00E+00

N71E-12
JE+00

.87E-12
.65E-11
.81E-15
.19E-18
.00E+00
.00E+Q0Q
.00E+00
.00E+00
.00E+00
.00E+00
. 0f )0
.00E+00
.00E+00
.00E+00
.36E-18
.54E-17
.00E+00
.18E-19
.30E-10
.49E-12
.05E-16
.00E+00
.38E-14
.02E~-14
.00E+00
.72E-16
.00E+00
.42E-17
.00E+00
.54E-19

,71E~-16

NN OV o

.10E-20
.90E-18
.10E-14
.99E-18
.00E+00
.22E-16
.15E~19
.03E~18
.02E-10.

_9/2011

CAAAFC D
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Project
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Fisld Remediation  Job No.

~1otal Effective Dose Equivalent Calcusauon for Remediation of the

618-10 Bunial Gr~nd

Y-90

Tc~-99
U-232
Zr-93

TOTAL

2/9/2011

148K

CALCULATION SHEET

Calc. No. 0600X-CA-V0087 Rev.No. '
Checked Tom Rodovsky

O ww

.96E~13
.35E-14
.00E+0Q0
.08E-17

.97E-08

__ She

Date

No.

2/9/2011

12 of C-19
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Originator Beverly Skwarek

Project

Subject

CALCULATION SHEET
Date 2/0/1n011 _Cale. No. 0600X-CA-VO0087 Rev. No.

_F"nlrl Bamné' o m

JobNo. 11455  Checked Tom Rodovsky  Date 2/0/911

‘total Errective Dose Equivalent Calculation for Remediation of the

618-1" Ryrial Ground Sheet No. D-2 of D-20

1

CAPB88-PC

Version 3.0

Clean Air Act Assessment Package - 1988

SYNOPSTIS REPORT

Radon Individual Assessment
Jan 16, 2011 11:21 am

Facility: 618-10 Burial Ground Remediation
Address: Hanford Site
City: Richland
State: WA Zip: 99354
Source Category:
Source Type: Area
Emission Year: 2011
Comments: 618-10 Remediation
Fugitive and Well Water
Effective Dose Equivalent
(mrem/year)
1.96E-01
At This Location: 4265 Meters North
Dataset Name: 618-10 Other
Dataset Date: 1/16/2011 11:14:00 AM
Wind File: C:\Program Files\CAP88-PC30\WindLib\a06400.w
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Washingtor Closure

Hanford LI
Or aator

Pr =t

r' “‘warek  Date

CALCULATION SHEET

Field Remediation  Job No.

Subject

Total Ef tive Dose Equivalent Calculation for Remediation o1 tne

£1%.10 Burial Ground

2/9/2011

14655

Calc. No.

0600X-CA-V0087 Rev. No. !

Checked Tom P~4ovel~  Date

Ru-106
Rh-106
Sb-125
Te-125m
Se-79
Sm-151
Sn-121m
Sn-121
Sn-126
Sb-126m
Sb-126
Sr-90
Y-90
Tc-99
U-232
Zn-65
Z2r-93
Zr=-95
Nb-95m
Nb-95
H-3
Cm-246

TOTAL

T el NS I e e S S e e L\ C NS e sy R B 0}

—

.61E-07
.83E-08
.05E-08
.17E-09
.90E-08
.32E-06
.01E~-08
.24E-11
.24E-Q7
.23E-08
.09E-08
.35E-02
.61E-04
.58E-06
.39E-08
.88E-08
.56E-08
.31E-07
.63E-11
.14E-10
.27E-04
.00E+00

.96E-01

Sheet No.

2/9/2011

N120f N0






Washington Closure
Hanford LLC

Originator Beverly Skwarek  Date  2/9/2011 Calc. No. 060n¥-CA-VNN87 Rev.No. 1
Project  Ficld Remedieti~1  JobNo. 14655  Checked Tom Rodovsky Date 2/9/2011

CALCULATIONS T

. ~tal Effective vose Equivalent Calculation for Remediation of the

~Sub t  618-10 Burial Groun Sheet No. D-14 of D-20
Jan 16, 2011 11:21 am SUMMARY
Page 4

NUCLIDE RISK SUMMARY

Selected Individual
Total Lifetime
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Nuclide Fatal Can: : Risk
Am=-242m 4.41E-13
Am-242 1.66E-15
Cm-242 4.04E-13
Pu-238 1.21E-09
U-234 1.00E-09
Th-230 1.14E-12
Ra-226 5.10E-15
Rn-222 8.26E-23
Po-218 1.57E-24
Pb-214 1.62E-17
Bi-214 1.32E-17
Po-214 1.43E-23
Pb-210 4.46E-16
Bi-210 5.29E-17
Po-210 1.80E~-15
At-218 0.00E+00
Pu-242 4.28E~-13
U-238 2.37E-09
Th-234 1.59E-11
Pa-234m 9.00E-13
Pa-234 1.03E-13
Np-238 5.96E-19
Be-10 0.00E+00
Be-7 1.67E-15
C~14 1.13E-12
Ca- L 4.87E-14
Ce-144 3.80E~-14
Pr-144m 1.31E-18
Pr-144 7.90E-18
Cl-36 7.04E-12
Cm-243 7.67E-14
Am-243 4.58E-13
Np-239 7.38E~17
Pu-239 8.68E-09
U-235 5.38E-11
Th-231 1.43E-14
v Pa-231 2.01E-13
Ac-227 2.18E~13
Th-227 1.01E-13
Ra-223 7.29E-14
Rn-219 7.41E-20
























Attachment 17





























