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Appendix G - - - Results of Copper Assessments
This appendix presents some of the results of the radiological assessments of the recycling and
disposal of copper scrap cleared from NRC-licensed facilities. Monte Carlo uncertainty analyses
areemployedtocalaﬂate 10,000 realizations for each radionuclide in each of 20 exposure
scenarios. The end points of the analyses are the effective dose equivalent (EDE) and the
effective dose from one year of exposure, normalized to an initial unit activity concentration of -

- each separate radionuclide in the scrap metal at the time of clearance. Theresultsarerepmdas-
both mass-based and surficial normatized doses (p.SV per Bq/g and pSv per Bg/cm?).

ThemeanandtheSth,50th,90th,and95thpercenﬁ1evalnesofthenormahzedEDEsﬁom
10,000 realizations of these 20 scenarios are tabulated in Appendix G-1. The corresponding
effective doses are listed in Appendix G-2. Some scenarios involve only one exposure pathway: -
either external exposure or ingestion of drinking water. In others, doses are delivered by all
three principal pathways: external exposure, inhalation, and ingestion. The results of scenarios
with multiple pathways are presented in sets of four tables: one table Lists the sum of the doses
via all three pathways, while the other three list the doses from each individual pathway. When
only one pathway is active, a single table of results is presented. The pathways addressed in the
analymofeachscmanoarepresentemeable47mVolumelofthxsreport.

hthem&restofamﬁompmsmﬁhomaﬂlﬁmdmnuchdxaddmssedbythemﬂymsm ,
listed in the dose tables. However, not every muclide is present in every scenario,. When the
source of exposure is material produced during the melting and refining of scrap metal, the only
nuclides that result in doses to the exposed individuals are those that partition to the given
medium: metalproduct,slag,dust,orgaseouseﬁluent. Thedosesﬁ'omallothzrnuchdesm
hstedaszero

Thedoses-ﬁomoertainoﬂmmcﬁdesinsomescenaﬁosma]soﬁstedasm. Inscenarios
where external exposure is the only pathway, the dosé -contributions from three radionuclides
H-3, Ca-41 and Mn-53  are not essessed.- H-3 is an extremely weak g-emitter which produces a
negligibly small external exposure. Ce-41 and Mn-43 decay by electron capture and emit low-
energy x-rays (E, < 10 keV) that are below the threshold for external exposure calculations in
thepu'esentanalysm The dose contributions from external exposure to other muclides emitting
low-energy x- and y-rays would be negligible in scenarios where shielding between the source
and the receptor would essentially absorb such radiation. In the groundwater scenarios, some
nuclides would not reach the well during the maximum period of assessment, which is 1,000 - -
yeamorZOhalfhvesofthemlchdemquesuon,whchevensshorter
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Normalized Effective Doss Equivalents from Copper Appendix G-1
Table 81.1 Normalized effective dose equlvalents from all athw : Scrap yard

Radonucide — Mass-based EDE (uSwly per Bg/g) Surficlal EDE (uSviy per Bo/em?)
ean 5th 50th Q0th 95th Mean 5th 50th S0th 95th

H3 8.00-07 13007 5.1907 1.6e08 25008 16008 26007 9.80-07 32008 4.99-08
C-14 27005 46008 17005 54005 8.40-05 52005 88008 33005 1.10-04 1.60-04
Na-22 8.00-01 41.70-01 5.00-01 1.60+00 2.49-1-00 15e+00 33001 98001 3.1e+00 4.6e+00
P-32 1?234_04 1.2&% 47004 1 Se-g_ 3 1.5e-03 2.40-04 9 0&-04 2!.19-03 4.9e-03
$-3 10605728008 "6.50087 (2 16085 5’;5‘?55 200055 536087 TADe05 §i & Ta08Y
C+38 29004 78005 19904 5. 80-04 8.70-04 5 60-04 1 59-04 3.69-04 1 1003 1.7e-03
K-40 85002 14002 41002 13001 20001 13001 27002 7.90-02 25001 3.7e-01
Ca#1 16905 27008 1.0e-05 33005 5.10:05 32005 53208 20005 64905 9. 89-05
Ca45 49905 11805 31905 99005 15004 9405 21005 60005 19904 2904

TR 7e015 /180015 32601 13000 206v00 L. 3,30 00%. 2 76-01 1 81601 2Ber00: 5"
Cr-51 51003 980604 31003 1. 09-02 1 Heo-02 98603 1. 99-03 8.10-03 2.09-02 3.19-02
Mn-53 25008 85007 15008 5.0008 7.7208 49008 12008 31008 98008 1.50-05
Mn-54 30001 64002 1901 6.10-01 9.10-01 58001 12001 37001 120400 1.7e+0D
Fo-55 u Wwy_! 49-05 3.50-08 .869-05 ,,2'73'05, ' 4.19-05W N 2.60-05 3.69-06 179-05 53005 B.00-05

A BEN S AN T A3 01 {40100 1 2. 18+001
7 59-01 2.40-!-00 3.7e+00 2.36"'00 4.80-01 1 53+00 460+00 7.0e+00
53003 17002 250-02 16002 3.40-03 109-02 32002 4.80-02
Co-58 . 3.0e0-01 8.29-02 1.96-01 58001 91001 57001 12001 3.69-01 1.1e+00 1.76+00

1.0e+00 2.10-01 8.30-01 2.0e+00 :u)e+oo 1M 4.10-01 126+00 3.9¢+00 5.70+00

N-63 1 59-05 3.00-08 9.30-08 3 09-05 4.5e-05 2.89-05 7.39-08 18005 57005 8705
Zn-65 22001 4.60-02 14001 44001 B8.50-01 42001 88002 26001 84001 120+00
As-73 59005 15005 37005 12004 18004 11004 29005 72005 22004 35004
Se-75 s.se'-oz 140-02 4.10-02 1.39-01 2.00-01 1.33-01 2.69-02 8.0&-02 38001
o DY S Y S Be A et ’:’9’ TN Sk ~. 5. 7 66 n";.
20e-03 4.40-04 1.39-03
Sr-90 8 1e-03 1.60-03 3 Se-03 1.29-02 1.8e-02 12002 31003 7.5003 24002 3.6002

Y-51 24003 530-04 15003 48003 73003 46003 1.00-03 29603 92003 1.4002
32.59-04‘ 7.19-05 '5.09-04 14004 3.10-04

10008 23005 73008 11004 72505 20605 45005

To99 45005 13005 29005 90005 14804 87005 24005 55005
Ru-103 11001 23002 72002 23001 35601 22001 44e02 14601 4.
Roios. oS00 17o@2 S0o@2 ifodl 2ded . tleol. ';.3&02 ,a%e-oz ]

Ag-110m 9 79-01 2.19-01 8.29-01 2.034-00 2.934-00 1.99400 4 Oa-m
Cd-103 57004 17004 36004 1.10-03 1.70-03 11003 32004 7.00-04 22003 33&03
Sn-113 8.56-02 1.45-02 41002 1.3e-01 2.00-01 13001 26002 80002 25001 3.8001
?:, g.% 1.23+001.Be+m - 1. ‘1e+00‘ e 2.30-01 7.09-012.29-!-00 3.49*»{)1)E
2.6;0-02 5;50-03 1.69-02 7.76-02
29%-03 85004 1.80:03 8.60-03
8.00-04 14004 51004 R 2.5e-03
83003 91004 39003 13002 20602
-43Y; T . RAB02 4, D Ted2 1. 2-00: - 1.88013
Cs-134 5.50-01 1.29-01 3 55-01 1 19*00 1 7e+00 1 1a+00 2.20-01 8.75-01 2.18+00 3.10+00
Cse-135 8.60-05 14805 35005 1.8e-04 2.70-04 17004 26005 1.10-04 34004 52004
Cs-137 20001 43002 13001 40001 6.00-01 39001 81002 24001 7.80-01 1.1e+00
2 1.9e-02 5.69-02 1. 83-01 2.7e-01 1&({1 36002 1. 19-9*1 3.5e-01 §;1e-01
139 T A 30803 T 80003 28 T ABe 08 L 2 e 02T S Be T TTp02, S6e0p L 63002}
Co-141 4.680-03 9.19-04 2.89-03 9.19-03 1.40-02 8.80-03 1.70-03 5.59-03 1.80-02 270-02
Co-144 2.00-02 45003 13002 4.00-02 80002 3.80-02 B8.6003 24002 77002 1.18-01
Pm-147 12004 34005 78005 250-04 38004 24004 BS5e05 15004 4.80-04 7.30-04
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Appendix G-1 ' NonnahudEéécﬁveDosqumvalentsﬁ:omCopper
Table G1.1 Normaﬁzed effective dose equivalents from all pathways: Scrap yard
Radionuciide Mass-based EDE Mm ' ____Surficial EDE (uSvly per Bg/cm?)

Mean Sth @5th - Mean -~ 56th .. 60th . 80th -
Sm;!Si 9_19-05 2.50-05 5.70-05 1.89-04 2.80-04 " 18004 47005 1.16-04 3.50-04
Exiss 0130 06001 2 6e-01: 7 T R BAR . Te01 b.A801 i.6a+00 - 52 46400 .
Eu-154 4.1e-01 8.8¢-02 2.6e-01 17601 50601 1.6et00 24e+0
Eu-155 21003 48604 13503 43003 650038 49003 92004 2603 838003 12602
Gd-153 26003 54004 16003 850003 75203 = 48003 10003 30003 06.7e03 14002

7.29-02 2.29-01

580t 11e+00‘ _67e01 14601 42001 13e+00 20600

Tm-171 3.69-05 . "T1e05 20005 44005 14004 21e04
Ta-182 . 42001 5.99-02 S27e01 8501 13e400 - 82e01 17001 052001 1.6e+00 24e+00
wW-181 - 82004 88005 26004 84004 13003 - B.1e04 17004 69004 16003 24003
W-185 31005 7.50-06 Z.OO-Q_S_W_ 6.36-05 06005 . 6.1e05 1.50-05 339-05 12004 18004
W‘lﬁf’* i * ,::: I -.. %;!'“ '“;;“ ?gﬂ T X : .; ‘:‘g-: e %{v«t 4 < ,; < ,.
192 19001 4.0002 1.29-0 5.80-01 8.7e-01 7.60-02 2.30-01 7.49-01 1.10+00
TH204 - 19004 4.7¢05 12004 38004 EBo-4 --8.7e04 91005 23004  T4004 11003
Pb-210 14001 32002  86e02 28001 42001 - 26001 62002 1.7¢01 63001 8.1e-01
Bi-207 . 5.59-01 1.29;;01 3.5e-01 LI .‘1e+00 1.79+00 a .10*00 M G7a~0‘l 2.29+00 329+00
BT s R TR R T SR i T 00 G il 2601 BT e S 0e i T e 0y A 5 01 k2 de 0.
Ra-226 5.86-01 1.56-01 4301 140400 2 1e+00 1.3¢+00 2.99-01 BA&-O1 2.76400 3.964'00
Ra-228 37001 B7Je02 2301 74e01 110400 -~ T.1e01 - 1.7e0% . 45001 14e+00 2.1e+00
Ac-227 442400 - 1.1et00 2.5¢+00 826400 1.20+01 79400 - 216400 - 480400 1.6e+01 24e+01

.3e+co 3.7&01 8.0e-01 2.59+00 3934'00 . -2-564'00 699-01 1-59100 4.964'00 7.434'00

#regd = . @:‘“Y WALt B TN G RO TN, g a5 £y M‘ i
Th-230 86e01 26001 - 6.0e-01 1.994'00 2.90*00 " 100400 48001 1.29+°0 3.1e+00 E. 7e+00
T™h-232 . 4.8e+00 13e+00 3.0e+00 ©.7e+00 1.5e+01 ~ 0.3e+00 - 240+00 5.Be+00 1.80+01 2.80+D1

Pa-231 3.9e+00 1.00400 24e+00 7.8e400 1.2¢+01 ‘T5e+00  2.00+00  4.7e+00 1.50t01 2.3e+01
120*00 4.00400 5.80+00 . 3.88"'00 1.03"‘00 U&m 7.50"‘00 1.29:9»1{

S R PR RNl B A Y ST Bat0n R ABHOD.

24001 79001 120400 47001 15e+00 2.30+00

24001 7TJ7e01 120400  T4e01 - 20001 45001 1.5e+00 2.3e+00
23001 75001 1.1e400 = T.4e01 19001 45001 148400 2.2e+00
22001 72601 1.e+00 65001 18001 uem 142400  2.1e+00
e e ot e o e ey v ,WW

NpZBET AT T De+0073 Be+00 1B e D 3 2a¥00 5D ¥ 0L, . 6o+ DBe+E0.
Pu236 43001 1.29-01 27601 B7e01 136400  B3e01 22e01 '523-01 1.7e+00 2.5e+00
Pu-238 120+00 32001 74001 240400 3.6e+00 23e+00 6.0001 - 140400  4.6e+00 - £.80+00
8.1e01 2.6e+00 ‘ '
8.1e-01

130400 37601 -83601 27¢400 406400  26e+00 7.1e01 1.5e+00 6.1e+00 7.8e+00
130400 36601 ~83a01 27400 400400  26e+00 68601 16e+00 626400 7.8¢%00
83001 ,

Podai g 600 7 bod
Pu-242 7120400 3.39-01 77601 25e+00 3.
Pu-244

Am-241

» 48002 13002 309'02 970-02 1.56-01

Cm-243 - 94001 26001 68001 1.8¢400 2.8e+00
Cm-244 T4e01 ™ 20001 46601 1.5e+00 23e+00
Om-245 *_;vrl.ﬂgfm 8.70-01 8.6e-01 2.38400 4.29*00

166400 61e+00  7.9+00
- 960400 250400 < 608400 1.8e+01 290401
80003 21603 60003 15002 2402

Cm-247 13e400 87001 84e-01 2.7e+00 260400  7.16-01
Cm-248 506400 130400 S.1e+00 1.0e+01

‘Bk-249 . 41003 - 11003 26603 €.30-03

Cl248 1.5&01 4.09-02 920-02 3.00-01 _ 2.89-01 7.59-02 1.80-01 5.79-01 >W8.7e-01
G250 5.29-01 1.76-01 399-01 1.Se+00 1.98+00 1.234'00 3.29-01 7.59-01 2.46+00 3. 7e+00
G251 120400 33001 75001 24e+00 3.6e+00 230400 62001 146400 4£.6e+00 7.0e+00
“Cf-252 46e01 138001 29001 - 6301 14e+00 " 9.0e01 24001 56001 1.BeHD 2.7e¢+00
" Ch254 ' G.Is'l'm 1.49+00 3.99400 1.204-01 1.991'01 1.291'01 2.701'00 7.5e+00 2.36'!'01 3‘6%"03&

" Noter To somverd these valu;s to eonvenbonal unus (mremly per pCVg or mramly per pCilcs), muihply by 3.7e-3 '
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Normalized Effective Dose Equivalents from Copper Appendix G-1
Table G1.2 Normalized effective dose equivalents from extemal exposure: Scrap yard

nuclide. Mass-based EDE (uSvly per m; Surficial EDE (uSvly per Bg/em®)
Radio Mean __ 5th___ 50th o5th Mean _ 5th __50th _ OOth __ G5th _
H3 00@4-00 0.0s+00 0.0e+00 0.064'00 0.0e+00 0.0e+00 0.0e+00 0.08+D0 0. ne+oo 0.0e+00
C-14 42007 9.00-08 26007 85007 13008 81007 1.70-07 351007 1.60-08 24008
Na-22 80001 17601 35.08-01 1.62400 2.40+)0 1.5e+00 33001 98001 3.1e4¢00 4.60400
P32 Tdo04 11e04 44004 15003 24003
D SRR C L 4 86607 5 82007 - 120 0B/, 190
CL38 2.09*04 4.29-05 12004 4.00-04 6.00-04
K-40 85002 1.40-02 4.190-02 1.3e-01 2.0e-01 .
Ca-41 . 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.08+00 0.0e+00 0.0e+00 0.00+00

e 5.10-08 11&08 3.20-05 »1.56-05

Cr-51 5.10-03 9 80-04 3.1e~03 1 0o-02 1.89-02 v 8.19-03 2.09-02 3.19-02
Mn-53 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.0a+00 0.00+00
Mn-54 3.0e-01 64002 19001 81001 9.16-01 37001 120+00. 1.7e+00
Fe-55 1.20-11 2.59;12%_7.39-12 23011 35011 1[.49-11 4.50-11 8.60-11
FeSd ABe 01 AR 02L . 20600 1.8 o)) a5 TSR
Co-58 12¢+00 1 75001 240400 376400 1 .59+00 4.60+00 7.00+00
Co-57 8.3s-03 18003 52003 17002 . 1.00-02 320-02 4.80-02
Co-53 3.00-01 62002 1.90-01 3600t 1.18400 1.7e+00

D100 21901 83001 ) 120400 390400 576400
ey o &4 _’;,.‘ -;:;{5. Lo 1hE%
1.29-08 26000 7.7e-09
‘42001 8.80-02 26001 84001 120+00
86005 1805 54005 1.70-04 2.60-04
U] 1.3e-01 mw _7.9902 28001 3.80-01
z 190-03 29003 1.89-03 379-04
24003 78003 12e02 75e-03 16603 47603 15002 22002
14003 44003 88603 43003 38004 27003 85003 1.3602

54009 1 166 50'08 3.50-09 1.00-08 3-39-03 4.90-08
20835 i i 2 B 01 T4 00-01. 808 BOeOV: vo aredioi 3801 T Toe00]
Nb-93m 52007 1 10-07 33007 1. 19-08 1.59-03 10008 21807 B.4007 2.09-03 3 Oo-08
Nb-34 58601 12001 36001 12e+00 1.8e+00 116400 24001 T.10-01 2.30+00 3.30+00
Nb-85 20001 38002 12001 39001 6.00-01 38¢-01 75002 24001 75601 120400
.10‘05 1 68-05

2.80-05 5.86-06 1 80-05 5.50-05 8.49-05
13005 27008 81008 26005 3.80-05
22901 44002 14001 44001 8.80-0%

. Al Me0 o teell el siez 00l sse0r
G108 L B Ee 0 A 2o 0E, 4 B 01 AAeT000 L ARH00 0 e TAr00 L 2 28010 BI801 L2 ABHDOE 1
Ag-110m 9.70-01 2.10-01 82001 208400 2.90¢+00 1.9e+00 4.09-01 1 .23+00 3.86+00 5 60400
Cd-109 12004 25005 75005 24004 36004 23004 49005 15004 4.50-04 - 8.306-04
Sn-1 13 . 3.59-02 14002 41002 13001 2.0e-01 13001 28002 80e02 25001 3.80-01

1M1 360-01 1.26+00 1.Be+00 .1e+00 2.30-01 7.00-01 2.291-00 3.4e+00
o “2""’"""‘""""‘ T T W SR

Sb-"% R m:

Te-123m 1.3e-02 2.89-03 8.4&-03 2.79-02 4.19-02 2.60-02 5.40-03 1. 69-02 520-02 7.7002
Te-127m 13003 28004 85004 27003 4.1003 26003 54004 1.6003 52003 7.7e-03
125 59905 12005 37005 12004 1.80-04 1.10-04 23005 72005 23004 3 40-04

1129 S8 1208 Tol8 12504 1Se0d  tle0d 24003 71005

b3 ¢ ke H‘ B P S D g R S P > i, et Ry it i 3 JIE e

Cs-134 55001 12001 35001 1 1e+00 1.76+00 1. 1e+00 22001 87001 2.1a+00 3.1e+00
Ce-135 44008 94007 280-08 89008  1.30-05 85008 18008 54008 17005 25005
Cs-137 20001 42002 13001 4.00-01 860001 3.80-01 B8.1e02 24001 77001 1.10+00
3.90-02 17001 3. 56-02 1.10-01 3.50-01 5.19—01

Co-141 4.59-03 9.00-04 28003 9.08-03 1.40-02 8. 89-03 1 79-03 5 5003 17002 27002
Co-144 19e-02 3.9e03 12002 3702 56602 36002 76003 23002 72002 1.10-0%
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Appendix G-1 Normalized Effective Dose Equivalents from Copper
Table G1.2 Normalized effective dose equivalents from external exposure: Scrap yard )
Radionuclide Mass-based EDE (Svly per Bg/g) Surficial EDE (uSviy per Bqlcnf)
Mean 5th 50th 80th 85th Mean __b6th Soth 80th ~_- 85th
Sn__g-;gsy ‘ i

5 1001.:01.8e400 22 40H00.

50001 160400 24e+00
24603 7T.Be03 11602
- 30003 05003 . 14002

oS 'zse-os Ty A &a,sa-os

Te-182 - 42001 89002 27¢01 B5e01 130400 - 82001 17001 62001 1.60400 248400

w-181 * 44004 BJe05 26004 8304 13003 80004 17e04 64004 16003 24003

W-185 17005~ 8.50-06 1.0e-os 3305 5. swos 's.ze-os s:re-os zne-os ese-os e're-os

27601 7.6@-02 23601 7.49-01 1.16+00

204 15004 82005 05605 3.1e04 46004 - 28004 62005 18004 650e04 8Te04

Pb-210 46004 08205 28004 0304 14603 80004 18¢04 56004 18003 26203
. Bi : 01 12001 35001 116400 17e+00 11600 _2.30-01 £
0210 T r 8 3aD6 69672, B EeTb 10005 2 o Aeh v

Ra-226 6.59-01 14001 4101 1.394-00 zomo 1.3¢400 . 2.6e-01

Ra-228 - 82001 70602 21001 66001 09001 63e01 13001 4.0e-01
Ac-227 03e02 20002 58002 . 19e01 2.8e-01 18601 3.8e-02

111&-01 3.43-01 .1e+00 1.66400 Do+
” e b TR RN

Th2io 359-05Y689-06~ 22005 71005 14604 6805 1305 43605 14604
Th232 2103 2304 12003 44603 66603 40003 44e04 23043 B5e03 13e02

Pa231 75603 15603 4.7¢03 15602 23002 15602 8.1603 02003 28602 4.3¢-02

- U232 1.00-02 1.29-03 6.29-03 2.29-02 3.39-02 : 2.09-02 2.2e-03 1.29-02 4.39—02 64002
B TR TR e T s A e e T By T O R AR T S A L et
U-234 4.60-06 9.99_-07 2.99-06’ E.M 1.4&-05 89006 1.8¢-06 5.66-06 18005 26005
U235 22002  4.6003 14802 - 44002 66002 42002 " 88003 . 27e-02 85602 1.20-01
U236 20006 43607 - 13206 4.0e06 6.10-08 " 8.80-06 810-07 "240-06 7’.89-06 11005

23 '9.9&03 ! 7'_2.10-03 6394)32.09«02 309-02 ”

Pu236 P 91@71”&5&05’ 1M,
| 74607 23006 85006
18605 28005

e T et S a7 T B

. 0 ‘ 1.89-06 3.86-07 110-06 £

T2002 23601 . 85001 - 22001 4.7e02 14e-01 45001 6.60-01
17604 4004 82004 52004 11004 33004

o Tl AP T aff_.,-»g,;" iy 80602 852 1 ;

9.39-07 3.08-06 4.59-08 2.63-06 6.09-07 1.8006 5.76-06 8.59-06
19002 36e02 84002 - 34002 72003 22002 68002 1.00-01
85007 2.7e06 -4.1e-08 26006 65007 1.7e06 63006 . 7.6e-06
g 1.90-02 "1.29402 2.69-03 7.8003 ] 2.56-02 3.69-02

Cm247  81ed2 18602 67602 18601 8601 8702 14601 3.59-01 62601
Cm-248 41607 885008 26007 BAeL7 13606 .~ 8.0007 17607 61607 16006 24006
Bk-249 93006 1.1e06 55606 20005 28005  18e05 21606 1.1e05 3.8e05- 579-05
Cr248 14606 30007 6907 2806 42006 . 27006 ETel7 17»05,5.5,.;05
&2@" R Be2 R 6 e el R 16 W (R te o 1001 o664 @m :
51607 1.1e07 32607 10006 . 15606 98007 21007 62007 20006 28006
cr-zs1 . 12002 26003 THe03 24002 8Te02 - 23002 49e03 15002 47e02 7.0e-02
o252 - 14006 3.1e07 - 00007 29006 43006 - 28006 b6.8e07 17006 656e-06 62006
cr254 540100 116400 340100 110401 170101 100101 226400 686300  21e%01 ﬂszerm,

Nota: To convert these va!u;s townv;mﬁanalm(mwyperpcllg or mremy per pCVG?), mut mofiply by 3768
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Normalized Effective Dose Equivalents from Copper Appendix G-1
Table G1.3 Normalized effective dose equivalents from inhalation: Secrap yard

Radionuclide Mass-based EDE (Hng perBglg) Surficlal EDE (uSvly per Bg/em?)

Mean 5th 50th 90th  95th Mean 5th 50th- 90th 95th
H3 1907 5.0008 12007 3.8007 57007 3.60-07 95008 22007 72007 1.10-08
C-14 6.19-08 1.60-08 3.8008 12005 1.90-05 12005 31008 74008 24005 3.60-05
Na-22 22005 59008 14005 4.40-05 6.70-05 43005 11905 27005 85005 1 30-04

2.09—05 3.43-06 1.2&-05 409-05 8.20-05 :I89-05 8.60-08 239-05%7“.89-05_” 12004
FiR28 087 160 OR 1380519005 . 1.0005 ;. 3,100 75608 71 24e-AS 5 S 70 05%
84005 1 70-05 4.09‘-05 1.30-04 1.90-04 1.29-04 32005 779-05 2.5¢-04 3.80-04
3.60-05 , 9.60-08 2303  7.3005 1.10-04 7.00-05 1.80-05 4.40-05 14004 21004
39008 1.00-08 2508 7.90-08 12005 760-08 20008 47008 15008 23905
1.89-05 4.79-06 19605 36605 5.50-05 3.50-03 9.10-08 2.19-05 8.90-05 I 10-04
2N 805 A Ba 0T 5e 08 L 23608 T A6 04 A Te 08 B 9a 08T T2 0008 F 4008
6.29-07 14007 3.80-07 1.20-08 2.00-08 12008 28007 7. 36-07 2.40-03 3.70-06
15008 39007 9.1007 2908 4.40-08 28008 7.4007T 18008 57008 B8.50-08
1905 350008 1.20-05 3.86-05 5.80-05 36605 95008 23805 73805 1.190-04
7.79-06 2.19-06 4.89-05 1 55-05 2.49-05 1.56-05 3.99-08 9.39-08 3.09-05 4.59-05

'9.80-05 2.69-05 8. 19-05 " 2.0004- 3.09-04
25005 67008 1.6e05 5.1e-05 7.80-05
Co-58 28005 B89008 16005 353005 82005

3.3&04 1.70-04. 4.00-04

e 5 e Wvg—* T i

W x -FR Rk Dt 2

Ni-63 9.10-06 24008 5.79-08 R .

Zn-65 56605 15005 35005 1.10-04 1.70-04 11004 29005 68005 220-04 34004
As-73 86008 22008 353008 1.7005 26005 17005 43008 10005 33005 51005

Se-78 ?W2.2e-05> 599-06 Se ‘110405 2.76-05 ase-nsy 1.30-04

Sr89 15008 ”379-06 1008 30008 45008 2808 72008 "1ae-os e Telh poe0h
590 72008° 19008 45004 1.5003 22003 14003 37004 87004 28003 43003
¥ 11004 29605 71005 23008 35604 22004 56005 14604 45004 B9e04

33004 5.00-04
47003 7.20-03
46005 7.1e-05
| ‘ Dol 2201 dsett,
To-97m 12008 3.26-06 765-06 25005 3.80-05 24005 6.29-06 1 59-05 4.30-05 743-05
Te-03 24005 658086 15005 4.90-05 74005 47005 12005 29005 946-05 14004
Ru-103 19005 47008 12005 38005 5.8005 ° 36605 8908 22005 73005 1.10-04
'm1.39-03 3.60-04 - &MWU&OS 4.13-03 y 69-03 AB.BB-O‘ 1.6&-03 5.29-03 8.06-03
Pl b -0 S n > et 3 «j‘ X gy 7 55 Ty »’:~

_ _ 14004 45004 63004 4 11004 27006 8604 13003
C3-109 3204 86005 20004 65004 10503  Ble0s 16604 39004 13003 19003
Sn-113 28005 73008 17605 ' 56005 85605 54005 14005 33205 11008 17004
‘ 12 11604 29005 71005 23004 36004

28005 '73003 '1.7e-os "5.69-05 85005 54005 14005 33005 11e04 15004

56005 15005 35005 1.1004 1.7004 1.10-04 2905 6.80-05 22004 34004
57005 15605 3505 1.7004 1.80-04 11004 28005 6.8005 22004 34004
S_J VW‘LM 3.20-04 1.09&

BT 23R L TR O TR

i R T TR T h A A OB A OR T O 0AL 1 e O
13604 3.53-05 839-05 2.76-04 4.19-04 2.69-04 870-05 * 1.6e-04 5.10-04 7.9¢-04
13005 35008 83008 2.70-05 4.00-05 26e05 67008 16005 520035 7.9e-05
93205 25005 58005 1.9004 2380-04 18004 47005 1.10-04 36004 5.5904

81008 1.

3008 11005 A6e0s 85005 -
% 2ooo 05008 21om 32903 20003 50608 toees 40003 82003
11004 30005 71005 23004 35004 22004 57005 14008 44008 67004

———
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Appendix G-1 : NomahzedEﬁ’echveDoseEqmvalcnts&omCopper
Table G1.3 Normalized effective dose equivalents from Inhalation: Scrap yard
] Mass-based EDE (uSvly per Bg/g) ~ Surficial EDE (:Svfy per Bg/em?)
Radionuclide —iean St _ 60th__ 60m  65m. _Mean bW %om 90th 95t
] 17e-o4 4, 44005 11604 34004 62004
179-03 2.5e-03 ' use-os 4.2e-o4 '
Eu-155 '1.29-04 82005 75605 24004 387e04 2304 ©6.1605 14604 4T7e04 7.1e-04
Gd-153 26005 6906 16005 63¢05 8.0005 "516-05 1.36-05 3.2&-05 1.0e-04 1.6e-04
Tb-160 6.1e05 16005 S8005 12004 18604 WW.% 24‘.'9;“
) 19-05 )

83005 z.1e-o4'" 41e-o4"
64005 27005 41605

7l = SR F etk
49002 A 1.50-01
65002 12002 34002 - 1.19-01 1.7e-01
TA4e+00 18e+00 4.6e+00 150401 2.3e+01
14e100 - 3?;6’-01

1 86-02 5. 19-02
. 1.8e02 - 6.Te02
8.8e+00 . 1.0e+00 24400 7.7e+00

~ 7.3001 1.90-01 - 4.50-01 1-534'00
iy W T Gl o = "’5’““

'05&01 »259-01 £.80-01 199*00 289400 18e+00 48001 1.10+00 3.7¢t00 ~ 6.50+00
| 480400 130400 3.0e+00 B.7e+00 1.5e401  93e400 24e+00 £.80+00 1.9¢+01 28e+01-
Pa-231 ’ 3.Be+00 10400 23400 T.6e+00 - 1.16401 73400 . 182400 4.56+00 . 1.56+01 2.2e¢+01
U232 90100 62001 120400 300300 880H0 . SBet0 GBeli 23¢i0 T5et00 1lesdi

u-234 _3~,9°'°1 “10001 24001 T801 12640 75601 20001 47601 150400 23040

U235 35001 96002 22001 72001 1.4e#00  69e01 18001 43001 14e+00 2.1e+00

U236 37601 08¢02 23601 74001 116400  T.4e01 15001 44001 146400 22400
35001 926 7.0001 11a\~93mf o ST001 18001 .4zé-o1ﬂ 1.3e+00__2.0e+00

287 A B 4 e 0] « FRA FBIe 0 680
Pu-236 42001 - .16-01 2.60-01&? 84001 1.3e+00 8.1e-01 210-01 5.09-01 16e+00 25e+00
Pu-238 196400 - 3.1e-01 72001 230400 350400 -~ 22e+00 58001 1.4et00 4.4e+00 6.8e+00
Pu-239 136400 3.30-01 78001 250+00 886400 -24et00 64001 1.50+00 499+00 74e+00

SRR B S 2o e L Y a
Pu2z 420400 32001 78001 Z4erl 36D 23100 Ee1 1A0H00 b0 Tex00
Pu-244 120400 31001 74001 240400 36e+00 ‘- 23e+00 60601 14e+00 4.6e+00 7.06+00
Am-241 130400 35001 89001 - 26e400 30e+00 - 256400 - 66e01 160400 5.0e+00 7.7+00
Amoaom 1340 3401 80001 26e:0 30D ZSei0 ESe01 186300 g
(To®2 12002 29002 Aotz 14601 61602 24002 67002 18601 28601
80s01 24001 66201 186400 27e+00 - 1.7e00 45601 1.9e+00 35e+00 53e+00
72601 19001 45001 15e+00 22400 ~ 14e+00 37601 B87e01 28e+00 4.3e+00
e l3000 35001 83601 -

011—247 120400 - 32¢-01 75e-01 240400 3Te+00 2.Se+00 6 1e-01 1.Se+00 4.7e+00 7.Ze+00
Cm-248 48400 13400 300400 6.7e+00 160401 . Dle+D0 24400 6BotD0 180401 2.8e+01
Bk-249 4.09-03 14603 25603 B.1603 12002 T7e03 20003 458003 15002 24e02
: : BBe0l TSel2 17601 5.:5:;-01*_'e 8001

- 6 _ 0 12+00 3.09-01 72001 2.394-00 356400
cl251 . 1.3er00 309-01 71001 230400 35et00 . 22e400 58601 14et00 44e+00 6.7¢+00
Ct252 45001 12001 28Be-01 91601 1.4e+00 88001 23601 - 54001 1.7e+00 27e+00
Cf-254 6.99-91 ‘1.50-01 4.39-01 1Ae+00 ,2‘13"00 - 1.3e+00 3.4&01 8.30-01 2.7e+00 4.23+00.
M - v i 3 SRty . o s £ m gt e ;' % 204

‘Note: To eonvertmese vahxesbeonverﬂ:ona! unlls (rnremlyperpCilg‘ormram!yperpCIIml’).'nm!hplybyaJe-s — :
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Normalized Effective Dose Equivalents from Copper Appendix G-1
Table 31.4 Normalized effective dose equivalents from ingestion: S
Radionuclide Mass-based EDE (uSvfy per Bg/g) Surficial EDE (uSvly per Ba/em®)
Mean __ 5th___ 50th _ O0th _ Obth Mean _ 5th ___ 50th __ OOth __G5th _
H-3 82007 400083 39007 13008 20008 12008 7. 65-08 T5e-07 25008 3.99-08
C-14 20005 13608 13005 43005 8.60-03 3905 25008 25005 82005 1.30-04
Na-22 11604 70008 689005 23004 36004 21604 14005 1.30-04 45004 B.90-04
208 2065 80005 12004 11005 37008 3905 15e04 2304
335 (LT ATe 08 T2 4001 123008 T T He 08 T i 2008 L T 06 0BT 4 501, < A SDB . 1.58057) 29905
C1-38 2905 19008 1905 62005 95005 5705 3. 69-08 36005 12004 1.80-04
K-40 180-04 12005 1.10-04 3.80-04 5.90-04 35004 22005 22004 73004 1.10-03
Ca-41 12005 79007 78008 26005 4.0005 24005 15008 15005 3500035 77008
28005 18008 18005 60005 92005 05 1.10-04  1.8004
536057, 34806 330057 $1008- e 22260875 330G
Cr-51 8.99-07 56008 54007 1.90-08 2 99-08
Mn-53 1.00-08 87008 85007 22008 34008
Mn-54 26005 16008 16005 55005 B.40-05
5.89;_09_,ﬂ 3.7&07 3.79-06 , 1.20-05
Co-58 8.39-05 5.30-06 5.29-05 1.73-04 2.70-04 1 69-04 i g
Co-57 89008 44607 43008 15505 22005 1.30-03 8.50-07 8.39-06 286-05 4.3003
Co-58 - 24005 1.50-08 1.50-05 5.1e-05 7.80-05 47005 29008 2905 98605 15504
Co-60 999-05 540-08 8.2&-05 2.19-04 3.29-04 1. 9@04 1.20-05 1.25-04 409-04 8.20-04
: 1.29-05 1.85-05 .1&05 8.90-07 8. Be-OB 2.35-05 3.5e-05
Zn-65 1.3@-04 85608 84805 28004 43004 26004 16005 16604 54004 83004
As-73 58008 37007 37008 1.20-05 1.90-08" 11005 7.10-07 7.00-08 24005 236005
' 1 69-04 1.00-05 .00-04 3.40-04

Sf- BE% ST 1‘ i' -4 C:,& :,v., ; £ 4 0! I ¥ ", ‘m o
Sr-89 ) 899-05 44008 430-05 15004 23604 13004 8.
Sr80 15003 95005 9.40-04 31003 4.80-03 2903
Y- TA40-05 47008 45005 16004 24004 © 14004 9.00-08 . 89005 30004 4.60-04
69-05 10&00 L 3.19-05 2.09-08 2.00-05 5.53-05 1.00-04

Nb-33m 5.09-05 3.29-07 3.23-05 1.10-05 1.650-03 9 89-03 829-07 5 10-05 210—05 3.25-05
Nb-54 - 89005 44008 44005 15004 23004 13004 85008 B84e05 28004 43004
Nb-85 17003 11008 1.1e03 37005 5.70-05 33005 2108 21005 7.10-05 1.10-04
Mo-03 1.39-05 5449'07 8.35-06 2.86-05 42008 25005 1.60-08

T&87.C &p07s:d wS4e-00 0 g 00-08 . 2.00-08 . 6.60-05. L 00055
ToS7m 109-05 860-07 8.50-08 2.25-05 3.40-05 209-05 13008 13005 42005 6.50-05
Te99 14003 91007 9.00-08 30005 4.60-05 27005 17008 1.
Ru-103 21005 14008 13005 45005 -7.00035 4.105 2.6e-08 269-05 88005 1.30-04
2.69-04 169-05 '1.66-04‘ 5.40-04 8.40-04 50004 32005 31004 1.0003 1.60-03

Ag-110m 9. 9&-05 84008 5.39-05 2.1w4
Cd-109 12004 79008 7.8005 2.6004
Sn-113 - 27005 18008 1 79-05 5.89-05 :
Sb124

Te-123m 4.9e-05 3.1&-08 3.1e-05 1.
Te-127m 77005 - 49008 48005 1.
3.00-04 ,1.99-05 19504 8304 O.
.79-03 5 79-03 .

1 49-03 85005 8.50.04 2.89-03 4.40-03
13004 84008 83005 28004 43204
94004 80005 5904 20003 3.00-03
8.40-05‘ 4,10-08 4.0e-08

O 0N 0 350210055 ,3.3 Braerl :” SFoi o 4 05;1
Ce-141 18605 1.29-08 1.20-05 41005 020-05 3.70-05 2.39-05 2.20.08 7.8005 12004
Ce-144 20604 13005 12004 4.10-04 6.40-04 3.80-04 24005 24004 8.0004 12003
Pm-147 1.0005 64007 683008 21005 33005 19003 1.20-08 12005 4.10-05 6.30-05
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Appendix G- - NomahzedEﬁ‘ectweDoseEqmvalcmsfmmCoppa
Table G1.4 Normalized effective dose equivalents from Ingestion: Scrap yard

Radionuciide Mass-based EDE (uSvly per Bq/g) - Surficial EDE (uSvly per Bglem®)
Mean §th §0th 80th 95th ~Mean Sth 50th 80th 5th

‘ gwlswsw&&-w_; 4506 15005 24005

Eu-154 926—05 5.9&06 5.89-05 2.0&-04 3.0e-04 . 1.89-04 .18-05 1 10-04 3.89-04 5.86-04
Eu-155 15005 95007 93006 31005 4.8005 28005 18606 38005 6.0e05 92005 .
Gd-153 11005 68007 6€68e06 23005 38505 = 21605 13e06 13005 44e05 6.7¢05
To-160 54005 35006 34005 1.16-04 1.86-04

1.10-04

it 4660577 0o.E 70 Do-55 0. 6005 LA 5604 510 Do s (506 10 06 LB 5605 14 8604 L2 BeAT
Ter-171 - 41606 26607 26006  8.7e06 1.39&05 70206 5.1e07 B6.0e06 1.7e05 26605
Te-182 - 56605 36606 36005 12004 18004 ‘19604 65006 68e05 23e-04 35204
W-181 2.50-06 1.66-07 16006 52006 8.10-06 48006 381607 30006 1.0e-05 1.6e05

17602 5Ted2 B8Be02
17e01 68001 8.0e01

Ra-228° 14002 90004 68003 3.0002
Ac-22T 14001 02003 00002 380001 -

11602 17602 10002 65604 64603 22000 33002
56¢02 86602 54602 3303 32002 tled1 17601
22001 3301 20601 13002 12e01 42e01 65001
27002 4.2@02W

U234 - 2.76-03 1.8004 1 76-03 5.33-03 8. 9&-03 63003 34004 33003 1.10-02 17602

U235 . 26003 17004 16603 55003 84003 - 50003 32004 S.1e03 11602 16002

U-236 2.56-03 17004 16003 6503 B85e03 ~ 50003 82004 32003 11002 1.6e02
17604 -

ASONY gl <SR

~ 81e02 20003 " 20002 6.6e-02
Pu-239 34002 22003 22002 7.3e-02

. Pu-242 - 83602 21003 21002 €68002 1.1001 6.3e02 4.0e03 40002 13001 20001
Pu-244 32002 21003 20002 68002 10001 = 62002 40003 89002 13001 200N
Am-241 35002 23003 22002 75002 1.1001 68002 43003 43002 14001 22001
Am242m 3. 3.5&-02 2.26-03 2.29-02 7.494)2 .10-01 " 883-02 - 4.30;03 429-02 140-01

Cm-242 1.06-03 6 Jel5 6.6604 - 22003 3 49.03

Cm-243 24002 16003 15002 52002 79002

18002 13003 12002 41002 63002
i 2 12001

) S ebri o]

Bt 24 ‘ X gt ;_,, 3 ¥ e >, e ey !<~:5 SETLITEEE g . % ,2,:: 4 ".,-Hﬁ, 4 :,- ?5,‘:»; y_ 4 ’_:‘ :
Cm-247 - 3.39-02 21003 2.13-02 7.09-02 “1.1e-01 -6 40-02 41603 40602 1.3001 2.16-01
Cm-248 13001 85003 83002 28001 ~43e-01 - 26601 18602 16001 64e01 B.3e01
Bk-249 12604  7.85e06 7.36-05 25004 38004 22004 14805 14004 47004 73604

1.09-02‘ :

88203 1302 20002
* ey LB R B B o e 04
5 e A b+ 42 o i ] ¥
. 13003 1.39-02 44002 67002

Cr-251 " 4Te02 - 3.0e-03 3.0002 "1.0e01 . 15601 A
_Oh252. 1.0e-02 - 6.7e-04 - 66003 22002 34002 -~ 20002 -

Cf-254 1.9e-02 1.29-03 1.29-02 4.09-02 6.23-02 - .79-02 1.29-01
Nche To convert Mesevalues b emvemional unus (mmmly per pcvg or mmlyperpcv::rf). mxdhpiybya.'ro-a
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Normalized Effective Doss Equivalents from Copper Appendix G-1
Table G1.5 Normalized effective dose equivalents from all pathways: Handfing metal product

Mass-based EDE (uSvly per Ba/g) Surficial EDE (uSvly per B
Radionuclide —or=—sm 5ot oom _o5h Mean _ 5th__ 50th __ 90th G5k
H3 0.00+00- 0.00+00 0.0e+00 0.08+00 0.08+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.00+00
C-14 0.00+00 0.06+00 0.06+00 0.00+00 0.0e+00 0.06+00 0.00+00 0.0e+00 0.08+00 0.0e+00
Na-22 80008 94007 42008 13005 17605 12005 18008 81608 25005 32005
) &QQ-OS 1 40-09 8.40-09 2.19-03 2.90-08 1.90-03 %5,?29, W_I;ZQ-_WOQ W‘_ﬁm 5.70-03
62640 ST be 0L 24 8010, 1.2 436709 T 3010 S 5260 T B 4000 31

"0.00+00 0.0e+00 D.0e+0D DM 0 Do+DD 0.084'00 0.0e+00 0.00+00 0.09+00 0.094'00
430-07 73008 31007 92007 1.20-08 8.30-07 14007 5.9007 1.80-08 23008
10009 1.80-10 7.6e-10 22009 2.80-03 20009 34010 15009 42009 5.40-09

29009 Wgaa-mmye;gs 80905 75009 56000 12009 42009 12008 15008
5.29-03 746-09 3. BB-OB 1. 10-07 15007 1 09-07 1 4&08 8 QO-DB 2.29-07 2.90-07
5.60-03 15003 43009 11008 14008 1.10-08 29e-09 83009 21008 2.70-08
8.00-05 13005 5.7005 17004 22004 1.60-04 24005 1.10-04 34004 44004
1.50-08 8.20-08 1.80-07 1 68-07 2.96-08 12007 3.49-07 4.59-07
T roor 2 g s DV IR T R i

1.29-08 3.19-03 4. 19-08 3 09-08 8.20-09 2.23-08 8.19-08 799-08
1.80-07 4.29-03 140-07 360-07 4.50-07 35007 8.00:08 26007 69007 8.80-07
30008 7.10-09 23008 8.10-08 7.80-03 5980-08 149-08 4.40-08 12007 1.50-07

8-08 42009 1 30-08 3.13-08 a.oo-oam 3.19-08 8.10-09A 2.40-08 8.10-08 " 7.80-08

4701 f1 6087 S VS R T AT L R

1.19-08 1.40-08 1 19-08 2.83-09 8.49-09 220-08 2.70-08
45008 73007 32008 09.6008 13005 8806 14008 82008 18005 25005
14008 22007 99207 31008 4.1008 28008 4.19-07 19008 5908 38.1208

8.10-09 153-09 4.79-09 1.20-08 1.56-08 1.29-08 3.00-09 910—09 2.30-08 2.99-05
3‘3‘9_ sy TrecE e a Fi NEAE P ""u ‘3

1. 69-09 4.20-10 1.39-09 3.29-09 4 13-09 320-09 8 09-10 2.40-09 3.33-09 8.09-09
250-09 64610 20009 49009 82009 49909 12009 3.80-09 96009 1.2008
1.90-03 32004 14003 4.00-03 5.10-03 36003 68.00-04 26003 7.70-03 1.00-02
1.40-03 3.10-04 1oL 2.89-03 8.00-04 2.10-03 i70-03 7.20-03
: 2.60-02 4 69-03 1. 99-02 5.50-02 7 19-02
50008 11608 37008 10605 1.30-05
37004 859005 25004 80004 1.00-03
_ 3.29-03 2.19-03 7.30-03 1.09-02

ey ot .--"..‘5' G B STl B _‘gﬁ,ﬂ s ,u- 23 2 v~= ;
34605 B.0008 24605 7.1e05 01008 8.50-05 1 10—05 4.70-05 1.40-04 1.80-04
35008 93807 27008 8908 8.60-08 8.80-08 18008 5.10-08 13e-05 1.76-03
0.0e+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
0.09"'00 0.0e+00 0. 09"‘00 0.00*00 o.Oe+00 0.03"'00 0. 06"’00 0.03'1'00 0 0e+00 0.0e+00
B T Y ey S Tt S

14003 2.46-04 9. 99-04 2.99-03 3.7e-03
1.6e-08 28007 12006 -34008 430-08
51004 91905 37004 11003 14003
1.80-08 ‘

540081 15007, - 47001, BB 0T . 426017. 8 . 1.20-083
7.20-08 119-05 509-08 16007 21 1.40-07 2.13-03 980-08 3.00-07 4.09-07

23007 53008 1.70-07 4.6007 B8.0007 45007 10007 33007 9.00-07 1.10-08
7.7008 2.0009 59¢09 15008 1.9008 15008 38e09 1.1008 2908 3.70-08
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Appendix G-1 ' Nonnalized Effective Dose Equivalents from Copper
__Table G1.5 Normalized effective dose equivalents from all pathways: Handling metal product
Radionuciide = Mass-based @E{p&ﬁmr Bq!g) : , Surficial EDE (uSviy per Balem?)
aan 5th “50th 90th 95th ~Mean &th 50th 80th 95th
SmdSt 57609 15009 44009 11608 14008 .
A 10068 9p07 T2 0606 6 6606 B Be 0B e e th T el & 2 5
3.09-06 4.89-07 2.1e-06 5.46-05 8.30-06 5.80-06 9.4e-07 4.10-06 120-05 J
Eu-155 45008 905003 33008 04008 12007 8.7¢-08 - 18008 64608 18607 230407 -
Gd-153 4708 8.1009 34008 10007 1.3e07 0.1e08 15608 6.50-08 20007 2507
: ' 3:1%-06 ms.ze-os 79006 48606 76607 33006 10005 14605
¥ §6% 0 e L R Be-08 7 1 E 605 L5 To:08 < A4a-06 - hde-dB
Tm-171 2.03-09 5.49-10 1.59-09 3.99-09 4.90-09 - 89008 10009 3.0009 T7.5e09 9.6e05 .
Ta-182 © 28006 46007 20006 62006 8.1e-06 " 56006 : 88007 390068 12005 16605
w-181 77e09 12005 54009 16008 2.1e-08 15608 24002 1.0008 32008 42008
123-09 2.3940 _87e10 24009 31603 23009 43640 17609 47009 s.0e-09
5 «" '20'%« =:. *"W | 5 % 0 S & AR '“‘”"' 4 S ',»«7 -;‘\ 3 ‘~

~1.1e08 28009 85009 21008 27608 .

% 3
L7 & S e

sn ‘ 4 6 "~ »1 b a4 g 7 B bl o LE A L P » sty o v*r 3 pbadilr o -,5. 5 1 S 1 S
) ’ ‘15006 37607 1.1e06 26006 3.6e-06

 Pb210 67003 0A4e04 48003 14002 18602
J2003 13003 E3e0s 1.

A 4 " 7 &S & BRI AR T, e )0 R ?;! ke AR T .ﬁ::
16006 ~ 5.3¢-06 1.46-05 18005 14005 8. 1806 1.09-05 2.76-05
7 14006 43006 1.1e05 14005 14005 26006 B2006 29005 28005
14008 22004 10003 29003 3.8003 27003 42004 - 19003 67003 74003
Th228 -~ 1.0004 - B 79-05 5 18-04 1.59-03 2.09-03 '
§b 2D B4R R 3 id A 579.60-087 2768608 T
Th-230 51604 6-38-05 37e04 11603 1.46-03 .96-04
Th-232 . 23003 28004 16603 498003 63003 44003 53004 3.1003 93003 12e02
Pa-231 . 1Te03 22004 12003 38003 4803 33003 49004 24003- 73e03 84603
' 1.30-03 1-56-04 9.36-04 2.89-03 3.60-03 25003 3.00-04 :

ST T Ao T e T e R TR e B (e 1 T BSOS T B0 T e
Pu-236 13004 21605 05c05 28004 36004 2.69-04 4.06-05 18004 64004 7.0e-04
Pu-238 80004 47005 22¢04 63004 81604  58e04 00005 42004 12003 1.6e-03

Pu-239 - S2e04 6.1e05 23004 €.80-04
Pu-240 ‘3-29-04 » 15-18-05 » 2.3&04 ‘ 6.80-04 Y,
ﬁ o5 § et 0 M By

Pu-242 30604 48005 22008 64004 B3e0d . 6585004 B2005 42004 12003 1.6e03
Pu-244 - 31604 48005 22004 65004 863c04 = 58e04 03005 43004 12003 16003
Am-241 46004 72005 33204 008004 13003 89004 14804 64004 18003 25003
‘ 4.59-04 7.1e-05 8.39-04 9.83-04

1.26~°5 24005 4.49-05 . 3.29-05 4.96-05 28005 €705 86605
Cm-243 " 82004 60005 23004 66004 B6e04 =~ 62004 86005 45004 13e03 ~ 1.7e03
Cm-244 - 26004 40005 19004 53204 69004 49004 77005 36004 10003 13903

Cm245 4704 74005 34004 08604 13603 - 0.1604 14004
A TeDA T Aes 3T B e o L ST B

58,6004 LT 5
: 1.59-05 26006

, 4 ‘ 84004 1304 6. 7

Cm-248 17603 - 27e04 12003 36003 46003 - 33603 51604 24003 70003 60003

Bk-249 14608 22007 10006 3.0e06 38006 27606 - 43007 20006 68606 7.5¢-06
‘ Jo05 36605 11004 1.

Cr-250 24e04  38.3¢-05 "1.66-04 ) . ] .
Cf-251 41604 63¢05 29004 86004 11603 .= 7904 12004 5704 1Te03 22003
Cr-252 46604 24005~ 1.1e04 33204 43004 - 8.1e04 47005 22004 65004 84004
cr-254 45004 68005 s,ze« 8.50.04 '1& o S0E08 13004 6 _82004 19003 ue-oa}__
Note Toeorwertmesavaiuesmennverlﬂonalmms(mrrVyperpGilgormanarpc:lIan’). nwiﬁplybys 7e-3
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Normalized Effective Dose Equivalents from Copper Appendix G-1
Table G1.8 Normalized effective dose equivalents from external exposure: Handiing metal product

Radionudiide Mass-based EDE (uSvly per Bg/g) ' Surficial EDE (uSvly per Bg/em?)
Mean __ 5th __ 50th __ 90th g5t Mean _ 5th __ 50th ___ 90th 95t
H3 0.00+00 0.084+00 0.0e+00 0.00+00 0.0e+00 0.06+00 0.08+00 0.0e+00 0.05+00 0.0e+00
Cc-14 0.00+00 0.08+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.05+00 0.0e+00 0.00+00
Na-22 8.00-08 9.30-07 42008 13005 417005 12005 1.8008 8.10-08 2.59-05 3.29-05
P22 o] 3009 &49-10 045009 1.7e 1.80-09 _8.70-09
35T AT i PHE P SR T SR § K R N 1 ib";eﬁﬁ 4»63-‘15)%’

C-38 D.Oe-l-OO 0 Oe+00 0.09+00 0.09"00 0.0e+00 m0e+oo 0.00+00 0.0e+00 0.00+00 0.0e+00
K-40 42007 8.60-08 29007 89007 1.20-08 81007 13007 57007 17008 23808
Ca-41 0.0e+00 0.00+00 0.0e+00 0.08+00 0.0e+00 0.06+00 0.06+00 0.00+00 0.08+00 0.00+00

46&” (7.20-12 339-11m999-11 .,1'3&-10 .. 2.00-11 1.49-11 830411 10010 26e-10

.08 . B.26-D8. 2.00-05.1 -2.56-055
149-08 8.9e-08 22007 29007

110.07 1 v & "1,.,..@,. b

Mn-53 0.00+00 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00
Mn-54 8.00-05 13005 57005 1.70-04 22004 16004 24005 1.1004 34004 44004
Fe-55 2.89-14 3.76-15 1.99-14 8.19-14 8.20-14 540-14 720-15 _3.66-14 1.29-13 1.60-13
Co-58 2.70-03 2.80-04 1 79-03 8 09-03 8.10-03 !

Co-57 49005 52008 32005 11004 15004 9.6e-05 1.00-05 B.16-05 22004 2.92-04
Co-58 7.80-04 82005 5.1004 1.8003 24003 150-03 1.60-04 9.80-04 34003 47003

. 1ge2

S Saon

235-03 2.53-04
=TS8 T

Ni-63 4 Oo11 4. 19-12 2.60-11 " 9.00-11 1.3e-10 17011 77012 50011 17010 24610
Zn-65 21004 3.0e-05 1.50-04 46004 62004 41004 59005 28604 9.00-04 12003
As-73 13007 210083 92008 27007 3.4007 24007- 41008 1.80-07 5.1e-07 8.60-07

Se-75 " 1.33-04 2.10-05 909-05 2.60-04 3.40-04 2. 409-05 170-04 004 56004
res A::o—m S *ﬁs{ 7 :‘“: & :5[ AT ';u,..‘;m;f»" _‘ : rony -

Sr-89 ] 1.00—08 1 60-09 7.29-09 2.23-00 3.00-08 2.09-08 3.19-09 1.40-08 4 39-08 5.79-08
Sr-90 40008 62009 28¢08 86008 1.1007 7.80-08 12008 54008 17007 220-07
Y-31 196-08 2909 13008 4.1008 53008 370083 56009 26008 800038 1.0e-07
3 1. 60-13, 2.59-14 1 16-13 3.40-13 4.13 3.19-13 4.89-14 2.29-13 &69-13 8.89-13
Nb-93m " 1.0e-11 . 1. 69-12 7.10-12 2.13-11 2.99-11 2.06-11 3 09-12 1.4&11 4.29-11 5.50-11
Nb-S4 45008 7.0e-07 3.10-08 0.4e-08 1.30-05 8.60-08 13008 60008 19005 24005
Nb-85 14008 21007 99007 3.10-08 4.10-08 28008 41007 19908 35.90-08 3.1008
Mo-93 5.50-11 8Ao-12 3.96-11 1.23-10 1.50-10 11010 1;60-11 7.56-11 . 2.36-10 3.09-10
Te97m 1 8&-10 5.69-10 7.50-10 5.16-10 7.70-11 3.50-10 1 10-09 1 40-09
Tec-99 8.0e-11 24010 32010 220-10 34011 1.6e-10 4.80-10 8638-10
Ru-103 1.36-03 35003 5.10-03 360-03 8.00-04 26603 7.70-03 10e02 -
Ru-1

12003 22804 92004 26003 34 24903 42004 18003 5003 85003

24003 1 09-02 2.96-02 3.59-02 26002 4.50-03 1 99-02 55002 7.1e-02
44003 22007 089007 9.30-07 82007 B8.4008 43007 14008 1.8e-08
30e05 13004 4.10-04 353004 37004 . 3.80-05 26004 80004 1.0e-03
| 18004 11603 37033 51003 3003
t‘,5.60-05m4 _}“{ . 7_* L W X ‘g R R 3034
5.6e-08 2.43-05 7 09-05 3 99-05 8.40-05 1.19-05 4.60-05 1.30-04 1.70-04
37007 16008 46e08 5908 = 42008 7.00-07 3.00-08 89008 12003
k125 0.0s+00 0.06+00 0.0e+00 0.09+00 0.00+00 0.08+00 Q De+00 0.0e+00 0.08+00 0.0e+00
b2 . 0080 000400 00000 O00t00 00600 0.06+00 _0.06+00 _0.0¢+00

ANETTET0.00400 - OeoR T 008 0 O OB ORI A0 L OeF T 070070 Ge b £ O 0esofh
Cs-134 70604 12004 5.10-04 1.59-03 1. 99-03 140-03_ 2.30-04 9.86-04 29003 37003
Cs-135 13008 21009 90609 26008 34008 24008 41009 17608 S5.10-08 8.60-08
Cs-137 26004 44005 19004 55004 7.00-04 50004 84005 36004 1.1003 14003

Ba133 95007 15007 86007 2.09-08“2.79-06

1 46-07 20008 9.29-08 3.00-07 3.90-07
Ca-144 1.50-07 146-08 11007 33007 430407 30007 4.60-08 21007 84007 82007
Pm-147 2911 45012 21011 83511 82011 57e-11 38.80-12 4.0¢-11 12010 1.60-10
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AppendixG-1 : " Normalized Effective Dose Equivalents from Copper
Table G1.6 Normalized effective dose equivalents from external exposure: Handling metal product

 Radionucide Mass besed EDE (sSvyporBajg) ___ Surficial EDE (uSvly per Bo/orr?) _
Mean _6th _ 60th  90th  g5th _Mean 6th ___50th _ B0th _©5th _

Emist 20013 dfeid 2iots _7639-13_ 82013 Elet3 Gfodd 4013 12642 1fetz

Evi54 28006 ot 63006 820606 ne-oe BT £ 5 P

Eu-155 37e08 67009 26008 80e08 10607  7.1608 1.1e08 50e08 15007 20607
G153 45008 70009 32008 97608 13807 67608 14608 61008 18007 24007
ToA60 25006 38607 17606 52006 7:19-08 48005 75607 33006 10005 14605
i 1075750 8o 00 T Re A0 1 R A 08 0 e 0 T Ae 0 o S5 2a I 6 8 0T 808 102 505
ToAT! . 14640 1764 80611 24010 3440 22040 83eM 15610 47610 61eA0
Ta182 ~  20e06 45607 20606 6.1e06 8106 ~ 56005 67007 39606 12005 16005
W-181 - 75009 12009 62009 16608 21608 14008 22609 10008 34608 4.1e08

WABS' 27010 4ot 18e-10 E7e0 7510 Ete10  T8edl 36010  11e09. 15e09

_ T ake03 - 619—04‘72.69-03”7.40-037 05003 68603
TH204 35007 6De08 26007 7T4e07 06607 698007 1.1e07

Pb210 - 46006 48007 29006 11605 14005 = £8e06 £.3e07 & Te06 21605 28005

Bi-207 1.49-02 2.46-03 1.00-02 2.804

Ra-226 - 71007 3.30-06 9.8e-06 1.35-05 . 1.39-06 629-06 1 90'05 25005

Ra-228 "8.7e07 17006 §51e06 €806 -4, 76-_06 71607 33006 &9_9-06 13005
- Ac227 60007 36006 13005 17605 : 1.19-0‘57 - 12006 698006 25¢05 8.3¢05

»3.49-06’\ _2.49-05 8.69-05 ]

113-04'

Th230 T45609 41610 30605 11608 14608 . ©0009 7TBeA0 67600 21608 28608
Th232 & 18607 11608 1.1e07 45607 65607 37607 22008 21607 80007 13606
Pe231 90e07 82008 67¢07 21606 28Be06 = 17e06 1.6e-07

U232 82007 61008 48007 20006

b2 T T a8 TR A0 S e 1B 0600 A S0 T 7o 00V R G D TR,

U234 8.69-10 7.49-11 5.5e-10 - 1.8e-08 2.70-09 * 1.7e-09 1446-10

U235 /83006 29007 21008 7.5e-08 11005 " 84006 5507 4.19006 14005 20005
U-236 39010 33e-11 25610 B.7e-10 12009 = 75010 64e-11 48610 17603 24008

U238 8.96-07 y 7.75-08»( 6.76-07 '2.09-06‘ 2.89-06 - .7e-06 1.50-07 1.1e-06 349_9:065.59-062 7

R A == AR d s 2 : it B ) UEE s s &
Pu-236 20610 23611 13010 46010 61e10 399—10 - 448-11 2.59-10 89010 1.23-09
11610 42e-11 Tde11 25010 33e-10  ~ 21e-10 24611 14e-10 48610 6.4e-10
58010 65011 38010 13009 - 17e09 - 1.1e09 . 13010 73610 26e09 34609
1‘0310 - 12e-11 _6.80-11 2.39-10 8.19—10 . 2.09—10» 2:2e-11 1.39-10 469-10 6.16-10

7 oo e 48 "“’q.@ b r% riEnipa £ g R R , & ot

Pu2iz . BAetl 1det! 62s11 21610 28010 18640 20011 12040 41040 E5e10
Pu244 50606 56e07 3306 14e05 15e05. ~ 08e-06 1.1e-06 - 63006 22605 2.8e05
Am241 - 27608 30609 18008 62008 64e08 63608  58e-09 34008 12007 16e07

Amoaam 12007

13008 7.6e-08 26007 3.89-07 23007 25608

'-';i s o ! P i S 5 Jicret '4 . .;;.; 4 >
cm-242 11610 12611  7.6e-11 2.69-10 3.59-10 - 2.29-10 2.3&-11 1.5¢-10 5.19-10 8.99-10
Cm-243 13006 14007 885007 3.0e06 38206 25006 = 27607 16006 - 6.7e-06 . 7.7e-06
cm24 = 11010 11e-11  T.0e-11 24010 3.2&-10 - 21e10 229-117 1410 4.7e10 €6.3e-10

Cm-248 - 430-11 45012 29611 10e-10  130-10 840-11 80012 &5¢-11 -1.8¢-10 26e-10
Bk-249 6.1e-10  4Je-11 35010 14009 20009 - 12009 9.0c11  €8610 2.8e09 36009
Cf-248 44e-10 1-50-11' 935-11 3.36-10 4.46-10 | 2.80-10 309-11 1&8—10' 5.40-10 5.70-10
5 e o T o L W R - e g preis s Th ;-:~
Cf250 - 5.2e-11 5.60-12 3.46-11 12940 1.68-19 - 1.09-?0 1 19-11 6.50-11 2,36-10 3.13-10
Cf251 98007 1.1e07 65007 23006 3. 1006 ~ 19006 21007 412¢06 . 44006 6.00-06
Cf-252 14e-10 - 15011 02¢-11. 32010 44e-10 -~ 27e-10 ~ 280-11 - 1.8e-10 63510 8.5¢-10
a-2'54 2-16'04 229-05? 1.4-9-04 .. - { 9.30-04' 1-39'03

Nots: Towweniasauluesbwmmmmaﬁmnwper@éo},;émw‘pwm by37o-3 35 57500
oL NUREG-1640




Normalized Effective Doss Equivalents from Copper Appendix G-1
Table G1.7 Nomnalized effectlve dose equlvalents from inhalation: Handling metal product

Radionucids — Mass-based EDE (uSvly perBg/g) . Surficlal EDE (g_ly per B/en?)
ean 5th 50th 90th 95th Mean 5th 90th 85th

H3 0.0e+00 0.06+00 0.00+00 0.08+00 0.00+00 0.0e+uo 0.0e+00 0.03*00 0.0e+00 0.0e+00
C-14 0.0e+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.0e+00 0.0e400 0.00+00 0.08+00 0.00+00
Na-22 14009 35010 1.1e-09 27803 34009 2.7&09 8.60-10 2.00-09 353009 8.7009

! 4.29-10 7.29-11 2.93-10 1 ‘40-10 5.60-10 1 89-09 2.40-09
C386 OOﬁOO 0031-00 0.0el-m 009-500 006+00 0.00400 0.0e+00 009*00 009+0° oww
K-40 2209 58010 1.70-09 4.40-03 5.50-09 44003 110093 33003 85009 1.1e08
Ca-41 256-10 B83e11 1910 4.80-10 62010 480-10 120-10 3.60-10 9.40-10 1.2@09
Ca-45 1 10-09 2.80-10 Qﬁg-ﬁ ww 2.89;03#% a%2."19;(}9 539-10 mg_v.so-os 4.29-03 Sde
Sc48T T T A 50 1 (8094 AAP09, - B.OB08 - 1AB08T T 2 1e09T 8B 09 1T "’*;zza-bsﬁ
Cr-51 3. 69-11 8.0e-12 2.70-11 7.30-11 9.5¢-11 1.53-11 51011 1 40-10 1.80-10
Mn-53 320-09 87010 250-09 6.30-03 8.00-09 6830-09 17009 4.80-09 1.2008 15008
Mn-54 410-083 1.10-08 3.20-08 8.00-08 ' 1.00-07 " 20008 21008 68.1008 1.6007 20007
Fa-535 3.30-08 6.90-09 2.50-0859“)5‘i 8.80-08 » 8.86—08 ‘ rB.4a-08 _ 1.33-08 4.70-08 1.30-07m, 1.73-07
Fo ,.:1” A T Eoy BT 3 .";t ~. g i P “ .0 ‘ L‘ 14« d , ‘;j:)_«_{i _ .10 . .....:,. 3_‘4 ..‘M‘:~ 2
Co-58 2.19-06 3.19-07 15008 4. 59-06 5.9905 . 4. 1&-00 8.19-07 2.89-06 8.70-08 1.20-05
Co-57 55007 850083 3907 12008 15008 t1e-08 16007 75007 23008 3.0008
Co-58 56007 84008  4.0007 12008 16008 - 11008 _1.6e07 7.70-07 23008 3.10-08
CD-SO 1 49-05 2.10-06 9.95-06 3.00-05 3.99—05 Mg:,.‘re-os_ 4.1008 139-05 5.99-05 7

Sr-89 8.80-10 2.23-10 6.70-10 1.86-09 22009 1 70-09 1.16-10 1.39-09 3.46-09 4 39-09
Sr-90 - 4.50-08 12008 3.5008 8.90-08 1.10-07 8.80-08 22003 87008 17007 22007
Y-91 89009 1709 52009 14008 1.80-03 .13s08 32009 1.00-08 27008 35008
‘I 59-08 3.90-09 1.29-08 3.09-08 3.89-08 2.96-08 7 40-09 2. 39-0& 5‘.80-08 7.46-08

REREL Y T T D] e X, S S e o R e H

. 1 09-08 26009 8 09-09 2.00-08 2.60-08
15007 3.70-08 1.1e07 29607 37607
13609 3.1e10 1.00-09 27009 234009

Nb-93m $3000 13009 41009 11008
Nb-94 76008 19008, 58508 1.5007
Nb-95 70010 16010 53010 1.4009 1

1 43-09 3. 69-10 1 19-09 2.83-09

2909 74010 22609 58009 74609
41008 12008 32008 7.9e-08 1.06-05
25004 55004
R T AR T 10000

25005 7, 79-06 2 09-05 47005 5.8o-05

22008 49007 17008 45008 37008

98007 25007 75007 19008 24008
29009 4.60-07 2.19-08 8.10-08

BeTrEreaR

To-97m 7 5010 1. 90-10 5 79-10 1.50-09

Te-39 15009 39610 12009 23.00-09

21008 82007 17008 4.19-08
3005 1. 1.3004 3«09-0& 3. ‘

S 0T 70008 21607 Soa0T SBe0T 507 15507 41607 10008 13008
Te127m 58007 16607 44007 11608 13008 11008 31607 84007 21608 26008
25 . 00e0. 0.00+00 0.00+00 0.0s+00 0.0e+0D  0.00+00 DO0e+0D 0.0e+00 0.0e+00 ao=+oo
K2 0.00+00 ooe+oo_ 000400 000100 000t00 __ 00et00 00t00 008500 _0.00+00

B3 5T 0et00: ;. 0.02¥00 £ Q08+007: D08 00 006400 ios 7 0,0t '«-"mmm“’w

Ce-134 20008 49008 6.1e-08
Cs-135 . 26007 7 6008 20007 50007 62007
Ce-137 940-07 280-07 74007 18008 22008 - 1.80-08 5.30-07 . 14008 . 35003 43508
Ba-133 ) 1.49-09 3.69-10 1. 19*09 2.89-09 3.66-09 28009 6.80-10 2.1&09
Ce-141 1.00-09 2.40-10 77010 21009 2.79-09 20009 45010 15609 41609 5.30-09

Ca-144 85008 1.6008 50008 13007 16007 13007 31008 9.70-08 25607 32007
Pm-147 70009 18009 54009 14008 1.70-08 14608 34009 1.0008 270-08 3.40-08
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Appendix G-1 e NonnalizedEE‘ccﬁveDdseEquivalenﬁﬁ‘omCoppet
Table G1.7 Normalized effective dose equivalents from inhalation: Handling metal product

’ ~ Mass-based EDE ggsq! per Ba/g) | Surficial EDE (uSvly per Ba/ent)
Radionuclide =g === —— g0th___ 5t _Mean 6t EOth __ 60th G5k

1.1e-08 ~1,1e-08 2.79-09 8.19-09 2.1e-08 2.69-08_
5 S *W;‘-(_.,‘_ y «f“ '.7' 2 L A i G

Sm-151

ue-oa'

1.3&07 1 Ded7 2.59-08 TEe08 20e07 25007
Eu-155 75009 18e09 57e09 15008 19008 " 14008 = 3.T7e09 11008 28008 3.6e-08
Gd-153 16009 4.1e-10 12009 32009 4.00-02 3.1e09 - 7.8010 24009 62009 7.8009
Tb-160 »3.70-09 9410 2.8e-09 7:39-09 9.30-09 7.19-09?’;&89-09 $4009 14608  1.80-08

Tm-171 : 1.6&-09 - 4.26-10 1.26-09 3.29-09 4.19-09 3.29-09 8.08-10 2.40-09 6.2e-09 8.0e-09
Te-182 72009 19009 54009 14008 1808 14608 35009 1.1e08 2.7¢08 - 3.56¢-08
W-181 24611 61612 - 1080-11 48011  6.1e-11 4.7e-11 1211 86611 94e-11 1.2e-10
W-185 .10-10 2.89-11 8.5641 2.29-10 2.89-10 2.20-10 5.48-11 16010 44010 55e-10

~a L& SR Lo : i ﬁ%wﬁ 200 S5 . : PRl ;
Ir-182 "~ B.4e06 1.56-05 4, 05-06 96006 12005
TH204 ‘ 7008 21008 65608 13007 1.7e07 .
329-03 476-04 2.8&-03 6.89-03 8.1e-03
‘ 1-53-05 -

Ra-226 16006 3.8007 1M 3.29-06 4 10-06 3 13-06 7.53-07 2.36-06 6.1&-06 78008
Ra-228 23006 48e07 1.7e06 46006 6.1e-06 . 44606 0.1007 32006 90.0006 1.2e05
Ac-22T 13003 21004 06004 28003 3.7e03. 26003 40004 18003 55003 72003
Th-228 - 6.5e-04 8.19-05 4.7e-04 1Ae-03 -3.80-03 13603 1.59-04 8 19-04 2.76-03 §,.66-03

61604 6305 370-04 . . . :
Th-232 22003 28004 16003 48603 6.30-03 43003 53004 3,19-03 9.30-03 12002
17¢-03 21004 12003 '

= '5.59-04" o4 71608
Ede04 - 65004 -
52004 67604

Pu236 1.seo4 20005 9.29-05 2.7e-o4 3.5¢-04 2.5e-04 3.93415 1.83-04 539-04

Pu-238 28004 4505 29604 61604 7004 - 66004 87605 4.0004 12003 1.50-03
Pu-239 81004 4B8e05 22004 65004 B4eD4 ~ 60004 03005 43004 13003 ° 1.6e03
’ ' ' €0004 03005 438e04 13603 16003

24T ; 07535063 ¥ et PYe08 b 60006 - :2.16-05.2:2.7e-05.
Pu-242 2.99-04 4.69-05 2.19-04 6.29-04 5.09-04 - 5.7e04 B88e05 49004 12003 1.6eL3
Pu-244 28004 45005 21004 6.1004  THeO4 66004 87005 40004 12003 1.5e03
" Am-241 ) 4.59-04 5.99-05 82004 9.69-04 - 12003 . 8.69-04 13004 62004 10003 24003
- ) ;,»» 1.36-04 626-04 1.80-03 2.40-‘03

Cm-242 1.69-05 25006 12605 3.36-05 4.39-05 31o~05 4.Be-06 22005 550-05 84605
Cm-243 31004 48005 22004 64004 8.39-04 . 60008 92005 -4.30-04 13003 16003
Cm-244 25004 39005 18004 52004 €.7e-04 48004 TAo05 85004 10003 13¢03
Ccm-245 46004 72005 3.3¢04 96604 12003 - 8.99-04 14204 64004 18003 2. 2.49'03 .
g OO Sy Buerase e r‘ﬁﬁgﬁ_w- e [y 3«4 TITTEI Y Qe g e rem Ay o

a4s L e S P AR 4o Pd RS o TR ENT 36 QITIE de 0011 8003 72 4605
Cm-247 42004 €5e05 30604 87604 44003 - Bielt 12004 68004 17603 22003
. Cm-248 17003 26004 12003 35603 45003 - 32e03 49004 23003  6€8s03 8.6e03
Bk-24% 14006 22007 09007 208006 . 87006 27606 42007 19008 656606 73006

- Cf-248 .. %8e05 76606 3‘59-05,1.09-04 ) Se- _ 0S|
tlg TN 0048 TR 0605 iR Te DA LB A6 D1 3 «nﬁﬁ&’ BEEAS F TS TRRE BTN 3
Ct-250 21604 82005 15004 4.3¢-04 ~ 66004 409-04 6.16-05 2.99-04 !.56«04
Ct.251 30004 6005 28004 82004 1.1e03 - 75e04 11004 54004 1603 2.10-03
C252 15004 24605 11604 33004 43004 3004 46005 21004 64804 8304
) ' 446-04 67e~05 3.20-04 959-04 1%

Note: Toeonvenmeseva!uestoeonvenhonalm(mnﬁyperpCVgofmwyperpCme).ﬁwlhplybySJe-a
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Normalized Effective Dose Equivalents from Copper Appendix G-1
Table G1.8 _Normalized effective dose equivalents from Ingestion: Handling metal product

Mass-based EDE (M) Surficial EDE (uSviy per Bg/em?)

Radionuclide —oon 5th B5th_ _Mean _ Sth . 50th __ 90th _95h
H3 0.00+00 0.0s+00 o.oe+oo ooe+oo 0.0et00  008+00 0.0e+00 0.0e+00 00e+00 0.0s+00
c14 0.00+00 0.0e+00 0.00+00 0.06+00 0.0e+00 0.06+00 0.02+00 0.0e+00 0.00+00 0.08+00
Na-22 7.0009 4.40-10 50209 15008 20e-08 13808 8.5e-10 9.50-09 3.0e08 4.00-08
P32 21009 11010 12009 48009 87009 Go09 20010 24009 93003 1.3008
< : MR d\m-\gﬁp."&a R i?}lgf ~5’1§7 -::;_,-; 9 W ".{:ch ,,s.»:; ?’r’ 4 A Mi
Ch3s 0.0e+00 0.00+00 D0.02+00 0.00+00 0.00+00 onewp 0.02+00 0.06+00 0.08400 0.0e+00
K-40 1.16-08 7.0010 8.1e-09 25008 3.40-08 22008 13009 1.6e-08 4.90-08 85008
Ca-41 7.80-10 4.9e-11 55810 1.70-09 2.30-09 1.50-09 949-11 11609 33609 4.50-09
8ol 11610 13009 3.93-09 5.30-09 34e0-09 24009 7.60-09 1.00-08

48 A 30092 200105 23000 ) BT 00E . 400D asm“&“fm”i 3 40-08% 7196083

Cr-51 53011 3.19-12 360-11 ,1.29-10 1.8e~-10 1.00-10 B81e-12 8.90-11 2.30-10 3.1e0-10
Mn-53 24009 16010 17009 51003 B.80-09 46009 31610 33209 1.00-08 1.30-08
Mn-54 57008 38009 4.1008 4.30-07 1.70-07 11607 75009 7.9608 24607 33007
Fo-55 51008 29909 3508 .,;W-!&W. 1.50-07 - ng»os 5.69-09 87008 22007 30007
FoS0 1 i B 1e07: 238085 2.76-01 . 9.9607-. 1 300871 7 B0 1 446087 § 260277 :
Co-58 18008 9.0208 1.1e08 42008 5.8¢-08 3.50-08 179-07 22508 82008 14005
Co-57 1.50-07 75009 9.5e-08 3.60-07 4.90-07 2.99-07 150-08 1.80-07 69007 9.6007
Co-58 52007 26008 33807 12008 1.70-08 10008 50008 83007 24008 33008
Co-60 8__1.1e07 Ho-oews.Ze-OB 71008 42008 21907 2.70-06‘ 10005 1.49-05,
Ni-63 13007 60809 80008 29007 41607 11608 15007 an-o'r T.80.07
Zn-65 - 12008 70008 82007 27008 3.60-08 230-08 13807 16008 52008 6.90-08
As-T3 58008 39003 42008 13807 1.60-07 11607 75009 B8.10-08 24007 32007

16008 11007 1.ze-oe_ 3bo0B 45008

Sr89 4.29-09 2, 79-10 3 09-09 9 40-09 1.39-08 1.80-08 2.40-08
. Sr-80 " 94008 80009 8.B8e-08 21007 2.8e-07 40007 5.4007

Y-31 45009 2910 32003 10008 1.3008 1

Zr-33 100-09 Me-ﬂ 7.29-10 2.29-09' 2.90-09 20009 >

295 B ey 09711481 "*ﬂﬂg 09: - B Ye00 489007 o ot e B

Nb-93m 3.29-10 2.19-11 2.36-10 7.09-10 9.4&10 8.20-10 4.4a-1D 1.46-09

Nb-04 44009 28010 32009 97609 1.30-08 . B5e09 55010 B8.1009. 19003 25008

Nb-35 1.00-09 68011 72010 23803 3.0e-03 20003 12010 14009 45009 8.0009

Mo-33 83810 54011 5910 1.80-09 2.4&09 1 69-09 1.00-10 1. 19-09 3.60-09 4.70-09

T8 e Te R I R 2R A TRl 13T V= i 8,08-1D;

Te-97m 84010 -4.10-11 45010 1.4e-09 1.99-09 1.20-09 7. 80-11 8.70-10 28009 3.60-09

Te-89 89010 570-11 85010 20009 26009 17609 11010 12009 385009 5.16-09

Ru-103 249008 1.70-07 1.8008 54008 70008 47008 32007 34008 10005 14605

23005 87005 85005

AGIDBM i onE S £ ARy e i “;_w- gk B es-08

Ag-110m 1.29-05 8.39-07 8.90-06 26003 3.30-05 2.39-05 .

Cd-109 11008 686808 77607 25008 33008 22008 i

Sn113 5.0e-07 33008 3.7007 -1 Jde-08 15008 9.80-07 84008 7.10-07 22008 28008
Sb-124 21008 11607 13008 4.80-08 8.60-08 4.00-08

SBRsT R B AS 0T T B e S S8 07 A 2e R T A 0e 08T 2 T 8s 00 L 400D YT i = :
Te-123m 4.90-07 3.39-08 3 8007 . -1.19-06 1.40-08 9.50-07 8. 59-08 7. 0&01 2.10-08 2.70-08
To-12Tm 76007 520083 5.6007 17008 22008 1.50-08 1.0607 11008 33208 42008
1125 0.0e+00 0.0e400 0.00+00  0.00+00 0.00+00 0.08+00 0.0e+00 0.0e+00 0.00+00 0.0e+00
-129 0.0e+00 0. OMOD M 0.09+00 D.Oe+00 0.004-00 0.De+00 0.09+00 aomo 0.09#00
Cs134 1. 1m " 43007 52008 16005 20005 14605 05007 10005 30605 39005
Cs-135 70007 49608 5.1007 15008 2.0e-08 1.30-08 93008 9.80-07 2908

Cs-137 49008 34007 35008 11905 1.4e05 95008 86007 89008 21005

Ba-;{g 2.1e-09 1.3a-1o 1.59-OQ 4.79-09 8.19-09 4.09;@_ 2 59-10 2.99-09 9, 09-09

cef )',',.}» i ~ " ‘J-‘)h it .m e ’_, :N. ! \J‘”/‘i 4& { ‘;:;::‘4 2 e ;

Co-141 1 1009 87611 7. Ba-‘lo zSe-m 3.40-09 22009 1.30-10 1.59-09 5.09-09

Co-144 12008 7.60-10 B8.80-09 270-08 3.60-08 24008 15009 17008 5.3e-08

Pm-147 83010 4.10-11 4.5e-10 14009 1.80-09 12003 7.70-11 87010 27009

NUREG-1640 G-16



Appendix G-1 Normalized Effective Dose Equivalents from Copper
Table G1.8_Normalized effective dose equivalents from Ingestion: Handling metal product

Radionuclide Mass-based EDE (uSvly per Bg/g) ' - Surﬁcial EDE (iSviy per Bg/cm®)

Mean Sth - ’50th - 80th 85th Mean . 5th 50th 80th 85th
%‘:—ﬁg o 2Aa~10 1.56-11 » 1 70-10 5.89-10 5.93-10 : 469-10 S.Oe-ﬂ 339-10 1.06-09 1.36-09
Eu-154 - 5 89-09 3.99-10 4.19-09 1.36-08 -1,7e~08 . 1 13-08 7.6&-10 7.99-09 2459-08 3.49-08
Euv-155 92010 620-11 - 66e-10 20003 28009 1.8e09° 12010 13e09 89008 63009
Gd-153 6.7¢-10 44011 48610 15008 2008 1309 84e-11 903210 25¢09 3.80-09
To-160 3.36-09_ 216—10 . 2.%9-09 7448-09 9.9009 : 6.59-09 4.29-10 4.69-09 14e08 1.9_3;08
Tr-171 2.69-10 1.69-11 1.80-10 57e-10 7.59-10 v 5.09-10 31e~11 3.59-10 11609 15009
Te-182 35009 21e-10 25000 7.8e09 1.0008 68009 42010 48009 15008 2.00-08
W-181 1.50-10° 0.86-12 - 1.1e-10 8.40-10 4.50-10 30010 19011 210 67e-10 B8.7e-10
W-185 - 7.9040 5.09-11 5.89—10 \1.89-09 . 239-09 1.59‘-09 -8.7e-11 - 140-09 A )
e 5.5e-os” 38607 4.1&4:6“ A ete HEe T ite0r T300T Teeoh 230n
TH204 88607 23008 24007 72007 €207 ~ 63007 43008 46007
Pb210 3503 1.7e04 22003 82003 11602 68003 33004 43003

Bi-207 ] 5.80'05 4-16-07 446-05 1.36-05 1.50-05 -~ 11005 . T8o-07 84006 2505

'Gm 31807 4.46-06 1.6&-05 2.29-05

Th-232 © 18605 8.0007  1.1e-05 . 4.28-05 5.7e-05 85605 16006 22005 83005 1.1004

Pa-231 68ec05 32006 42005 1.6e-04 - 13204 62006 81605 32004 43004

y-232 ' 8.7&-05 3. 36-07 5-86-08 2.09-05 ) .76-05 7.36-07 _ 1.08-05 4.0&‘05W )

U234 1.36-05 8-16-08 .

‘U235 - 1.7e06 - 7.7608 :

U-236 18006 7.7008 .- 34006 15007 21006 8.00-06

U-?S . 1.70-05 7. 79-08 4 8.40-06 15&07 2.10-% M 1.18-05
O3] y "3; i PRS- LI §.! ¥ " x: 'i s »” s 54 f,

Pu-236 3.90-05 2.06'07 25006  ©.1e06 12605 = = 7.5e06 370-07 4.3&06

Pu-238 -14e05 5507  T.0e06 25¢05 -34e05 21605 10006 - 13005 48005 65005

Pu-238 - 12005 6.1e07 T.7e-06 28005 3.8e05 238005 11606 15005 G64e05 7AeL05

Pu240 12605 - 6'1007 . 70-(5 2.86-05 3.86-05 239-05 - 11006 15005 064005 TAe05 -

Pu-242 1 19-05 5.70-07 7-36-05

Pu-244 11605 657007 T3e06
12005 . M 7.80-06

Cm243 2 85006 42007 55e06 20e05 2. -

Cm-244 €806 . 34007 44006 16005 21005 1.39-05 6.5e~07  8.50-06 3.10-05 4.1e-05
Cm-245 1.36-05 6-39-07 . 8.26-06 3.09-05 - j4.05-0~5% W1.26-08 1.59-05 '6.80-05 7.70-05
Cm-247 1.2&-05 539-07 7.56-06 2.73‘05 3.69-05 o 2.28-05 1 1&06 1.46-05 £.30-05 7.06-05
Cm-248 46005 23006 3.0005 11604 : 14004 8905 44006 5805 21004 28204
 Bk-249 4.1¢-08 2.29-09 26008  0.6e-08 13007 '7.99;08 - 4.9e09 - £0008 18007 2.59-07

.16-07 !

Cf250 7.29-@ 8. 76-07 4.69-03 1.73-05 2.39-05 1.40-05 7 1&-07 6.86-06 3.39-05 44605
C-251 16e05 83007 10005 39005 53005 : 32605 16e06- 20005 75e05 1.0e-04
Cf-252 36e-06 18007 2306 B8.5¢06 12005 70606 3.6e07 44006  1.7e05 22005
Cf-254 GM 3.28-07 4 Oe-w 1-&-05 2.19-05 v 1.26-05 6.1e-07 7.7e-06 28005 4.09-05 .
s ‘.mr’ - phige: | X i 2 3{; e “& 3 M"Wﬁ ; "H 5"”' e i 3

Note Tﬁ convert these vaiﬁes to eonvenﬁon‘al units (mramfy per pCIlg or mremly per pcilmz’). mulhp!y by 3.7e-3
G-17 7 NUREG-1640




Normalized Effectivs Doss Equivalents from Copper Appendix G-1
Table G1.9 Nommalized effective dose equivalents from ail pathways: Handling slag

Radionaclida Mass-based EDE (uSvly per Ba/g) _ Surficial EDE (uSvly per Bojcn?)
Mean 5t 50th _ ooth 95ty Mean _ 5th 50t _ 90th 95t
H3 000+00 0.0e+00 0.06+00 0.00+00 0.00+00 0.0e+00 0.06+00 0.00+00 0.0e+00 D0.0e+00
c-14 000400 000400 00e+00 00et0D 00e+00  00e+00 0.0e+00 00e+00 0.0e+00 0.08+00
Na-22 1.26+00 -4.10-01 9.79-01 2.1e+00 2.50-1-(!) 23e+00 7.8e-01 1.8e+00 4.29+00 5.00+00
37004 -5.60-05

1.
ey

90-04 21003
i‘i‘i“"‘i‘“‘w"’*m

27608 (5808 )7 mexﬁmmm 0
4.90-04 1.20-03 26003 31003

Ch38 73004 26004 B0e0s 13003 16003

K-40 44002 99003 33002 89002 1.10-01 8.50-02 19002 84802 1.70-01 22001
Ca-41 70005 1.70-05 5.49-03 1.40-04 1.70-04 14004 330-05 1.0504 27004 340-04
1.80-04 5.20-04 4.36-04 1.25-04 3.40-04 8.30-04 1.00-03
o LR VN T Y T ,;seoi.mx;?ﬁ’ﬁ‘ﬁ*‘g‘fixww RE 82801, 156400 - &.36+00 ] 4.18+00%
Cr-5% 8.39-03 2.53-03 8.50-03 1.6002 2.00-02 1 69-02 47003 1.30-02 3.19-02 3.8e-02
Mn-53 13s-05 43008 11005 25005 3.1e-05 26005 B8.1e08 2.19-05 4.99-05 8.00-05
Mn-54 44001 15001 36001 80001 9.5001 85001 2901 7.0e-01 1.6e+00 1.8e+00
A 1.39-05 3.4&-05 3.30-05
Co-58 1.33+00 4.39-01 1 1e+00 2.4a+00 2.99+00 2.59+00 8.19-01 2.19-0-00 470+00 5.7e+00
Co-57 150-02 5.16-03 12002 28002 33002 29002 9.60-03 24002 54002 8.50-02
Co-58 35001 1.20-0% 2901 85e-01 7.90-01 8.90-01 22001 5600% 1.3e+00 1.6e+00

Co60_ __11a+oo 3.8;%; 4001 210100 25400 220100 72001 180:00 A4.16+00 490400

2.39-03 7 30-04 1.89-03 4.29-03 5.23-03
26002 82003 21002 49002 6.10-02
6.70-03 23003 55003 12002 1.50-02
1.0e-03 “2.70-03 8.30-03 7.80-03

Nb-93m 3.1&04 190-!” 4.80-04 11803 1.40-03 1.23-03 36e-M 9.30-04 2.29-03 2.79-03
Nb-S4 88001 31001 73001 1.6e+00 1.90+00 176400 58001 148400 3.10+00 3.78+0D
Nb-85 28001 8.8e8-02 2200t 53001 B8.40-01 54001 1.70-01 4.30-01 1.0e+00 1.38+00
Mo-93 ngg-u zoa-oa 51004 12003 14803 12003 39004 98504 23003 28003
) SRR TS ﬁm@@m%@s, 05 F I 80005, 1 300050+ 11805 2 1.66-04 . 1. 960

. 1.30-04 30004 3.60-04 31004 1.00-04 25004 5.80-04 7.10-04

7.39-05 ‘1.80-04 42004 5.10-04 44004 14004 35004 82004 1.0003
0.06+00 0.0s+00 0.0e+00 0.06+00 0.06+00 0.0e+00 0.08+00 -0.0e+00 0.0e+00
0 0. Da-l-Op ' 0.00+00 0.06+00 !I.IDe+09 0.00+00 0.08+00 0. Dei-oo 0.0e+00 0.0e+00
00600} 0.06400 2 .08 T00 %% 0.D8F002 v~ LS00, .06 F0D 2 0.08+00 22 0.08400 < G.08+003
D Da+00 0.0s+00 0.08+00 D0.0e+D0 0.0e+00 0.00+00 0.09+00 0.0e+00 0.0e+0D0
" 51004 12003 28003 34003 2903 97004 24003 55003 68.60-03

32002 76002 17001 20001 1.80-03 6.00-02 15601 3.30-01 4.00-01
] 1.9¢-01 479-01‘ .1a+00 1.391-00 118400  3.6e-01 ,9.19-01 2.1e+00w2.60*00
O Ao O T Y R P R ] P I e S A T

Te-123m  00e+00 0.0e+00 o.o«oo' "oowoo 0.00+00 D.0e+00 0.0e+00 0.0e+00 0.0s+00 0.0e+00
Te-127m 0.0e+00 0.0e+00 0.0s+00 0.0e+00 0.0e+00 0.00+00 00e+00 0.06+00 0.0e+00 0.0e+00
125 15003 35004 12003 31003 35003 30003 72804 23003 8.0003

123 1.2&02 2.79-03 9.46-03 2.50-02 3.29-02 2-40-02 5.10-03 1.86-02 4. 90-02

Cs-134 0.De+00 0.06*00 0.09-1-00 0030'00 0064'00 A
Cs-135 0.0e+00 0.0e+00 00e+00 0.0e+00 0.0s¢00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.00+00
Cs-137 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.00+00 0.06400 0.0e+00 0.08400 0.00+00 0.0e+0D
Ba-133 1.59-01 S4e-02 1.30-01 2.80-01 3..46-01

Co-141 : 17802 21002 1. ]

Co-144 . 31002 11002 25002 55002 8.5e-02 59002 21002 49002 1.10-01

Pm-147 82004 26004 850-04 15003 19003 16003 49004 13003 3.0003 37003
NUREG-1640 G-18
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. Table G1.9 Nommalized effective dose equivalents from ell pathways: Handling slag .

. Mass-based EDE !ESV!! per Bo/g) , _ Surficial EDE (uSvly per Bg/cm®)
Radionucide —57oon 6 90th___ o5th . _Mean__ 6th___ EOth __ OOh __BEh
SmAS1 62004 1904 4.99-04 12_;@ 14003 129-03 a7e-o4 95004 2360328003
Bt 60001 21601 50001 116300 130400 120400 40001 96601 216400 266400
Eu155 63¢03 23803 62003 1e02 13602 - 12002 43003 1.0el02 22002 27e-02
Gd-153 s.aeoa 24003 56603 12002 15602 13002 45e03 11602 24e02 29002

01 1701 40001 60001 110000 . 65e0t 32001 T8e01 1BewO 21e%00
r:&’im”?‘é‘f‘" w;a?‘n; P8 Bo 0 6 BapA 1 SR 1 o 88 ”“"“"‘“’ -0 oL 404 LRGeS e
TmATY 22004 72005 17004 4. ~ “14004 34004 7.B004 05004
Te-182 59001 21601 49001 116400 136400  1.1e+00 388001 B4o01 216400 25e+00

WS - 15003 62604 12603 27603 32603 2903 B804 24603 B3T3 64el3
15008 38605 1,19-04 4 20004 38004

0. 09*00 0 Oe+00 0.0e+00 0.08'!'00 0.0e+00 0.0e+00 D.De+00 0 ﬂe+00 0.06+00 0 Oe+00
16604 49005 13004 30004 37004 31e04 94005 24004 58e04 72004
38e01 68002 28201 798001 1.0e+00 - 7501 1.39-01 66001 15e400 2.00+00
0.094-00 '.'09*-00 0.0e+w 0.034-00 ] 0.08*00 ’

110000 41601 85601 216300 246+00 i z.zmo 78601 18e+00 400400 4.8+00
‘78001 28001 64001 140400 17e+00  15e+00 63e-01 12e+00 280400 3.3¢+00
276+01  856+00 216401 516401 620401 520401 1.6e+01 42e+01 08e+01 126402
o, 37001 5ol A4S0 120101 27ex01 33er0t

5.39*00 1 Ge+00< 4.23+00 GMO 12e+01 1.0e+01 3.10+00 8.164-00 1.98+01 2.48"'01
230401 T.2e+00 1.8e+01 440401 640401 - 450401 - 140401 3.6et01 B50401  1.0e+02
§8e+01 5506400 14e+01 33etD1 4.1e+01 340407 112401 27e401 640401 8.0e401

22 e 30O, G100 Tle01 250001 et 260101 T9300 210101 496101 Ees01
ﬂmw‘m\.z’mﬁbﬂ?_,. R0 TH I TS L0 60T 750.90+80 1 1.20%01.
) 2.7e+00 82001 2.1e+00 6.0e+00 , 1.6e400 4.1e400 0.7¢+00 120401
vz3s 250400 78001 206400 4.7e400 58e+00.  4.9e+00 150400 36e+00 B.1e+00 1.1e+01
U236 250400 7.8001 - 2.00400 4.7e+00 68e+00 4.Se+00 1.5&000 300400 82e400 1.1e+01
24000 74601 ’ 0 376400 ETex00 116401
THAedE : 10 A Fer 018 Oe g1 1500341

: 160400 400400 §.5e+00 1.2e+01

116401 356400 D.1es00 226401 27e401
120401 386400 ©7e+00 236401 2.80+401
- « 3%?’:00 97100 230101 296401

o e el 2
PuZ38 - 580400 180400 47e400 1.1e+D1
, | 630400 200400 E0et00 126401

5 : j :1 T,z & ; 5 .:,»,( ;«_, 3 m&- %k s & ot ‘( . ; % :
Pu-242 G.Oe+00 1 99*00 4.89400 1.1e+01 140401 1.26*01 - 8.60+00 9.29*00 2.23+01 2.70*01
Pu-244 6.1e+00 180400 49e+00 1.16+01 1.4e+01 120401 - 3.7e+00 94000 220401 2.Te+01
Am-241 8.00+00 28et00 72e+00 1.70+01  2.1e+01 18e+01 540400 140401 33et01 4.1e+01
9.0e+00 g.gwoo T74e+00 1.7e+01 2.10‘!01 14.7e+01 W 14e+01 - 3.334:01 4.13’01
B—i’iammvz‘ewﬂ‘o D BIT00. 7 26T00 3 eI D A6 E0N e A T e 01 5. 4o F00 S 4evhi - .o+ il L B 1e301:
Cm-242 $2¢01 10001 26e01 - 6.10-01 7.56-01 - 52001 19001 50001 120400 1.5e400
Cm-243 6836400 2.0e+00 506400 12¢+01 1.50+01 120401 . "3.7¢400  97e+00 23e+01 2.8e+01
Ccm-244 502400 15e+00 4£.0e400 €.5¢+00 12e+01 0.8e400 38.00+00 7.7e+00 - 1.8e+01 230401

Cm-245 9.30+00 2.90+00 7.4&#00 17e+01 2.29+01 ' 1.8e+01 5.5e+00 1Ae+01 SM 4.Ze+01_
DAR A e iy g SR T 7« SRR b % 51 "%

.M_,.;M';&Cé‘ BTV a2 LA £ By e et B s 3 A o584
Cm-247 8.6e+00 2.76*00 6.Be+00 166+01 2.0e+0% 176+01 5.28400 1.384'01 310"‘01 3.984'01

Cm-248 34401 100401 27e+01 6.3¢+01 7.8e+01 -~ - 65e+01 2.0e+01 620401 "12e+02 1.5e+02
Bk-248 28002 8.7¢03 22002 62002 65602 54002 17002 43002 10601 13001
Ci-248 1.08*00 3.1901 . 7.99-01 N s T

5250 420400 1.36+00 333*00 7.99#00 9731-00 8 1e+00 2.58*00 6.5e+00 150401 1.90+01
Ct-251 80e+00 256400 64e+00 1.5e+01 1.8e+01 - 1.5e+01 4.8e+00 12¢+01 280401 3.6e401
Cr-252 8.1e+00 67001 250+00 -58e+00 7.3e+00 €.1e+00 1.98¢+00 4.8e+00 1.10401 1.4e+01
Ch254 . 126+01 4.36+00 1.031'01 2.2.e+01 2.7e+O1 2.48*01 8.12+00 2.09+01 4.33'!01 65.3e+01
W P g "'i Y "';3,7_ a st - 5 ‘?&m 'ﬁs ,:ﬂ_’ St w 1 0 : 3

Note: To eonvemhese values b eonvenbonal unns (mremly(per pCIIg or mremly perpCUcm’). lm!hp!y byS.fei“ ‘
: - G-19 A -  NUREG-1640




Normalized Effective Doss Equivalents from Copper Appendix G-1
Table s1.1o Normalized effective dose eg' ulvalents from extemal exposure: Handling slag

Mass based EDE (sl p B Surficial EDE (uSv

Radionuclide =5t _O5th . _Mean___ 5th___ 50t 90h __o5m
) BOr T Dot Hoeel T Dom Toen Gt o R
c14 00e+00 000+00 00e+00 00400 00e+00  00s+00 00g+0D 00e+00 DOs+0D 0De+00
Na-22 120400 41001 97601 21000 250400 230400 78001 196400 420400 5.06+00

3.80-04 1.23-03 03 ,.17e03

18004 35004 47004 42 34004 7.sa-o4”9.zé-b4
K40 43002 98003 33002 88602 1.1001 . 83002 17001 2.1e-0%
Ca41 008400 008400 0.0p+00 000400 0.0s+00  00e+0D D.0e+00 0.0e+00 0.0e+00 0.08+00

1.2o-05 1
] Bai00 A 3a£00 ;A d6+00%
13802 3.19-02 3.9e-02

Mn-53 0.0s+00 00e+00 0.0e+00 0.0¢+00 0.08+00 0.0e400 0.0e+0D
Mn-54 44001 15001 35001 29001 7.001 1.6e+00 1.9e+00
Fo-55 24011 83012 20811 44 38041 85011 10010
Co-58 130400 43601 110400 245500 296400 z.Se-roo 81001 216+00 ATo'00 576+00
Co-57 15002 50003 12002 27602 33002 28002 9.5003 24002 53602 6.50-02
Co-58 35001 12001 2901 85001 7.90-01 8.9e01 22601 58001 1.3e+00 1.6e+00

"“9.39-01 '2.1e+00‘2.56+00 ’1‘,“1_834-& 4.0o+oo 4.99'0-00

1. 60-08 3.79-08 4 59-08
44001 98001 120400
1.00-04 26004 3.20-04
D0 _0.06+00 0.0e+00 _0.0e+00
3001 S 328015 73001 T B e0)
1 39-03 3.0e-03 3.79-03
53003 12002 1.4e02
3.90-03 8.86-03 1.19-02
34008 7.90-08 %L
06015 L T1p D11 - 1.68+00 1 1,90 +D0%

Zn-65 ‘27601 9.6e-02 23e-01 50001 -
1.70-05

Sr-00 33003 12003 28003 B1ed8
Y-51 25003 8400¢ 20003 46603
1008 A1o08 4

Nb-83m 27608 9.40-07 2.23-08 49008 5.8008 520068 1.80-08 42008 9.50-08 1.10-05
Nb-34 8.70-01 31901 72001 1.50+00 ° 1.90+00 172400 5.8e0-01 142¢00 310400  3.78+00
Nb-95 - 28001 88602 22001 53001 8.4001 54001 17001 43001 1.08+00 1.30+00
Mo-83 L4005 51008 12005 27008 31008 28005 9.6e-08 23005
| TR I O N TSl T ADe 08 S T RS e O [ T s T
" 15605 3 69-05 7.99-05 9.50-03 84003 28005 8.80-05 .

To99 83008 29008 09908 15005 1.30-05 16005 55006 13005 29605 3.50-035
Ru-103- 0.0e+00 o.woo 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.00+00 o Oet00

.0 006100 00000 008100 006300 000400 0000 0.00+0D
;,‘amiﬁ}xﬁ D7 gmf 054 T L 0.bet0n . 00500 £ 0.06700 5 R 80a500]

Ag110m  0.0e+00 0.0e+00 0.0e+00 owoo o.wm 0.0e+00 0.0e+00 0.0e+00 ooéi'oo '0.00+00

Cd-109 3.30-04 120-04 2804 B.10:04 72004 6.50-04 22004 53004 12003 1.40-03
Sn-113 9.20-02 3.18-02 76002 17901 2.0001 1.80-01 8.00-02 15001 33001 4.00-01
Sb-124 5.99-01 1 99-01 476-01 1.1e+00 1.38*00 1. 1e+00 3.50-01 »9.19-01 2,10+00 © 2.60+00

SHI2B L EEIRe j S a0l 6 06702 256015 ip0) 1. T.96-030
Te-123m 000-'00 008"’00 000*00 003+00 005*00 009+00 0.0e+00 0.0e+00 0.09+00 0.0e+00
Te-127m 0.0e+00 0.09+00 0.0e+00. - 0.08+00 0.00+00 00e+00 0.0e+00 000300 0.06+00 0.08+00
1-125 23004  7.7605 - 19004 . 420-04 31004 44004 15004 36004 81004 95.90-04
1 .59-04 3.69-04 8.10-04 9.7e-04

_ G2 , > e SRR T TR Gy Ty
Cs-134 0 De+00 0.06+00 D.Oe+00 0. 03#00 0 De+00 0 Oe+00 D.Oo-ﬂl) 0.0e+00 0.00+00 0.0e+00
Cs-135 0.0e+00 0.0c+00 0.0e+00 0.0¢+00 0.0e#00 0.00+00 0.00+00 0.00+00 0.02+00 0.0e+00
Cs-137 0.00+00 0.0et00 0.06+00 0.00+00 0.0e+00 0.0e+00 0.08+00 0.08+00 0.08+00 0.0e+00

§a—13§wmm 1.5&-01' 5.46-02 A3e0 2.83-01 33001 ‘_:WS.OQ-Q! 100-01 2.59-01 5':"5”'"“15 HB.SG-N

Cot8l 80003 28003 72003 17002 “2.19-02' j
Co-144 23002 80s03 19002 42002 49002 44002 15002 36002 81002 98002
Pm-147 25008 88007 21608 46008 54008 45008 17608 40008 89008 1.16-05

NUREG-1640 G-20



Appendix G-1 * Normalized Effective Dose Equivalents from Copper
Table G1.10 Normalized effectxve dose equivalents from external exposure: Handling slag i

- Mass-based EDE (ySvly per Balg) "~ Surfidal EDE (uSvly per Ba
Radionuelide o ®h___ 60t gom___ 950 TWem Bh_ Soh_ S0 G
SiSl___ 44e06 15e0i 36000 BlelS B5eld R6e0S 20006 10008 1607 18607
Rl Bae0T P 10T B BT T 48400 St Sai0 e mﬂ@*ﬁnﬁg. 0 R Te 01 2" 75 66300,
Eo1St  E9e01 21601 49501 116K00 136500 126100 88601 8501 216400 28000
Eu-155 4003 198003 45003 998003 12002 10002 36003 86003 1902 23002 -
G153 66603 23603 64003 12002 14002 13602 43003 10602 23602 28602 .

Jdet0

9.59-01 3.29-01 7.8&-01 1.Be+00 2.104-00
286004 5:8.0e-04. R R 0s 2. 4l '

1.99-05 4.1e-05 - 44005 1.59-05 3.6&05 8.09-05 970-05 .
196400 88001 94001 2.1e400 2.5e+00 -
25003 87e04 23003 52003 64003

To-160 4;.,99;91m 1.7e-01 409-01- a4

Tm-171 -
Ta-182 £8e01
w-181
W—185

Ir-182 0.0&4'00 0.0e+00 0.0e+00 0.Da+00 O.De+00 - 0.09+00 0.084'00 0.0+00  0.0e+00 (0.0e+00
TH204 - 8805 28005 T2e05 1.7e04 2.00-04 1704 b65e05 14004 82004 4.0004
Pb-210 26004 5.09-05 20e-04 530604 66004 6.1e-04 06e05 39004  1.0e03 13003
0.06+00 .. 0.0e+00 _0.0e+00 - 0. Oe+00 0.0e+00
Ra-226 82001 32001 7.66-01 176400 20400 1.Be+00 61601 150400 -S.SH-OO 3.8e+00
Ra-228 48001 17001 40601 87001 100400 - 02601 32e01. 7.6e01 1.7et00 2.0e+00
Ac22T 16001 66002 13001 28¢01 35001 3 fe01 11601 26e01 657601 69001

Th-232 36003 67¢04 26003 7403 9:56-03 68003 11603 74.9&-03 14002 1.6e02
Pa-231 13602 47003 11002 24002 2002

U232 _Jfe02 28003 12002 3del2 4Ael2
U234 - 12005 4,;eos 10605 23605 27605
U235 44002 15002 36e02 64002 95602
U236 60006 21006 - 50005 11605 13605

13002 4.6e03 .
P St I T

el 24 2. 29002 B0 R ‘;‘F :
Pu-236 68006 24006 £.7e06 1.36-05

Pu-238 40006 14006 3.3e06 73s06 &. 70-06

Pu-239 17605 6.10-06 14e05 32005 388005

1306 31606 68006 82005
.;;ﬁ:( fHEs '

Pu242 83608 12606 27¢06 61606

Pu-244 17601 60602 14e01 32001 8701 27601 614601 7.3¢-01
Am241 6BeD4 34004 62004 16003 21603 16003 85e03 42603
Am2m 33003 12003 28003 61003 72003 €S5e03 22003 63003 12002 14s!

Cm-242 44006 1.59-06 3.60-06 weos 9.59-06 84006 28006 6.9¢06 1.59-05

Cm-243 34002 12002 28002 62002 7TA4e02 = 66002 23002 - 54002 = 12001
Cm-244 40006 14006 33006 TA4e06 8806 78006 = 27006 64006 14005 1.7e05
“Cm-245 ‘lAe-O2 8. 10-03 1.29-02 2.69-02 3.19-02 } 2.89-02 _ ;
Cm-247 1.59-01 5.43~02 1.3&-01 2.89-01 330-01 ) 3.09-01 10e01 24001 85501 6.50-01
Cm-248 20006 70007 16006 36006 43006 - 38006 13206 3206 70006 85006
Bk-249 18005 32006 1.3&05 3805 49005 85005 6.9e06 26005 73005 65605
Cf-248 ” 119-05 T 94006 ‘ .10-05‘ 21805
Ct-250 ‘ 2.45-06 8.46-07 2.09-06 4.46-06 5.29-06 - 46006 1.66-06 3.39-06 8.56-06 1.09-05
Cf-251 25602 88003 21002 46002 54602 - 48002 1.7e02- 40002 88e02 1.1e-01
Cl-252 46606  16c06 3.80-06 84006 99006 - 8.8e-06 30006 73e06 16e05 2.09-05
Cf-254 7.50*00 2.69+00 6.29+00 1.434-01 : .7e+01 i 1.594'01 4.90+00 29+0l 2:‘70401 S W'_!
Note.'l'oeonvartlhesevahest:eonvardronalunﬂs(mrenﬂyparpdlgormnﬂyperpdlmﬂ. lm:lhplybys.'lee

: G2l NUREGbl“O



Normalized Effective Doss Equivalents from Copper Appendix G-1
Table G1.19 Normalized effective dose equivalents from Inhalation: Handling slag

Radion Mass-based EDE (1Svly per Bg/g) Surficial EDE (uSvly per Bg/em?®)

Mean 5th 50th 90th 95th Mean 5th__ 50th S0th 95th
H3 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.06+00 0.06+00 0.0e+t00 0.06+00 0.0e+00
C-14 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.00+00 0.0e+D0 0.00+00 0.00+00

47005 12004 29004 35004 29004 9.0005 23004 55004 B5e-04
- 3.36-06 2 30005 9.90-05  1.40-04
e i TR E T
1.90-03
92005 25004 32004 . 18004 4.80-04 06.20-04
22005 5.10-05 83005 53005 1.60-05 42005 9905 12004
7.19-05

08 20008 59008 15605 ‘.
58008 1.5005- 38005 4.50-05
74005 1.90-04 489-04 179-04

1.39-03 10&03 306-04 8.29-04 2.09-03 2.59-03

Co-57 14004 4.29-05 1.10-04 2.70-04 3.30-04 27004 B8.0005 22004 52004 8.40-04
Co-58 14004 42005 11004 27004 34004 28004 80005 22004 53004 87004
36003 11003 28003 87003 84003 ,835-03 2.00-03 5.50-03 1.30-02 1.60702

11003 30005 7.10-05 B90-05 7.30-05 2.29-05 58005 1.40-04 1.79-04

11004 28004 65004 B1004 87004 20004 53004 13003 1.6e-03
AsT3 24005 55008 18005 49005 82005 47605 10005 36005 095005 12004
0.0+00 _D.0e+00 '0.064‘00 006400 0.0¢ : .

“19004 54605

d‘;l‘ér i
87005 2.90-03 778-05

Sr-90 50003 15003 4.00-03 94003 12002 8.7e-03 2903 7.70-03
Y91 76004 23004 8.00-04 14003 1.82-03 150-03 4.30-04 12003 28903 3.60-03
’ .70-03 520-04 1.39-03 3.25-03 So- 33203 959604 26603 B.19-03 7‘69-03
47 B80S B AeNA BIe 08 i 56604 5 LT0-00 - 44604 5:1.1a-081 13003
1.8&04 4.79-04 1 19-03 1.40-03 .19-03 35004 9.00-04 21003 2.70-03
Nb-54 84003 26003 8.6003 1.6002 19002 16002 4.90-03 13002 3.00-02 3.80-02
Nb-85 77005 210035 6.0005 15004 19004 150-08 4.00-05 12004 235904 3.60-04

le.‘le-m o3 . “_1.18-03 3.43-04 ’5.85-04 2.19-03 26003

' 9:90-05 26004 61004 75004
Ru-103 0.0e+00 0.00+00 0.00+00 0.0e+00 0.00+00 0.0e+00- “0.0c+00 0.06+00 0.00400 0.00+00
Ru-108 0.064'00 A D.Oe'l'OO M 0.De+00 a0.0e*OO e 220800 o.wggywoo»m m0a+oo _0.0e+00

\g-100m AN v N Hos 4 4 ooyl s N
Ag-110m 0.06+00 0.De+00 0.0e+00 009400 0.00+00  0.0e+00 0.06+00 OOB-I-OD O.WOO 0.00+00
Cd-109 79004 24004 83004 15003 18003 15003 4.7e04 12803 29903 3.6003
Sn-113 16004 49e05 13004 30004 37004
.. 3001 3.09-04 8.40-05 2.3&-04 579-04 7.1e-04 —
x.;': | ey 4 y ¢M feiatd §

'o.Oeeoo 0.09+00 0.0@+00 o.oa+oo " 0.00%00
000400 000400 0.0e+00 0.0s+00 0.0e+00
70004 20e04 55004 13003 17003

000+ 008400 0.06+00 000400 0.00400
0.08+00 00e+00 0.00+00 0.0e+00 0.0e+00
00e+00 0.00+00 0.00+00 008400 0.0e+00
57904 71004
C&-139:5 I 1 Be 08T RECTS R b 8 S Z25 TR0 G T 4o A%
Co-141 11608 31005 BIe0S 22004 2804 22004 59005 17004 43004 55008
Co-144 74003 22603 57003 13002 17602 14002 42003 1.1e02 26e02 3202
Pm-147 78004 24004 B2004 15003 18003 15003 4.6004 12003 28003 35003
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Appendix G-1 Nommalized Effective Dose Equivalents from Copper
“Table G1.11 Normalized éffective dose equivalents from inhalation: Handling slag
Redionuctide = Mass-based EDE {uSvly per Bq/g) —_ Surficlal EDE (uSvly per Bg/em)
ionucli Mean ___ bth E0th _ 90th  ®5th - _Mean  Gth . 60th _ 80th 65t

Em-151 . Be0s 48004 11003 14e03 ‘

EE52 44603, SBBe(h A D602 Y8 bl 2 06-03 s1B.6003  1.60-02 . 2,000
Eu-154 §.7e¢03 1.80-03 4.69-03 119-02 13e02 - 11002 - 34003 88003 21002 26002
Eu-155  83e04 26004 66004 16003 18003 16003 49004 13003 30003 38008
Gd-153 7 18e04 055005 14004 346084 42004 - 85e04 11004 2TeD4 65004 B.1e-04-

;13-04 »1.29-04 3.29-04 770-0419.69-04 78004 23e-04 629-04 1.59-03 199-03

. Tm-17T1 18004 5.69-05 1.43-04 3.46-04 426-04 . 3604 11904 - 28004 66004 B2004
Ta-182 70004 24004 63004 15203 18003 $5¢03 4.6004 12003 29003 36003
W-181 - 27606 82007 21006 60006 63006 - 62006 16006 4.1006 . 9.8e06 12005
W-185 128-05 3.79-06 8.89-06 2.30-05 2.99-05 o 2AO05 7.16-06 18005 45005 67005

162 000100 0.00400 000400 00400 006400 0.0e+oo“ 0.0s400 00400 0.00400 0.0e+00 -
T4 21605 60006 16005 40605 60005 40005 11605 31605 7.8005 87005
PL210 26001 43002 18601 Bde01 66601 48001 0.80-01

_0.09*00 WOO» 003*00 M (WOO

40001 27001 63001
© 49e01. 12001 36001 B7e01 120400
. BAes01 160401 410101 06et01 120402
136401 400400 10401 28es01 21e+01

, 17001 64002 14e01
Ra228 = 25601~ 63s02 19001 49601
AoZ27 -~ 260101 6.e+00 . 24et01 6.00+01
$5000 216100 EAoi0. 136101 L

b i ~£. £33 *"’» +O% Fi Py ,.,,: : cox ¥ hokir | g
Th-230 525+DO 1.Ge+00 4.294-00 9.99*00 12e+01 1.De+01 3.1e+00 8.10+00 1.96+O‘I 24e+01
Th-232 - 23et01  T.1e400 1.83*01 430401 BAetdl - 45e+01  1A4et01 356401 B4et01 1.0e+02
Pa-231 1.7e+01 - 5.3¢+00 140401 320401 40401 . 33e401 1.0e+01. 2.7e+b1 6.3e101  7.8e+01
U232 . 1.3!?_’1'01 '4.101'00 1.1¢ 10"'01 2.58+01 3.1e+01 - 52.6:1-01 7.93*00 1 ) 498+01 6.19*01_

. 2.19400 5.034-00 “820+00 . - - 64e+00 1.63"‘00 41e+00 9.70*00 12M1 :
2004100 4.66+00 - 57e+00 - :  4.8¢+00 - $.50+00 3.8e+00 0.06400 1.1e+01.
20e400 4.7e+00 - 5.9e400 - 4.9e+00  1.5e+00 38.9e+00° 92e+00 1.1e+01
1.Be+00 4.59400 M _ 4.Ge+00 » 1.4&N)D 3.68-!-00 87o+00 ;:191-01

i 3 _“se JiE 7 KRt VYV __ TWE 20 “* e L

2.634'00 79001 2.00+00 4.86400 6. 081'00 9.434'00 12e+01

Pu-238 §8e+00 1.8e+00 460400 -1.10+01 - 1.3e+01 . ‘2.1et01  2.6e+01
Pu-239 © 620400 " 1.8e400 - 480400 120401 14et01 128401  3.7e+00 6.5e+00 236401 2.8e+01
Pu-240 M 1.99+oo 4.93*00 1M1 140401 - 1.294'01 3.704'00 9.59*00 230401 2.894'01

et A en 1By 4700 1Al AT el B0 61ei0n D200l 27000l

Pu244 6.80+00  1.8e+00 -4.6e+00 - 1.1e+01 140301 11401 34e+00 8.93‘*00 21101 2.6e+01
Am241  ‘88e+00 28e+00 7.1e+00 1.7e+01 2.1e+01 1.7e401 - 53e+00 14e+01 330401 4. 1e+01
Am-242m 8.394'00 2.7e+00 7.08*00 17e+01 21e+01 - - 1.7e401 528‘!00 -1.48+01 3.23+01 4.0e+01

2 W "2 m b B ghiny lep » 3 0 A p 51;:?:'1 ,z
Cm-242 32e01 ©0.8e02 25001 60601 TAe01 62001 1. .90-01 4.9&-01 120400 142400
Cm-243 c 62000 1.80400 490400 12401 14e+01 126401 - 360400 95e+00 2.3e+01 2.8e+01
Cm-244 - §0et00 1.50400 350400 832400 120401  96e+00 - 2.0e+00 T.6etD0 180401 230401

210401 4

%;-245 o S10100 280400 736400 17es01 EdetD 1401 330401 420401
o2 830400 260100 660100 166401 190601 160101 489400 136401 3.00+01 uam
Cm-248 33e+01  1.0e401 26e+01 620401 7.7e+01 6401  20e+01 6E.1et01 12e+02 15e+02
Bk-249 27602 - 65003 22002 62002 6Ael2 53002 16602 42002 10601 12001
ue-mnr_ 190300 o0

Cf250 4.1e+00 130400 3.30+00 7.86#00 VBSe-l-OO P 8.0e+00 240400 -6.36400 1.55+D1 1£e+01
Cr-251 78400 24e+00 62e400 150401 1.80+01 ~ 156401 - 460400 120401 2.8e+01 3.5e+01
Cf-252 31e+00 - 0.80-01 25e+00 §58e+00 T2e+00 . 60e+)0 1.8e+00  4.8e+00 1.1e+01  14e+01
er-z§4 £e+00 1.40+00 3.69+OD BTe~I-00 1. 104-01 . ‘ 7.0e+00 _1.704-01‘ 2.1e+01

400
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Normalized Effective Dose Equivalents from Copper Appendix G-1
Table G1.12 Nomnalized effective dose equivalents from ingestion: Handling sla

Radionuclide - Mass-based EDE (1iSvly per Bg/g) Surficlal EDE (uSvly per Bg/cm?)

ean 5th 50th 90th 95th Mean Sth 50th 90th 95th
H3 0.0e+00 0.06+00 0.08400 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.00+00
C-14 0.0e+00 0.00+00 0.00+00 0.064+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.08+00
Na-22 38004 26005 28004 85004 1.16-03 74004 5. 09-05 54004 16003 21003

9““ Bt p oyt 'P:'z"a)-%wm W . "Wg."(sg;g!" r‘w

26 v...m,;.‘[,!!eﬂ} 800085 fi3Be:
1 90-04 13005 14804 4.29-04 5.59-04
8.10-04 34005 4.00-04 14003 1.9e03
84005 5.7e-08 8.18-05 130-04 2.40-04

§

Be 19004 . 1.30-05 @”349-04 w 5.50-04

4.06-04 7500051 1 (i3 5604 1 240085 2.09: fz,asm JE10e03%
8. 59-08 8.89-06 57008 35007 4. 00-06 13805 1.70-05
8.00-08 1.00-05 70008 4.7007 51008 15005 20005
1.5e-04 250-04 1.70-04 11005 12004 3.80-04 4.90-04

12003

“/3.1o-os '2.1e-oe‘zzeo*5 saolds 89605

11608 1

Zn-65 410-04 28005 30004 91004 12003 8.0e-04 54005 58004 18¢03 23003

As-73 8.40-06 5.0&07 5.70-08 19005 250-05 16005 9.7007 1.10-05 36005 50605

0.03*00 O.De'l-m 0.0e+00 D! De-i'OO 0.081'00 0.0e+00 0.09-'-00 0.09*00
£ E:‘;i ")‘”g be- 1‘;;3"'[ H" ! = _}‘a;( _'?T . 1 -

Sr-80 5.29-03 3.6004 3.86-03 11602 15002

Y-91 25004 1.7e05 1.80-04 355004 7.1004
23 5.60-05 asoos 4.19-05 um

285 3B 0A T BBe B 93005 2800 468
Nb-93m 18005 12008

Nb-54 240-04 17005 1. 47004 32005 34004
Nb-85 57005 37008 4.10-05 1.39-04 1.70-04 1.1e-04 7.10-08 7.90-05
4.6005 316—08 3.40-05 10&04 1.30-04 890-05( 806—08 &SGOSWM 2.59-04

8.90-05 4.6M6 500-05
9.6005 65008 7.0e-05 2.19-04 2.80-04
0.06+00 0.0e+00 0.0e+00 0.08+00 0.00+00
M_WQ_{.OQFDO O.De+00 ‘O.De+00>

0.00+00 0.0e+00 0.00+00 0.0e+00 0.09+00
75004 51005 55004 17003 22003
1.60-04 1.10-05 11004

n‘»;). Yol ‘.\;

Cs-134 OG*OD 0. 084‘00 0.06"'00 0 00"'00 0.034'00 0.05*00 0 Oe+00
Cs-135 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.00+00 0 004'00 0.06+00 0.08+00
Cs-137 0.06+00 0.0e+00 0.0e+00 0.06+00 0.00+00 :

1 19-04 7.99-05 8 49'05 ,2.50-04 3.39-04

Co-144 B.80-04 47005 5.0004 1.50-03 1.9003 1.30-03 8.99-05 9.50-04 29003 3.80-03
Pm-147 35005 24008 26005 7.70-05 1.00-04 88005 4.60-08 49005 15004 19004




Appendix G-1 ) : i Nonnalxzed Eﬁ'echve Dose Eqmvalents from Copper

Table G1.12 Normalized effective dose egulvalents from ingestion: Handling slag A
Radionuclide Mass-based EDE (Svly per Balp) - - Surfidlal EDEV(pSva per Bg/em?®)
~ Mean _5th B0th 80th 85th =~ __Mean §th §0th . 80th 95th
Sm-151 1.39-055””9“16-07 v 979-06 2.9e-05 3.89-05 2.66-05 176-05 1.99-05 5.60-05 7.39-05
Eu-154 32004 - 2.29~05 2.40-04 79604 82004

Ev155 E1005 35006 ° 38e05 1.1e04 15004
G153 37005 26606 27005 82005 11604
Lol . N

Tm-171 "'98007 10005 34605 41605
Ta-182 19604 13005 14604 43004 65604 37604 25005 27604 B3e04 11603
W81 - 86606 69007 63006 1.0e05 25605 . 17605 11606 12005 37e05 4.8005
W85 - 44605 30006 3205 07005 13604 BSelS 67606 6.1e05 19904 25004
DsAgs T ) SAD.0&¥00 = D Ve400 1 B.0e 00 0.08+00 70 DeD0 50 D6 D0 7 .06300¢
182 '0.00400  0.0e+00  0.00+00 -0.0e+00 0.0e+00

0600 000:00 - ODer00 OO0 - 000D

204 49605 32006 - 35e05 1.1e-04 ,L 14804 = 8505 6.9¢06 6.7e05 21604 2804
Pb-210 14001 68003 8802 8201 {301 < 2Ted! 13002 17601 62001 863001
B»-ZOT - O.De+00 ‘M 0.09000 0.064-00 0.00+00 ¥ 00 ﬁgu;ﬁoo 000400 0.0e+00
Bao 0 006500 0 Do 00 % ) 08 H00 21 1o 10 0800, 20 Dert00 7 20,081 Wmmw

Ra-226 - 45002 3.1e-03 3.89-02 1.09-01 13001 - 68Be-02 6.0e03 64002 19001
Ra-228 - 4902 34003 86002 11001 14001 - 05602 64803 68e02 21001
- 60e01 84002 37e01 110400 140400 87601 65602 7.0e01 210400
: 2.79-02 18003 2.09-02 5.964)2 756-02 5.23-02 359-03 3.80-02 1 19-01 :

1.69-02 13203 :
83002 6.3¢03  6.6e02 20001 27001 : 1.88-01 12002 1.39-01 4.00-01
- 36e01" 25002 26001 795001 100400 = 69001 - 47e-02 5.1e-01 1.5e+00
N 2.99-03 2.00-04 v 2.13-& 6.59-03 8.40-03 - 5.76-03 3.89-04

“8.8e-04 6.1005 6.59-04 2. 06-03 250-03 : .
9504 65005 7.00-04 21603 27003 - 1.89-03 12004 13003 41003
83004 67005 6€.1004 18003 24003 - 16003 - 11004 12003 38.60-03
. 1.39-0:!%’_570-05 9.39-04 _2.89-03 36003 - - .

o001 «' s el e OB D1 2 0609 2 16D & e Y
3.99-02 2.75-03 2.86-02 8.66-02 11601 = 785e02 64003 55002 . 1 79-01 2.29-01
- 11601 - 75003 78002 24001 31001 21001 14002 150601 46001 ©6.00-01
12001 82003 88e-02 26001 34801 ~ - i 16002 .1.7e01 5101 6.7e-01
) 1.70~91 -6.16-01

1.5&02 -1.6001 - -
16e02 16001 4.8601 €E3001
16602 - 1.76-01. 63001 6.96-01

18e02 17001 62001 €801

’2.2&01

RSe U3 ik Lddel. % B e
1.1e-01 7.56-03 83602 2.5¢-01
11601 77003 82002 2.5¢-01
1.29-01 85¢-03 $.0e02 = 2.7¢-01
84003 90002 27001 3
B : xﬁ%‘ v R

18001 24001 - 16001 - 111&02, 1:29-01_ 36001 47601
15601 1801 13601 68003 06002 29001 38001
et 87003 93002 28001 g B00l 17002 18001 6Ae01 Tledl

, ~e0003 aseozwzse-m a.se-m 2201 15602 16001 Y509-01/ 64001
46001 32002 3Ae01 10400 13400 - 88601 61602 €5601 206400 . 260400
41004 28005 30001 90604 12003 £3605  E7o04 17003 23003

1002 TS004 B0 24002 3te02 L JAe03 15002 47602 Ele02

7.29-02 60003 63002 1.6&-01 2.19-01 - 10e01 _ 8.1e-01 4.00-01
16601 11002 12001 3.66-01 - 4.7e-01 32e01 22002:: 23001 7.0e01 01001
86002 25003 26e02 8.00-02 1.09-01 T.0e02 47¢03 61002 15601 20001

1.49-01 e t20-01 330-03 %lggm 2.70-01 3.6e-01

 Note: Tomnmsevaxﬁésmemvenmnalmﬂs(mmyperpwnrmmperpwm Mufiply by 3763
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Narmalized Effective Dose Equivalents from Copper : Appendix G-1
Table G1.13 Nommnaiized effective dose equivalents from all pathways: Baghouse maintenance

acide Mass-based EDE (uSvly per Ba/g) _ Surficlal EDE (iSvAy per Bg/cm?)

Radio Mean _ 5th __ 50th _ OOth _ O5th _  _Mean _ 5th __ 50th _ oOth  osth
H3 0.06+00 0.0e+00 0.0s+00 008400 0.0e+00  0.0s+00 00400 0.0e+00 0.0s+00 0.0e+00
c14 0.0s+00 0.0e+00 00s+00 008400 0.08+00 008400 00s+00 0.0s400 0.0s+00 0.0e+00
Na-22 0.06+00 o.oe+oo 0.0s+00 0.0et00 0.0et00  00e+00 009+00 0.0e+00 owoo oomo

oy 32005 2 19005 99005 15004 81005 4.0933 37005 -
AT ’&W;z;m@%uw e BABDL L ap08 2 AR DT L m mwi
C1-38 20008 1.3e-07 1.00-08 4.86-06 7.2&08 3.99-06 2.49-07 2.00-06 ‘9. 39-06 1.40-05

K40 6.50-03 44004 34003 15002 22002 13002 85004 86.50-03 29¢-02 4.40-02
Ca41 0.06+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00
Ca-45 . Oe+00 0 De'bOO 0.00+00 0.03+00 U.De+00 0.0e+00 0.08+00 0.05*00 _ o.om 0 Oe'l-ﬂb
e K ;;;‘, LRIy rfvw-n ”(,“:. Rges e ’}'gv' A m o gt

Cr-51 0.00+00 006400 0.0e+00 0.08+00 0.091-00 0.0&'-00 _ 0.0s+00 0.0e400 0.0e+00 0.06+00
Mn-53 0.0s+00 0.0e+00 0.0e+00 0.06+00 0.0e+0D0 0.0s+00 00e+00 0.06+00 0.00+00 0.0e+00
Mn-54 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.05+00 0.0e+00 0.00+00 0.00+00 0.08+00
Fe-55 .0 Oewownm 0.0+00 M 0.03-&00 0.031'00 ' 0.09-1-00 0.00+00 0.0e+00 0.06+00

S 000" 0.06+00 "owoo
0.0e+00 0.06+00 0.0¢+00
00c+00 008400 D0.0e+00

009+00 0.00*00 0094-00 006"’00
14004 11003 52003 7.80-03
14005 1.00-04 46004 8.70-04

:o.Oe+oo' 00400 0.0e+00. 0.08400 0.0e+00

Nb-34 0.0e+00 0.0e+00 0.00+00 0.06+00 0.0¢+00 00s+00° 00e+00 0.0e+00 0.0e+00 D0.0e+00

Nb-53 ‘00e+00 D0.0e+00 0.0e+00 0.0e+00 0.0s+00 oouoo ooe+oo 0.0e+00 0.0e+00 0.0e+00

Mo-93. 00e+00 008400 00e+00 006400 000+00 0.00+00 _0.00+00
S S R S T e

000400 0.06+00 0.0e400  00e+00 0.08s+00 00p+00  0.0e+00 0.0e+00
00e+00 00600 00et0D  00e+00 0.0e+00 0.08+00 ‘0.0e+00 0.00+00
: 0.0s+00 0.0e+00 0.0e+0D

14008 1.10-05
0.0e+00 0.0e+00 0.00+00 0.08+00
) 40004 33003

Sn-113 0.09-#00

A *”WW
-"-’:*f‘v'\  FAGE,

5.49-04 <X 66-03 1 50-02 2.1&02 1.29-02 1 M3 6.90-03 29002 42002
44005 25004 12003 1.8003 10003 85005 56004 23203 34003
21008 1.8e-05 B8.1005 13004 8.80-03 4.20-08 34003 16004 24004
2.00-06 1 69—05 7.46-05 -1.10-04 8.10-05~ 3.89-05 31605 14004
1. 09—02 8 69-02 2.73-01 3.90-01 2.30-01 19602 13001 52001 7.60-D1
22007 14008 5.80-06. 8.50-08 4.90-086 4.1007 270068 1.16-05 1.6e-05
3.7603 - 240-02 9.99-02_ 140-01
0. Dei'OO 0.De+00 0.08+00 0.0e+00
e . :;v W

T T G e 0R 00 BRAR DO 0600 L 08100 T BOST A T 6860037

Ce-141 0.0e+w 0.02+00 o.oswo D.Do-i-OO 0.0e+00 0.091-00 0.02+00 0.De+00 D.De+00 0 0e+oo
Co-144 0.00+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e¢00 0.0e+00 0.0e+00 0.0e+00
Pm-147 0.0e+00 0.0e+00 008+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
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Appendix G-1 ' Normalized ive Dose Equivalents from Copper

Mwwwhom maintenance
Mass-based EDE (uSvly per Bg/g) Surficial EDE (uSviy per Ba/em'
Radionuclde =g 6 _60th oot G5m _Mean_ 6h___ 60h__ 60th . O5m
Sm-151 \Q:Q?fw 006400 oowo o.oe+oo ooe+oo o.oe+uo 000400 _0.06+00 o.oe+oo 0.0e+00
Eu-154 T0.0e400  0.06+00 owoo o.oe+oo oom 006400 0.06400  0.00+00 0.08+00 owoo
Ew-155 - 0.00400 0.0e+00 0.0e+00 0.0e+00 0.0e400 0.00+00 0.0e+00 0.0e+00. 0.00+00 0.0e400
Gd-153 0.0e+00 0.0e+00 0.0e+00 0.0e+00  0.0e+00 . 0.00+00 0.00+00 0.0e+00 0.00+00 0.08+00
Tb-160 006400 0.06+00 - o.oemo, o.omo 0.0e+00 000400 _00e+00 00e+0D 0.00+00 0.00+00
707770 0o+ 2006400 DG S0 Dev00 S B06400 2 R0 Ber 0010 Dev 0 0,063 00 E00a3 D,
Tm-171 "0.0et00 00e+00 00e+00 O0.0e+00 0.0e+00 .  0.0e+00 O
Ta-182 000400 0.0e+00 0.00+00 0.0e400 000400 - 0.0e+00 0.08+00 -0.0e+00 0.00+00 0.0e+00
W-181 0.0e+00 0.0e400 0.0e+00 0.0e+00 0.0e400 0.00+00  0.0e+00 0.0e+00 0.00400 0.0e+00
w-185 00e+00 006400 0.0e+00 0.De+OD 000400 00e+00 O :
182 0.00+00 _ 00e+oo o.oe+oo 0.0e+00 0.0e+00
T-204 88605 32006 22005  87e05 13004

Pb-210  51e06 38.1e07 26006 12005 1.8e05

Bi207 11602 Tie04 ESe03 280 o0 y _50e 4e02
Ra.225 0.06+00 0.00+00 . 0.00+00 'o.oemo'”'ooaoo :owoo ' ooe+oo”'a0e+oo 000 D00
 Ra228 00¢+400 000400 00e+00 00¢+00 00e+00  0.00+00 0.0c+00 00e+00 0.0e+00 0.0e+00
Ac227 0.0e+00 0.0et00 00e+00 00400 0.0e+00 000400 00es00 000+00 0.0e+00 0.0e+00

Th-228 0.094'00 0.064'00 @03"‘00 008*00 0.08+00 0.004’00 0.09400 0.09'1'00 0.09+00 0.084'00

Th-230 '—-o.oe+ooA ooe+oo 006400 C.06+00

Th232  00e+00 0.0e+00 D00e+00 0.0e+00 -
Pa-231 0.0e400 0.0e+00 0.0e+00 0.0e+00
U232 000100 00400 000400 000400

-U-234 0.0e+00 0.06+00 0.0e+00 0.0e400 0.0e+00
U235 00000 0.00+00 0.0e+00  0.0e400 0.0e+00 -
U-236 - 00e400 0.0e+00 0.0e+00 0.0e+00 0.0e+00

' 00000 000400 0.00+00 ' 0.00+00

- o'oe+oom'o.0e+oo' P 0.06400
Pu238 - 00eH0 00600 00e+0 00e+00  0.0e+00 - 0.0e+00
00e*00 00e+00 0.0e+00  0.0¢+00 - 0.06+00

TS D) 075 63 0071 U w00 71 09400 R 0.0p00 150.06-+0D. . Qo200
Pu-242 "0.0e+00 0.0e+00 0.0es00 0.0e+00 0.De+m " 0.0et00 0.0e+00 0.00+00 0.0e400 0.00+00
Pu-244 0.0e+00 0.0e+00 0.0e+00 0.0e+00 - 0.06+00 - 0.0e+00  0.0e+00 0.0e+00 0.0e+00 0.00400
Am-241 0.0e+00 0.06+00 0.09*00 000400  0.00+00 . 0.0e+00 0.0e+00 0.0e+00 = 0.0e+00 0.00+00

42m WOOOMDO

' 0.0e+ooa 0.06400 0.0e+00
000400 0.0e+00 0.0e+00 -

00c+00 0.06400 0.0e+00 " 0.06400 0.08*00 0.0e+00 0.0e+00 0.0+00

© 00et00 0.0e+00 0.00400 © - 000400 00e+00 00e+00 0.0e+00 0.00+00

"0.0e+00 - 0.0e+00 - 0.0e+00 0.0e+00 . 0.0e+00 0.0e+00 0.0e+00 0.03400
0-08"'00 0.0e+00 0.00+00 M 0.0e+00 _0.0e+00 - 0.0c+00

= i = i70.004D0 ), ; Wﬁﬁm‘.‘%ﬁm

X 0.00+00 - Q.0e+00 0.0e+00 0.02+00 (0.0e+00

0.0e+00 '0.06+00  0.0e+00 . 0.0e+00 0.0e+00 0.0e+00 . 0.0e+00 0.0e+00

0.0e+00 0.00400 0.0e+00 . - 000+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00

D.De+00 0.081-00 0.0e+00 0.0e+00 0.0e+00 0.08+00 0. 03*00 0. Oe+00

Nota Toemwenmsevaluestoeommmlwﬂs(mmwyperpﬁlaormnw’papciian’).mxiﬁplybyan-s .
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Normalized Effective Dose Equivalents from Copper Appendix G-1
Table G1.14 Normalized effective dose equivalents from all pathways: Airborne emisslons -

Mass-based Eosum Surficial EDE (uSvly per Ba/crr)
Radionuciide e — 5m 55h Mean _ Sth __ 50th _ 90th __ 95th
) 14008 57007 1.2e-os 2.40-06 30008 28008 11808 23006 47008 5.80-06
C-14 24004 75005 1.80-04 45004 6.10-04 470-04 14004 35804 88204 12003
Na-22 000+00 006400 000400 0.06+00 0.0s+00  00e+00 0.0e+00 00s+00 0.0e400 0.0e+00
P32 %49-03 870 2oee, 83008 N0 i, 13800 27008 wa_-'g_gsam;.ﬁs&-pﬂ;‘

3.29-04 1 30-05 1.30-04 7 49-04 1.29-03
8.09-04 1.10-04 4 6004 1.20-03 1.60-03 12003 21004 89004 24003 3.00-03
0.00+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.06+00 0.0e+00 0.00t00 0.0e+00 0.00+00
009¢00 00000 000400 0.00400 00e+00 __ 00e+00 008+00 00e+00 00s+00 0.00+00
p.0810h. D080 D.0e+00 7 DS : 5701003007 0De¥D07 0064007 0004007 D.0TIBE
0.08+00 0.08+00 0.09+00 .0, 0.0a+00 onemo 0.08+00 0.06+00 0.0e+00
0.00+00 0.06+00 0.0et00 0.0s+00 0.08+00 0.08+00 0.08+00
0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.08+00
' 0.06+00 008400 00e+00 00e+00 0.0e+00.
A 210067100 - 0004030 087007
0.De+00 0. oewo o.o:»oo 0.00+00 0.0e+00
00e+00 008400 00e+00 0.0e+00 0.08+00
0.0e+00 0.08+00 0.0e+00 0.00+00 0.06+00
0 Q. 0e+00 0.00:'00“0‘064»00 0.09+00 0.08+00
¥ Be+00 1 GDeT00 T e Tt v 0985007 0Det0l 1 0 06+00} 0.0a DY
0. 091-00 0.0e+00 0.0e+00 OM 0 Oe-I-OO 0.0e+00 0 Oa+00 0.00400 0.00+00 0.00+00
43005 28608 1.00-05 25005 32005 25005 54008 19005 4.80-05 8.30-05
20008 63007 16008 35008 4.60-08 3808 12008 31008 86903 B8.80-08
: 1.80-04 5.99-05 1.40-04 3.20-04 4.25-04 3.59-04 .10-04 2.89-04 8.2&04 8.10-04
0 00#00 o.oe-mo 0 Oe+00 o.oe+oo 0 oe+oo O.De+w o.oe+oo
0.0e+00 0.0e+00 0.00+00 0.08+00 0.0e+00 0.06+00 0.0s+00
0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00

: y 00 _00e+00 0.00+00 _ 0.08+00
00 (.Ge+00 % 0004007 E08¥00 - 7. 006400 0.08T001 006400 £ D08+ 10061008
o.oewo 0 09400 D Os-l'oo 0 De+00 0.0e+00 0.0e+00 0.0e+00 0. Oe+00 0.0e+00 0.06+00
0.00+00 0.00+00 0.0e+00 0.0e400 0.0e+00 . 0.0e+00 0.0e400 0.0e+00 0.0e+00 0.06+00
0.0e+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.00+00 0.08+00
0.0e+00 0.0e-l-00 0. om o.om 0. De-iOo 0.0e+oo 0.00400 0.De+00 o.omo 0 Oe+00

0. 09'1'00 0.06*00 0. M 0.06+00 0.0e+00 0.00+00 0.¢+00 0.0e+00 o.Oe+00 0.00+00
0.08+00 0.0e+00 0.00+00 0.08400 0.0e+00 0.00400 0.00+00 0.00+00 0.0e+00 0.0e+00
0.0e+00 0.0e+00 0.0e+#00 0.00+00 000400 = 0.0a+00 0.0s+00 0.00+00 0.0e+00 0.0e+00
0.0e+00  0.0et00  0.0e+00 0. w O.W s 0. Oei'm 0-00400 D.M 0.0e+00 0.0e+00

G 1080 1 G0e+00 - 0.06%00 . 0.08+00" 0.08+00- 008+ 00 L or 00800 - 0.0e+0p - 0.0e+00}
Ag-110m 0.00+00 0.0e+00 ‘ 0.0e+00 0. Oe+00 0.0e+00 0. De+00 -0l De+00 0.00400 0.0e+00 0.08+00
Cs&-109 27008 B.4007 21508 351608 65008 52008 12008 4.1008 98008 1.3805
Sn-113 0.0e:00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.08+00

Sb-124

710-06 1.39-03 5.40-’03

1.49-05,

1.80-05

11008
Te12im - 25005 11605 21605 41605 52805 48005 21605 40005 80005 1.00-04
1125 19005 40008 14005 36005 48005 38005 78608 27005 7.0005 92005

30003 98004 26003 51003 B4s03 8803 19003 50603 1.
Cs-135 49005 16005 39005 87e-05 1.1e-04 9.40-05 3.1005 7.5005
Cs137 32003 84804 28003 6.0e03 72003 82003 16003 5.3e-03
Ba133 008400 00e+00 00:00 00ct00 00e+00  00et00 000+00 00g+00 000400 0.0e+00

Co-1d1 0.0e+00 008400 onemo" 00000 008500 Evvooe+oo' Vaomo' onmowoomo'ouum
Ce-144 00e+00 0.0e+00 006400 008400 0.0s+00  00s+0D 0.0e+00 0.00+00 0.0e+00 0.06+00
Pm-147 000400 0.0s+00 000400 0.00¢00 0.06+00  D000+00 0.0e+00 0.0s+00 0.06+00 0.0a+00
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Appendix G-1 - NonnahzedBﬁ‘ecﬁveDoseEqmvalcntsﬁ'omCoppet »

Yable G1.14 Normalized effective dose equivalents from all gathwm Alrbome emissions
Radionucide Mass-based EDE (iiSvly per Bg/g) . “Surficial EDE {uSvly per Bg/em®)
Mean 5th 50th 80th . 95th Mean -5th 60th 80th 85th
%{:—151 0.Ue+00 0 Oe+00 0.0e+00 0.0e+00 0.091-00 -0 Oe+00m9.06+00 0.0e+00 0.0e+00 0.0e'rDO
1&»’; Dl 2 ;' i { -,,,,‘ . o Ty » _if@ % :;;_,: =‘{t.'
0094'00 D.De+00 0.03+00 009+00 : 008400 003+00 DOe+00 0.0e+00 003400

Eu-154

£1-155 0.0e+00 0.0e+00 0.0e400 0.0e+00 0.0e+00 _0.0e+00 - 0.0e+00 - 0.0e+00 0.0e+00
- Gd-153 0.0e+00 0.0e+00 0.0e+0C 0.0e+00 0.0e+00 0.00¢00 0.0e+00 -0.00+00 0.0e+00
Tb-‘lsoww 00 o.omom 009400 0.0&{00“ 00e+00 cmoo ‘o.oe+oo 0.00+00 o.oe+oo” 0.0e+00 .

ToATE 00600 0.00+00 o.oem‘o.oaoo 006400 o.oe+oo' 006400 00400 0.06+00 0.0e+00

Te-182 00e+00 0.06+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 - 0.0e+00 - 0.0e+00 - 0.0e+00 0.0e+00
W-181 wa ODe+DO 0.00+00 -0.0e+00 000300  0.0e+00 0.0e+00 ~0.0e+00 0.00+00 0.0e+00
W-185 0.03100 0.03100 0.93‘!00 : 0.0e+00 0.0e-roﬂ 009+00 0.0e+00 0.0e+00
Pl isw ﬁm.,xnﬁg.”%now De+00 770,087 00 2100800 = D Z2D.0e+00 5 0.06300 5
ir-192 0.003+00 0.0e+00 0.00+00 0.00400 0.00+00 . O.De+00 - 0.09-!-00 0.0e+00 O.De-l-DO 0.09*00
T-204 13005 889006 94006 285605 35¢05 26005 74006 18005 49005 6.8005
Pb-210 " 81004 221604 66604 1.59-03 18603 - 16003 41004 1303 29e03 3.76-03

7.5’9-‘04 _ 1.1e.03

D m T _g;;:g iy, .;3'. ; 2o Oe00 v il < B s S e.3eA2:
Ra-226 0.0e+00 0. 03*00 000400 0.0e+00 0.064'00 0.0e+00 0 Oe+00 0.0e+00 0.034'00 0.02+00
Ra-228 0.00400 0.02+00 0.0e+00  0.0e400 0.0e+00 2 00e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00
Ac-227 .- 006400 0.0e+00 0.0e+00 0.0e+00 0.0e+00 -~ - 0.0e+00 - 0.0e+00  0.0e+00 0.0e+00 0.0e+00
Th-228 0.0&*00 ... 00400 0.0e+00 0 0e+00 Om 0.0e+00 ',0.0_?'*00 0. 09+00 O.QeI-OO 0.00+00

Th-230 M 0.0e400 0.0e+00 0.03500 0.09900 . 0.0e+00  0.06400  0.0e+00 -0.0e+00 0.0e+00
Th-232 - -000e+00  0.0e+00 0.00400 0.00+00 D.0e+00 "0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00
Pa-231 ) OWDO 002400 0.0e+00 00e+00 0.0e+00 ~ 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00

5 0 200600 5006400 - 1.0e+00..:70.00
o Oe+00 0 Oa+00 0.00+00 0.0e+00
0.0e+00 0.0e+00 0.0e+00 0.00+00 .0.0e+00
006100 0.0e+00 0. De+00 0.03&00 0.0e+00

ST SR ) A ¥4 1) 50,0 Z0000.004 Ly i 200 = 1 @ﬁh&&:*‘ﬂ g SRR .
Pu-236 0.031'00 0 004'00 0.08*00 0400 0.0e+00 0.0e+00 0. 0e+00 0 0e+00 0.06+00 0.09#00
Pu238 0.0c+00 0.0e400 0.0e+00 0.0e+00 0.0c+00 0O0e+00 0.0e+00 0.0e+00 000400 0.0e400
Pu-239 0.0e0t00 0.0e+00 00e+00  0.00+00 0.0e+00 - 0.0e+00 0.00+00 0.0e+00 0.09+00 0.0e400 -

008+00 0.0e+00 0.084'00 0.0e+00 X '0.0e+00 009*00 0.09*00 OMD
0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 - - 0.0e+00 . 0.0e+00  0.00+00 -0.0e+00 0.0e4+00
Am-241  ~ 0.00t00 0.0e+00 00etd0 0.0e+00 00e+00 - 000+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Am-242m - 0.0e+00 0.08‘500 - 0.0e+00 00e+00  0.0e ‘

ARSI 00et T & 3 e T :
Cm242 -  00e+00 0.0e+00 0.06@ 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.09+00 0 De+00
Cm-243 0.0e400 - 0.00400 0.0e+00 0.0c+00 0.0e+00 - 0.0e+00 0.0e+00 0.0et00 0.0e+00 0.0e+00
. Cm-244 - 0.0e+00  0.00+00 0.0e+00  0.00+00 0.00+00 000400  0.0e+00 0.0e+00 ~ 0.0e+00 0.0e+00

000400 ,_w_onemo 00400 0060 00400 Vn.o‘e_*,o.oemo 00400 000400 0.0e¢00

= ZED0eRK TENGe+00 28 : : 57
00000 0.0e+00 0.0e400 0.0+00 O " 006400 00et00 0.0e+00 00400 0.0e+00
00600 00e+00 0.0e+00 00e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.06+00 . 0.0e+00
00e+00 00e+00 00s+00 00e+00 00et00  00e+00 00e+00 00e+00 0.02+00° 0.0e+00
000400 0.00+00 006400 0.06+00 O 000400 000400 000400  00e*00
00e+00 0.0e+00 - 0.0¢+00 0.0e+00 006400 0.0e+00 0.00400 0.0e+00 0.00+00
0.0¢¢00 00e+00 00e+00 00e+0 00et00 - 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
006400 00000 00es00 006400 000400 0.0e+00 0.0e+00 00e+00 0.0e+00 0.0e+00
_*_%_mowo 0.00400 000400 000400 000100 000100 006400 006200 006100
R OeTt0 0 08100 D 06+50 0400 Saize 00 D DETE0 T D.bo% 00 110067007 BDe D’
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Normalized Bffective Dose Equivalents from Copper Appendix G-1
Table G1.13 Normalized effective dose equivalents from external exposure: Alrbome emissions

Mass-based EDE (ESvg ger ng) : Surficial EDE (uSvly per
Radionuclide — 5t S5t Mean___ 5th___ 50t __ o0th G5k
s e e e e M e R e R ey e 0.0e+00
c14 25008 51007 20008 50608 59008 48008 9.8007 40008 05008 12005

0.0e+00 0.08+00 0.00+00 0.0s+00 0.08+00 0.0e+00 0.06+00 0.0e+00 0.0et00 0.0e+00

3 50008
809 356094,
1.50-07  4.5007 5.80-07
. 1.0003
Ca41 0.00+00 0.00+00 0.00400 0.0¢+00 0.00+00 0.00+00 0.0e+00 0.08+00
9&45 Oe+00 0.06+00 0.0e+00 aouggwawoo_ 0.09+00 0.03{;00 0.0e+00
0T 0/06700:7:0,00+00 - 0,085 00 . 0.06¥ 0072 0. 08+ 00L.-. B0RF00 . 0% 0.06%007 B.0e¥08
Cr-51 009+00 0.06+00 0.00+00 0.06+00 DOe+00 0.0s+00 0.0s+00 0.0e+00 009-!-00 0.0e+00
Mn-53 0.0e+00 0.0e4+00 0.00+00 0.00+00 0.0e+00 0.00+00 0.00+00 0.00+00 0.08+00 0.08+00
Mn-54 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.00+00 0.00400 0.0e+00 0.0e+00 0.00+00

FoSS 00800 00s+00 }(one+oo 00e:00 00sH00 00600 000100 00400 &paoo 0.00+00.

006400 000400 0.06400
0.06+00 0.0e+00 0.0e+00
0.05+00 0.0s+00 0.0e+00
000400 006400 _0.02+00 __o.oaoo

Oe+00 0 00*00 0.00+00 0.0e+00 0.00+00
180-05 31008 13005 36005 4.60-05
110-08 24007 87007 21008 270-08

5.40-05 1 79-04 3.70-04 4 8o-04

Sr-89 0. D&'-OO 0 DB+00 0.0s+00 0.064'00 0.0e+00 0. 094-00 0.0e+00 0.094'00 0.00+00 0.094'00
Sr-50 0.06+00 0.00+00 0.0s+00 0.0e+00 0.00+00 0.0e+00 0.00+00 0.0e+00 0.00+00 0.00+00
Y81 0.0e+00 0.00+00 0.00+00 0.0e+00 0.0e+00 0.00400 0.05+00 0.0e+00 0.00+00 0.0e+00
Nb-83m 0.00+00 0.00+0D 0 De+09 0.00+00 0.05+00 D.DBHJD 0 Oe-HJO 0.De+00 0.09’00 0.06+00
Nb-94 00e+00 0.00+00 0.0e+00 0.06400 0.09+00 . 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.08+00
Nb-95 0.0e+00 0.00+00 0.00+00 0.06+00 0.0s+00 008400 0.0e+00 0.0e+00 0:0e+00 0.08+00

Mo-83 0.0e+00 0.0a+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00
s Lhoes WP % N Sy S P SRp s N SosiAtN mwm‘ F L 2% T ey e

ToS7m 0.0e+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.0e+00  0.0e+00 0.00+00 0.00+00 0.00+00
Te89 0.0e+00 0.08+00 0.0s+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0s+00 0.08+00
Ru-103 0.0et00 0.0e+00 0.0s+08 0.08+00 0.0e+00 - 0.0s+00 0.0e+00 0.0e+00 ooe+oo 0.004-00
) : 0.06+00 0.06400 0 ,806+00

157 0.0e%00%, m“gw@
0.09-5-00 000!-00 0.09-!-00 0.0e+00
. 35007 15008 3.90-08 35.0e-08
0.0e+00 0.08+00 0.00+00 0.08+00 0.00+00
13003 22008 ms.so-oa 28905 33005
4.09-05 ) 1.10-05 7.7&05 2.19-05 6.59-05 14&04 180-04
Te-12Z7m 41908 11008 34008 7.2008 95008 - BOe08 21008 86008 14005 1.80-05

0.0e+00 0.0e+00
€4-109 10008 1.90-07
Sn113 0.0e+00 0.08+00 ,
85008 12008

1125 27007 47008 21007 5.5007 72007 53007 8.9008 4.00-07 1.10-08 14008
K29 mﬁ]ﬁ.,so-ggm Ale08 57008 17005 22005 _1.50-05 21008 11005 33005 42005
| X KT ARy V% i = AR08 RS T e hy Sk

Cs-134 2.6e-03 7.40-04 239-03 4 60-03 5 89-03 5.19—03 1 4&-03 4.49-03 8.99-03 1.19-02
Cs-135 20007 41008 16007 4.0007 4.7007 38007 . 7.80-08 32007 7.60-07 92007
Ce-137 2903 83004 246-03 35.6003 8.70-03 36003 12803 47003 1.1002 1.30-02

Botad _ 00ew0 00es0 006300 000100 00200 006i0D D0et0D D0SHD 00900 008400
000400 000400 002400 0.0ei00 D000 000+00 D00eH00 006+0D 00000 0.06400
0.0e+00 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00
Pm-147 0.0e+00 0.0e+00 0.09+00 0.00+00 0.06+00  0.0e+00 0.e+00 00s+00 0.06+00 0.0e+00
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AppendixG-1 Normalized Effective Dose Equivalents from Copper -
Teble G1.15_Normalized effective dose equivalents from external exposure: Alrborne emisslons

Radionuctide Mass-based EDE (uSvly per Bafg) , Surficial EDE (uSvly per Bg/em?)

Mean - b5th 50th 80th 95th _Mean th - 50th g0th 85th
Sm-151 0.0e+00 _00e+00 00e+00 _0.0et00 _0.0g+00 000100 00e+00_ 0.0e+00 006100 0.06400
E652F 7 n D.00¥00 . 20.De F0 L 20 0e 400 - N.0e00 1. 0. aﬁm.:‘ .06 ¥00 2300000 0}
Eu-154 0L0e+00 - 000400 0.0e+00 :
Eu-155 00e+00 0.0e+00 0.02+00 0.0e+00 0.0e+oo 0.0e+00 0.031-00 0.0e+00

Gd-153 - 000400  0.0e+00 0.00+00 0.0e+00 0.00+00 000400 0.0e+00 0.0e+00 0.00+00 0.0e+00.

0.0e+00 0.0e+00 0.0e+00 0.034-00 0 De+00 0. De+00 0.09+00 0.00+00

DD, 7 D000 £:0.08¥00 S5 0064000 et $20.0eiti0

0.0eﬂm 0.0e+00 0.0e+00 . o.De-l-OD 0.09-!-00 0.03-!00 0.0e+00 0.0e+00

000400 - 0.0c+00 00e+00 - 00et00 0.00400 0.0e+00 0.0e+00 0.0e+00

-0.0e+00 0.060400 0.0e+00 0.09+00 '0.0e400 0.0e300 0.0e+00 0.0e+00
0.09400 ,u.ouuo )

182 00c+00 006400 0DoHD 000400 00aH0 . 006400 006400 000400 006300 000s00
TH204 | 21006 64007 18e06 3.8¢06 46005 40006 1.0006 34006 73206 8.1006
Pb-210 63207 06008 46607 13006 17006 12606 1.8607 8.9¢07 ~2.6e-06 3.3e-06
004 J2e0i 55004 18003 20003 oi8003 22005 11603 30003 rogeld

Po-210 ¢ 050 256009 .0 8.1 -8 5600 2B BO08 Lo Lt ADe0D 5 0% 81600 5 B.1000 5 11908 2
Ra-226 00c+00 0.0e+00 00e+00 00e+00 0.0e+00 - 0.0e+00. 0.0e+00 0.0e+00 0.0e+00 0.06+00
Ra-228 006400 ©0.00+00 0.0e+0D 0.0e+00 0.0e+00  0.0s+00 0.00+00 0.0e+00 - 0.0e+00 0.0e+00
Ac-227 0.0e+00 * 006400 00e+00 00e+00 00e+00  0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
. Th28 00e400 _00e#00 00e+00 006100 00gi0 000400 000+00 000400 00et00 006400
S0 T D R0 T D00 L e F06 150 Ge 00 2 B beT00. S G 35 D600 OO0,
006400 006+00 006400 C0ot00  D0s+00 -0.06+D0 0.06+00 008400 DOGH0

Th-232 002400 0.0e+00 0Os+00 00e+00 0.0e+00 ~ 0.0e+00  0.0e+00 00e+00 0.0e+00 0.0e+00
Pa-231 00e+00 ©CO0e+00 COe+00 00e+00 00e+00 - 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00

Pu-236 0084'00 0.0e400 000400 0.0e+00 0.06*00 0.0e+00 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00
Pu238 - 0.00+00 0.0et00 00e+00 0.0e+00 0.0e+00 . - 0.0e+00 -0.0e+00 - 0.0e400 0.0e+00 0.0e+00
Pu-239 0.06+00 0.0e+00 00e+00 00e+00 00e+00  0.0e+00  0.0e+00 0.0e+00 0.0e+00 - 0.0e+00

Pu240 000400 o.oe+oo 000400 _0.00+00 umoo 006300 0.0e400 w 000300 000400
L3R “’é:ﬁ» % s j :‘( 3 W 4 r Ko o7 z R

Pu2a2 "ooe+oo 000400 one+oo' 000400 000400 0.06+00 ©000+00 0.06+00 0.0e+00 0.08+00
Pu244 0000 00e+0 00es00 0ot 0000 00400 008400 00e+00 00400 0.0¢+00
Am-241 006400 0.0e+00  0.0¢+00 00es00 00e+00 = 0.0e+00  0.0e+00 0.0e+00 0.0e+00 0.0e+00

Am-242m X ”’ DDG*DO M .06900 . 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.09*00? M‘!
Cm~242 ’ 008+00 '0.0¢+00 - 00e+00 0.0e+00 00et00 0.0e+00 0.00+00
Cm-243 0.0e+00 00e+00 ~ 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
_Cm-244 0.0e+00 00e+00 = 0.00400. 0.004+00 . 002400 0.0e+00 0.02+00

00et00 0.0e+00 - 0.De+00 009*00‘ 0.0e+00 008+00 .0.0e+00

Cm247  00et00 00e#0 00e+00 00400 00ct00  00c+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Cm-248 0.0e+00 0.0e400 00e+00 0.0e+00 0O0e+00  0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00
Bk243 -~ 00e+00 0000 00e+00 00e+00 00e+00  0.00+00 0.0e+00 0.0e400 0.0e+00 0.0e+00
~ 00 VAooemo'omoo 00400 _ 0.00+00

Cf-250 : 0.De+00 0.0e+00 0.09*00 0.0e+00 O.De-l-DO 0.0e+00 0.00400 0.0e+00 0.0e+00 0.0e+00
Cf-251 - 0.0e+00 - 0.0e+00 0.06+00 = 0.0e+00 . 0.0e+00 0.0e+00 - 0.0e+00 - 0.0e+00 0.00400 0.0et00
Cf-252 0.0e+00 0.0e+00 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00 0.0e+00 -0.0e+00 0.0e+00 0.0e+00
Cf-254 DWDQNM 0.0&+00 0.0e+00 0.034'00 B
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Normalized Bffective Dose Equivalents from Copper Appendix G-1
Table G1.18 Normalized effective dose equivalents from Inhalation: Alrborne emissions
Radionucids Mass-based EDE (uSvly per Bq/g) Surficial EDE (uSv/y per Bg/lcm?)
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th
H3 9.90-07 36007 84007 1.70-08 2.16-08 19008 69007 16008 330-08 4.10-08
c14 35605 13003 30005 5.90-05 7.2005 87605 24005 59005 12004 1.4e04

0.06+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.08+00 O.DB+00
"~ 12008 .76—08 1.1e-08 160-07 7.60-07 2.46-@6

; A&7 08 a0 T 0808 2 16T .08 0T 2D 0R Y ?"Bﬁﬁ
1 59-07 5.7&07 14008 3.00-07 1.1608 27008 3.50-08
K-40 43008 1.18-08 3.69-08 8.1008 1.0e-03 84008 2.00-08 089008 16005 20005
Ca-41 0.0e+00 0.0e+00 0. 0e+00 0.08+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.09+00 0.0e+00
- 0.0e+00 0.00-&00 0.0&'-00 owoo 0.09+00 Mggewo o.woo 0.0e+00 0.09*00 0.08+00

48] A 1 0800 D06 00T, O 0SE00]
Cr-51 0.0e-i-OO 0 Oe+00 0.00100 o.mo 0 De-I-OO 0.0e+00 O. 0e+oo 0.Da+00 0. Oa+00 0.0e+00
Mn-53 - 00e+00 0.00400 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.00+00
Mn-54 0.00+00 0.0e+00 0.09+Q0 0.00+00 0.0e+00 0.00+00 0.08+00 0.0e+00 0. Oe-l-Oa 0.08+00

( 0.0e+00
D00 2 3.

» 0.06+00 0.06+00 0.00+00 0.06+00 0 0e+00
Co-57 0.00+00 0.0e+00° 0.0e+00 0.00+00 0.0s+00 0.0e+00 0.0e+00 0.0e+00 0.0s+00 0.0e+00
Co-58 00e+00 0.0e+00 0.00+00 0.09+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.08+00 0.0e+00
Co-60 e 08 0.0s+00 0.00+0D 0.09+00 0.00+00 0.00+00 00e+00 0. 0&0'00 O.DB'I-DO 0.0s+00 0. Oe+00 )

wu«y;{‘-««—-«r o

NI-63 oo=+oo 009+00 0.0e+00 0.0e+00 0.08+00 006-!-00 0.00+00

Zn65 25007 54008 19507 5.00-07 8.6e-07 48007 98008 236007 97007 13008
As-73 72007 1.8807 55007 1.40-08 1.80-08 14008 34007 11008 26008 35008
SOTS e 30208 1.1008 28008 -'3:3°'°° 81008 87008 21008 54008 12005 25 10008,

00e+00 008+00 00600  008+00 00et00 0.06+00 00e+00 0.0e+0D
0.00+00 0.00+00 0.0g+00  0.0e+00 0.02+00 0.0e+00 0.0s+00 0.0e+00
0.0s+00 0.00+00 00e+00  0.0s+00 0.00+00 0.00+00 0.08+00 0.00+00
000400 00e+00 000400 000300 0.00+00 0Det00  008+00 0.00+00

0.06+00 0.0e+00 0.0e+00 0.0e+00 0 03+00 0.06"'00 0 DWU 0.0e+00
0.06+00 0.00+00 0.0e+00 0.0e+00 :.0.00+00 0.0e+00 0.0e+00 0.0e+00
- 0.00+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.08+00
0.03*00 D.De+00 D.Oe-i-OD 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.08+00

A ‘0.00*00 0.0e+00 O Oe+00 0.0e+00 0.00+00 0.0e+00 0.0s+00 0.06+00
To99 0.0e+00 0.0e+00 00e+00 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 000+00 0.0e+00
Ru-103 0.0e+00 0.00+00 0.0s+00 0.06+00 0.0e+00  0.0e+00 0.02+00 0.0e+00 0.00+00 0.0e+00
%}%lgm 0.0e+00 0 .0e+00 0.08*00 D.Oe-i-OD 0 De+X .00 0.De+0ﬂ 0.03*00 0.0e+OD D.Oe+00 . 0.00400.

Ag-110m O.DO*W OOB'PW 009400 0094'00 o.uewo 0.0e+00 0064'00 0064‘00 0004‘00 0.0e+00
C&-109 5907 12007 45007 11008 15008 11008 24007 8.6007 22008 29008
Sn-113 0.0e+00 0.00+00 0.08+00 0.06+00 0.00+00 0.0e+00 0.08+00 0.060+00 0.0e+00 0.06+00
Sb-124 - 2.89-07 5.40'08 2.10-07 5.50-07 74007 5.40-07 1.09-07 4.0&07 -1.16-08 1.59-00 ]
s’é_’i e mwﬁ o . i o sﬂ?’” SR Bl A} e W,,,c& % -y

79608 10005 'awlvzs@oe” 88008 15005 20005

Te-123m

Te-127m 16005 21805 17e05 53008 14005 31605 4.00-05

H25 38007 12008 86e07 16007 84007 17008 2.30-08

H29 11005 1.4e-05 Llels 24008 Be0s z1o-os 2.70-05
X B e A Oy B R oo B e L A REre ]

41005 52005
. 30008 6.00-06
34005 41005

49008 97008 1.20-05
33605 85005 &.10-05

'o.oe+oo"00e+uo‘ 0.06+400 :oomoz 0.0e+00 0. Y
Co-144 00e+00 005400 00s+00 0.0e+00 00e+00  0.0e+0D  00e+00 0.0e+0D 0.0e+00 0.06+00
P47 00c+00 008400 00e+00 0.0s+00 D00e+00  0.0e+0D 0.0e+00 00e+00 0.0s+00 0.0e+00
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Appendix G-1 " Normalized Effective Dose Equivalents from Copper
. Table G1.16 Normaﬁzed effective dose equivalents from inhalation: Airborne emissions 7'

Radionuclide Mass-based EDﬂpin per Bg/g) . _Surficial EDE (uSvfy per Bg/cm?)
_Mean 5th - B0th . ©5th  _ Mean 5th 5§0th 80th 85th
%?151 »ﬂfwwmqs'v s T s ¢ ﬁ*z Wm;go msom e t"o”‘?."‘*‘,’l.“‘ e m*g-'g SR W mg{,ue—,- wuu:-:s'
nedd A4 ZVES ? o T -' VN £ VT £, 5 s VR T VO N M8 Vi Metil - 0067 v
Eu-154 0.00*00 0.0e+00 003*00 owco . 0.0e¥00 ©00+00 0.00+00 0.0e+00 0.0e+00
. Eu-185 7 0.0e+00 0.00+00 0.0e+00 0.0e+00 00e+D0  0.0e+00 0.0e+00 0.06+00 - 0.0e400 0.0e+00
Gd-1583 - 0.0e+00  0.0e+00 0.00+00 - 0.0e+00 0.0e+00 : 0.0e+00 0.0e+00 0.00+00  0.0e+00 0084'00

T : F0.0e : D.DeF00%E: 0009 %&W
Tm-174 0.De+00 0 Oe+00 0.09400 OWOO 0.0e+00 0.De+00 0m+00 0.09*00 0. Oe+00 0.0e+00 -
Te-182 0.00+400 C.0e+00 0.0a+00 0.00400 0.0e+00 000400 . 0.0e+00 0.0e+00 0.0e+00 0.0e+00
w-181 0.0e+00 0.0e+00 ' 0.00400 0.0e+00 0.0e+00 _ 0.0e+00 0.0¢+00 0.00+00 0.0e+00 0.00+00
nMBs 0.0e+00 0.0e+00 - 0.0e+00 Om WOO o.oe+oo o.ue+oo 0.0e+00 0.0e+00 0.De+00
RS T T 50.00%00 - D DevD0 5, € 0 0e700 Y] 0000 L0 0550 7006400 270,08 200
ir-192 0.0e+00 0.00+00 0.00+00 0.De+00 0.0e+OO - 0.00+00 0.0e+00 o.oe+oo 0.0e+00 0.0e+00
T-204 . 68007 23607 - 56007 12606 4.5e-06 " 1306 44007 1.1e06. 2306 38.0008
Pb-210 , 4804 11004 38004 63004 12003 $3c04 20004 73004 18003 23003
Bi-207 : 1.29-06 2.29-07 9.4&-07 2.28-06 29606 2.39-06 5.29-07 } 1.89-06 4.36-06 5.6906
Ra-226 ) 0. Oe+00 0.0e+00 0.0e+00 n.09+00 0.0e300 -  0.0s+00 0.00+00 one+oo 0 Oe+00 0.05+00
Ra-228 0.00+00 0.0e+00 - 0.00400  0.0e400 00c+00  0.00+00 0.0e+00 0.0e+00 0.0e+00 0.00+00
Ac-227 0.0e+00 -0.00400 0.00+00 0.0e+00 -0.00400 0.0e+00 0.0e+00  0.0e+00- 0.06+00 D.Oe+m

Thz28 _  00es00 00e+00 00e+00 00c+00 00400 _00e+00 000400 00e+00 00040 0.0e+d
R22Y L = et TT0DS¥00 22D Det00 2 25 70,0600 2 20,0000 40 DeF00 Wm@m*
00e+00 00e+00 0.0e+00 0.0e+00 0.0e+00

006400 0.0e+00 - 0.0e+00 - 0.0e+00 (0.02+00

00e+00 00e+00 00et00 0.0e+00 0.0c+00

006400 006400
BT 70,0600 50

0.0e+00 00e+400 0.0e+00 0.0e+00 006*00 0.0eﬂ)O .0.0e+00 0 Oe+00 1 1
U235 - 0.0e+00  0.0e+00 0.00400 0.0e+00 0.0e+00 0.00+00 0.0e+00 -0.0e+00 - 0.0e+00 0.0e+00
00e+00 00ct00 ~ 002400 0.0e+00 - 0.0e+00 ~ 0.0e+00 0.0e+00

200100, 006100 0.00+00. 0.0¢+00 006100
0 §E0 e D0 = 0.De¥00 EL7E S0 DBT00% 20.06500 KD .00 ¥00 70 De¥p |

O.De#m 003+m : 0.09+00 0.0e+00 0.00+00 .- 0.0e+00  0.0e+00
o.oe+aa 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00 0.00+00
' 0.0e+00 © 0.0e+00 0.0e400 0.0e+00 0.0e+00. 0.0e400 0.0e400 0.0e+00 0.00+00  0.0e+00

000400 005400 000400 00e+00 00et00 - 0Det0D 00e+00 00e+00 006400 0.0e400

70 08 F00F0.06 V00T 00600 D106 %00 20 Degbo 3. L.0e w00 E20.0eFDU L 0,030 20:e 0. D D+l

006400 0.0e400 0.0e400 0.0e+00 0.03400 0.0e+00 0.06+00 - 0.00+00 0.0e+00 0.0e+00

Pu244 0.0e400 0.0e+00 0.0e+00  0.0e+00 00e+00 = 0.00400 - 0.06+00 0.0e+00 0.0e+00 0.0e+00
Am241 - 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0et00  006+00 _0Le+00 . 0.0e+00 0.0e+00  0.0e+00

Am-242m M 0.034'00 o.Oe+00 0.08"'00 0.084'00 - OM OM 0.0etoo 009400 omw
009400 0.09400 0.0efoo um 0.09*00 T M : M 0.0e+00 0.0e+00 0.00+00
0.00400 0.08+00 ~0.0e+00 .0.00+00 ~0.00400 002400 0.0e+00 - 0.0e+00 - 0.0e400 0.0e+00
0.0e+00 0.0e+00 .0.0e+00 0.00+00 0.0e+00 0.0e+00 00e+00 0.0e+00 0.0e+00 0.00+00
OM 000*00 0.06’4'00 GM 0.094‘00 ) 0.09400 0.0e+00 €.0e+00 W

D.Oe'l-DO " 0.0e+00 0.0&-!00 0.0&*00 0084'00 uoem D.DMOO 0.0e+00 - 0.0e+00 0.0e+00
0.0c+00 0.00+00 0.06400 0.0e+00 0.0e+00 - 0.094700 0.0e400 - 0.0e+00 : 0.0e+00 0.0e+00
0.0s+00 0.0e+00 0.00+00 -0.0e+00 0.0e+00  0.0e#00 00e+00 0.06+00 0.0e+00 0.0e+00

000400 000400 0.0400. 006400006400, 00c400_00es00 000100 00300 00400
R000+00 30106300 73000700 70 0 0 50 08 00 L L0 R 0S¥00 20 0700 E0.063P0 0.06400
“000400 00400

D.De-l-bo 0.0e+00
S e

) Note.Townveﬁﬁxesevaluesbconvarﬁmalmﬂts(mmlyperpﬁlgwmnﬂyperpﬁluﬂ.rm!tiptybys.‘re-a
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Normalized Effective Dose Equivalents from Copper Appendn G-1
Tabls G1.17_Normalized effective dose equlvalents from ingestion: Alrbormne emisslons

Mass-based EDE (ESV!! per Bg{ 3) Surficial EDE (uSvly per Bo/em?)
Radionuclide —5 o 5ty 5t _Mean 5 50 90th G5t
3 o T35 2o BT 0T TRt TaesT SaeeT ioosi 200w
c14 21604 53205 15604 40004 55004 40004 99005 28004 7.5004 11003
Na-22 000400 0.00+00 0.0g+00 00600 00e+00  0.0s+00 0.0+00 0.0e+00 ’

_3Bo08 52007 24008 81008 11005 7.4008 asw
T 0.86-08 “*4%1-;_;

c-38 47604 84008
1.60-05

4.70-06
1.30-04 g

23004 30005 13004 X .
0.0e+00 0.0e+00 0.08+00 o.oem 0.0e+oo
_0.0e+00 o.ue+q9m

0.06 7007 M0S+00:.
0.00+00 0.0e+00 D.De+00 0.094-00 O.De+00
0.0e+00 0.00+00 0.0e+00 0.0e+00 0.08+00
0.0e+00 0.0e+00 0.0e+00 0.06¢00 0.08+00
006400 _0.00+00 0.06+00 0.0e+00 0.08+00

“32008 uews

L AR ORI L D0aTO0 A T0SHH0 5 T et 007 S D+ QO 0B+

Co-58 0.08+00 0.094-00 oo«;-»oo 009-!-00 00e+00 00e+00 0.0e+00 0.0e+00 0.09+00 0.0e+00
Co-57 0.06+00 0.06+00 0.00+00 . 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.06+00
Co-58 0.0s+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0et00 0.0e+00 0.0s+00 0.0e+00 0.0e+00
Co80 _ DOem 0.09-!00{ 009*00 0.0e+00 D.De-HJO '.).Oe-g'_t)llq_‘g www%&t)ﬂm 0.
NESST TG ha o0 AL 0 0eI00E [T 0~¥005T 0670020 U600 10 Sev0l
Ni-63 0.08+00 0.00+00 0.06+00 D.Oe+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.06+00 O Oa+00
ZnE5 34008 83007 24e-08 6.8e-08 9.40-08 86008 12008 46008 13005 1.80-05
As-73 89007 16007 46007 130-06 1.90-08 1.30-08 3.0007 89007 26008 3.60-08

44805
S P f Lo

0.0e+00 0.0e+00 0.
Sr-00 0.06+00 omwo 0.00+00 0.0e+00 0.0e+00
Y-91 0.00+00 0.08+00 0.00+00 0.00+00 0.00+00
2r-93 o+00 0.0e+00 0.004+00 0.0e+00
N e e B T R T O [

it WML W US i WS TN LN VREN
0.0s+00 0.0s+00 0.0s+00 0.0+00
Nb-34 0.0e+00 0.0e+00 0.0e+00 0.0e+00
0.0e+00 0.0e+00 0.0e+00 0.0e+00

0.0e+00 0.00+00 0.08400
000400 _Yooewo 008400 0.

PR P 3 i3 e Y Mﬁm Y 00 ( oA ; ;.ﬁ. ) y
Ag-110m 0.0e+00 0.09*'00 .o;ue*m 0.08+00 0.084'00 0.00+00 D. 09'*00 0.0e+00 D.ONO 0.00+00
Cd-109 11008 19007 73007 22008 32008 21008 37007 14008 43008 82008
Sn-113 0.0e+00 0.00+00 0.00*00 0.0s¢00 0.0s+00 0.0e+00 0.0e¢00 0.06¢00 0.00+00 0.0e+00

1.0e-07 3.40'07 7.90-07 1 06-03

T R :3’ w_, R AR T Fk e & .;-i" y o 1 e ’5&3: ) ,1‘
Te-123m 7.59-06 3.10-03 5.10-00 1 .39-05 K .7e-05 1.59-05 58008 1 2&05 2.59-05 3.30-05
Te-127m 12005 47008 93008 20005 26005 22005 89008 1.8e-05 39005 5.10-05
125 18003 38008 1.40-05 35005 46005 35005 73208 26005 88005 39005

129 2.40-04 ‘5.10-05 186-04 4.79-04 3.19-04 4'69-04 9.99-05 3.53-04 9.09-04 1.20-03

s o B ;‘v;% L) M y.is ‘»: x:;- UG
8.40-04 8.29-04 09&04 233-04 5.59-04 1.29-03 1.50-03
83005 1.10-04 8.8005 27e05 7.00e05 16004 21004
56004 72004 8.0e04 18004 48004 1.10-03 14003
0.0e+00 008-1-00 0.0e+00 0.0a+00 009+00

E""“ Sk o E i, «..
0. M 0.00+00 0.0e+00 0.00+00 0.0e+00
0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00
0.0e+00 0.06+00 0.06+00 0.06+00 0.00+00 0.0s+00

Co-144 0.0e+00 0.0e+00 O:OB'I-OO




Appendix G-1 - * NonnahzedEﬁ‘ectxchoseEqmvalcmﬁ:omCoppcr
Table G1.17 Normalized effective dose equivalents from l&gestiow Alrborne emisslons
Radi fide Mass-based ;DE (uSvly per Bg/g) - Surficial EDJSV]Y par Bafem?®)
, Mean Sth - 60th 980th 85th Mean __ 6th ___ 60th BOth ' 95th

s:msg Mm 0.094'00 o.w»op o.oe,m,- 0.0e+00 ' M 0.09+00 0.0e+00 0.0e+00 00_
152,577 D De 0L D DeIDOL A0 OO E D.0e 100 EDDe 07T Eiﬁowm»@%ﬁm
- 0.0et00 0.0e+00 - 0.0eﬂlo 0.0e+00  0.0e+00 D0.0e+00 0.0e+00
000400 0.0e+00 - 0.0e400 - 0.00+00 0.00+00 0.0e+00 0.0e+00 .
0.0e+00 0.0e+00 . 0.0e+00 -0.0e+00 0.0e+00 ©€0e+00 0.0e+00
00100 000400 00e+00 000400 0.00400,

00e+005::0.00400 1006400 5 0.0000: & 250 . 2= :

0.0e+00 - 0.0e+00 0.0s+00 0.0e:00 - OM 0.03"’00 0.08*00 0.06"'00 DD&FOO
- 23006 67006 21005 3.1e05 20005 44606 13e05 42e05 . .6.0005
- 82005 . 26004 €.10-04 B8.00-04 64004 16004 51004 . 1-29-03 1-59-03
5 31607 11606 33005

Ra-226 0.0e+00 '0.0e¢00 0.0e+00 0.0e+00 009+00 0.0&4-00 0.0e+00 0.0e+00 oowo 0.034-00
Ra-228 00e+00 - 0.06+00 0.0e400 0.0e+00 0.0e+00 0.0e+00  0.00+00 0.0e+00 0.0e+00 0.0e+00
Ac-227 : .0.0e+00 0.0e+00 0.091-00 0.0e+00 0.0e+00 00e+00 0.0e+00 0.0etD0 0000 0.00+00

Th-228

ﬁ%%'?’”%’“w”‘pé@m@ﬁo?@mﬁa 007 D 08 ¥00 .06 +D0 3e0 0600 12 0. DeH00 10,06 500
. 00e+00 0.00400 0.00+00 0.0e+00 0091-00 - . 0.0et00 0.0et00 0.0e+00 0.0e+00 0.0e+00
0.0e+00 - o.oaoq 0.0e+00 - ‘000400 00e+00 - 0.0e+00 - 0.0e+00 wno,onewo 0.0e+00
0.0e+00  0.00+00 ©0.08+00 0.0e+00 0.0e+00 0.0e+00 -0.0e400 -0.0e+00  0.0e+00 - 0.0e+00
000400 _ 0.00400 000400 00¢+00 00e400 00300  0.0e+00 00e+00 0.08+00  0.00400

U234 0.0e+00 ' 0.0e+00 - 0.0e+00 M O.DB'I'OD

U-235 " 00e+00 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00

U-236 - 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.00+00

v 000400 0De+00 006400 0000 0.08+00
g3 M a0 ;“ AR Ty

PuZ38 . 00400 00e+00 006400 0.0e400 00e00  0.06400  0.06+00 onem’o'o«oo‘o.oewo
Pu-238 006400 0.06400  0.00400 - 0.0e+00 0.0e400  0.0e+00 000400 0.0es00 0.0e+00 0.05+00
PuZI)  00sH00 ODct0 000#00 00e+00 006s00 008400 (00e+00 00st0D 006400 0.00+00

Pu2ez 000400 0.094000.09400 “o.oe+oo' 0.0e+00 ”~; D00 00000 vp.owoo 0.0e+00 'o.omo'
Pu244 000400 0.0e+00 0.0e+00 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00 . 0.0e+00 0.00+00 0.0e+00
Am-241 006400 006400 000400 00600 006+00  006¥00 O0S*00 - 0.06+00 0.06400 00e+00 -

AT " D8%00 L0106 e AV
Cm2i2  0Des00 00e#00 0.06400 00e+00 -0e+00 000400 00e+00. 00es00 DDe+00  0.00400
Cm-243 006400 = 0.0e+00 00e+00  0.0e+00 0.0e400 ~  00e+00 00e+00 0.0e+00 0.00+00 0.0e+00
Cm-244 00e+00 00e+00 0.0e+00 0O0e+00 00s+00 ~ 00es00 00e+00 0.0e+00 " 0.0e+00 0.0e+00
Cm245 00400 one%gwoo 006400  0.06400 - 0.0s%00 00e400 00e300 0.0e+00 0.0e+00

‘( IR R e : _.:‘

Cm247 MM@’M" 000400 0.06+00 006400  0.06+00

Cm-248 002400 - 0.0e400 0.0e+00 - 0.0e+00 0.0e+00 -

Bk240 . 00e400 0.00400 - 0.06+D0 0.0e+00 0.0e+00
‘ .06

S o, - V £ i e gt~ 3.4 a4 4 o WA caai N
0.0e+00 0.0e+00  0.0e+00 0.0e+00
0.0e+00 00e+00 0.0e+00 0.02+00

CE251  00e*00 00800 000400 - 006400 - 00e+0D  00e+00 0Oet0) 00e+00 0.06+00 0.00400
cr2s52 00et00 0.0e+00 0.0e+00 000400 0.0e+00  00e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
CE254 000400 000400 00et00 00+00 00et00 0040 009100, 008300 0.0e+00 _0.00+00

- Note: To comvert hese valugs to Convertional unlts (mram’y per PCUG mmlyperpCch’). mudtiply by 3708
G35 . NUREG-1640




Nomnalized Effective Doss Equivalents from Copper Appendix G-1
Table G1.18 Normalized effective dose equivalents from all pathways: Scrap truck-driver

Radio . Mass-based EDE (uSvly per Bg/g) _ Surficial EDE (uSvly per Bg/em?)
Mean Sth 50th 90th 95th Mean 5th 50th 90th 95th

H-3 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
C-14 80009 4.08-09 59009 7.9e-09 12008 74009 1.10-08 15008 1.70-08
Na-22 16001 11601 - 16001 2.1001 32001 20601 31001 42001 4.60-01
P-32 5 20-04 3.36-04 5.19-04 7 03-04 7.50-04
Ci28 3.40-05 2.20-05 3.30-05 4 40-05 4 79-05 ' 8.50-05 4.29-05 8.49-05 6.7&05 '9.40-05
K40 13002 87603 132-02° 17002 1.86-02 25002 16002 25002 34602 36002
Ca-41 0.09+00 0.0e+00 0.0e+00 0.06+00 0.06+00 0.06+00 0.0e+00 0.00+00 0.00+00 0.00+00

» “1/16-W‘

1‘594:3 “2.00-03 1008

Cr-51
Mn-53 0.0e+00 006+00 0.0e+00 0.0e#00 0.08+00 0.0et00 0. 09*00 0.0e+00 0.0e+00 0.0e+00
Mn-54 8.30-02 42002 62002 83002 89002 1.20-01 79002 12001 16801 1.80-01

Fe-55 13012 8913 13012 1862 19412 26012 17012 25012 Uo12 37012
28001 18001 27001 3.60-01 39201 5.30-01 3.4&01 5.29-01 7.13-01 7.79-01
1.00-03 ~8.69-04 9.80-04 1.3s-03 1.4e0-03 19003 12003 1903 26003 28003
70002 46002 89002 92002 9.8e-02 14001 87002 13001 1.8s-01 1.90-01

AZ.D?_?;Q‘! - 1‘30'01 ‘2.09-01 2.79-01 »

Fai A i g3 sl &a1e08 5 5082 . £90-06]
27013 180-13 27013 369-13 3.89-13 53e-13 3.46-13 5.2&13 70013 7.6013

46002 30002 45002 B0e02 84002 89002 ° 57002 87002 12001 13001
400-08 26003 39008 52008 56008 7.70-08 49008 75008 1.0e07 1.10-07
1.40-02 9.29-03 1 49*02* 1 80-02 2.09-02 2.73-02- 1 79-02 2.76-02 3.60-02 3.90-02
Sr89 22004 1-4&04 2.29-04 2.99-04 3.19-04 4.36-04 27604 42004
Sr-90 76004 50004 74004 99004 1.16-03 150-03 S.4e-04 1.40-03

Y91 52004 34004 51004 67004 7.2004 1.0e-03- 64004 9.80-04
2rg3 o143 60013 9043 1202 13012 18012 1lei2 1742

—— % "‘.« hator =3 iy AN Diessirs b it i s K ’:f" 2 ,'- i WA i . v E(; &
Nb-33m 2.99-17 19017 28017 3.8017 4.00-17 5 69-17 ‘3, 69-17 5.50-17 7 4017 8. 00-17

Nb-94 12001 78002 12001 15601 1.60-01 23001 15001 22001 30001 3.30-01
Nb-95 53002 35002 52002 7.0e-02 7.4e-02 10001 66002 10601 14801 15001
Mo-93 12020 358021 1l 18020 20020 23020 11020 22020 36020 40020
To-97m 7.90-07 11008 7.0007 1.1e08 14008 A 15008
To09 . 7.60-07 11608 8.80-07 1.00-08 14008 1.50-08
Ru-103 40002 42002 59002 37002 57e-02 7.8e-02 34002

2.10-02 2.39-02 3.29-02 2.00-02 3.10-01
ST s S T S ey Py A P

AGThe TR ¥ O S L O i 0 iy 7 I £ SRV T AR R L T
Ag-110m 21601 14001 20601 27001 29601 40001 26001 3.9001
Cd-109 30008 20608 29008 39008 4.2008 58008 37008 5.60-08
Sn-113 15002 99203 15002 20802 21902 29002 19002 28002
1001 001 1.80-01 _1.90.01 2.70-0

Te-127m 20004 290-04 3.90-04 420-04 .
125 29¢-11 1.90-11 286-11 3.80-11 . 4.00-11 5.50-11 36011 35011 749-11 8.00-11
' )9a ) _1 80-08 ‘zoe-os

Cs-134 1.10-01 7.59-02 11901 15001 16809 220-01 1.40-01 2.29-01 2.96-01 32001
Ce-135 32007 21007 31007 41007 44007 8.1007 39007 6.0007 8.10-07 8.80-07
Cs-137 4.10-02 2.79-02 40002 353002 57002 79002 5.10-02 7.7002 1.0001 1.16-01
2.33-02 3.59-02 4.39-02 5.25-02

Ce-141 T12003 13003 1 1&03 ‘l 7003 2.30-03 25003
Co-144 3.50-03 2.59-03 3.79-03 4.90-03 52003 7.3003 47203 7.1003 97003 1.0e02
Pm-147 8.90-08 58008 87e-08 1.20-07 120-07 17007 11007 17007 23007 25007

NUREG-1640 G-36



Appendix G-1 5 Normalized Effective Dose Equivalents from Copper

Table G1.18 Nommalized effective dose equivalents from all galhwaxg -Scrap truck-driver '
Radionuciide Mass-based EDE {(1sSvly per Ba/g) C } SurﬁclalEDE(uMper Bafem?)

___Mean &th §0th . 80th 85th Mean - 5th §0th - B0th 95th

Sm-151 . .7_e:12 119-12 _“LSe-12 22612 23012 32e-12 2.1e-12 3.2e-12 4.3e-12 46e-12
SFLVY SR N AR TR TR ] SRR e TR T e BePi22e BT RasmE
Euv-154 - 84002 5.59-02 azem 11601 12601 .1.63-01 1.09-01 ; 1.59-01 . 22001 2.30-01
Eu-155 - - 9.8e05 65005 0.7¢-05 1.3¢-04 : ‘ :

63153 - 13004 3.49-05 13604 1.7e-04

i.zwa’ 1009 1.29-08‘ 1‘.se~os'~ 08 , , ,
Te182 03002 61002 92002 1201 18601 12001 18601 24001 26601 -
W81 . 17606 11606 17606 22006 24005 33006 21605 32006 43006 < 47605 -

AR ° & .« w okt
. '8.864)2 56602 B.60-02.
“4.4e05 26005 4.0005 654605 58005 .
- 16004 68005 15004 21004 22004

148-01 . 2-1e-01

1.7¢-01 1.86-01
€4e02 85002 §.1e-02

32006 43005 47006

81005 13¢04 14004
15003 20603 21003 -
410014 66004 73004

3.18-07 2;0&-07 3.06-07 41907

Pu-238 63008 42008 62008 8.3e08

Pu-239' ) 169-06 1.1e-06 16606 22006
N Do08 45008 60008 6

Pﬁiw w:fz.ie% BERPT 5 Del06 21 18

Pu-242 - 3Be08 - 253-08 31@-08 5.0e-08

Pu-244 T 23602 15e02 23002 8.06-02

" 12006 1

17607 14007 1. 31a-o7 43007 46007
Cm243 32003 21e03 61603 83603 69603

- 1,607 989'-08, 28007 38007 4.1e07

R B T Do T e i S D Ao S0 8001
26002 - 3.69-02 2.89-02 3.69-02 48&-02 5.20-02

1.29-02 1.ae-nz 26002

Cm-248 66012 43012 65012 86612 9212 13011 81012 12e-11 17011 1.8e-11
Bk-249 43007 22007 41007 65007 74607 83007 4.1007 - 7.99-07 13006 . 14e-06
©f248 456-08 3..00408 440-08 5.96-08 6.39-08 i 5:7008 5.60-08 1.26-07 —1

S D " Raée, 4 5 25 "

2712 1.89-12 2712 3.69-12 38e-12 - 5312 3.46-12 5.2942 7.0e-12 7.60-12
19003 13003 19¢03 25003 27e03 - STel3 240503 36003 4.9903 _ . 5.3¢-03
9.09-08 60e08 89008 12007 13007 1.7e07 1 1e07 1.7e-07 '2.36-07 2.50-07

3e+0 69'-01 1.39+00 '1.7e+00 1M0 N ngﬁw 3.3e+0 3.69:00
; ,;:.oeﬁa FrgBe 2T 6 5e 02,7 A T T fzaf’eﬁ A SeD1c se-b‘lw DeD1-
VNate.TowwenmesavaluesmcamrmOnalunﬂs(mmnﬂyperpCVgormmlyperpClIan’).rmlhplybySJe-a o
G-37 , ~ NUREG-1640




Normalized Effective Dose Equivalents from Copper ~ Appendix G-1
Table G1.19 Normmalized effective dose equivalents from all Eath_waxg: Metal product-driver

Mass-based EDE (gSvg perm Surficial EDE (uSvly per Bg/em?)
Radionudlide —5en— ot T5th Sth____50th _ 90th 05
H3 0.0e-l-OD 0.0e+00 003"00 ow 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.00+00
c14 0.0e+00 00et00 000400 0.0e+00 0.0e+00 0.00+00 005400 0.06+00 0.0e+00

8.00-08 19005 24e-05

183-08

58608 15005 37605 4.6005
2010 25600 2deds Bed

3

AR Zas s R T EsS 2 At 12T TEEITA] Bei2]
0.0e+00 009"'00 006+00 0.06+00 009000 003+00 0.0e+00 OWOO 009'0-00

K-40 790-07 23007 823007 15008 1.30-08 . 45007 12008 295-08 3.60-08
Ca-41 0.00+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.00+00 0.06+00 0.00+00 0.00+00 0.00+00
2.90-11 3.29-12 2.30-11 5.50-11 8.8e-11 5.60-11 1.60-11 4.46-11 1 10-10 1.36-10

Y 2008 1 2] 5 Rl e 4S8 RN o

¥ Phe 2 et oy LS % 1
46008 9. 4609 33008 9. 70-08 1.30-08 8. 40-08 19007 25007
Mn-53 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.06+00 0.0e+00 0.0e+00. 0.00+00 0.0e+00 0.09+00
130-04 40005 1.1004 25004 3.0004 250-04 77005 2.0004 47004 58004
2.28-14 5.36—15 ol 79-14 4.46-14 5.46-14 420-14 1 00-14 3.25-14 3.59-14 1 10-13
AR T R e B BT S A b 04 ST RS B

Co-57 X
Co-58 11003 1. 85-04 81604 23003 3.0003 2.20-03 35004 15003 45003 8.00-03
4.30-03 7. 46-04 3.20-03 9.10-03 1.23-02 84003 14003 82003 1.8002 22902
; i 7 Tre T G T e T S L e A T T e e
Ni-63 4.99-12 8.50-13 3 60-12 1 00-11 13011 96012 16e12 7.0612 20e-11 2.60-14
Zn65 37004 97005 28004 7.10-04 8.80-04 71004 19004 54004 14003 17003
As-73 52008 18008 4.30-08 9.70-08 120607 10007 34008 83008 19007 23007
SOT5 . o )3008 48005 11004 24004 .zse-m 25004 87003 21004 A7004 55004
Sr-89 1.09-08 2.60-09 7.80-09 2.0e-08 2.59-08 1.99'-08 5.09-09 15008 3.8s-08 4.50-08
. Sr90 510-08. 15008 4.1008 9.80-08 12007 10007 28008 7.9008 19807 2.30-07
Y- 23008 8.10-09 * 18008 45008 57008 12008 34008 87008 1.1e07
293 17014 48043 13014 3204 Agetd 32014 94015 26014 82014 7.5e-14
ND-33m 1.19-15 3.39-13 9.19-16 2.10-15 2.79-15 22015 B830-18 1.70-15 420-15 520-15
Nb-94 T40-08 22008 59008 14805  1.70-05 14005 4.10-08 1.10-05 - 2.7e-05 3.4005
Nb-95 18008 42007 13008 23.66-08 4.70-08 35006 8.0007 26008 7.1e:08 9.10-08
Mo-93 75018 2.1e-18 5918 1.40-15 1.89-15 1.56-15 - 4.10-18 .13-15 2.70-15 3.59-15
TEGT A8 19615 168150 R vy XL 17 ST SR ok le il 2de
To-97m 12610 34041 87e11 24610 2910 24010 86011 1.96-10. 4.60-10 5.7e-10
Tc-99 82011 24e11 85e-11 1.50-10. 1.8e-10 1.60-10 46011 130-10 3.06-10 3.70-10
Ru-103 21003  8.70-04 17003 42003 52003 41003 12003 32003 82003 1.00-02
R o l0o03 THOOC Lee03, e 36003 |
. . .- 43002 179-02 3.60-02 770-02 8.90-02

35007 9.0008 27607 87007 8.4e07

450-04 14004 36004 86004 11003

4 89-03 8.30-04 3.50-03 1% 1.30-02
it \‘Xf-“ 3 AV S f s

3 i 2X ? ey i 34 i ‘w Vol e Xinds 2 o e F m
To-123m 2.73-05 9. 79-06 2.29-05 5.00-05 §. 96-05 5.29-05 1 89-05 43005 07005 1.20-04
Te-127Tm 260-08° 9.00:07 21008 4.70-08 5.60-08 49008 17008 41008 92008 1.10-05
125 0.0et00 0.0e+00 0.0s+00 0.08+00 0.0e+00 0.0s+00 - 0.00+00 0.0+00 0.06+00 0.0e+00

'0.0e+00’0.06+00 me 0.03+00 0.0e+oo

Cs-134 .19-03 4 16-04 9.30-04 2 09-03 2.43-03 2.23-03 7.80-04 1.86-03 3.90-03 4.79-03

Cs-135 8.50-09 32009 7.19-09 15008 1.90-08 1.7e-08 80009 14008 3.00-08 3.60-08

Cs-137 41004 15004 34004 74004 89004 8.0e-04 298-04 6.50-04 15003 1.70-03

Ba-133 1.23-06 3.50-07 9.59-07 2.39-03 2.89-'08 2.30-08 B.'_l 1.80-08 4.5e-06 2

T T R T e T e T B A A eI A
87008 1 9&-08 8.36-08 1.80-07 24007

44007 12007 34007 B.4007 1.00-08

Pm-147 " 18011 53012 1.59-11 3.50-11 4.30-14 350-11 1.0e-11 28911 87011 8.20-11

NUREG-1640 ~G-38




Appendix G-1 * Normalized Eﬁ'ecnve Dose Equivalents from Copper
Table G1.19 Normalized effective dose equivalents from all pathways: Metal product-driver

Radionuclide Mass-based EDE (uSviy perBafg) - Surficial EDE (uSvly per Ba/om?)
Mean bth §0th 80th 95th -Mean gth §0th - - 80th 85th
Sm-1§_1 3.7?-14 119-14 2.96-14 639—14 8.59-14 . 7.19—14 20c-14 6.6e-14 1Ae-13 1.6e-13
BT 0008 i1 5e 06 1 4 1006 & {0005, 23 26105 L1 e A Do 15 12 Do 06 B.0608 £:22.0005.5 -2 4605 1
Eu-154 9.9e-06 298006 7.8e-06 199-05 2.39-05

Eu-155

- 49008 14008 38e08 94008 1.1e07
Gd-153 .

16608 44008 11607 1307

16611 44e11 14640 13610 : /‘3.19-11 'a.se-ﬂ T 24610 “2.5e-10
Te-182 13606 S87e06 8.1e05 1.9e05 01006 26605 7.1e05 18605 22005
W-181 10009 29609 7.0e09 66609  7.16-09 20009 55605 14008 1.7¢-08

W-185 i 1.86_-10& w§;g~e-11 1Ae-10 3.66-10 4.59-10 ~ 3.6e-10 9.93:]1 2.8&10 709-10 8.70-10

15e-03 3.4&03 75003
‘ 12007 2.7e07 5.7e07
Pb-210 . ’usos 80007 36606  1.00-05
o 1.oeozwz.1ooz 24002

62007 22607 5.1e07  1.1e06
94008 15006 6.8¢08 20005 2.5¢05

. ) , 18605
 Ra228 . 42006 12006 -33¢06 . 6.1e06
Ac-227 69006 12606 61e06 16005 18005 13005 24606 08008 28605 36605

Th-228 . 69e05 94606 5.1e05 1.59-04 18004 - 13004 1.89-05 97&-05 28004 3.6&04

Th-230 - 68009 B.5e-10 4.96_-09 1.59-08 169-09 9.30-09 2.83-08 3.80-08
Th-232 56&07 63008 38707 13006 10007 7.0007 25006 34006
Pa-231 11006 15607 B8.1e07 24006  8.00-08 ‘29606 29007 16006 4.7006 5.80-06
U232 2.66-06 24007 170-08 3.16-06 81006 - 5.19-05 479-07 34006 1.29-05 1.Ge~05_
%) e | T e T T o T e Ve s
7.7e-14 436-10 1.36-09'
42007 23006  6.90-06
20e-11 16e10 4.8e-10 -

ok 1 P B B e ,

1.19-09 158-10 8.36-10 2.49-09 3.00-09
62006 82007 45006 13005 17005
4310 57611 82e10 83210 12009
6 . 26008  3Ae07 19006 66008 T.0005
- 2511 1.0e-10  3.0e-10 "3.7e-10 - 27e-10 48611 2.09-10 5.88-10 7.29-10
84612 34611 98.7e11  12e-10 8.90-11 16611 65011 1.8e-10 23e-10
11610 48610 14003 17609 183209 22010 902010 26009 3.3009

T4942 30011 BAeAl 10610 TBed) 1dedl 6Tedl 1Sed0 20040
gAY TR B2 T Bty T S e BT iR e L L1 A Te AT B e Beta 0 20 41518 Se N T LT 4 N T
Pu-242 3811 67612 28011 8.0e-11

Ty

19010
Pu-244 80006 14606 50606 17605 21605 16005 27606 11605 33605 41005
Am-241 14608 25009 11608 3.0e08 38008 . 28008 49609 21e08 69e08 74008
Am2ezm 13607 23003 07008 27007 34607 2507 - AdelS 19007 K37 67607
Cm-242 €411 1fet1 45611 13610 15610 12010 20e1 B8eti 26610 31610
Cm243 13006 24807 10006 28006 84606  26e06 45607 10006 54006 6.8e06

‘Cm-244 - 6.1e-11 - 1.1e-11 4.63-11 1.39-10 1.59-10 7 12010  2.1e-11 8.8e-11 25010 3.1e-10

. 1 3"5“ 05\

V1Ae-05

110-05
Cm-248 - 18012 33613 14012 40e92 48012 - 8.6e-12 8.39-13 2.70-12 7.6e-12 9.50-12
" Bk249 " 18009 150-10 80010 30009 4.0e02 - 26609 30010 17609 58009 T7.7e09
Cf-248 EW§=Z$'1! ) 1.00-11 4.29-11 1.20-10 1.59-10 1 19-10 1.06-11 52&11 2.89-1(_! ;2.93:19
Cf250 .10-12 2.0e-13 &39-13 2.40-12 3.09-12 : 2.29-12 - 38013 16012 466-12 §580-12
CL-251 02007 16e07 68e07 18006 . 24006 18e06 31607 1306 38e06 4.7¢06

cr252 €811 12011 650e-11 14e10 18010 - 13610 23011 6711 28010 3510
- £.90-04 9.59-05 42004 12003 1.6e03 S
R 3] 5 D60 Deik 1 AeDb., 81605 :%m&"i’fﬁizlaﬁi
N_the.'l‘oeonvertmesevaluesmennvemiona!unm(mmnﬂyperpalgormnvyperpcilan‘).mﬂhplyby.'ﬂe-a . ‘
- G-39 ' NUREG-1640




Nomahzchﬁ'ectchoseEqmvalcnmﬁomCopgu Appendix G-1

Table G1.20 Normalized effective dose equivalents from all gathwgg' Slag truck-driver
Radionuclide Mass-based EDE (uSvly per Bg/g) Surficial EDE (uSvly per Ba/cm?)
Mean 5th - 50th 90th g5th Mean 5th 50th 90th 95th
H-3 0.0e+00 0.0e+00 0.08+00- 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.08+00 0.00+00 0.0a+00
C-14 0.0e+00 0.00+00 0.06+00 0.06+00 0.00t+00 0.0e+00 0.0e+00 0.00+00 0.08+00 0.00+00
8.49-02 8.70-02 1.10-01 20001 25001
1 79-05 o08 24005 8.60-05 87005
SR sy pasyd Al TN Rty

44005 21605 36005 73005
24003 73004 21003 42003 . . y
41008 12008 35008 7.10-08 ! 23008 688008 14005 18005
' %.39-05 42008 1.13-_0‘5”%.2;% 2 80508 21005 43005 S5e05

_ 1.80-04 - 36004 7.10-04
7.80-07 26007 8.40-07. 1.40-08
13002 20e-02 3.80-02

51007 12008 27008 3.40-08

24002 38202 73002 9.2002
160-08 41608 835008 1.10-05

A ey - Be N R B R e R A

8. 11001 22001 28001
12003 21003 40003 51003
17602 30002 57802 74002

02 10001 20001 25001

e LT MR KL L R T R L
8.80-02 3.59-02 58002 1 40-01
12003 85004 1.10-03 2.10-03

Co-58 18002 90003 1.50-02 - 3.0e-02

. 6.2&02 2 A3.29-02 5.38-02

Ni-63 3.16-05 1 03-03 2.56-03 5.53-08 7 16-08 8.00-08 20008 45008 1.1005 1.40-03

Zn-65 1.5¢-02 8.0e03 1 3002 24002 . 30002 28002 15002 24002 46002 358002
As-73 50008 17008 430068 86008 1.10-05 97008 32008 82008 1.7e-05 22005
rcersemayrd 0.004'00 0.031'00‘ . o.w-oo 0.09*00 D.M )_0.09"00 %o.nemo O '

11008 21004 27008
, 13503  1.7¢-03 15003 . 66604 13203 26003 33003
. 16004 30004 38004 36004 19004 30004 59004 7.4004
3 39905 25005 78005 18004 24004 1904 35005 15004 36004 45004
Nb-33m 35005 ssa-os 27005 84505 83605 87005 19608 53005 12604 18004
Nb-54 47002 26002 41002 7.8002 9.6002 92002 4.9e02 7.9002 15001 1.50-01
Nb-85 13s02 81003 11002 22802 28002 25002 12002 21902 42002 55002
Mo-93 wam-os_ 11005 28005 85005 ‘

13004 85005

.15-04 14004

1.50-05
Tec-99 1.35-05 47008 11003 23005
0.00+00 0.0e+t00 0.00+00 0.0e+00

21005 45005 57005
0.0e+00 0.0e+00 0.00+00
D.De+00 0.09*-00 e O De+00

“000400 0.05%00 008400 0.00+00
Te-127m 0.06+00 0.0s+00 0.0s+00 0.0s+00
125 74005 18005 82005 13004

Co-134 “008+00 006400 006400 0.06+00 J Y 0.00+00 0.0e+00
Cs-135 006400 0.0c+00 0.08+00 0.0e+00
Cs137 0.00+00 0.0e+00 D0.05+00 0.0e+00
Baty 9303 51003 8003 15002

ot 11003 14603 1.0903‘ 03 21003 27003
) 15003 29003 36603 34003 19003 29003 55003 7.0003
Pm-147 45005 14005 36605 B.6e05 11004 90005 26005 7.1e05 17004 21004
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Appendix G~i . Normalized Effective Dose Equivalents from Copper
Yable G1.20 Normalized effective dose equivalents from all pathways: Slag truck-driver

Radionuclide Mass-baseq EDE gpsw per Bg/g) N Surficial EDE (uSvly per Bg/em®)
__Mean 5th £0th 85ih - Mean 5th 50th 80th 85th -

19005 D300 13

Smst

Ev-154 - 33002 18602 28002 EAel2 6702 CAo02 3Ae0z 65002 10601 - 1.se-o1
Ew-155- = 48004 27e04 41604 79004 56604 02004 61004 7.0e04 15¢03 19003
Gd-153 51604 28004 43204 83004 1.0e03 88204 53004 64604 16603 20003
To-160 e 2102 4le02 529-02

Tm-171 1.26-05 4.39-06 9.86-06 2.29-05 2.89-05 2.46-05 829-06 1.99-05
Ta-182 2 31e02 17602 27602 61002 €A4e02 -6.0002 - 82002 6.1802
wW-181 82¢05 45e05. 70005 14004 1.70-04 . 186004 84005 14604
W-185 ' e 9.99-06 - B.Be06 34‘6'06 7.59-06

226 Tale02 65602 1001 , , " 1.10-01
Ra-228 46002 24002 380602 7.6e02 ©4e02 0.0002 46602 7.5e02
Ac227 150400 44001 12e400 28e400 37e+00  3.0e400 B4e01 2.3e+00
_ ?.,.LM,,,JW :

sse-m" " 46001 45001 116400 14e+00
26e+00 69001 200400 480400 626400
200400 64601 150400 37400 4.7e+00

12601
11001  2.7e-01
19001 2701

1.1e-01
g 5 T Jﬂff.“ Sk RSP

: £.50-01
2 22001 62e01 67801
 22¢01 52001 68001
(21001 80601

63001 681001 65601 18601 6.1e01 120400 1.66+00
67601 87601 70001 18601 E5e01 136400 1.Je+00"
1, S0 8Te0  TDeot 1

21003 40
- 8.7e02

A 1

Pu-244 85¢01 1.0001 6.5¢-01 6.3¢-01

Am-241 52001 14001 86001 1.2e+400

Am24m - 61e01 14el1 86001 12e+00 9.9
AR L > ﬁmw_@ BX00 B r

cm2s2 18602 's.oe-os 400> S3007  £5002  3eq2 95003 zveoz's.se-oz'

cm-243 3.6e-01  1.0ed1 28001 ETe01 8701 70001 1.9¢01 54601 130300 1.7e+00
-Cm24d 20001 8.0002 22001 54601 6.90-01 - 56601 15001 44001 100400 13e+00

§.30-01 _1.5e-01 41601 9.8e01 13e+D0 - 105+00 ‘2.83-01 809-011.93:_002.5&00
G AR T T R 01 T B D1 A0 01 8 Be D1 E 7 BeR00 Fi5 £ T 06 4D0 52 Be-07 /8.0 01,1 0e¥D0 = 250400
Cm-247 - 498601 14601 3.80-01 - 9.1e01 1.20e+00 0.5e-01 2.70-01 7.59-01 .1.8e100 2.3e+00

Cm248 - 190400 654601 -1.5e+00 3.6e+00 4.6e+00 87e+00 1.0e+00 29e+00 - 7.0e+00 $.00+00

Bk-249 16003 45004 12003 - 3.0e03 38603 . 81603 885008 24003 5.Be03 74603

6.79-02‘ 1.9001 4.59-01 3.6e-01. 8.7e4.')1 1.1e+00
Cr-251 46001 " 13001 36e-01 - 8.5e-01 - 6901 1Te+00 2.1e+00

2.7e01  6.5e-01 8.49-01
01 100400 20e400__2.6¢+0
FiAAeD 3585%”’&3.0&::“

B Note"l‘oeotmrtll-aesevaluestoeomemonal miis(mmnﬁyperpﬁlgormnﬂyperﬁcilén’). mmbplybya 763
“G41 , NUREG-1640

T CR252 18001 50002 14001 33601
05-254 ) 6.39-01 3.16-01 5.39-01 1.061'00




Normalized Effective Dosanmval:nnﬁomCopper Appendix G-1
Table 31.21 Normalized effective dose equivalents from external exposure; SIag truck-driver

Radionuclide —— Mass-based EDE {(uSvly ger Bqlg) Surficial EDE (uSvly per Bo/cn?)

Mean 5th 50th S5th Mean 5th 50th 90th 85th
H-3 0.0e+00 0.00+00 0.0e+00 0.0a+00 0.0a+00 0.0e+00 0.08+00 0.0e+00 0.084+00 0.0s+00
C-14 0.00+00  0.06+00 0.00+00 0.08+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.02+00

55002 1.17e01 13001 12001 87002 1.1e01 20e-01 2.59-01
- 9.70-08 27005 3.60-03 6&05 4.8&-06 1.99-05 5.25-05
; 1 1 B ,M‘,?ﬁ&vw?;\v-zv' k- 5 piof 2 s 7 5@ o

27608 135508 . & 20508 L BAS09. | 25508
23005 28005 27605 14005 23005 44005 ase-os
21603 4.10:03 - 54803 47603 1.10-02
006+00 0.0e+00 0.0e+00  0.0et00 0.0e+00 0.0e+00 0.0s+00 000100
, A%l 23007 37007 7.1 88007

cr-51 43504 18004 38004 71004 93004 82004 35004 BOo0& 14003 1860

Mn-53 0.00+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00
Mn-54 23002 13002 20002 38002 47002 45002 24002 38002 73002 92002
Eo#-SS 2‘.09-12 1 10-12 1.75-12 3.33-1.2 - 4 19-12 3.93-12 2.1 5-12 3.39-12 6.40-12 3.00-12

Co-58 6.60-02 .19-01 2.29-01 2.89-01
Co-57 12003 84004 11003 21003 26003 24003 12003 20003 35003 50003
Co-58 18002 9.0003 15002 30002 33002 350-02 17002 3.0002 57002 7.40-02
%:-;o 8.29-02 32002 53002 1.00-01 13001 1.29-01 5.19-02 1 0e-01 2.06-01 2.50-01 i

‘8002 ‘3.5902’ 58002 11e-o1' e

Ni63 12610 82011 1.06-10 19010 24e-10 2.39-10 1.29-10 1.99-10 37010 47010

Zn65 150-02 8.0003 12002 24002 30002 28002 15002 240-02 4.60-02 58002

As-73 32008 1.10-08 2.80-08 5.6e-08 72008 63003 21008 53008 1.10-05 1.40-05
qoe+oo o.oetoo 0.06+00 o.oe+po 0.0e+00  0.0e+00 - - 000100 o.wco

Sr-89 4.8&05 2.56-05 419—05 7.99-05 1.00-04 !

Sr-90 20e-04 1.10-04 18004 34004 42004 400-04 21004 34004 85004 81504

Y-81 13004 B8.80053 1.10-04. 22004 28004 250-04 13004 22004 42004 54004

Zr-g3 k1.7a-10 9.6&11 150-10 28010  3.50-10 33010 1.89-10 2.8¢-10 5.50-10 6.90-10
Wv;:ﬁf‘m—?-w, }‘«‘"‘» { i o o Py ¥ VAT vl SR e "”“'»';23‘ Tt m

o R, A s o VO 2 RVEIGC S 8. D0 REERSE o i s L3 55 S .
Nb-33m 249-11 14011 21011 40011 5011 47011 2.50-11 4.10-11 7.70-11 9.70-11

Nb-94 47002 26002 4.0002 7.70-02 95002 9.10-02 49002 7.80-02 15001 1901
Nb-85 13002 81003 11002 22002 28002 25002 12002 21002 420-02 35.50-02
Mo-83 3.40-11 1.‘8_.3-‘11 3.00-11 57e-11 7. 09-11 8.79-11 3.69-11 57011 1.10-10 1.4e-10

T A R T MR A T R T e s L C R S T AT
3.6e-08 4.59-08 42008 22008 36008 89008 B7e08

9.50-07 1.20-08 11008 6.0007 96007 1.80-08 23006

Ru-103 0.00+00 - 0.0e+00 0.0s+00 0.00+00 0.00+00 0.0e+00 0.00+00 0.08+00 0.00+00 0.0e+00

Ru-108 % 0.0e+00 D. 0.09*00 _ 009*00 0.0&*00 0.094'00 0.094'00 0.091'00 0.064-00
F : m‘ 1 pAN ik v ihs . ‘ 1 i ‘,_, A e e g . h' o

“000+00 006300 0.00+00 0.

39905 21005 34005 64005 80005
99603 52003 85003 1.6002 21e-02
58002 27002 50002 9.5e-

To-123m 0 0e+00 0 03'!'00 0 MO 0 084'00 0.00+00 0.09"'@ 0. OG'FOO 0. Oe"'m 0.0e+00 0.09+00
To-127m 0.06+00 0.0e+00 0.00+00 0.0e+00 0.0e+t00 = 00400 0.00+00 0.00+00 0.0s+00 0.08+00
125 130-08 7.0007 11008 22008 28008 26008 13008 22008 4.30-08 55008

2 M 1-53-03 2.50-03 470-03 5.8&06 5.50-08 3.00-08 4.86-03 9.00-#03 1.10-05

Ce-134 “0.06+00  0.06+00 'o‘uewowosewo Laom—oo% e ai e 00000 0.06400

Cs-135 0.0e+00 0.06+00 0.00+00 0.0e+00 0.00+00 00e+00 0.084+00 0.0e+00 0.0e+00 0.08+00
Co-137 000400 0.00+00 0.0e+00 0 091-00 0.0e+00 0.08+00 008400 0.06+00 00e+00 0.0s+00
Ba-133 83003 51003 8.00-03 o 1.96-02 1.80-02 9.69;03 15002 299-02 3.70-02
S T T R T R T R T e T T A R T R TR
Ce-141 83004 29904 53004 10003 14003 1.29-03 5.50-04 10003 20003 2.75-03
Co-144 13003 74004 11003 22003 27008 26003 14003 22003 42003 53003
Pm-147 17007 93008 14007 28607 34007 320-07 17007 28007 53007 8.60-07
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Appendix G-1 Normalized Effective Dose Equivalets from Copper

Table G1.21 Normalized effective dose equivalents from external exposure: Slag truck-driver

: __Mass-based EDE (uSviy per Bg/g) . Surficiat EDE (uSvly per Ba/em®)
Radionuclide = —8m ot __ 60th___ 656 _Mean _ 6h___ 0th 80t o5
Sm161 38010 Zie-10 3200, 62040 TJe0_ T340 390 63610 12600 16e0a
Etf: : z 07 2 00025 5. 66021 B Be D2l Eh Do B 5e-D2 L b Be-02 1801 1560

5Ac%2 65002 63602 34002 E4e02 10601 13001
70004 B6e0t  B3eD4 44004  T1eDd 13003 17e03
8.1604 10003 = 05004 651004 62e04 16603 20003

49002 z.so-oz 41002 60002 10001
2748005 LI 26051126304
23005 12606 20006 38606 4Bo06
€.00-02 32002 61002 6802 12001
16004 83605 13604 26604 33004
27606 - 1.

182 000400 0.06400 000400 0.
TH204 64606 30006 53606
Fb-210 17605 88606 15005

B5210. 5 7 00.00800 122 00600, 20.08+00
Ra-226 §20-02 ‘44602 85002

Ra228 27e02 15002 23602 44eD2
" - 8.8e03 64203 84003 16002

1.59-05' 19006 .
Pu238 = 12607 ‘65608 10607 18607 24007 23607
Pu-230 10006 68007 17606 21606 . 20006

2.10-07 1.16-07 1.8007 - 34007
- 45603 24003 39003 TAel3 03003
19607 1.00-07 1.To07 32007 4.0e-07
2.39-03 129-03 2.09-03 3.70-03 4.7e-03
Cm-247 9.0003 5.08-03 77&-03 15002 - 18¢02 176-02 93003 1.5602 28602 36002

Cm248 76009 42009 65009 13608 15008 - ~15e08 7.0e09 13608 - 24e08 30008
BKk-249 14806 46607 12006 23006 80006 2705 87607 23506 48606 5.90-06
248 L7607 GSol8 15607 28001 350l . 24007 18607 28007 65007 65007
5% "B 9e0I T4 5603 A5 e e 02 826035 4 Do D2 L 2 8602 15,

9.40-09 90009 4.80-09 77609 150¢08 18008

3803 - 86603 19003 31603 66603 74e03

: 3.76-07 S 86007 19007 3.0e07. 57e07 72007
74601 - 37e01 6301 - '

9001
26 .ffﬁﬁ’e’-&’&“ﬁﬁ Ae020 W“ﬁ."ﬁs’eﬁi’ f4‘ PR e




Normalized Effective Dose Equivalents from Copper Appendix G-1
Table G1.22 Narmalized effective dose equivalents from inhalation: Slag truck-driver

Radionuclids Mass-based EDE (uSvly per Bg/g) Surficial EDE (uSvfy per Bg/em?)
Mean _ 5th _ 50th  90th  O5th _ _Mean _ 5th __ 50th __ 9Oth __ osth

H3 0.06+00 0.0e+00 0.00+00 0.06+00 0.00+00 0.0e+00 0.00+00 0.0e+00 0.08+00 0.0e+00

Cc-14 0;004'00 0.00+00 0.00+00 0.06+00 0.0e+00 0.06+00 0.00+00 0.00+00 0.0a+00 0.08+00

24008 87008 1.6e-05 1.7¢-05 4.50-08

13005 3.1e-05 4.10-05

225 R A 0e DT 16508
4.7¢-05 13005
14005 25008

37007 4.8007 370-07 5 So-cs' B
11008 1.40-08 11608 29007 -
- 13805 1.7e-05 14005 37008

Co-58 2.99-05 7.50-06 2.20-05 5.59-05 7.19-05
Co-57 79008 21508 8.10-08 15005 1.90-05
Co-58 7.70-08 20008 58008 1.5005 1.90-05
Co-60 ) 1 , 389-04 04 50004

N-63 2.20-09 5.79-07 .7606 4.19-06 %

Zn-65 19005 530083 1.5e05 36005 47005

As-73 13008 27007 9.6007 26008 35008
0. 03*00 0. De+00 0.034-00 0.0e+00

"51»-03 ‘"1.39-03 "ase-oo “959-06
S0 28004 78005 22008 53004 B5004
40005 10005 31005 75005

R 50008 28005 83605 Blens 85008 17005 54005 12504 16608
Nb-84 48004 13004 37008 89004 12003  92004" 25004 72004 17003 22003
Nb-85 38008 094007 29608 73008 05008  7.4008 18008 56008 1.40-05 1.80-05

3.3&-05“ 8.99-06 26a0-05 _}8.16-05 ;7‘90'05 ey,

08 23008 & 16008
. 1Be05 23505 19005 50008 14005 35005 45005
Ru-103 00e+00 0.06+00 oomo 0.00¢00 008+00  0.0e+00 0.0s+00 0.0s+00 008400 0.0e+00

000 00s100, 008100 008100 0.0e+00 0.0¢+00 0.09+00 o.o%oowoo 006+
AGH08% 25T g H00 7 B06360 " (er 00 00700 (G 06¥00 212 (( DeR00,5 Oa i ) 0
Ag-110m 0.00400 0.0e+00 0.06+00 0.08+00 0 Oe+00 0.06+00 0.06+00 0.0e+00 0.00+00 0.00+00
Cd-109 45005 12005 235005 84005 1.10.04 8.7605 23005 67005 16004 21004
Sn-113 87008 230-08 8.80-08 16005 21005 17003 440068 - 13005 32005 4.10-05

30005 75008 23005 57005 7.50-05
0.0e+00 0.00+00 0.0e+00 0.00+00 0.0e+00
0.0e+00 -0.0e+00 0.0e+00 0.00+00 0.00+00
37605 96008 28005 7.00-03 9.00-05
) 3.70-04 1 09-04 2.99-04 8.99-04 '9.00-04

Cs-134 0.0¢+00 0.0e+00 0094-00 00a+oo 0.0e+00 0.0e+00 003*00 DM o.woo 0.00+00

Cs-135 0.0e+00 0.0e+00 0.00+00 0.08+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00
Cs-137. 0.00+00 0.0e+00 0.09+00 0 Oa+00 0.0e+00 0.0e+00 0.06+00 0.00+00 0.00+00 0.0e+00
Ba-133 8.9s-08 2&9—06 7.09-05 .76-05 4.79-06 1 46-05 3.3e-05 4.26-05 _
Ce338: “ﬁ""ém 24808 4 ;-; ERRRIAY, Ty A 308, e

Co-141 1 1605 14005 1 13-05 26008. 82008 210-05 2.89-05
Co-144 405-04_ 11004 31004 75004 97004 77604 21004 80004 15003 1.90-03
Pm-147 44805 12005 34005 83005 1.10-04 85005 23005 87005 16004 21004

—a—
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AppendixG-1° ' Normatized Effective Dose Equivalents from Copper

Table G1.22 Normalized effective dose equlvalents from Inhalation: Slag truck-driver

Radionuciide Mass-based EDE (uSvly p_er Bq!g) : Surficial EDE (uSvly per Ba/cm?)

_Mean -~ 5th §0th 85th —Mean - Sth 50th B0th 95th

3.40-05 Mﬁﬁzh-os sse-us uo-os 6.]9-05 1.Be-05 5.29-05 ‘I.Se~04 1.60,-045; ‘

; T 5 B 604~ A Dei04 - o BeDA 55 w'*’”“? BT
3.39-04 89005 26004 5.19-04 1.19-04 4.99-04 12e03 1.5¢03
47005 13605 387605 88005 1.1004 91605 2505 7.1005. 17004 22004
10e05 2.7e-06 7.86-06 19605 24605 -4.9e-05 52008 15005 3.7¢05 4.8eL5
22005 58005 4.15-05 .19-05 3.39-05_ 8.0e-05 1.03-04 .
403 T 0606 A BO05 5 i YAk g

15605 37605 4.89-05
84605 22005 65605 1.5004 2.0e04
28007 76008 22007 54007 E.6e07
; 1.39-06 3.49-07 9.99-07 2.46-06 3.16-06

- 000+00 000400 0.0e+00 0.0e+00 0.08400
2806 5807 . 18006 44de06 §5.Te-06
. 2Be02 44003 20002 56002 TA4eL2

0.0&*00 0.09*00 0.09+00 0.0e+00  0.0e+00

17002 4.1e-03 1.39-02 8302 43002 - - 33002 78003 25002 63002 86e02
15e+00 41001 120400 2.8e+00 3.6e400 ~ 260400 7.00-01 230400 5.50+00 7.1e+00
50001 729-01 93001  TAe01 V2.Oa-01 5.89-01 _M1Ae+1 stes«oo

16601 4.59-01 1.1e400  1.4e+00
) . 6.90-01 2.0et00 4.8e+00 62e+00°
88e-01 27¢01 77601 196400 24e+00 19e+00 8.1e01 160400 3600 4.7e+00
e 70001 - 21601 5.90-01 1.46'!00 . 1.994-00 . 15e+00 4.09-01 1.2¢+00 2.83;(00 3.6e+00

RSO B e e

U234 15601 4.10-02 1.20-01 2.89-01 376-01 . 2801 7.99-02 2.36-01 5501 7.1e01
U235 - 14001 38002  1.1e01 26001 34001 27601 73202 21001 61001 £6.6e-01
U-236 14001 38002 - 1.10-01 2.70-01 3.56-01 - . 28001 Tbe02 22001 652001 68001
U-238 M 3.7e02- 1 1&01 7.1e~02 2.1&01 539-01 &%1*
’ PP g T S e T ST 60!

14601 27601 36601 28601 76602 22001 3601 68601
26001 62001 80001 - 6Ae01. 17e01 50001 126400 1.6e+00
28001 66001 86601 68001 18601 64001 13e400 1.7e400

e.se-m " 4.8001
64001 17001 60001
89601 27601 7.7e-01

9.39-01 _ 25001 76001

Pu-244 3301 B1el2 26601 -
Am-241 -G.1e01 - 1.49-01 4.0e-01

Cm-242 18602 ABetd 14002 a.se-oz 4.39-02 o s.4e-oz 92003 27002 sse-uz 8.40-02
Cm-243 35601 96602 27001 66001 865601 . 68001 . 18001 53e-01  1.3e+00 1.7e+00
Cm-244 28001 7.7e02 22001 53001 68e01 55001 15601 43001 1.0e+00 1.3e+00
‘Cm-245 2001 14001 41001 8BeD1 -13e400 1.0e+oo 27e01 79001 1.9e+oo z.5e+oo
 ChRNB, T 2T A D R 0o 01 0 e DA T Se 00T L D0 2 70 OV 7 B 01 F L Be 0 £ 2 4400
Cm-247 48601 13001 37e01 89601 126400 sze-m 25601 72001 11e+00 z.zewo
-Cm-248 180400 52¢-01 150400 360400 4.6e+00 :  87e+00 8.9¢-01 = 2.8e+00 €.6e+00 86.9¢+00
- Bk-249 1,eeos 43004 12003 28003 38003 80003 - 8.1e04 24003 67e03 7AeL3
- C1248 8 ' 1.59-02 .,mi-3°'°2 1.0e-01 1.494:1_ 1.19-01 .2.%02 _ 84002 20001 26003
[ S HE Y e PRk T K 2.3601.. 556017516000 L RA0 00 |
© CH250 ' 2.4e-01 6.49-02 18001 44601 67001 4se-o1 12001 36601 8.6e01 1.1e400
Ci251 45601 12001 35601 '84e01 1.1e400 - 6.6e01 23e01 - 67601 1.6e+00 2.1e+00
Cr-252 18001 48002 14001 33001 43001 34s01 02002 27e01 6401 83001

001 47001 12001 36001 88001 110400
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Normalized Effective Dose Equivalents from Copper ' Appendix G-1 .
Table G1.23 Nommalized effective dose equivalents from Ingestion: Slag truck-driver

Mass-based EDE (uSv/y per Bg/g) Surficial EDE (uSv/y per
Radionuclide — o 5t b50th oot O5h Mean _ 5th___ 50t __ 90th 05t
) 0.06+00 0.08+00 00e+00 00800 0.0e+00 000400 00e+00 000400 D.06+00 0.0e+00
C-14 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 ' 0.0e+D0 0.06+00 0.0e+00 0.09+00

Na-22 20005 42005

5.7e-05 4.40-05 3.99-08 38005 82005 1.18-04
3.00-08 48008 24007 29908 11005 15005
e X & “ [% = % = oo

11605 99007 9.7e-08 ) 2.19-05 v2.89-05‘

R 1'5»05'

K40 19005 13808 14605 39005 5.1e05 36005 26008 27005 7.6e05 9.8e.05
Ca-41 26008 22007 22008 4.80-08 8.50-08 50008 44007 43008 93008 12005
Ca4S 57006 49007 49908 11005 14005 11005 9507 94008 20005 28005
Cr-51 15007 12008 12607 30007

Mn-53 22007 19008 18607 40007 54007 42007 36008 35007 7.8007 1.00-08
Mn-54 52008 4.4007 44008 96608 = 1.30-05 10005 88007 B8.0e08 15005 25605
Fo-55 Lot 86008 95 21s08 28008 22008 19007 19008 40008 S
Co58 11608 33005 25005 2108 21005

Co-57 11008 9.8008 87607 22008 2.99-08 22008 18007 19008 42008 55008
Co53 37008 31807 31608 72008 9.50-08 72008 80007 6.0008 14005 1.80-05
Co60 17005 15008 Yo 32005 Azels azaos 20608 27005 82505 81005
NHG3 25007 a1e08 2107 1.89-06 2.4e-os S 8e08 16007 15608 35008 4.5008 -
Zn65 24005 21008 21005 45005 6.10-05 47e05 41008 40005 83005 12004
AsT3 47607 35008 36007 98007 13208 91007 87008 7.0e07 19008 2.40-08

Se-78 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00
R AN R R R T R e AR W R AT g s

Sr-89 13005 11008 1.1005 24005 3.20-05
Sr-90 3.16-04 27005 27e-04 5.70-04 7.80-04
14005 12008 12005 26005 35005

51904 1.10-03 15003
22005 5.0005 8.70-05 -

”'11900 '9.zaoa ‘91e-o7 20008 2se-53 zoSoe 18007

Nb-34 14005 13008 12005 27005 38005 28005 24008 24005 52005 7.00-05
Nb-85 30008 24007 24008 59008 7.8e08 58008 46007 47608 11005 15005
Mo-93 27008 24007 24008 31008 88008 5308 4507 45008 $%08 13e05
. i e SRy P T Tty """X;W'r TR s et oy~ 213 o8t #m B
b (kY R b vy 4500 o 54 Bl & = s i
To97m 20008 17607 . 17608 37608 5.00.08 30006 33607 33008 73008 58608
Te99 30008 26607 25008 55008 7.40-08 57608 50007 49008 4.1e05 1.4e-05
Ruw-103 00+00 0.00+00 00e+00 0.0e+00 0.0s+00  0.0s+00 00et00 00s+00 0.06+00 0.0e+0D
@-@;oe 000400 00400 00st00 00000 000+00  00e:00 _00t00_008+00 _0.08+00
Ag:-108mci 2 000300, =R :0.0e300: X % 00600 = 7
Ag-110m 000400 0.06+00 0.0+00 0.00+00 0.0s+00  D.0e+00 0.06+00 0.0e+00 0.0e+00 0.09+00
Cd-109 23005 20008° 20005 43005 58005 44005 39008 38005 83005 1.1e-04
Sn-113 46008 39007 39008 85008 1.1e-05 89908 7.5007 7.6008 17005 ~220-05
sp128 11005 90007 91208 21005 28005 21008 18008 13005 05 54005

¥ g/ B U d Ba :&‘;‘Ji g-,_ g O SR et ey ‘,‘-‘_v &%A ;z Fav m&gﬁm

T9'123rn DDQ-I'DO 0001-00 0.06+00 000*00 0.0e+00 0.00+00 D0.0e+00 0.0e+00 0.0s+00 0.00+00

To-127m 0.0s400 0.0e+00 0.06+00 0.09+00 0.08+00 0.0e+00 0.08+00 0.0e+00 0.06+00 0.0e+00
1125 53005 45008 45005 1.00-04 14004 10004 86008 87005 20004 26004
|-1%9 ”i.39-04 4 .70-03 4.66-04 ‘ 9.80-04 1.30-93

Cs-134 . 0.De+00 0 Oe+00 0 Oe+00 0 Oe+00 0.0e+00 X .

Cs-135 0.00+00 0.0s+00 0.00+00 0.0e+00 0.0e+00 0.06+00 0.00+00 0.03+00 0.00+00 0.00+00

Cs-137 0.0e+00 0.0e+00 0.08+00 0.0+00 0.00+00 000+00 0.0a+00 00s+00 0.00+00 0.0¢+00
&Q&QB 8.00-07 5.90-08 1.33-05 17005 Mlaa-os _1-20-0‘ »119-05 ) 2.50-05 3.36-05

32000 26007 20008 84008 53608 82008 49607 51608 12605 16005
Co-144 40005 34008 34805 74605 10004 77005 68008 B6e05 14004 19004
Pm-147 21008 18007 18208 3.8008 52008 40008 35007 34008 75008 1.00-05
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AppendixG-1 . ‘ " NomahzedEﬁ'eeuveDoseEqmvalm&omCoppu

Table G123 Nommalized effective dose equivalents from ingestion: Slag truck-driver

Mass-based EDE gESvg p_er Ba/g) .. Surficial EDE {:Svly per Bg/cm?)
Radionudlide o &t o5t Men B 60h S0 B

21)&-05 '~1.Se-06 1.36-07 1.36-06
pgEeaeys T ey ’-,-' .

Sm-151
A

Eu-154 1.86-05 179-06 176-05 8.6e-05 4.89-05 ~37e-05 3.29-06 3.29-05 6.99-05 eze-os

Eu185 81606 27e07 26e06 57606 77006  69e06 62007 51606 11605 1.5e05
’ BSe06 42006 387007 386006 7.9e06 1.1e05
20005 17606 17e05_ 3.60-05

: 2.1e-06 - 18006 14007 14006

Te-182  1.1e05 €507 95000 21605 2.8005 . 21805 . 1.8e06

W-181 49207 42008 42007 8.1607 12005 95007 83¢08 82007 18006 24605
W-185 25006 2.10-07 2.19-06 4.56-06 ) 8:26-05 4.80-06 403-,07 416-06 _9.00-06 1.29-05’;
G IR6EE 0061000208 100 S 0:0S7005T 2D DerD0 LD De 00 2N 06400 10.06 00T 0,064D07
ir182 0.0e+00 O.Ue+00 ODe-l-OD 00e400 006400 . 0.0e+00 006400 0.0e+00 0.06+¥00  0.0e+00
TH204 - 28006 24007 - 25006 56006 73006 . 56006 47007 47006 11005 14005
Pb-210 82003 50004 62003 17602 22002 16002 08004 - 12002 33002 4.3&-02

0.00+00  0.0e+00 - ID.DO*DO 00e+00 0. DM 0.001-00

S0 e 050,08 400 ST L I 00 0 L D000 5 Z00e¥005°0

68e03 53003 4 60-04 45603 ©. 89-03 1.36‘02

7.30-03 57e-03 49004 49003 11602 14e02
58002 60003 49002 1.1e01 14001
3.1e03 27004 26603 67¢03 77003

s p e R » G M@aﬂmc w,“(‘» R b ey +

. 21603 18604 18603 4.
10002 14002 - 14002 03e04 92003
54002 41002 . 36003 36002
A4.seo4 36004 31605 3160t 67

10008 89006 87605
11604 06606 94005 20004 27e-04
07605 84006 83005 18004 2404
05 13004 27004 37004

! 3504 88003 63603 11e4:2
13002 11603 1.1e02 23e02 3.1e02
14002 12003 12002 26e02 385002
12003 12602 z% 35002
13002 11603 14602 25002 33002
13002 11603 11602 24002 3302
12003 12002 27602 36e2

: : . I | 5302 -
Bk-249 24605 21006 21605 45005 : €.1e05 47605 41006 40s05 87e-05 12004
- Cf248 €004 6005 66604 12003 16603 13603 110-04 1003 23003 5&?‘0

~Er s L] y & 55 it 2 e 20U &};ﬁu A oy !’
‘Cf-250 43003 3 Te04 87003 8.0e-03 11002 : 7.16-03 159-02 2.16-02
Cr251 "98e-03 B5e04 84003 18e02 25002 16602 - 35e02 4 7002
21003 1.80-04 36003 7.7e03 1.0e02

18603  4.0003

68003 17002
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Normalized Effective Doss Equivalents from Copper Appendix G-1

Table G1.24 Normalized effective dose equivalents from all pathways: Dust truck-driver

Radionuclide - Mass-based EDE (uS\:(y per Bg/g) Surficial EDE (uSvly per Bg/em?)
' Mean _ 5th _50th ~ ooth  O5th _Mean  5th _ 50th _ 90th _95th
H3 0.00+00 0.0e+00 0.0e¢+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.08+00 0.0e+00 0.00+00
C-14 0.0e+00 0.00+00 0.00+00 0.00+00 0.00+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.00+00
Na-22 " 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.00+00
&_32 3.8e-08 3.80-07 22008 7.49-08 7 49-07 4.39-06 1 89-05 2.49-05
1 7008 . 3 99-08 5.10-08 4.10-08 1 De-OB 3.29-03 7 69-06 9 90-08
K-40 27603 85004 24003 4.50-03 8.00-03 52003 1.6e03 46003 88003 1.20-02
Ca-41 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.06+00 0.08+00 0.00+00

DDeH)OD.Oei-OD 0.09+00A‘_0.Oe|*00 D.De-l-OO DOB-POOA 000"-00 000+00 0004-00 ODMOO

'Wv Fo-== § 133

et g EEe e" By Y L x *‘ £}
006+00 0.00+00 0064-00 DOG*OO 0.091-00 006400 0.0e+00 0.00+00 0.06+00 0.0e+m
0.00+00 0.0e+00 -0.0s+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.06+00 0.00+00 0.00+00
Mn-54 0.0e+00 0.0e+00 0.08+00 0.06+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.00+00 0.09+00
0.00+00 0.0et00 0.0¢ 0.094-00 0.064'00 0.00101
o ‘_{;- A & B ? *, 3

O igde ey 2 i 7 B S s& ) - "?{ :
Co-58 0.034-00 D.De*OD OOe+00 ox:eroo o.tmoo 003400 0064'00 0.034-00 00&!-00 OOe+DD
Co-57 _ 0.0e+00 0.00+00 0.0e+00 0.06+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.08+00 0.08+00
Co-58 _00e+00 0.08+00 0.0s+00 0.0s+00 0.06+00 - 0.0e+00 0.0s+00 0.0e+00 0.0e+00 0.03*00
: O.W '0.091-00 D.Del-OO 0.00+00 0.
B 0ST002 00+ 00 TR KU LB e R G 084 00

0. 00-'00 0 03400 0.00+00 0.08+00 0 094-00
78004 230-04 B8.60-04 14003 1.8s-03
5908 21008 50008 10005 1.30-05

1.00-02 5.80-03 8.50-03 1,70-02 2.0e-02
T 00e0 7 Y 0:08¥00 7. G:0a¥0DZ: (L06%00:
0 Oa+00 0.00400 0.0e+00 0. 0&*00 0.0e+00
0.00400 0.00+00 0.06+00 0.00+00 ‘0.00+00
" 0,06t00 0.00400 0.00+00 0.0e+00 0.00+00
0.00+00 0.004-00 0 Oom 0.00+00
Smerar : BIEE B Oaio0

T DOt Ohent 0oe00 " DO00
0.06+00 006400 0.0e+00 0.0e+00 0.09+00
00s+00 0.06400 006+00 000400 oomo

SR TR

0.0e+00 0.0e+00

ToSTm . 0.0e+00 0.0e+00 'M“‘nom"oom' '

Te-99 0.06+00 0.0a+00 0.0¢+00 00e+00 0.0e+00 0.00400 0.00+00 0.00+00 0.0e+00 0.0e+00
| 0.0e+00 0.0a+00 0.0e+00 0.0e+00 0.06+00

g 1.10-03 2.19-03 2 69-03 25003 14003 21003 .
11e-04 8.6005 96005 1.90-04 23004 22004 12004 19004 60-04 4.40-04
22¢-08 33007 16008 44008 5.90-08 42008 8.30-07 3.1e-08
33005 5.29-06 2.59-05 8.50-05 8.69-05 84005 1 09-05 48005 13004 1.70-04

ASew2 27002 ‘s.7a-oz' e stegz 84002  5.0002 e tdeo 17001
17005 42008 15005 29605 3.8005 . 32005 81008 28005 56005 7.40-05

17002 1.0e02 14002 27002 32002 32002 19002 27002 353002 63002
Ba133 00600 006400 000400 00e+00 0.00+00 _ 000400 006500 000+00 0.06+00 0.0+00
Cori 391 DI D063 A et B L Lo B Oa 00 -~ 0.0+ 00
Co-141 0.0e+00 0.0e+00 0 09"‘00 0.06¢00 0.00+00 0.064‘00 0. 034'00 ﬂ.ﬂe"'m 0.0e+00 0.0e+00
Co-144 0.0e+00  0.0s+00 0.08+00 0.08+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.0e+00
Pm-147 0.06¢00 0.08+00 0.00+00 002+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.06+00
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AppendixG-1 ' Normalized Effective Dose Equivalents from Copper
- Table G1.24 Normalized effective dose equivalents from all pathways: Dust truck-driver

Radionuclide Mass-based EDE (iSvly per Bm ] ___Surficial EDE (uSvly per Bg/em®)
Sk Mean - 6th §0th 80th g5th Mean 6th - 80th - 80th $85th

Sm-151 ’0.09"'00 0 0e+00
ﬁsz pEAR De+ .0 i oy 050004 BS Ky ;' ;
Eu-154 0.06"’00 0.oe+00 M OMO 0.05"'00

Eu-155 0.0e+00 0.0e+00 0.0e400 0.0c+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00-

Gd-153 _ 0.0e+00  0.06+00 - 0.00+00 0.094'00 0.0e+00 - '0.0e400 ~ 0.0e+00 -0.0e+00

To-160 0.0e+00 000100 0.00400  0.00+X Y

b 0T 00 b0 00100 Efeedd T S0 T peiD0 ST
~ 0.0e400 - 0.0e+00 0.0e+00 0.0e+00 X
0.0e+00 - 0.00+00 0.00+00 0.0e+00 - 0.0e+00 . 0.00400 0.0e+00 - 0.0e+00 008"'00
0.0et00 0.0e+00 0.0e+00 00e+00  0.0e+00 0.00+00 0.0e+00 -0.0e+00 0.03-*00,
0e+00_00e+00 -0.00+00 _0.0e+00 owg ' s
0.0e+00 0.0e+00 0.09+00 0.0e+00 O.ue+00 0.0e+00 DDe+00 0.03+00 (1
§36-06 88e06 1.7¢05 2.1e05 120005 10005 1.7e05 32¢05
24004 60604 23¢03 3.1e03 23e03 46004 17603 4.69-03
‘l.Se-Us 3.50-03 1.1e~03 9.59-03 89003 24003 6903 :
BoRi0 e300 A A2 A Bebor I A e oA, @@aﬁm@& T
Ra-226 DOe-rOO 0.0e+00 OM 0.09«!-00 0.De+00 -~ 0.0e+00 - 0.0e+00 - 0.06+00 - 0.0e+00 0.0e+00
Ra-228 - 00e+00 0.06+00 ©0.0e+00 0.00+00 0.0e+00 - 0.0e+00 0.0e+00 0.0e+00 . 0.0e+00 0.0e+00
) 0.06-1-00 0.0e+00 0.0e+00 0.0et00 0.0e+00 . 0.0e400 0.00+00

00300 000300 O

SR S 13 S
Th-230 0.0e+00 0 08*00 0. 09400 0.084'00 0.09400
Th-232 © 0.0e+00 0.00400 - 0.0e+00 0.0e+00 0.0e+00
Pa-231 © 00et00 0.00400 0.0e400 000+00 0.0e+00 :
- ) ) 0.08400 0.084'00 0.0e+00 0.0e+00 0.0e+00 .. 0.0e+OO 0

0.08+00 0 09+00 0.0e+00 OMO 0.08+00 0.084-00 D.Oe+00 0.0e+00 0.0e+00 0. W
0.00+00 0.0e+00 0.00400 0.0e+00 0.0es00 ~ 0.0e+00 - 0.0e400 000400 0.0e+00 009*00
0.0e+00 0.0e+00 0.0s400 0.0e+00 0.0e+00 0.0e+00 -0.00+00 0.0e+00 0.0e+00  0.0e+00
0.0e+00 0.0e+00 0.06+00 0.0e+00 0.03+ 0.09*00 0.0e+00> Eﬁm 0.0e+oo

U-238
N s o T

Pu-236 000400 00e+00 006400 0.0es00  0.06+00 ",6 0.06100 00SH00 . 006500 0,00900
Pu238  00et00 0000 00e400 00c+00 006400  .0.0e+00 0.0e+00 0.00+00 00c+00 0.06+00
pu-zas_owooowooonemowoowoo 00000 00000 00+00 00600 0.0e+00

.oe+oo" 0.06400 0.06400 ’owoo‘ 0.06+00 e0e00- 0,
Pu244 000400 00000 00e400 00e+00 -0.0e+00 -  0.0e+00
:  00et00 00e+00 00e+00 00et00 00e0D  0.e+00

. D.Oe'tm 0.0e+00 - 0.0e+00 006*00 -

Cm-243 © 0.0e+00 0.0e+00 0.0et00 0.0e+00 -
Cm-244 0.0e+00 - 0.0e+00 - 0.0e+00 0.0e+00
Cm-245 0.08*00 0.0B'I-OO 005400 0.De+00 -0

. 0.0e+00 OWDO 0.064'00
'0.0e+00_

BT

I &1 L = SR M .x;:. & A8 g e ) o5 @M%&i DQ*QQ
Cm247 0000 00et00 0.0e+00 0.0e+00 - . .0.0s+00 0.0e+00
Cm-248 0.0e+00 0.0e+00 0.0e+00 .0.0e+00 0.00+00 - 0.06400 0.06+00 - 0.0e+00
Bk-249 000400 0.0e+00 0.0e+00 0.08+00 - 0.0e+00
0e+00_ 0.0e+00 q._g.;m 0.0e+00 0 .
¥249 T3 7750 0690 L0600 70,0600 06310 R De¥00 D B0 £ 500100 0 4o 200 0.0 400
©£-250 “000+00 00400 0.0e+00 0.0e+00 0.00+00 - 000400 “0.06+00 0.06400  0.06400
Cf-251 “00et00 0.0e+00 0.00400 0.0e+00 - 0.0e+00 - - 0.0e+00  0.0e+00 0.0e+00 0.0¢+00
1252 00et00 0.0e+00 0.0e+00 0.02400  0.0e+00 0.0e400  0.06+00 ooe+oo 0.0e+oo
‘ _cr-254“ o 000400 008400 o‘owno 0.00+00 _ o.oe+oo o.o«oq 008400 _0.0g% )
ST ST 07, T 0Det Wmm%o”?’"ﬁef g

" Noba Tobeonvemhae values b eonveMonal units (mremly per pCIIg or mremly per pGIcm’) muttiply by 3.7e-3
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Normalized Effective Dose Equivalents from Copper Appendix G-1
Table §1.25 Normailzed effective dose equivalents from external exposure: Dust truck-driver

Radionuclide Mass-based EDE (uSviy per Bg/g) Surficial EDE (uSvly per Bgfcm?)
Mean  5th __ 50th __ 90th __G5th Mean _ Sth __ 50th __90th _ O5th

H3 0.06+00 0.06400 0.00+00 0.00+00 0.06+00 0.0e+00 0.00+00 0.0et00 0.0s+00 0.06+00
C-14 0.0e+00 0.0e+00 0.0e+00 0.02+00 0.0e+00 0.0e+00 0.06+00
Na-22 0.0e+00 0.00+00 0.00+00 0.00+00 0.0e+00

.89-08 789-05 Oe 35008 1.
e PAGH Pt PR T TN

' %1,4&07 21007 329-07‘ 13008
K40 27003 84008 23003 45003
- 000400 0.00+00 D.0e*00 0.09+00

009+00 0.0e+00 0.08+00 006"'00
0.0e+00 0.00+00 0.00+00  0.00+00
0.0e+00 0.00+00 0.00+00 0.0p+00
0 0.00+00 0.00+00 0.02+00 0.0e+00

OMD 0.00+00 .
0.0e+00 0.0e+00
0.00+00 0.0e+00
o.ggmpwu.q%m )

0. Oe+00 0.06+00 0.0e+00 0.00+00 00s+00 0.0e+00
2n-65 40004 12004 34004 7.00-04 9.10-04 ‘7.80-04 23004 6604 14003 1.80-03
As-73 1.70-08 84007 1.40-08 28008 3.70-08 32008 12008 28008 54008 72008
So-75 52003 3.10-03 44003 8.6003 1.0002 - 1.0e-02 5.79-03 8.50-03 179-02 200-02

85 T O De 00, 0,06+ 00 7 8.08#007Y 0.08 001 0060010 08 ¥0027 0106+ 00 T AIDSTO0, Q.Dev 00 0.0st0
Sr-89 0.00+00 0.00+00 0.00+00 0.00+00 0.0e+00 DDe+OD 0.02+00 0.0e+00 0.00+00 0.00+00
Sr90 0.0e+00. 0.02+00 0.08+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.06+00 0.0e+00
Y-31 0.00+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 - 0.0e+00 0.0e+00 0.00+00 00e+00 0.06+00
233 o 000800 0000 owoo&pmmm o.wn.ouoo 000400 006400 006400 _0.08+00

0.06+00 0.0e+00 0.00+00 0.00+00
0.06+00 0.08+00 0.08+00 0.00+00
0.00+00 0.00+00 0.0e+00 0.00+00
0.00+00 0.0e+00 0.0e+00 0.08+00

I ety AL b Pl TR 2k 1 1oy o o -

Nb-93m 0 09'0'00 0.0e+00 0.00+00 O. 09'1'00 0.0s+00 0 Oe-mo 0. 06*00 O-Dﬂw 0.00400 0.001'00
Nb-S4 0.00+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 ' 0.0e+00 0.00+00 - ‘0.0e+00 0.00+00 0.0e+00
Nb-85 0.00400 0.0e+00 0.0e+00 0.0s+00 0.0e+00 0.0e+00. - D.0e+00- 0.0e+00 0.00+00 O. Oe+00
Mo-53 Q0e+00 00400 000+00 008400 0.00+00

s 0.0 005 i ‘ mﬁgw

0-37 ik B A0 g RO (i B
To-97m 0.00+00 D.Oe'l-OD 0.0e+00 0.De+00 0.0@400 0.09*00 D.Oe-i-OO 008400 O. Oe+00 0.0e+00
To99 0.0e+00 0.0e+00 0.0e+00 0.0¢+00 0.0e¢00 0.0e+00 0.09+00 000+00 0.00+00 0.0s+00
Ru-103 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 '0.06+00 0.0e+00 0.00+00 0.00+00 0.0e+00
Ru-108 0.06+00 0.0e+00 0.00+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.08+00 0.08+00

AGRIVOIN i SN M VO ML N & BTN - MRS TV G003 N o SO, UG TN MO L AT
Ag-110m 0.06400 0.0e+00 0.0¢+00 0.00+00 0.00+00 0.0e+00 0.06+00 0.00+00 0.0e+00 0.09+00
€d-109 36007 1.1e07 231607 63007 83007 74007 21007 . 80007 12008 1.60-08
Sn113 0.06+00 0.0e+00. 0.00+00 0.0¢+00 0.0e+00 0.06400 - 0.05+00 0.0e+00 0.0¢+00 0.0e+00
Sb-124 ‘%‘94 ' 87004 15003 20003 ;3 8003 41004 }i.%ooa 29003 38003

Te-123m . 14003

To-127m 88605 52005 T6e05 15004 1.004 17004 9.70-05

125 25008 87009 21003 46008 8.00-08 49008 1.3008
3 1.90-07 ...g 46008

Cs-134 43002 27002 3 66-02 7 10-02 8.40-02 83002 5.09-02 79002 14001 1.70-04
Cs-135 33007 20007 28007 54007 B.3007 6.3007 - 3.80-07 54007 10008 1.30-08
Cs-137 16002 10002 14002 27002 32002 32002 19002 27002 52002 83002
8a-133 000100 0.00+00 00000 00000 0.0s+00 00800 00e00 _0.08+00 uowo Q.M
g X +00 +00: - =i, G0 D R i s 300 OB:> 0.De

o0l 000 DO0 T
00e+00 008400 0.0e+00 0.0e+00 0.0e+00
Pm-147 00s+00 006400 0.0¢+00 00e+00 0.0e¢00  0.0e+00 0.08+00 000t00 00e+00 0.08+00
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Appcnﬂm G-1 ; " Normatized Effective Dosé Equivalents from Copper
Table G1.25 Normalized effective dose equivalents from external exposure: Dust truck-driver

Mass-based EDE (uSvly per Ba/g) ‘ . Surficial EDE ggSv{z perBﬂr_x’)
Radionuclide Mean__ 6th___50th_ 90th 95t _ Mean _ 6th
Sm-151 0.06300 _ 0.0e300 00040000300 00000 “0.06+00__ 0.00400 o.owoo ﬁfweﬂ::o _ggpgas‘rgg1
Ew154 “0.00400 006400 000400 0.0e+00 0De+00  0:00+00 006400  0.06+00 0.06+00  0.00+00
Ew-155 00e+00 000400 00e400 0.0c+00 00e+00 . 0.0e+00 0.00+00 . 0.00+00 0.0e+00 0.0e+00

Gd-153 0.00+00 0.0e+00 0.0e+00 0.0e+00

006"'90 006*00 0.0e+00 0.0e+00

00e+00 00e+00 0.0e+00 0.08+00 0.09+00
00et00 . 0.0e+00 0.0e+00 0.0e+00 0.0e+00
0.0e+00 - 0.0e+00 - 0.06+00 .0.0e+00 0.0e+00
000400 0.0e+00 D.De+00 0.00+00 0.De+00

Tm-171 0.0e+00 0.0e400 0.0e+00 ' 0.00+00
Ta-182 0.0e+00 0.0e+00 0.0e+00 0.0e+00
W-181 0.0e+00 - 0.0e4+00 0.0e+00 0.0e+00
W-185 0.03*00 0.0e+oo 0.09‘5003,9.”%0 0.00+00

g ,0 Wo ooe...og' ] ) ; e

TH204 61006 - 34606 62006 1.0005 12005
Pb-210 10006 3.0007 88007 18006 24006

13003 3.69-03‘ 7.19-03 _9.56‘03

0.0e+00 0.De+00 00&+00 0.00+00 0064-00 009*00 008+DO 0.09*00 006+00 0.0e+00

Ra-228 0.0e+00 0.00+00 0.0et00 0.0e+00 - 0.0e+00 -0.00+00 .0.0e+00 . 0.02+00  0.0e+00 0.08+00
Ac-227 0.0e+00 0.0e+00 0.0e+00 0.0p+00 - 0.0e+00 .0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Th-230 *0.0e+00 - 0.0e400 0. I!e+00 0.08"‘00 0.06+00 : 0.094'00 0 Oe+00 0 00‘5‘00 Y M M
Th-232 ~00e+00 000400 0.06400 '0.0e+00 00e+00 = 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.0e+00
Pa231  0.0e+00. 0.0e+00 0.00+00 0.0e+00 0.0e400 ~ 0.0c+00  0.0e+00  0.0e+00 . 0.0e+00 0 Oe+00
U232 . U.De*OO 0.0e+00 - 0.084'00 0. 09000 0 06;90 D0 ILOS*C
U234 0.08"'00 0.0+00 0.08"'00 Q. 08"'00 0 0e+00 0.08*00 0.0e+00 - ©. 09"'00 0.0e+00 ﬂm
U235 0.0e+00 - 0.0e400 0.00+00 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00 0.0e+00 ~0.0e+30 - 0.0e+00
U236 . 0.0e+00 - 0.0e+00 0.0et00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0s+00 0.0e+00 0 Oe+00
o 008"'00 OM__ 0.094'00 0.0e+00 M 0.0B*N O.Del'DO OM D.Oe*m V +0
Pu-236 " 0.00+00  0.0e+00 0.08*00 0.0e+00 0 Oe'!DO 0.09400 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Pu-238 0.0c+00 0.0e+00 0.0e+00 00e+00 00e+00 - 0.0e+00 0.0e+00 0.00400 0.0e+00 0.0e+00
Pu-239 . 0.00400 - 0.0e+00 00e+00 0.00+00 002400 ~~  0.0e+00 . 0.0e+00 0.0e+00 -0.0e+00 ~ O. 08"’00
_0.De+00 0.091'00 M 0.09'!'00 0.00+00 0.0e300 0.09*00 0-
094'00 0. De+00 0.084'00 0.0e400  0.06+00 - 0.0e+00 0.00+00 0.0e+00 . 0.08400 0.094'00
Pu-244 0.0e+00 0.0e300 00400 0.0e+00  0.0e+00 00e+00 0.0e+00 0.0e+00 . 0.0e+00 ©.0e+00

_ Am241 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 = 0.0e+00 ,0.0e+00 0.0e+00 0.0e+00
‘ 0.0e+00 _ 0.06+00 0.0e+00 0.05»3;0_9‘”g ﬁ,ww

Cm-243 0.0e+00 -0.08+00 0.0e+00 0.0e+00 0.08*00
Cm244 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
: 0.09*00 _0.0e+00 O.OG*DO‘;Q_O__.OB‘FOO 0.0e+00

0.0e+00 00&4'00 0.06500 0064'00 0.0e+00 - . " 0 X 0.09*‘00, 0.0e+00
Cm-248 0.00+00 ©0e+00 0.0e+00 0.0e+00 0.0e+00 . 0.0e+00 - 0.0e+00 0.0e+00
Bk-249 0.0e400 - 0.0e+00 0.00+00 0.0e+00 = 0.0e+00 ‘0.0e400 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Cr248 008*00 OMO WDO O.De+00 00&*00 0.084-00 0.09*00 0.03*00 0.0e+00 _0.0e+00

GRATTELT : 0L e 21006 FpOZ D De k00 D090 0 Det00
CE-250 O.DB‘I'OO 0.0e+00 006*00 0.06400 009*00  00et00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Cr251 - 0.0e+00 0.0e+00 0©.0e+00 0.0e+00 -0.0e+00 - - 0.00+00 - 0.0e+00 -0.0e+00 0.0e+00 0.0e+00
Cf-252 0.0e300 0.0e+00 0.0e+00 0.0e+00 ~0.00+00 . 0.0e+00 0.00+00 0.0e+00 0De+00 0.0e+00

Cl-254 0.09*00 D.Oe+00 _0.0e+00 0.0BWO ww 0.0e+00 »0.094'00_‘0.

N‘

ks “!!"‘1 fl" o .‘ 3
T00e700"

n o i) ¢ i
Note To convermesevalues bconvenhona! unus (mmfyperpClIg ormmlyparpcum multiply bys.'re-a
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Normalized Effective Doss Equivalents from Copper Appendix G-1
Table G1.28 Normalized effective dose equlvalents from inhalation: Dust truck-driver

Radionuclide Ma;s-based EDE (uSvly perBg/g) Swﬁc!al EDE (uSvly per Ba/em?®) .
Mean 5th 50th 90th g5th . Mean __5th_ 50th 90th 95th
H3 0.0e+00 0.08+00 0.00400 0.004+00 0.0e+00 © 0.0e+00 0.06+00 0.00+00 0.00+00 0.0e+00
c-14 0.06+00 0.00+00 0.0e+00 0.06400 0.02+00 0.06+00 0.0e+00
Na-22 0.0e+00 0.00+00 0.0e+00 0.08+00 0.0e+00 0.0e+00
’.15-08 »aaa-os 44007 5007 22008 4 )
. i 1.8e08: 12 e oo ¢ 2 41406 1 3160054 :
1.90-07 789-07 2.39-08 3.10-08 2.10-08 3.89-07 1.59-08 440-08 599-06

13008 48008 13005 1.8005 13605 24008 92008 26005 3.50-05
Ca41 000+00 ' 0.0s+00 0.06+00 0.06+00 00e+00  0.0e+00 0.¢+00 0.0¢+00 0.08+00 0.0e+00
Cats . 0000 000100 000100 000t D00 00510 008100 00et0D 000+00 0.00t00

M"‘o.ommo.oaoo' oo»uovoneroo 0.0e+00

0.08+00 0.0s+00 0.0e+00 0.08+00 0.08+00
0.0e+00 0.00+00 0.00+00 0.00+00 0.00+00

Y 000400 0.06+00 0.08+00 o.omo“ 0
Co57 006400 0.0e¢00 0.0e+00 000¢00 0.06+00 0.0e+00 D0.0e+00 0.0e+00
Co-58 008400 0.0e400 0.06+00 006+0D 0.0e+00 0.0e+0) D.0e+00 0.0e+00

ODG'POOD.OG*OO 009*'000064-00‘

'0.00+00° 0.0e+00 0.06+00 O.
45007 79008 32007

e e R Ogm}; :
000-*00 0.034'00 0.0e+00 0.0&*00 .
Sr-90 0.0e+00 0.00t00 0.08+00 0.0et00 O. _
Y-31 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 - 0.00"‘00 0.08*‘00 0.0e+00 0.00+00 0.0e+00
000100, 000100, 00800 006100

: oowoow 'Me-roo 'oofnoo :
Nb-54 000400 008400 0.0c+00 0.0e00 00st00  00s+00 00e+00 0.0e+00 0.02+00 0.08+00
Nb-95 006+00 005400 006400 006+00 000400 006400 0.06400 0.00400 000400 0.08+00

T oet00 o.omo 008400 0.0e+00°
To93 00400 006400 ' 0.06+00. D.09+00 " 0.06+00
006400 0.0e+00 008400 0.0+00 ¢

Ag110m 000400 0.00+00 000400 0.06500  0.06+00

Cd-109 11808 19007 - 7.8e-07 2.20-08 3.0e-08 2108 37007 15008 43008 5.90-06
Sn-113 0:.00+00 - 0.0e+00 - 0:00+00 0.08+00 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.08+00 0.00+00
Sb-124 46007 59008 25007 74e07 10008 c.se-g'l L1007 47007 14008 20008

To123m 70008 1.0008 54008 13605 1.76.05
To-127m 14005 37608 11605 27805 35005

125 57007 92008 39007 12008 1.50-08 1.10-08 .79-07 7.60-07 230-08 3.16-08
1129 87008 159-03 81008 18005 24005 17ws 28 ‘

i 5e 08T 7107 356009 F AT 04 TT0 808 N F 9 T08 38

Cs-134 42005 12005 32005 8.09-05 1.10-04

Cs-135 44008 12008 34008 84008 1.10-05 .

Cs-137 31605 85008 24005 58605 7.70-05 809-05 1.6e-05 46005 1.10-04 1.50-04
Ba-133

00*000.03-*& 0.06+00 0.03'1-00_'0.0&!00 .0.00+00 009+00

Co-141 0. Oe+00 0.09*’00 0 DO"'OO 0.084'00 0. Oem M 0. 03"‘00 0 D&"Do M o.w
Co-144 0.0e+00 0.0e+00 0.00+00 0.08¢00 0.06+00 0.0e+00 0.06+00 0.06+00 0.00+00 0.0e+00
Pm-147 0.0e+00 0.0e+00 0.06+00 00e+00 0.00+00 0.0e+00 0.00400 0.0e+00 0.0e+00 0.0e+00
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Appendix G-1 Nonnalized Effectrve Dose Equivalents from Copper
Table G1.26 Normalized effective dose equivalents from inhalation: Dust truck-driver

. : Mass-based EDE (ESV!! per ng) ) Surficlal EDE (5Sv) r B
Radionuelide —pcan  ®h _ 60th _ 60M  ®5mh . _Mean_ 6h ___ 60t B0th __B5h
er O 08 HC o-oe*m O.De+00 039*00 0.0e+00 MO i 0.094»00 0.08"’00 0 DB‘!'OO 0.0&?00 M
V00 T SO0 000 FD Be kb 5 D500 L0 e D Be 0

i IV e " -;ZD' AEEA 9 B i ¢ 9 A )i
00e+00 0.0e+00 M 0.0e+00 0 OG*POO 0.0e+00 0.00+00 0.0e+00
008400 00e+00 0.0et00 - 000400 0.0e+00 0.0e+00 0.0e+00 0.0e+00

0.0e400 0.0e+00 0.0e+00 000400 000400 000400 0.0e+00 0.0e+00
0.0e+00 , OM_W M WOO 0.03"‘

A o) "‘W% .

Tm-171 D.Oe+00 0.De+00 0. oe+oo D.Oe-tm 000400 0.0e+00 0.094'00 0.09400 0.00+00 o.oe+oo
Te-182 0.00+00 0.0e+00 0.00400 D.0e+00 0.00+00 0.0c+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
W-181 © 0,0e+00 0.0e+00 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00 0.0e+00 0.00400 0.0e+00 0.0e+00
W-185 009400 o.oapo 0.09!-00 i D.Oe+00 O.De+00 . 0.034-00 0. Oe+00 OMO 0.0e+00 0.0e+00
k192 0.0e+00 0.05-!-00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.09400 o Oe+00 0.0e+00 0 0Oe+00
T204 - 12006 31007 80007  23¢06 30006 23006 60607 17006 44006 59006
Pb-210 76204 138004 63004 16003 21003 1.5e-03 2.53-04 1.0e-03 3.19-03 4.1e-03

Bi-207 18006 33007 13006 87006 48006

2O T B B e DO M 2608 4002 A Ae D LA A6 L e2
Ra226 . o.oe+oo 0.0e+00 0.0e400 - 0.06400 0.0e+00

Ra-228 0.00+00 00600 0.0e+00 0.0e+00 0.0e+00
© 0.0et00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 -

vnoe+oo 009+00" 0.06:00 0.06+00
000400 0.06+00 ' 0.0e+00 0.0e+00
000+00 006400 - 006400 006400

g 00 % 00 <L &3 o+D -2 BT S ST 01 Dt 24 Davé 2 ¥

ThaZ28, i ‘ 3 5D St i 0

Th-230 0.0e+00 0.08+Q0 OMO 0 Oe+00 owoo G.Oefoo 0.0e+m O.Ceﬂ)o 0. 0e+uo 0.084-00

Th-232 0.0e+00 0.0e+00 0.0e+00 002400 0.0e400  00e+00 0.0e+00 0.0e+00 0.0e+00 0©.0e+00

Pa-231 0.00+00 OW 0.0e+0C 0.00+00 ' 0.0e+00 0.0e+00 ©.0e+00 0.0e+00 0.0e+00 0.0e+00
, __0.0e+00  0.06+00 _0.0e+00

Det00;n.06% ,‘wﬁflﬁ

U234 006D 00s+0D 008400 0.06400 00e+00

U235 0.00+00 0.06400 0.0e+00 . 0.0e+00  0.0e+00
U236 00e+00 0.0e+00 0.00+00 0.0et+00 0.0e+00 -
U238 _0.03400 0.0e+00 0.09400 0.0?4'00 ’_0.08400

006400 0.00400
000400 0.00+00

- - S o- e ° o cv,,m.*_‘ ¥ .
Pu-238 0.00+00 0.00+00 = 0.0e+00 -0.00+00 Om

Pu-239 0.06+00  0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Pu-240 - .

AT R T

Pu-242 :

" Pu244 0.0e+00 - - 0.004+00 0.0e+00 0.0e+00

Am-241 . 0.0et00 00000 .0.0et00 0.0e+00

- Am-242m 0.0e+00  0.0e+00 - '0.00+00 0.0e+00
: D DeR00 SO B0, S0 DS T00 Ton DR A0 200

owoo 000400

250 0,000 009300 ooewo“ 0.0e400 |
cr.251 00e+00 006400 000400 0.0e+00 0 !
cr252 006400 00e+00 006400 006400 006400  00e+00 0.0e+00 0.06+00 0.00400 0.0e+00

Cf-254 - 0.00400 008“'00 0.0e+00  0.00400
B2t DO {00600 206400 FB.00500

Note: Toeomnusevamsbmenwwts(mnw;erpcvsw;mew”erpwgn’) nmlup!ybys.ns = )
EE .GS53 e NUREG-1640




Normalized Effective Doss Equivalents from Copper Appendix G-1
Table G1.27 Nommalized effective dose equivalents from ingestion: Dust truck-driver

Radionuclide Mass-based EDE (uSvly per Bq/g) Surficial EDE {uSvly per Bg/em?)
Mean Sth_____50ih 90th 95th Mean Sth 50th 90th 95th

H3 0.00+00 0.0e+00 0.00+00 0.00+00 0.08+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.05+00
c-14 0.06+00 0.0¢+00 0.06400 0.06+00 0.0e+00 0.00+00 0.004+00 0.0e+00 0.00+00 0.00+00
Na-22 0.0e+00 0.00+00 0.08+00 0.00+00 0.0e+00 0.00+00 0.00+00 0.08+00 0.05+00 0.02+00
p-32 4.59-07 1. 59-08 2.10-07 1.29-08 1.70-08 3.99-07 2.7e-08 4.10-07 2.30-03 3.49-06
S35 > 2 ;.“ : Wl ; “3_.,,: ’ff“'z_ »1?’ ke :"; ”"@3 e 3 :-“MN 243

38 2.69-07 .70-08 1.99-07 5.30-07 7.30-07 5.10-07 3.49-03 3.79-07 11008 1.40-08
K-40 1.70-05 12008 13005 J3.60-05 4.50-05 34005 23008 25005 7.00-05 9.10-05
Ca41 0.0et00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.08+00

Ca45 000400 00+00 006400 0.06400 0000 _ 00st00 000400 00e+00 006400 006400
SeaRmrT G A0SR0 E T 0. 0ak00, < ) ¥ 0fie¥00 3 Diba¥o £0.06+008
00600 00c+00 00e+00 00s+00 0.0s+00
0.06+00 008+00 00e+00 0.09+00 0.05+00
0.0e+00 008400 00e+00 0.00+00 0.08+00
000400 000400 006:00 00400, 0000,

Cr-51 OMD '0.00+00 0.08+00 006*00 .

Mn-53 0.0e+00 0.00+00 0.0e+00 - 0.06+00

Mn-54 0.0e+00 0.06400 0.0e+00 0.0e+00
0.00-!00 0.0e+00 0.0s+00 000-1'00

Co-58 0.094—00 0 094-00 D 0e+oo D.Do+00 0.0e+00 0,06+00 o.oe+oo 0 De+00 D 0a+00 o.na+oo
Co-57 . 0.0e+00 0.0e+00 0.00+00 0.08400 0.00+00 0.0e4+00 0.00+00 0.0e+00 0.0e+00 0.06+00
- Co-58 0.0e+00 0.00+00 0.06+00 0.004+00 0.08+00 0.0e+00 0.00+00 0.0s+00 0.06+00 0.06+00

Co-60 0.00+00 0.09-!—00 0.00+00 o.woo 0.094-00 0 . 0.0e+m 0.0od-m 0.0e+00 0.03-100 0.004+00
% _ ‘« AR vw:’ | » ':: 1 S 528 a7 % :’L . H ,:r s :':‘?:;w ,"0" VM
NiG63 o.Oe+OO 0.09400 0.00+00 0.0e+00» 0.094-00 0. Oe+00 00e+00 00c+00 0.0s+00 0.06+00

Zn65 56007 38608 42007 12008 -1.50-08 11008 736083 80007 23008 3.00-08

As-73 37007 27003 29007 7.50-07 9.60-07 7.9007 53008 55007 15008 1.90-08

§3-75_ " 1 19-05 9.29-07 9 Be-OB 2.10-05 2.73-05 2.29-05 1.89-08 1.89-05

Sr-89 0. Oe+00 o.omo 0.09100 D Oefoo 0. wco D Oa+00 O.OQ-I{D 0. Oa+00 0.0e+00 0.004-00
Sr-80 0.0s+00 0.06+00 0.0e+00 D0.0e+00 0.00+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00
Y-31 0.0e4+00 0.0e¢00 0.00+00 0.00¢00 0.0e+00 o.oaoo 0. ouoo 0. 09400

2r-33 008400 0.Oe+00003+00 onmo 0.0e+00 _ +

98T e BEOe oD ; o 00e 0 ”Zﬁ ’"'?”‘gb“z’o,ﬁi
Nb-33m 006400 0.00+00 oomo 0.00400 006400 . X :muoo 0.00+00 0.0e+00
Nb-04 0.0s+00 0.00+00 0.0e+00 0.08+00 0.02+00 0.00+00 0.00400 0.0e+00

Nb-85 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.0e+OO 0.0e+00 0.06+00

0.0e+00 _0.08+00
G 0Rt00 L B.OgH -.,g.mm O0S00150.0630%

0 Oe+00 0. Oe+00 0.00+00 0.00+00 0.0e+00
0.0e+00 0.00400 0.06+00 0.00+00 0.00+00
0.00+00 0.00+00 0.0e+00 0.00+00 0.0e+00

“000+00 00cs00 000400 0.08400  0.06+00
1108 68008 7.90-07 23208 3.00-08
0.0e+00 0.0e+00 008400 0.0e+00 0.0e+00

A% 31008 34007 11008 1008

" 1.00-08 "“'1.1a-os" 24005

16008 1.60-05 37005 4.7¢-05

22004 29¢-04
22005 29¢-03 23005 20008 20005 44905 57005
1.60-04 2.10-04 16004 14005 1.40-04 3.10-04 4.00-04

00800 _ 0.06+00 onewo 0.06+00 006400 0.08+00

439 00010013 006400, 0.08500°5 .00 TR 00t 00 ‘””'";"“":rmom"" X 0a¥ron:
Ce-141 006+00 0.0e+00 0.06400 0.06+00 0.08400 0.00+00 owoo '0.00+00 0.00+00 0.00+00
Ce-144 0.06+00 0.0e+00 0.02+00 0.0e+00 0.02+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Pm-147 0.0e+00 0.0e+00 0.08+00 0.0s+00 0.06+00 0.06+00 0.00+00 0.08+00 0.0e+00 0.00+00
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Appendix G-1 I Normalized Effective Dose Equivalents from Copper

_I%MEM&M&MMM Dust truck-driver
Radionuclide Mass-based EDE (pSvly per Bg/g) » ' Surficlal EDE (1Svfy per Bg/em?)
Mean 6th - -~ G60th 80th PSth _Mean &th 60th 00th 85th
%1 . 0.08"'00 0-08*00 0.0e+00 0.09:’09 0.0e+00 0.0e+00 0.0e+00 0.0e+00 onemo
5277008+ 005 Be 00 £ 0e¥0 L 20/00400 S E0 084 B0 227 A
00e+00 0.06+00 0.0e+00 :0.08+00 0.0e+00 0.0e+00 0.0e+00 0.09-4-00 0.0e+00
Eu-155 0.0e+00 0.00+00 0.00400 : 0.0e+00 0.0e+00 : - 0.0e+00 0.0e+00 0.06+00 0©.02+00 0.Ce+00
G43-153 » 0.0e+00 ©0.00+00 0.00+00  0.0e+00 0.00+00 0.08"‘00 0.0e4+00 0.0e+00 0.0e+00 00&!0)
0.0e+00 000+00 OMO 0094-00 ) 00 0.0e+00 0.0e4+00 0.0+
TE0 0000 006400 ZD. % 20,0630 0 De a0 L0 064007 @n.w@!
0.0B*W 0.0e+00 0.0e+00 . 000400 0.00+00
0.09*00» 0.0e+00 0.0e+00 0.06+00 0.0e+00
000400 0.00+400 0.0e+00 0.0e+00 0.0e+00
0.00600 M 0.00*00 0.09*00 0.0e+00
0.0e+00 0.0e+oo 0.03*00 0.001-00 0.0e+00
66006 46607 4.7e06 11605 14005
84004 56005 6.19-04 - :

' 17006 1.19-07 1.30-0f

400 0.0e+00 0000 n.oe+oo 0000
Ra-228 0006400 00c+00 006400 00e+00 0.0e400 °
' 000400 0.06+00 0.00+00

“Th-230 0.0e+00 0.0e+00 D.Oe+00 0.0e+00 0.0e+00 . - 0.0e400 Obe+00 009+00 009*00 0.0e+00
Th232 ~  0.0ct00 0.0e+t00 0.0e+00 0.0e400 D.0e+00 : 000400 - 0.0e+00 0.0e+t00 0.0e+00 0.00+00
Pa-231 0.0e+00 -00e+00 00e+00 0.00tD0 00e+00 ~ 00et00 0.0e400 0.00+00 0.0e+00 0.0e+00

008400””2064‘00.0.0&00 00&*00 M

e £.00400
TN Mmﬁ 'moe*oo&‘s%
0.0e+00 -  0.0e:00 0.0e+00 003400
00e+00 °  0.00t00 0.0e400 0.00+00 . X
8.0e+00 " 0.00400 0.0e+00 0.00+00 0.0e+00 0.0e+00
X _g_g_oaoo 0,0@;1-00

0.00400 0.0e400 0.0e+00
: 00e+00 0.06400 0.0e+00
Am-241 o.woo 000400 ©0.0e+00 006400 0.0e+00 - _ 00e+00 002400 0.0e+00 0.0e400 0.0e+00
e 006400 006300 000400 00e00 00e+00 - 00400 00et00 0.0e+00 00e+00 00e+00
- Eni 0300 0 be o CHIDet00 £ 5 Do £00 1. 08+ 00 30 De+0D 2D 0e 40 £ 006400

Cm-242 00e00 0.0e00 0.06+00 0.0e+ou ‘000400 -~ 0.0e+00 . 0.00400 0.00+00 0.0e+00 0.0e+00
cm-243 ' 0.0e+00 00et00 00e+00 0.0e+00 - 0.0e+00 - 0.0e+00 ~0.0e+00 0.0e+00 0.0e+00 0.0e+00
Cm-244 006400 000400 00e+00 0.0e+00 0.0e+00 = 00e+00 002400 0.0e+00 0.0e+00 0.0e+00
Cm-245 00200 0.0e+00  00e+00 0.0e+00  0.0e+00  0.0et00 0.0e+00 00e+00 00600  0.00+00
. s ?{jw\w?”vurmww&*‘&"‘ spotny y o Nﬁ ve o - § JErTS A W S gy Y :

. " 006400 002400 006400 0.0e+00 0.06+00 -
C.0e+00 : 0.0e+D0 - ,om 0.0e+00 0©.00+00 0.00+00 0.0e+00
- 00e+00 . 0.0e+00 0.0e+00 0.0e+00 0.0e+00

i X B 00e+00 0.0e+00 0.0e+w 0.0e+00 0034-00
0.0e+00 - 0.0et00 0.0e+00 0.0e+00 0.0e+00 00e+00: 0.0e+00
0.0e+00~ 0.0e+00 . .0.0e+00 = 0.0e+00 0.0e+00 0©.0e+00 0.0e+00
0.0e+00 - . 0.051»00 0.0e+00 0.0e+00 C.0e+00 0.0e+00 00
000300 oD De¥00 10,08 300 5. D 006400 71 0De+00

e#00 0,084t WN%OE

" Note: Tomertmese beonvemmaluruts(mmbe}pcwmmuww‘pwmﬂ uu.ﬂuptybya.n-s
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Normalized Effective Dose Equivalents from Copper : Appendix G-1
_Table G1.28_Normalized effective doss equivalents from all pathways: Exposure to small mass

Mass-based EDE (uSvfy per Bo/g) Surficlal EDE (sSwly per Bo/em?)
Radionuclide —Njean 5t o oom  o5m Mean _ 5th 50t ooth _ 95th
H3 000+00 0.0e+00 0.00+00 0.0e+00 D0.0et00  00e+00 0.0s+0D 00e+00 0.0e+00 0.0e+00
c14 00e+00 D00g*00 0.05+00 0.0e+00 00e+00  0.0e+00 0.0s+00 0.0e+00 0.0e+00 0.08+00
Na-22 90010 52011 42810 22009 33209 17609 10010 80e-10 43009 65009

5.40-14

1. 19-15 1 19-13 2.79-13 1 19-13 9.25-18 2.09-15

22013

O U 5 v L AR A9
0 Oe-l-m 0.09*00 0 De+00 0 094-00 0.Da+00‘
41912 32011 1.75-10 2.50-10 130-10 7.80-12 820-11 330-10 4. 99-10
0.06+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.08+00 - 0.0e+00 0.0e+00 0.0e+00
230-18 - 1.86-15 1.1a-14 1.69-]4 8.30-13 4. 46-18 3.70-15 2.16-14 ‘3.19-14

D R R L [ G R R DTS i 17 51 IR0 Bk S B T eog ¥ P o g 7
cr-51 “11s12 53015 16043 27012 53012 . 21012 10e14 31613 52012 10611
Mn-53 0.0s+00 0.0e+00 0.0e+00 0.0s+00 0.0s+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.08+00
Mn-54 1.00-08 59010 4.60-09 25¢-08 3.60-08 19608 11009 89009 49008 7.20-08
Fe55 39018 20019 18018 97518  15e1? 76018 38049 34018 1947 28047
Co-58 17607 51600 80008 43007 74007 33007 95609 12007 83007 14e08
Co-57 56009 23010 23009 1.4e08 22008 11608 45010 4.50-09 27508 42008
Co-58 45008 13809 15008 1.1607 19007 3.80-08 24009 30008 22007 37007
37007 16008 16007 92007 14008 11007 30008 30007 18008 27008
Ginc} 22t el R A0 R S Roe T2 088 Siaeif 208l
N-63 59615 25016 25015 15014 23014 11014  4.80-18 4 Bo15 29014 ~ 44014
2n-65 25008 1.40-09 11008 62008 ~ 9.20-08 48003 26009 21808 12007 1.8e-07
AsT3 73012 33e13 30612 19011 29811 14011 84013 58812 36011 56011
Se-73 10008 58010 4.70-09 20008 39008 20008 11009 09.0009 50008 _7.50-08
S b 2 e 2 2 s T s L 20 3 Sen 2 T e 2GR
Sr-89 43013 11e14 13613 11012 . 1.80-12 83013 20014 26613 21012 36612
Sr-90 83012 39013 0e-12 1.6e-11 . 230-1% 12011 74013 580-12 30e-11 44011
Y81 ¢ 82013 28014 32013 23e-12 39012 18012 . 54014 82013 4de12 7.50-12
85018  54ed7 40018 22015 led3 1.79-15 10016 78018 41045 81015
v 1166105 7.20:12.5 .50 1% = Dt F3deiicd, i L7 G
Nb-83m 15 B8od7 69018 37015 54015 29015 17018 1.39-15 74815  1.0e-14
Nb-54 _ 43011 34010 18009 26009 1.40-09 84e-11 650110 35009 5.10-09
Nb-85 46013 88612 99011 19610 78011 8913 17611 1910 37010
Mo-83 47018 37015 1914 2.99-14 1.50-14  9.00-18. 7.20:15 ag;u 57014
ToStm 16014 73018 67615 419-14 e.4e-14 32014 14015 13014 79614 12013
To-99 17014 10015 82015 44014 B3e-14 34014 20013 1.60-14 83614 12013
Ru-103 59008 9.60-10 15008 1.5007 = 2.70-07 11607 1.8809 3.0008 3.0007 . 53007
Ru-108 16007 13008 7.8e-oa 4007 5.90-07 L1007 20008 15607 77007 11008
Ag-110m 16008 10007 76607 40008 58008 31608 "20007 15008 77608 11605
cd-109 3811 22012 1.8e-11 08ei1 15610 77011 41012 36011 19010 28e-10
Sn-113 16008 8.00-10 87609 3.90-08 5.90-08 30008 15009 1.36-08 7.5e-08 12007
§b-124 83008 21009 26008 20e07 -3.50-07 1.60-07 &ne-ps 51008 40007 88007
GE" Sants O ek o i e e e e e R
Te-123m 27609 15010 12509 8.Bo09° 1.06-08 52009 28010 23609 13008 20608
Te-127m 17010 9.16-12 75e-11 . 4.3e-10  8.50-10 33010 17011  140-10 84010 13009
125 0.0e+00 0.0e+00 0.08+00 0.08+00 = 0.0e+00 0.06+00 0.0e+00 0.06+00 ° 0.0e+00 0.00+00

0403*@ 0.03*00 0.06+00 0.0e+00 (0.0e+00
ORI o ) 'ﬁ 0. g o TS B o T,

T e oot 25007 38007
Co135 = 19012 12013 92013 47012 7.0e-12

Cs137 42008 27009 20008 1.00-07

8&133 1.56-10 8.99-12 7.0e-11 3.79-10 _S5.60-10

06-141 170-12 1.56-14 33013 4.20-12 8.19-12 3.36-12 2.90-14 840-13 8.19-12 1.6e0-11
Co-144 180-11 1.1e12 835e-12 4.60-11  8.80-11 3.6e-11 2.1s12 1.6e~11 8.39e-11 - 1.30-10
Pm-147 ‘40015 23016 19¢-15 1.00-14 1.50-14 78015 46018 370-15 20014 3.00-14
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Appendix G-1 ' Nonnahzed Effective Dose Equivalents from Copper

Table G1.28 Normalized eﬁecﬁve dose eguivalems from ell pathways: Exposure to small mass
Radi fide Mass-based EDE (uSvly per Ba/p) ‘ - Surficial EDE {uSvly per Ba/em®)
Mean &th 50th 80th 85th - Mean 5th 50th 80th 85th

Sm-151 4.39-17 2.69-18 2.06-17 1. 1e—16 1.69-15 7 De- 17 fe-1 1

T TR e S R T A g;géb.ﬁs 18* 39647 218 6,__  3. e-1s§
Eu-154 4.79-10 2.89-11 2.28~10 12008 1.73-09 - 8.1e~10 5Ae-11 4.29-10 2.39-09 3.3¢-00
Eu-155 53012 32613 285012 - 13e-11 . 20811 - 10011 6.16-18 4.80-12. 26e-11 3.8e-11
Gd-153 49012 28013 22012 12¢-11 18e-11 - 05012 53013 42012 2311 385611
Te-160 1.5e-10 5.6e-12 5.69-11 ( sn—ww 5.99-10 : z:ge-w - .1e-11 1.1e-10 74e-10 1.1e-09
TmI70. e B TR N3 TR . AR LobetA Lra 083 L A Yeuzt 2ol
Tm-171 15614 B7e16 69615 37e-14 EBe1d . 20014 17615 13014 TAetd 1e-13
Te-182 24610 12611 10010 58e-10 9.1e-10 46210 23611 20010 12009 1.8009
W-181 -~ 58013  30e-14 25013 14de12 22612 - 11612  ETe-14 48e-13 2Be-12 43012
w485 - 1514 62e-16 5.99-15 3.89-14 6. 1e-14 300t 12045 1ledd  TBodd 12043
&385 ;"( S 59-08 2, ‘?{"":?'J 4 gk m S o el 5
Ir-182 ) 2.19-07 9.29-09 8.5e-08 5.46-07 8.49-07 4 1&07 1.7Te08 1.66~07 1 09-06 1.6906
T-204 620-11 383012 - 2511 13010 1.8e-10 10610 - 64e-12 48e-11 25610 38.7e-10
Pb-210 T2e-10 31611 3. 06-10 1.8¢-09 2.8&09' T 14008 58011 57e-10 - 3.60-00 63009

1.5&-07 1.16-06 A5.69-05 8.10-06

Ra-226 7.69-10 4Ae-11 3.56-10 B 636-10 37&09 5.59-09
Ra-228 48010 26011 21610 11009 17009  8.8e-10 6De-11 41010 22009 33009
Ac-227 8.7Te-10 3.89-11 37¢10 22e09 33e09 1.7e08 Tde11 TAe10 43009 64609
Th22s : ‘ A - 0 43009 27e08 42008
m' £ 3P 340 ,;i;‘;’ <.»:_' T b 3 ‘;- ki .‘-,..;-_ B Tedl s i ‘ -

Th-230 €.8e-11 2.36-12 2.86-11 1. 76-10 27610 - 13e10 53e-12 - 5.50-11 3.46-10 5-30-10
Th-232 £2:03 37610 3Bo09 23008 36008 - 18608 . 7.0e-10 - 72009 45008 7.0e08
Pa-231 $20-10 36011 37e-10 23009 36009 - 18009 68c11 T.2e10 4.6e09 7.0e08

‘ 21609 1.39-03 2.06-03 - 0.8e09 - 3.36-10 4.10-09 2.50-08 3.56‘08 .
U233; = 208 l‘:i:; 4 BHLa > %ﬁ:: Yo {75, :
U234 1.46-13 5.49-15 6.70-14 3.4&-13 5.39—13 " 27613 10014 1.19-13 6.70-13 1-06-12

U-235 §20-10 2.0e-11 22010 13008 20809 10609 88011 - 42010 - 25009 39e08
U236 . §80-14 2.3¢-15  240-14- 15013 2.30-13 19013 4.3e-15 46014 28013 4.40-13
U-238 14010 6612 ESe-11 369-10 £6e10 28010 tded! 14e10 70e10 14009
Pu236  LTet1 7.69-13 7.29-12 4.29-11 G.4e-11 : 3.29-11 1.59—12 1.49-11 8.1e~11 1.3e-10
‘Pu-238 16014 73616 7.0015° 4.0e-14 6.3e-14 o -84e-14 14015 14014 ‘75614 1.2e-13
Pu239 = 82014 '74.29-15 40014 23013 35e-13 18013 B8.1e15 7.7e-14  45¢-13 6.80-13
Pu-240 1.50-14 7.09-18 6.60-15 3.89-14 53944 - 3,00-14 149-15 1.39-14 7.59-14 1.29-13
S R U T P % X W“ e, R TR RIRETY T

6.3e-18 609-15 3.50-14 5.49-14 27614 - 12015 1.29-14 8.83-14 1. 1e-13
$7e-11 35010 20809 81002 = . 1.6e09 - 72011 6.8¢-10 - 40009 6.1e09

- 18013 17012 10011 1511 7.90-12 3.5¢-13 33012 - 20011 3.0e-11
6.70-‘!3 6.40-12 3.83-11 i 57e-11 2.3“9'-11‘ 1.39-12 12e-11 7.36-11 1.1e-10
a . . ‘:ﬁ‘r. A - 1 .-&‘;’ N amm’% gt PO i 3 -4 et o= m‘;zf"&
Cm-242 = 1.10-14 4.40-16 43045 27e14 4le14 2014 85e-16 8215 52e14 78014
Cm-243 20e10 081012 86e-11 G610 7.6e-10 3.8¢-10 t17e-11: 16010 6.80-10 1.5e-09
. Cm-244 . 16614 72016 6.7e15 4£.00-314 6.0c-14 31614 14815  13e-14  T.7e-14 12013
Cm-245 9.29-11 42012 39e-11 _24e-10 35e-10 - 1.8e-10 8.0612 76e-11  4.50-10 . 6.8e-10
AT TR 5595 T A6 2 e R A T B e T T SRR T E Bost6 L5 B 15 R s 44 16004
Cm247 81610 37e-11 3.5e-10 2.19-09 3.19-09 16609 70011 67610 4.0009 6.0e-09
Cm248 63015 28016 -27e-15 16614 24614 - 12614  55e-16 52015 3.dle-14 4.Te-14
Bk-248 . 22015 ©8e-17 81016 5515 B8As-15 . 42815 18616 18015 1.1e-14 17e-14
.70-14 7.3e-16 7.1e-15 439-14 - B.76-14 _ 1.49-15_, 1.40-14 8.36-14 1.39-18
CL250 7.49-15 336-16 8.29-15 18014 289-14 1Ae—14 640-16 61615 3.76—14 6.69—14
Ct251 1510 69012 €50-11 3.9¢-10  6.1e-10 -~ 3.0e-10 .- 13¢-11  13e-10 7.5e-10 12009
Cf252 = 18014 86e-16 82015 4.9e-14 . 76014 . 8714 1715 16e-¥4 85014 16013
Cr254 11008 26010 34909 27008 . 4.5e-oa 21008 49610 65009 szeoa sse-oe ,

~ Note: Tomnmsévamesmmvemona!ums(mnwperpédgormmperpwmn;ﬁﬁyhyuee -
G357 —NOREG-1640




Normalized Effective Dose Equivalents from Copper Appendix G-1
Table G1.29 Normalized effective dose equivalents from all pathways: Copper object on body

Mass-based EDE (ESv!! per Bﬂ) Surficial EDE (uSvi
Radionuclids == Mean __ 5th _ 50th __ O0th __ o5m
H3 0.0e+00 0.09*00 0.00+0° 0.09"'00 0.094'00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.02+00
c-14 000400 000400 00e+00 00e+00 0.0s+00  0.0e+00 0.0s+0D 0.00+00 0.06+00 0.0e+00
Na-22 21809 48010 16009 43009 57609 42009 03010 31809 84009 11008

85043 15013 15012 25042 . 30012 48012
PR 5081 10014 R 6 i T L 0T 4T T 076 20327018
c-38 009+00 0.00+00 0.09*00‘ 00e+oo 0.0e+00 X © 0.0e+00 0.0e+00
K-40 1.80-10 4.00-11 13210 3.50-10 4.6e-10 34010 7.70-11 2510 B.9e-10 9.0e-10
Ca41 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.08+00 0.0e+00
Ca-45 1.19-21 2.50—22 8.40-22 2.39-21 3.00-21 22021 4.80-22 1.60-21 45021 509021
SoA8 ST TR [ R B o e LR A s o LR e

88013 77018 4Be13 21512 30e12 17012 15013 92013 4te12 59012
002400 0.00+00 00e+00 00e+00 00e+00  0.0e+00 0.0s+t00 0.0s+00 0.0e+0D 0.00+00
21608 49009 16008 42008 55608 40008 95009 30008 81608 1.1e-07
14017 26918 9918 20817 39017 27017 4918 19017 Stetl 7Se1?
Bk LS L BRI R e O e e L e e
28008 15607 50607 89007 44007 5308 2907 8707 13608

.17e-oa 23009 11008 236008 49008 33008 45009 22008 7.00:08 B5.50-08
89009 37603 13007 1.8007 11607 13008 72008 25607 34007
13007 84e0T 20008 27008 . 18008 25007

8.70-12 2.29-11 8.1e-11  B.1e-11 5:89-11 1.3e-11 4:29-11 1.23-10 1.60-10
. 3.4&-9“8 82009 25008 68008 -8.80-08

T G T A e i Ebel a1 2 0e10.s S 00l
v 1.40-15 5.59-15 1 Ba-14 2.40-14 16014 260-15 11014 350-14 4.8s-14
Sr-80 4.80-17 1.16-17 36017 9.70-17 1.30-18 9.40-17 2.1e-17 89917 1.90-18 250-18
Y-91 43013 7.76~14 3.00-13° 8.20-13 120-12 . 84013 150-13 57013 1.8e-12 248-12
1 80-14 ‘4.00-15 1.39-14 3.60-14 4.50-14 3.40-14 7.89-15 2.50-14 7.09-14 8.90-14

3.1 o14 6.90-15 230-14 8.20-14 8.10-14 8.09-_14 1.39-14 4 49-14 1.20-13 1 5e-13
19009 42010 14809 3.80-09 459009 36009 81010 27009 73009 9.60-09

36011 44012 22011 82011 12010 7.00-11 84012 43011 1.60-10 230-10

1.90-13 _v 4.28-14 1.40-13 3.80-13 - 4.90-13 3.6e-13 8.1e-14 2.78-13 7.40-13 950-13

8.60-14 1.36-14 4.7e-14 1. 40-13 1.89-13 13013 - 2.60-14 9.2&-14 2.66-13 35013

1.80-12 40013 130-12 35e-12 4.50-12 . 34912 7.6013 25012 8912 90612

57008 88009 237008 12007 17007 A .10-07 17008 72008 24007 33007

3.0e-07 0.00-08 23007 59007 7.56-07 15007 4. 49-07 1.10-08 1.40-06

I ST SN GAE Ly bR R8T L 00878 006 L L Ae-0S% . 1 Be0at
Ag-110m 312008 84007 24008 Y 47e-oe 12605 15005
C4-109 22010 45011 160-10 46010 8. 09-10 43510 85011 32010 88010 12009
Sn-113 24008 32009 18603 4.80-08 84000 46003 1.0008 34008 93008 12007
08 12008 82803 21807 30807 _ 12001 41007 38007

53009 13009 40009 11008 1.40-08 1.0e-08 2. 56-09 7.70-09 21 9-08 2.60-08

25010 0.0e-1f 1910 35.10-10 8.60-10 49010 12010 3.7¢-10 9.80-10 1.30-09

125 0.0e+00 0.00+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.00+00 0.00+00
+129 0.0e+00 009400 '0.0e+00 _0.0e+00 0.0e+00 0.00+00 .E0.0e+00 O.De-l-OO 0.pe+00 0.0e+00

£} RN | 007 008400 0.0e%00 - Rl P T 008100 7 0108+ 00 L d.derod:
Co-134 2.49-07 8.10-08 1.8e-07 4.80-07 8. 19-07 4.60-07 1.29-07 3.53-07 9.39-07 1.20-08
Cs-133 21010 55011 16610 43010 55010 42010 1.10-10 31010 33010 1.10-09
Cs-137 11607 28008 82008 22007 27007 21607 3.30-08 16007 42007 5.30-07
Ba-133 39010 B8.7¢-11 29-10 79010 1 09-09 7. 59-10 1.79-10 5.60-10 1:59-03_ - 2.00-09
LT PR 70, M ¥ P DI LSRR S Lt S [ 3R B A S i1 1 0a 10 21eD
Ce-141 20012 23013 12012 4.68-12 8. 6&12 3 90-12 4.35-13 2.39-12 9.00-12 1.30-11
Ce-144 24011 5.40-12 .8@-11 5.00-11 8.50-11 - 4.70-11 1.06-11 35e-11 9.7e11 1.30-10
Pm-147 21015 48018 16013 430153 56615 4.10-13 920-18 3.1e-15 83215 1.190-14
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Appendix G-1 ‘ NonnahmdBﬁ'ecﬁveDoseEqmvalentsﬁ'omCopper
Table G1.29 Normalized effective dose equivalents from all gathwag Copper object on body

. . Mass-basedED (ES_vIz per Ba/g) .. - Surficial EDE (uSvly per Bg/cm
Radionuclide — 7 5 g0th  g5h  _Mean_ 6h___ G0t __ BOM __65M

Smist 19015 4&"%.16?*§ww;1.é agete,

3.60-18 8.29-17 2.7¢-16 7.39-16 _BSe-16 -
o S S ;; :

*»*-as:'-wsw
%

2.39-09 5.89-10 1. 70-09 47609 . & 1e09
49011 11611 36611 989011 13¢-10

- 86011 T79e12 27e11 . 1.3¢-11 9.5e-11
T.0e-11 2.6e-10 1.69-10 1. 06-09

o R AA0 -2 5609 I
12009 28610 695610 2.46-09
25e-11-  58e-12 1.8e-11 . 6.1e-11
19e-11  4.9012° 140-11 38.8e-11
APe-10_ 3.7e-11

- 9.99-14 2.30-14 7Ae-14 2.09-13 2.69—13 1.98-13 4.38-14 1.;49-13 3.9&-13 5.05-13
88610 B.4e11 27¢-10: T.Be-10 10009 © 73610 - 1.60-10 53010 . 15609 2.00-09
26012 56613 19812 62012 69¢-12 5.0e-12 - 19612 3.6e-12 1.0e11 1311

W-185 “§3e-13 10613 3.86-13 1.1e-12 1.5e-12 - 1.09-12 2.0&-?1§ ‘7.36-13 2.19-12 290-12
GaARS T TR e T B8 TR AT o2y TR e DAL AR i

182 27¢07 6€.1e08 2.09-07 5.46-07 7.39-07 5.23-01 B 1.29-07’ 3.83-07 .10-06 iAe-DG
71204 22009 5810 17009 44009 56609 . 43000 1.1e09 3.38:09 86005 1.1e-08
Pb-210 33008 44009 23008 T.1e08 - 06008 6.39-_08 85609 43508 14007 1807
Bi-207 3.0e-06 8.16-07 2.30-06 E.50-06 LMS . 59e06 16606 459-06 12605%1;59-05
A (A v ESCT P N AR R L R VR Y Oy o R o L TR R e e e S P
Ra-226 20009 4.59-10 1509 4.1e¢03 852¢-09 3.86-09 8.60-10 2.89-09 7.96-09 '4.0e08
Ra-228 15009 34010 11009 3105 40009 M 660-10 22009 6.1e08 7.80-09
Ac-22T 23009 84ec10 16003 §0e02 6.7009 48508 6.65e-10 3.1e09 ‘98009 13008
Th228 1308 1.49-09_ 'aJo-OS z.pq-os 37608 2500 27609 17¢08 559;93..“..143?,03

R APy AR .;Z:E'. o S FEI,

Th-230 * 4.8e-10 2.00-11 ~120-10 4.09-10 5 39-10 . 356-10 3 99-11 24010 77e-10 1.00-09

Th-232 24008 27e09 16608 ‘52¢08 68008 .- 46008 62009 32008 1.0e07 " 1.3¢07
: ’ §4e-10 338009 1.10-08 14008

34009 18

D 1S D00t BBt ABeT2 AcdD . 1fet2 37e43 '11e-12 3.4e-12”4.se-12

U235 47009  19e-10 12009 37609 50e09 .. 33609 8.6e-10 22e09 7.0009 . 6.6e-09
U236 48613 b5ie14 82013 10612 14612 - 89043  0Be14 6.1e-13 18612 26012

_2Te0 281 1.ae-1o 58e10 TS0 6led0 6.7e-11_ 3.50-1 1.66-09
Pu-236 “80e10 43041 2.0e-1o s.se-m 86010 .. 68610 82011 _ 1.7e-00
Pu238 - 20013 28Bc-14 14013 43e13 5713 - 3Be-13 54014 26613 83013 1.1e-12
Pu239 - 34013 48e-14 24013 75013 1012 €7e13 05014 46013 15e12 18012
Pu2e0 19013 2]etd. 1.se-1s Adets BSeds 37613 52034 25013 803 1ded2
Puzd2 o 46e13 238614 1. ‘la-13 35013 47648 a1e-13 “4Bets 24613 6813 0613
Pu-244 - 21e09 30e10 14609 46009 60e09 = 40009 57010 28009 6809 12008
Am241 3011 43e12 21e11 64e11 86e11 . EBe-11 82012 40e-11 12610  17e-10

- 85011 929-12 4.56-11 1.48-10 1.90-10% 139-10 1.89-11 8.76-11 _2.7e-10 3.69—10

cm-242 - 8.00-14 1.19-14 5.59-14 1.80-13 1.59-13 2.19-14 119-13 3.49—13 4Aa-13

Cm-243 6.0e-10 8.7e-11 = 42010 13609 12005 1.6e-10 82010 25008 33000
Cm-244 17013 28514 1213 88613 . 840-13 48014 24013 73013 07013
Cm-245 36010 62011 25010 78640 7.0e-10 _98e-11 4.9e-1o 15609 20009
Cin-241 18RS S dbods L e S Ay B A L 7o a3 B 201317 005180
Cm247 21609 - 3.0e-10 1.59-09 469-09 - 41609 6.7e-10 2.86-09 88008 12008
Cm-248 12¢-13 - 1.7¢-14 8.1e-14 2.5¢-13 22643 382014 16613 4.9¢-13 . 6.4e-13
Bk-24% 51e¢12 75013 36e-12 1.1e11 998012 14012 69e-12 2111 29011

o248 Jae1s 20014 98014 30013 35013 . 27e13 SBod4 18013 68013 TTed3
| G240 T T 300 E 3000 S Ae D0 Fi g a0 00 A Do Do E 7090 52 8605, B 7609 - 4,.26108..
Ci-250 18013 1.8e-14- 8.8e-14 286-13° 3 79-13 . 26613 - 8.50-14 .7e—13 83013 T.e-13
Ce251 C 52010  THe-11 36010 - 11009 15009 1.0e09 - 14¢-10 69¢-10 = 22009 28209
Cf-252 15213  23e-14 1.1e13 3518 46013 81613 . 44014 .2,13-13 6.7e-13 8.00-13

12008 15609 80009 2808
oA TeND 22000, 68000

Note To ﬁonvexthese va!uesbmnverxﬁmmlunlis(mwyp;r-ﬂg crmmlyperpcllan’);nuilhp.!ybys.ne ]
. G-59 o - - ‘NUREG-1640
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Normalized Effective Dose Equivalents from Copper Appendix G-1

_ Table G1.30 Normalized effactive dose equivalents from all pathways: Drinking-copper pipes

Radionuclide Mass-based EDE (uSvly per Bg/g) Surficial EDE (uSvly per Bg/em®)
Mean _ 5th __ 50th _ 9Oth _ g5th Mean __ 5th 50th __ o0th __ 95th
H3 00e+00 0.0e+00 0.06+00 0.0e+00 0.0e+D0 0.00+00 0.06+00 0.00+00 0.08+00 0.00+00
Cc-14 0.0e+00 0.06+00 0.06400 0.06+00 0.0e+00 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00 0.08+00
Na-22 27010 36011 17010 59610 8.30-10 52010 6.80-11 32010 1.10-09 1.60-09
P-32 16012 3.50-24 4.39-18 - 1.40-12 8.30-12 3.10-14 _‘w_g.Se-ZA 826-18 2.8e-12 1.39-11
35 3061220618 7 500113 15 38120 B.9012 1n L B8A-12 5. B.6014 7.1 B 78935, 100415 7o AT
38 0.0s400 0.0e+00 0 Oe+00 0.0e+00 0. Oe+00 000+00 008400 0.00+00 0.0e+00 0.08+00
K-40 56010 77011 35010 12009 1.70-09 11009 15010 8910 24009 3.20-09
Ca-41 3911 520-12 24011 B.30-11 126-10 7.50-11 1.0e-11 4.60-11 1.60-10 230-10
2.80-11 1.7e-12 1.38-11 B 80-11 1.00-10 5. 40-11 3.39-12 2.59-11 ‘ 1.30-10 2.00-10
048 2o T Be 18 AR 2 s PSS 12800 L BoRt it B5ed Do it R 10 2.3 10
Cr-51 1 1e-13 2.29-19 350-18 24013 84513 2.20-13 4.33-19 8.89-18 4.79-13 1.28-12
Mn-53 120-10 16011 7T.40-11 2510 3.60-10 22010 32611 14010 4.990-10 8.90-10

Mn-54 1.50-03 160-10 85010 32009 47009 28003 31010 1.
- 200-09_ 2.30-10‘ ] ‘3.90-09’ 4¢_49-10v 230-

o8 Y4008 10810 2.69-09‘“ ‘ase-os "Mo-oa 28008 19010 50009 88608 12507
Co57 35009 24010 18009 81009 12008 88609 45010 35009 16008 2.4e-08
Co-58 35609 16011 53010 00009 16008  BSe09 32011 10009 18008 32008
Co-60

35008 87009 55008 21007 31ed7 18007 16008 ite
2 %n W L oy T by fhian g PR e Sl LA i

N3 82009 55010 35@09‘“9-03 '/2.1003‘- e 1100 2oy 3 7e0s Bonss

Zn-65 26008 22009 14003 B.0e-08 B8.90-08 50e-08 43009 27008 12007 1.70-07
As-73 45010 51012 1.00-10 12009  2.00-09 8.7e-10 9.90-12 2.0e-10 246009 3.80-09
So-78 9.399-09 3.86-1ch 5:8&-09 2.5&-08 3.90-08 1. 99-08 7.26-10 7. 49-09 4.83-08 7.59-05
Sr-89 1 90-11 1 89-14 1.39-12 52011 9711 3.79-11 3.3&14 25-12 1.00-10 1.90-10
Sr-80 45009 6.10-10 2.8s-09 9.83009 1.4008 8.70-09 120039 55009 1.9e-08 2.60-08
Y-91 25011 S70-14 26012 8.70-11- 12010 48011 11013 48012 13210 230-10
Zr-33 . 6,_1&11 8.29-12 3811 1.39-10 1.60-11 T.4e-11 2.59-10 3.6e-10
Nb-93m 1.5e-11 2.1 0-12 '9.5012 3.30-11 4 79-11 29011 40012 18011 6de11 9. 10-11
Nb-34 22010 2911 14010 47e-10 67010 42010 57011 26010 91010 1.30-09
Nb-S5 30012 - 1.00-18 3.98-14 73512 1.70-11 59012 20018 7.5e-14 14011 3.20-11
Mo-83 4 Ba-11 8.49-12 3.0e-11 1.00-10 1.5e-10 9 Jo-11 1.29-11 5.8e-11 20010 2.80-10
(TSGR [T JLAKRRE PR IVESS ST R PR S Demaii I 6 EEN PR RS i L RV S
Te-87m 5.49-12 79014 ~ 14012 14011 24011 1.00-11 B 59-13 2.60-12 2.Bo-11 4.50-11
To-89 44011 80012 28011 94011 13010 35011 12011 53e-11 18010 25010
Ru-103 8.30-09 10012 20010 22008 4.60-08 16008 1.9¢-12 4.00-10 42008 8.90-08

19008 270-08

Cd-109 35¢-08 38009 20003 7.8008 1.10:07 6.7008 74009 39003 1.5007 21007
Sa-113 57009 19610 21609 1.40-08 24008 11008 3.7e-10 4.00:09 28003 4.50-08

Sbizd, 12008 26l 12009 3dol8 55008 23008 SDeii 23009 59008 11007
AR R b Rt g R ' 3 i' ¢ gt 5! Qﬁ.& ¥

To-123m 580-09 22010 2.20-09 1.59-08 2.36-08 11&08 4.39-10 4.35-09 28008 4.50-08

Te-127m 83009 25010 29009 21008 3.4e08 16008 4.90-10 56009 4.10-08 8.60-08
128 0.06+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00
129 0 0e+00 0-001‘00 0.004‘00 0. 00""00 0.00+00 0 De'i'm 0. 094'00 0. 00"’00 0.00+00 0.0e+00
% YRR e 0 4 S ODeF00 s D60 dodso0. 0.0 &gﬁm@
Cs-134 2.6007 3.70-08 1 70-07 57007 8.0007 5.00-07 7.09-08 32007 11608 1.50-08
Cs-135 " 34008 51009 22003 7.40-08 1.0007 8.70-03 9.80-09 43008 14007 2.0e-07
Cs-137 24007 35008 15007 351607 72007 4.60-07 0.80-08 3.0007 9.90-07 140-08
37011 13t Siedl 2100 30810 1810 2501 12090 410 57010
e e T A TR T TS TS N R A SE R A e AT
31012 46017 25014 72042 17041  80ed12 B8eA7 45014 14etl 32014
30e-10 31041 176-10 87e-10 9.86-10 5800 58011 33e-10 13009 1.9e-09
240-11. 33012 15011 53811 7.6e-11 47e-11 62012 23011 10810 1.50-10

——
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_ Appendix G-1 ' - Normatized Effective Dose Equivalents from Copper
“Table G1.80 Normmalized effective dose eguivalents from atl Eathhm Drinking-copper pipes

‘Radionuclide Mass-based EDE (uSvly per Bg/g) Surficial EDE (uSvly per Bg/iem?®)
- Mean Sth = 50th 90th 85th Mean 5th §0th - 80th 85th

“Sm-151 1-26-11 16012 73e-12 - ;%11 ) 3.59-11I - 23¢-11 - 8.06-12 14011 4.8e-11 6.93—11

EF Be 40, 256311 i1 203D 2.0 Do AD LA b B0 L 0 000 L8 0041 112 26410 {7860 § 1.4
Eu-184 27¢-10 86611 17010  6.7e-10 84610 .. - E.16-10  7.0e-11 3.29—10 1.1e-08 1.69-09
. Ev-155 4.0e-11 55012 25011 86011  12e10 . - 7.8e-11  1.1e-11  48e-11 - 1.7e-10 2.4e-10
Gd-153 14011 13012 - 70e-12 3.30-11 4.8e-11 - 28011 25612 15011 6411  8B.4e-11
To-160 - Wz.se-‘lj_ 1.59-13 4 19-12 ,»9;2.9‘11 1.1e-10 4.59-11 3. 1e-1§ 8.09-12 12¢-10  2.1e-10
o) (R kS E RS EL P B R LSRRG I Rt ] 2 B2 2RI 710 280
570-12 i2.De-11 28611 - - “1.1e-11  8.8e-11  B.Ge-11
Ta-182 - 40e-11 13612 14e-11 1.0e-10  1.60-10 25012 2.7e-11-  1.8e-10 3.2e-10

13013 14612 0.00-12 14e-11

w-181 19e12 - 67014 74613 47e-12 T5e12 -
. 8944 2de12 3.09-11 50011

Ln S 1.19-12 1-59-11A _35&11 e J2071

ir-192 38008 33010 7.69-09 1.16-07 ,1.89-07 - 1508 64010 1.56-08 2.18-07
TH204 - - 14008 20009 69009 28008 4.1e08 27608 30009 . 1708 §.7¢08

Pb-210 17604 15e05  6.7005 38004 6.69-04 . .32004 28Be05 199-04 7.33-04

A 79-08 2.29-07 X2 7e07 1.19-06
1.1¢08 . 50008 18e07 26007
43007 - 2706 10005 1.5¢05
1.2e-06

1

2 o M : R ey " | sp iR i
Th-230 2.09-07 1.59-08 1.10-07 44607 64007 38007 . _2.89-08 2.2&-07 3.89-07 1.36-06

Th32 16006 12607 02007 36e06: 52006 ~ 3.1e06 23007 18006 70006 1.0e05
Pa-231 685006 6.1e07 = 3.7006 1.5005 - 2.19-05 - 13e05 68007 7.1006 28005 ~42¢-05
5.89-07 4.48-08 3.26-07 1.30-05 ' ' '

. 1.3&'08 876-08 409-07 5.99-07
17e07 13008  9.6e08 - 3.8e07 &8e07
17¢07 13008 952008 - 3.80-07 566-07

JedT 13008 92008 3tel] 55t
2.00-07 2.79-08 .70;-07 o

© 10e06 85008 §6.8e07

14606 1107 6.6e07 -

11606 1.1e07_ 6.60-07

11606 10607 62007

11606  1.0007 62007
12606 1.1e-07 6.7¢-07
9.60-07  0.0e-08 55e-07-
T B B ey

61609 33610 28609 15008 28608 - 12008 64010 54009 3
Cm24s 41607 38008 24607 02007 13606 7907 7TAe0B 45007
32007 31608 10007 73007 - |

-8.7e07 55008 34007 : 1.09-07
Cm-248 28306 22007 13006 5.1e05 = 7.5e06 44006 41007 - 26e06 99006 14el5

Bk-249 9.9¢-10 T9e-11- 63010 23009 34609 - 1.6e09 15610 1.09-09 45009 66009
. : .79-08 ,7“9'08 -5 -

1.99-07_ 78007 1606
Cf-251 81007 "T75e-08 46607 18606 26006 - - -
cr252 - 14607 13008 6.0008 33607 46007 .
Cf-254 3608 Bledl 36009 94008 18007 508

Note: T;:ecnvertmesevaluestoconvenhormlmﬂis(manerpCllgoimnﬂyperpwmmuﬁplyby;?o-a »
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Normalized Effective Dose Equivalents from Copper Appendix G-1
Table G1.31 Normalized effective dose equivalents from all pathways: Scrap disposal-Industrial
o Mass-based EDE (uSvly per Ba/g) Surficial EDE {(uSvly per Ba/em®)

Mean 5th 50th 90ﬂ1 95th Mean . 5th 50th 90th 95th
H-3 0.0e+00 0.00+00 0.08+00 0.09+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.08+00
C-14 26007 99009 7.90-08 85.60-07 8.70-07 50007 19008 1.50-07 1.16-08 1.70-08
Na-22 26001 1.00-02 B8.00-02 357001 B8.80-01 50001 1902 15001 110400 1.70+00

15004 56008 4.6005 33004 520-04 3.00-04 1.10-05 8.90-05 8.4&04 1.00-03
o o d R : > Vfyy B OR ] ngﬁim 07 3;1 06 1 66

3

B AT 7607 © 10008, 81008 . 58007 B Pe 0T TR SRS

Ct-38 45005 1808 14005 1.0004 1.59—04 5.89-05 3.30-08 279-05 1.8e-04 3.10-04

K-40 20002 7.60-04 B8.10-03 43002 86.70-02 3.80-02  1.50-03 12002 B4e02 1.30-D01

Ca41 0.08+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
' 11e08 44008 3.50-07_2.59-06_ 3808 22

Cr-51 27003 1 09-04 8 3004 59003 9. ) 12002 1.
Mn-53 0.0e+00 0.00+00 0.00+00 0.0s+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.08+00
Mn-54 9.60-02 37003 3.06-02 21001 33001 19001 7.1003 57002 41001 84001
Fo-55 0.09+00 D.De+00 0.0 Oe+00 o.omo 0.0e+00 0.0e+uo . 0:00t00  0.0e+00 009-!-00 0.03-!-00
Co-58 4.29-01 1.69-02 1.30-01 9.10-01 1Ae+00 8.10-01 3.10-02 2.59-01 1.80-!—00 2.80+00
Co-57 930-03 3.60-04 2903 20002 3.2002 18602 89004 55003 40002 8.20-02
Co-58 10001 40003 32002 23001 3.50-01 20001 7.7e-03 82002 45001 7.10-01
Co-60 31001 12002 9.50-02 87001 1 Oe+00 B Oe-01 2.30-02
N-63 0.06+00 00e+00 0.06+00 0.06+00 DOe+00 009+00 0.06+00 0.06+00 0.0e+00 0.08+00
Zn-65 8.90-02 27003 21602 15801 230-01 13201 51003 41002 29¢-01 4.60-01
As-T3 17004 085008 5.10-05 35004 56004 320-04 12005 99005 7.1004 1.10-03
Se75 3.69-95@3}&-23 11902 _7.9&02 1.2&01 7.06-02 260-03 2.10-02 1,50401 24001

TR pe

91

s r& i s J T
4. 34&-04 5.26-04 3.00-04
Sr-90 47004 18005 1.40-04 1.0003 1.60-03 9.1e-04 34005 28004 20003 3.1003
Y-91 56004 22005 1.70-04 12003 1.90-03 11003 41805 33204 24003 3.80-03
Zr-93 17000 53011 48010 35009 61009 34609 10010 93010 85009

By P Prad g ’- ¥ ﬁ& T ek X\ iedpint B S cenr R L e ey e e

} :1{‘1;' g Lt .f" el A = "‘:..u.. B 545, 3 >

) - ; 3.80-08 15007 12008 84008 1.30-05
Nb-S4 18001 7.1003 57002 40001 83001 36001 14002 1.1001 7.80-01 120400
15001 5.60-03 4.5e-02

- 1. e J 1' B 4 '1.7._....-“ A
To-99 240-08 92008 7.40-07  5.20-08 8.19-08
450-02 17003 14002 9.90-02 1.50-01

24002 19001 140400 216100
37005 30004 21603 33003
20003 16002 1.1e01 1.86-01

‘15002 12801 87001 140400
D e TR (R R 34 03T 2 Te 02 208 0 L XTS0R
25002 39002 22002 84604 B.8003 49e02 7.60-02
Te-127m 60s04 23605 18604 13603 20003 12003 - 44005 36004 26003 4.00-03
125 25004 11805 8.80-05 63204 9.6004 56004 21005 17e04 12003 1.50-03

04 B4e04 48004 1.8005 ‘159-04_}»_1‘09-03 »31.75:03'

3.26—01 1.25-02 9, 83-02 7 0o-01 1 1e+00

.Cd-109 5.00-04 19003 15004 1.1003 17503

Sn-113 27002 1.00-03 8.10-03 5.80-02 9.00-02
20e-01  7.80-03 6.29-02 4.40-01

11601 76001 125400
43007 31608 4.90-06
38002 28201 4.40-01
22002 16001 25001

11002 1. "900.09 37604 30003 zze-oz“ 3.40-02
. 13002 20002 12002 44e04 35003 25802 4.06-02
Pm-147 95607 36008 29007 21608 32008 18008 70008 56007 40008 6.40-08

—
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Appendix G-1 Normalized Effective Dose Equivalents from Copper

—_Table G1.31 Normalized effective dose equivalents from all pathways: Scrap disposal-industrial
 Radionuclide Mass-basedEDE(ESvg per Bg{g) Surficial EDE (pSvly per Bg/em?)
Mean 5th 50th 90th P5th Mean 5th 50th P0th 95th

Sm-151 1-99;9,8 Ig_%e;lgv 8003 41e08 64008 36608 14e09 11008 80e-08 -07_

28 el i’" E:i M" ’E&th\;; 2 5@ o Be0n. e 7_16_61?{”1&
S.Gem 4502 32001 - 5.0e-01 . 28601 1.1002 Bse-oz 6201 0.8601
13004 1103 76603 12¢02 - 6703 25204 20003 1502 2302
18004 14003 1.00-02 1.5002 88003 33004 . 27e03 18002 30002
4.7903 37002 27001 4e01 - 24001 89003 72002 - 62001
B Ae05 6 o 02008, 1 168004 EL 2 Do 055 (1 oA 1.1 26-08 L Be03 ]
Tm-171 . 2.19-05 815-07 6.50-06 4.69-05 7.20-05 - 49005 16606 12005 86.0005 1Ae-04

Te-182 14001 66603 44802 8101 49001 28601 11602 85002 6.1e01 0.60-01
W-181 14003 64605 43004 30003 47003 27603 10004 82004 EfeL3 93603
Wesgs ‘ 17605 26005

>igf LS Fo SR -03 i -0 %&MMM M N M
ir192 8.1e-02 3.1e03 2.56‘02 1.50-01 o 2.7e01 1.66-01 '
TH204 - Tde05 30006 24005 1.Te-04 26004 1504 56006 4 6605 - 339-04 5.20-04

Pb-210 _ 12004 45e-06 36005 25004 3.9¢04 22004 85005 6€.9e05 4.90-04 7.80-04
Bi207 - 1‘.8e-01~ 68003 55002 3.8e-01 6.1e01 35001 1.36-02 ,__119'01 L n 1.29:90’

Pré: mz.mm"’a, X 2.8007;:.2.3006 532000 SA == il
-Ra-226 : 2.19-01 32&-03 6502 47601 . T20-01 . ) 1.3&-01 906-01 1.4e+00
Ra-228 11601 44003 35e02 25001 88001 . 22001 64003 68002 4.0e01 T7.7001
- Ao227 38002 15003 12e02 84602 13201 74002 28003 2.30-02 16001 2.6e-01

- Th-228 18001 - 74003 5.90-02 '4.26-01 659-01 ! 3.7e-01 1.46-02

e Al

B AF o ‘:k:&iw S WAoo Rl T P SEAR X S .,..-...,..T‘ .A.n.._......}'kv ks 51 't b
- Th-230 2505 €707 7.70-08 5.59-05 8.59-05 48005 1.8e-06 1.59-05 1 19-04 .
Th-232 31e04 £4006 85005 62004 - 1.1e03 60004 18e05 16004 12003 2.1e-03
Pa-231 36603 11603 80003 . 12002 71603 27004 22003 16002 25002
U232 - 1.56-03 4.6e-05 4.29-04 319-03 540-03 . 309-03 8.99-05 8.29-04 60003 1.1e-02
SR 27605 b Do b6 EB 2e 06 T B 00T - B d6051 5 i b 2805 Fn i T 3.10-04. - 18604.
o 1 ‘ 32005 5.9005 -
U235 14002 56004 44003 32002 48002 @ 28Be02 1.1e03 8.59-03 “6.1e02 8.70-02
U-236 41e06 16007 13006 90006 14005 © 7806 30007 24006 1.7e05 2705
uzs 25008 97605 77004 65003 66e03 49003 1%eD4 15003 1led2 17e02

Pu-238 45605 17607 .~ 14006 09e06 15605 . 87606 3.36-07 2.70-06 18005 3.0e05
Pu-238 29608 11007 89007 63006 ©.8006 66006 21607 1.7e06 12005 19005
 Pu-239 6606 22007 17e06 12005 18e05  1.1e05 4.1e07 33006 24005 3.8005

176-06

Pu-244 ‘39602 15603 12002 8662 13001 . THel2 28003 28002 16601 - 26001

"6.10.06 2.39-07~ '
. 21e02 82004 65003 47e02 TSeL2
46006 18007 14806 10605 15005

699-02 2.69-& 2.16-02 1.59-01
32006 12007 998007 7106 1.1e05
830006 03208 8.507 6.29-06 1.16-05
5006 17¢07 14606
B AL e 0ok 2001t BB s .mmﬁeﬁ 24601
Ci-250 2.20-06 879-08 6.96-07 ’4.90-06 T.7e-06 4.46-06 1.70-07 13206 ©0.6e-06 1.5e05
Ct-251 ’ 10602 39e04 3.1e03...22002 34e-02 - 18202 74004 69e03 4302 6.7002
cl252 83006 13007 10006 73006 1.1e05 64006 24007 2.00-06 14005 22005
o254 67009 - 26010  21e09 12008 49010 _4.00-09 MBW,
T i o ot g ‘%&MM j?

_ 14e03 1 ‘
- cm248 17606 64008 5.4e07 87006
Bk-248 16606 49008 44e07 32006
o248 - - 23606 s.oe-os . S1e08 T9e06

Nots Toeunverwmevaluasbeammuﬁts(mraanerpﬂgwmﬂywﬁdl&n’inﬂWyby&h-S
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Normalized Effective Doss Equivalents from Copper Appendix G-1

Table G1.32 Normalized effective dose equivalents from all pathways: Scrap disposal-municipal
__Mass-based EDE (uSvly per Bg/g) Surficial EDE (uSvly per Bg/om®)
Radionuclide .
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th
H3 ’ 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0et+00 0.08+00 0.00+00
85008 54010 1.70-08 10009 33008 26007 4.50-07
1.70-02 100-03 34002 26001 4.60-01
 8.09-07 20005 1.60-04 2.60-04
SRR R B a0

1 7&-03 5.5002 4.30-01 7 3e-01
2 X 38005 12003 95003 1.60-02
26002 22004 71003 55002 95002 51002 42004 14002 1.1001 ' 1.80-01
p .29-03 4.03_:92 31001 . 54001

iyl me Wy

009-'00 DDB'FUO 0.09400 D.De#-m
2804 90003 70002 12001
87007 22005 1.70-04 29004
02 14004 47003 37002 83002

el BB DA 5600 5 0ahD:

" 82007 2.0005

0451 35e03. '; 3 6e-04
10005 B.1005 14008 y YA

Sr80- . 12004 99007 31005 25004 43004 23004 19908 61005 48004 83004
-1 14004 12008 38005 29004 ' 51004 27004 23008 73005 57004 9.8004
293 L4810 ez 1ist0 9.10 1.sa-os_ 9001080012 21010 19009 32009

103-08 987 8.00-09° 2.60-07 20e-08  3.50-08
12002 979-02 179-01 °9.0002.- 74004 24002 19001 3.30-01
. X 51003 4.00-02 69002 37002 31004 99003 7.8e02 13001

Mo-93 2.80-08 2.49-08 7.50-07 5.99-06 109-05 3.50-08 4.59-08 1.59-06 1.10-05 2.09-05

(DY S a-08: WS K% Lo A ﬂz&:.r - 0e-00: <75 g s A
To-97m 8.6008 7.2008 2.39—03 1.80-05 3.1&05 1705 1 4e-07 4.50-08 3.50-05 5.99'05
To-99 . 80007 51009 . 16007 13008 220-08 12008 96009 3.10-07 24008 42008
Ru-103 ~ 11602 96005 31003 24002 4.10-02 22e-02 .1.80-04 535003 46002 799-02

03 51005 16003 :

Ag-110m 8.1e02 - 6.80-04. 21002 1.70-01 296-01 1.60-01 1.39-03 42002 33001 - 5.60-01
Cd-109 13004 11008 33005 26004 46004 24004 200068 85005 51004 8.80-04
1.80-03 14002 © 240-02 1.10-04 35003 27002 4.60-02

1.16-01 18a01 = € o :

Tot3m - 29003 24005 77604

Te-127m 15604 13008 41605
72005 em-oz 1.90-05

Co-141 13003 .10-05 346-04 27003 45003 25603 20005 8.70-04 52003 88003
Ce-144 150-03 13005 4.00-04 31003 54003 2903 24005 7T.Be04 81003 11002
Pm-147 240-07 20009 83008 350007 87007 46007 - 380039 12007 97007 1.70-08
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Appendix G-1 ' . Normalized Effective Dose Equivalents from Copper

Table G1.32 Normalized effective dose equivalents from all pathways: Scrap disposal-municipal
Radionuclide Mass-based EDE (1iSvfy per Ba/p) Surficial EDE (uSvfy per Bgfer’)

Mean Sth ‘§0th .- 80th 85th- Mean . -6th - 50th 90th 85th
Sm-151 - 47009 4.0e-11 Ai.ae-qg 17608 - 92009 7S5e-11 24e-09 1.9908 _3.33-08
&, %-w*’ 528&4 285 "'g Q2 m % ' .._ & ‘:3-- 2% o i :
-37e02 3.1e04 0.8e-03 77e-02 13¢01 74e02 59004 18002
Eu-155 8704 73006 23004 1.8e03 32003 - $.Te-03 45004 35003 6.1e-03
G4-153 12003 96006 8.0e-04 2403 4.98-03 22003 $.80-04 4.7¢03 8.00-03
Tb-180 S1e02 26004 82003 63002 1.19-01 : 4 1.6e-02 12001 2101

d LI RRER seﬁ’;;.{. wﬂ . 7 ‘«W ~ Sy w‘ &l o 1! RUIRETTY " 28 R A

15601 26001

"53e06 4.5¢08  1.4e-06 1 1605
Ta-182 - 36002 3.0e04 97003 75002 1.3001
W-181 35004 28e06 93005 73004 13003
W-185 ' 1.99-05 1.59-08 5.29-07 4.06-06 7.0906

Ir-192 2.19-02 1.76-04 559-03 426-02 74002 4.00-02 3.39-04 1.10-02 8.36-02 1.46-01
TH204 19605 16e07 6E.1e06 4.0005 7.0e05 38605 3.1e07 10005 7.8e05 14004
Pb-210 2.99-05 2-56-07 78e068 6.1e05 1.19-04 © 67605 4.7e07. 15e-05 - 12004 2.16-04

: 3.70-05 3.16-08 1.09-06 7.89-06

U235 - . 3603 3.1e05 9.69-04 76e03 1302 7.1003 - 58005 198e03 15002 25002
U236 ‘10006 BT7e09 27607 21606 - 1608 53007 42006 72006
U2 6deds E3o06 17e04 1303 2303 12003 1De
s e SO PN S RN K T 0 et T S T
- Puy-236 - 11806 79.59-09 3.05-07 24606 - 42006

.6.1e-09 1-96-07 1.56-06 2.69-06

: 16007 1.se-os 22006 | -
Pu-244 - §.8e03 82005 26003 20002 3502 - 19002 03

T Am241 . 21604 18006 56005 . 44004 76004 - 41604 -33e06 11004 B.5e-04. v

- Am242m 32004 27e06 85005 6.7¢-04 12003 63604 Ele05 17604 13003 23003
e T R R TR AR s g e gt i W ‘—gmn v‘;,‘; W Sy s-wqw-;v

€66-09 21007 -1.7e06 2.96-06 4
Cm-243 28003 24605 TAcD4 68e03 10002 . 54003 = 4.50-05 1.46-03 - 1.1e02 2.0e02
§1e02 16007 13606 2.29-06 12006 90.6003 3.1007 24006 42006

) . : 2.89-05 8.59-04 66003 1.1002

, S 14004 46003 86002 63002

15606 82007 67009 22007 17006 3.00-06

Bk-249 42007 29509 10607 B.60O7 ‘84007 56609 - 1.9e07 1.Je-05 2.8¢-06
e 59207 48009 16007 12006 2% 11006 84009 ' -

1106 91003 28e
49003 ~ 40005 13003 10002 1.8e02
13008
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Normalized Effective Doss Equivalents from Copper Appendix G-1
Table G1.33 Normalized effective dose equivalents from all pathways: Slag disposal-Industrial

Radionuciide Mass-based EDE (uSvly per Ba/g) Surficlal EDE (uSvly per Bglem?)

Mean Sth 50th 90th 95th Mean 5th 50th _ 90th __ 95ih
H3 0.0e+00 0 0e+00 0.0e+00 0.00+00 0.0e+00 0.08+00 0.08+00 0.De+00 0.0e+00 0.0e+00
C-14 0.0e+00 0.08+00 0.00+00 0.0g+00 0.0e+00 0.0e+00 0.0e+00 0.02+00 0.08+00 0.08+00

1.50-01° 5.30-03
22008 3.89-07

33001 5.90-01
( _4.59-05 . 8.76-05

29001 10002 88002 85001 1.16+00

08 17%-04
1.89-05 1.39-04 240-04
31004 31003 25002 4.4e-02
8.10-08 1.10-08 1.00-05 199-05

2 23007 30008 2200

) B TR Ry il 1 T TR g A O R T ﬁ@o‘ﬂ
109-03 2.90-05 2.80-04 2.20-03 3.89-03 199-03 556-05 5.59-04 42803 7.30-03

21007 26009 4.8900 4.4007 82007 40007 51009 94003 85007 1.6008

53002 1.90-03 169-02 1.29-01 2.10-01 10001 36003 32002 23001 4.00-01

31605 11008  976.00
55003 16004 1.6003

1.10-08  1.40-08
i o3 W o > ey b P s".:}‘ n5hey A
559.03 s. 1'1wz 97002 73001 126400

83003 28004 25003 19¢02 32002
" '26e03 24002 1.8001 3.00-01

2.20-03 4 19-07 3.30-03 7.23-00
23003 20002 15001 26004

SE8Y L 51-«?__ 4 £ ‘f‘ Qi "% 5, "“ U g4 B 14 -4.88-02 0 [ "ﬂ; Lok sle Iy T+ Fved SQQ

Sr-89 82005 27008 25005 18004 31004 16004 5.29-05 479-05 3.50-04 8.10-04

11003 33005 32004 2.50-03 4.3203

53004 18005 16604 12503 2.0e-03

3008 81008 15008 13005 25005
X T G ,’A ‘m’iﬁf

21001 73503 84002 4.70-01
. 59002 18003 17002 1.30-01 2.29-01
8.08-07 5.40-06 4.

Te-97m 1 96-05 8. 6&-07 5.89-03 4.23-05 73005 37005 . 13008 1.10-05 8.29-05 1 Ae-04
To-39 43008 12007 12008 94008 1.60-05 830-08 22007 230-08 18005 32005
Ru-103 0.06+00 0.00+00 0.0e+00 0.0s+00 0.0e+00 0.0e+t00 0.00+00 0.0¢+00 0.00+00 0.06+00
Rud08 000400 00000 000300 00500 o.woo 00s300  00ex0D 006300 aps_+oo 008400,

Ag-110m A'0.09+00 0.00+00  0.06+00 008100 0.06+00 :

cd-109 28004 99008 85005 82004 1.10-03 54004 19005

Sn-113 12002 41004 35003 26002 45602 23002 77004 689003 50e02 87002
Sb-124 Tio02 2303 21502 15001 27001 14001 44003 4levz 31001 83801
Te-123m ooaoo 006100 0.0e+00 0.06+00 002400 . 00+00 008%00 002400 0.06+00 D.06+00
Te-127m 0.00+00 0.06+00 D.0e+00 0.0e+00 006+00  0.06+00 0.0¢+00 0.00+00 0.0¢+00 D0.0e+00
F125 18004 59008 54005 4.0004 7.00-04 35004 11005 4.0004 7.8004 1.40-03

129 - 1 60'05 1.89-04 1. 40-03 2.59-03 .

Ce-134 0 De+oo 0. 09*‘00 0. 0e+00 0 09*00 0 094'00 0.00+00 0 Oa'l'w O.OB'I'm 0.09*00 0 OB‘POU
Cs-135 0.00+00 0.0e+00 0.0s+00 0.0e+00 0.0e+00 0.0s+00 0.00+00 0.00+00 0.0e+00 0.0e+00
Cs-137 0.00+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.08+00 0.00+00 0.0e+00 0.0e+00
Ba-133 2.29'02 7.80-04 . 6.86-03 ‘.90-02 8.60-02 1% w!‘mﬁg‘ 9.50-02 1 7901

Cot41 “2.094:3“’319-05 sae-mw:se-oa 75603 8. 12004 11603 85003 15002
Co-144 34003 12004 10603 75003 13e02 86003 23804 20003 15002 25602
Pm-147 26008 82008 89007 54008 9.60-08 49008 12007 13008 11005 1.30-05
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Appendix G-1 ~ Normalized Effective Dose Equivalents from Copper
Table G1.33 Nommalized effective dose equivalents from all pathways: Slag disposal-industrial

* Radionuciide - Mass-based EDE (uSv/y per Bq/g) L Surficial EDE g:Svly per Bglem?)
ean -5th 50th S0th O5th Mean Sth - 80th 95th

Sm-151 V77e~07 . 119-08 1.89;0? 1.69-“; 8.09-06 1-_‘;9‘05 '2.1608 3.53-07 3.104)6 5.0e-05
Eod82 T T 8e07 TR Be 03T TR 4 T e 01 s S Bl R o T3 AeD] L 500015
Eu-154 86002 3. 09-03 26002 $1.8e-01 3.39-01 " 1.7e01 5.86-03 5.19-02 3.79-01 6.5¢-01-
Eu-155 20003 79005 62004 4.5e03 7.0e-03 ‘39003 - 14004 12003 B.7e03 15e02
Gd-153 25003 89e05 7.7e04 56003 99003 48203 17604 15003 1.1e02 1.9e-02
T SSew 20003 18002 13001 23001 11601 39003 35002 26001 44001
o T B LT 8 Te 05 SR AT B AT Dehd 211 0e-05 Ei8 De05 .6 e a oA de03]
Tm-171 189-05 4.53-07 -4.00-06 2.99-05 5 19-05 - 7.7¢05 56005 08605
Ta-182 7.56-02 26003 23002  17¢01 2.9¢-01 44002 3201 §.6001
W-181 73004 26005 22004 1.6e03 28003 . 43004 3.9¢03 84603

w4gs 64606 20607
GBI IR E

18206  14e05 23005
0.0e400 0.00+00 ‘0.02+00 - 0.0e+00 0.0e+00

35006 27605 4.6e-05
> T ‘~v$-g=~4~g: _J ‘ * = _v*..w;‘. v

K192
TH204 22005 TAelO7 67¢06  4.8:05 84005
Fb-210 6.1603 78605 17e03 1.7e02 339-02

16001 & :
18001 -

1.59-03 1.56-02 41001
02 28e01  45e01 - 2 50001
7 ey ;_‘,_E@E&E‘ﬁ S B Te 02 B Pe 02 s SRR
Th-230 , 119-03 23:03 43003 2.19-03 3.0e-05 50e-04 44003 8.36-03
Th-232 - 6.0e-03 1.29-04 1.59-03 13202 23002 12002 23204 29003 26002 45002
Pa-231 : 2.3e-02/ 4.5e-04 579-03 47602  88e02 44002 8504 1.1e02 03002 170-01

1.36-02 :
R T S0, e

3 1.4&-02 V

“44o08 61605 10003 03603 1
12002 16004 28603 25602 4.8002
13002 17604 34603 28602 63602
12002 150! 28003 25002 47e02

13602 18004 80003 27602 60602
75.7902 49003 1.7e02 13e01 22001
1.50-02 z.se-o4 31e-oa 3.19-02 5.80-02
1502 68
AT 243 £ o s 550 DAL BARDI, ; o ﬁmﬁl’iﬁﬁi@ Qﬁiﬁe LA 8e T
Cm242 22001 80006 60005 45004 86004 42004 57605 08005 B8e0d 17603
cm-243 »’.110-02 35004 82003 :- 24002 41&-02«‘ 21e02 66004 62003 47002  8.0e02
Cm244  ~ 39e03 60e05 6200f 8303 16002 76003 98005 1.8e03 16002 30002
Cm-245 11002 30004 31003 24002 41002 21002 68004 60003 -4Te02 82002

TTT2%e0 o4e0s 62008 60002 11001
Cm-248 19602 24004 45603 4t002 7762
Bk-249 26005 4007 66006 55005 - 1.0e-04
65004 87005 16004

e 3Gk 204

. 41603 63005 07604

Cl-251 . 88003 28004 24003
- 29e03 2705 4804

3:79-02 67002
16002

Note ‘l'oeonvertmesa va!uestoeomermona! mlts(mrendyperpcilgormranwperpcvm’);nnﬂhplybyajﬂ
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Normalized Effective Dose Equivalents from Copper Appendix G-1
Table G1.34 Nommalized effective dose equivalents from external exposure: Slag disposal-industrial

Radionuclide Mass-based EDE (Sv/y per Bg/g) Surficial EDE (uSvfy per By/em?)

Mean 5th 50th 90th 95th Mean 5th - 50th 90th 95th
H3 0.00+00 0.00+00 0.0e+00 0.0e+00 0.06+00 0.06+00 0.0e+00 0.00+00 0.00+00 0.02+00
C14 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.09+00 0.00+00 0.0e+00 0.08+00 0.0s+00 0.0e+00
Na-22 156-01 53003 46002 33001 5.90-01 2901 1.0002 8902 8501 1.18+00

P32 20005 34007 4.30-08 400-05 783-05 3.89-05 8.60-07 |
Svrevm % TE e et i ’W‘ YT e , X 901 '31;; :}.

58 = L0 e PRI € T e ! fu ‘;ﬁ A " £
26005 9.0007 7.9e-08 5. 59-05 1 09-04 5.00-05 .
59003 16004 1.6603 13002 22002 11002 3.10-04
0.00-!-00 0.06+00 0.0e+00 0.0e+00 0.00+00 0.06+00 0.0e+00
“_‘mi ,29-08 1'9°'°.~7«-4 _14e-08 24008 | :
SRR K T2 R E 2 RO e 8 L Ty TS | K v b :H -
10003 29005 28e-04 22003 35003 1 96-03 5.59-05 5 59-04 4.29-03 7.30-03
0.0e+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 D0.00+00 0.00+00 0.0+00
530-02 18003 1.60-02 12001 21e-01 1.00-01 36003 32002 23001 4.00-01
000100 000400 006400 006400 o.woo o+ .
IB2002 1 1008 15002 1 LS04 E LeeR s et 2 32600 L Daz e, g
17001 5.60-03 5.05-02 3.79-01 6 49-01 . 3.39-01 1 de02 9. 79-02 73001 126400
43003 14004 130-03 95003 1.60-02 8.30-03 2.80-04 25003 19002 32002
41002 14003 12002 92002 1.6001 - B0e-02 26003 24002 1.8e-01 3.00-01
et 0003 Adem w33el 28001 35003 DS Sde Lleoo

13004 4. 40-06 4 00-05 3.00-04
54004 19005 16¢-04 12003 21003
"8.10-04 17005 15004 11903 1.90-03
1 89-10 2.09-09 1 60-0%

3.60-07 2.60-06 4.59-06 2.36-06 1. 89-08 89007 50008 B8.50-08
33002 24001 42001 21001 73203 84002 47001 82001
9.00-03 806002 1.20-01 59002 . 18003 17002 13e-01 225-01
2.00-08 ‘I% 2, 60-05

3 s e LT, N e N oot o 3¢ 3k
5.16-08 3.80-05 860-05 . 3.30-05 1 1.00-05 740-05 1.30-04
43007 31008 55008 27008 - 9.50-08 83007 8.10-08 1.1005
0.0e+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.00+00 0.0e+00
0 009+00 0.0e+00 aomow 0.0% 0.03:00 ;@P@m‘m 0.0e+00
? 006300 700600 % 0.06+00. 7o D000 .. 006400 G.D&+0D, = O
008400 0031-00 0.06+00  0.0e+00
9.00-08 7.8005 5.70-04 1.00-03
‘41004 35003 260-02 45002
2.30-03 2.19-02 1 ;60-01 2.70-01 g
:i .' . 4_ ,~;5\ﬁ. Ly Y ::‘z e S T

009""00 009‘1’00 0.00'1'00 DOe'l-m
0.06+00 0.0e+00 0.00+00 0.09+00
43008 3.80-05 28004 49004
490-06 439-05 3.19-04 5.49-04

ey G576 Yl b e Ba

009400 0.0e+00 0094-00 one+oo
0.0e+00 0.0e+00 0.0e+00 0.0e+00
0.0e3+00 0.0e+00 0.0e+00 0.0e+00

1.50-03 1.36-02 9._59-02 1'59‘-9‘1
8.19-05 5.80-04 1.20-04 119-03 8.50-03 1.53-02
1.20-04 1.00-03 23004 20003 14002 25002
19008 1.70-07 1.20-08 21008 11908 37008 33007 24008 4.1e08

~G-68




Appendix G-1 , * Normalized Effective Dose Equivalents from Copper
Table G1.34 Normalized eﬁacﬂve dose equivalents from external ggosure' Slag disposal-industrial

Radionugiide = Mass-based EDE {(uSvly per Bg/p) _Surficlal EDE (uSvly per Ba/em?)

ean - b5th 50th 80th 95th ~Mean Sth §0th - - 80th 85th
Sm—151 WRLL.«MB “)3‘.,_93;1( w}AO-OS 2.49-08 4.35-!.1&_ 2.16-08 7.46-10 6.56-09 __486-08 ‘Mégqu‘
Eu-154 3.66-02 3.06-03 2.56-02 5.86-03 510-02 376-01 €.5001 .
Euv-155 20003 7.4e05 62004 14604  12¢03 - 8.7¢03 1.5e-02
Gd-153 25¢03 8805 T7.7e-04 17e04 15003 - 1.9e02 19002
T80 58e02 20003 1fel2 _4der
Tm171 8.2607 7.2&05 5.39-05 G 1e~05

0003 44002 - 32e-01 5.6e-01
-4.8e-05 - 43004 - 3.1e03 5.40-03

e P Oe 00 D D00 L D D600 5 700,
192 000+00‘ 009+00 0.0e+00 008"'00 0.De+00 006‘*00 D.Oe+00 0.03*00 003+00 0.03*00

TH204 19005 64007 59e-06 43005 73005 ~ 88005 12006 11005 8205 14004
Pb-210 39005 10006 1.0e05 86005 14e04 = 75005 1.8e06 2.09-05 . .73-04 2.86-04

FE210 - o 0,00 F00 § 20.06%00 5 03:0.00400. -0 De*00 5 70,0300 £ 0.0e "ﬁ’m“ @Joe%‘o
Ra-226 12601 43003 3702 27e01 48601 - 82003 72002 63e01 5.1e01
Ra-228 70002 25003 22002 16601 27001 - - 14601 47003 42002 30e01 63001

Ao227 23602 78004 €803 60602 68002  44e02° 15603 13002  07e02 1.7e-01
Th28  1deD1  40e03 3Sel2 i, |
Th230 18005 64607 b5.Ae-06 399-05

Th-232 66604 16605 18004 14603
22003 77005 €.7Te04 4.9003

.’1.69-07

1.4&054 ese-os‘ B

U235 ‘85e03 8.0604 . 26603 1.9¢02 33002 °
U236 24006 B.4e08 7.3&-07 53006 ° 83006 - -
U238 ‘5:99 ém Wﬂw

Pu-238 17006 ©60e08 52007 3.7¢06 66606
33006 12007 1.00-06 7.36-08

_ v 14006 EDo08 44607 82006 EBe05 . 28006 66008
- Pu244 23002 80004 7.0003 E0el2 8602 4del2 15003
Am241 48004 17005 15004 11803 05004 3305

) 9 ,,,}5.“‘ e % ‘;;, i $5 g7 P 7 o oo ’_“ ,: :. G >
Cm-242 1.86-06 6.39-08 5.59-07 40006 70006 - 35606 12007 . 115-06 7.7¢-06 . 13605

Cm-243 62003 22004 18003 14002 24002 12002 - 4.1e04  3.60-03 26602 4.6e-02
Cm-244 14006~ 50008 ~ 43007 3.1e06 55006 2.7e08 9.59-08 -8.3e07 6.1e-06 1 19-05
Cm245 38003 1-39_-0_4 12003 6.4e-03 159-02 7403 22003 16e02

B T L e S g I e T S g X T
Cm-247 2.06-02 7.20-04 628-03 4.59-02 80e02 40002 14603 12602 68002 1.5¢:01
Cm-248 74607 24608 21607 16006 27e06 = 14006 4.5008 4.1007 -3.1e06 62006
Bk-249 32006 8.0008 86007 67606 12005 -6.1e06 - 15007 1.7e08 13605 24605

Ci-248 1.46-06 ‘M 4.39-07 316-06 5.56-06 2.7646 9.48-08 8.36-07 GM 11605
548" W"f“"w _“‘. g o A R tppa iy b i?‘ e A - ; i ;A ¢ -?,

. 1.39-06 4.6e-08 41607 . 28006 6. 19-06
34603 11004 10803 7TAe-03 = 13002
20006 - 6808 6.0007 43006 76006
4.39-09 1.59-10 1.33-09 B—SNB

Note To eonvenmese valuas to eonvemma! unlts (mremlyperpﬁ!g ormmly perpc!lmt’).nuhplybysn-a
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Normalized Effective Dose Equivalents from Copper Appendix G-1
Table §1.33 Normalized effective dose equivalents from Inhalation: Slag disposal-industrial

Mass-based EDE (]._| Qger _B_gg) Surficlal EDE !ESV!! per gozgr_l"’)
Radionuclide —o ™24 5ot 35t Mean___ 5t Soth___95th
" D.00+00 0.06+00 0.00+00 om-roo 00e+00  0.0e+00 D0.0e+00 o.owo 0.05+00  0.08%00
14 006400 00o+00 00c+00 000400 00e$00  00e+00 00e+00 0.00+00 0.0e+00 0.09+00

0.0e+00 - 0.0a+00

0.0s+00 0.06+00 0.00+00 0.00+00
0.02+00 O.DO'I'OD 0.00+00 D.
gl X Yo & BT et
. Oﬁw 0.094-00 0.00+00 0.09*00
0.06+00  0.0e+00 0.00+00 0.00+00
0.0s+00 0.0e+00 0.0e+00 0.0e+00
DMO 0.08*00 0.03'!'00 0.004'00 0. OB'I'OO 0.06*00 D 0e+00

Cr-51 ,0.004'00 0.004-00 0.0e+00 009-!-00 0.06400

Mn-53 0.0e+00 0.00400 0.06+00 0.0e+00 0.0e+00
0.0s+00 0.0e+00 0.0et00 0.0e+00 0.0e+00

006400 00c+00 00600 D0.0e+00 002400

Zn-65 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 1 1

As-73 00e+00 0.0e+00 0.06+00 0.0e+00 0.06+00 0.0e+00 0.004'00 0.0e+00  0.0e+00 0.0e+00
Se-73 ) 0.00*00 0.0e+00 - o.oe+oo 0.06-0'00 0.0e+00 . 0.004'00 _ 0.08'500 _0.00+00 0.09+00. _0.0e+0D

1 vj R L By A "‘ 3 ”:f::a 2 ‘ %T o M;‘ ¥
Sr-89 0.0e+00  0.08+00 OM 0.De+00 0.094'00 000400 0.0e+00 0.0e%00 0.06"'00 0.00+00
Sr-80 0.0e+00 0.0e+00 00e+00 0.0e+00 0.0e+00 00e+00 0.0s+00 0.0e+00 0.00¢+00 0.0e+00
Y-91 0.00+00 0.00+00 0.0+00 0.08+00 0.0e+00 0.0e+00 0.00+00 0.06+00 0.00+00 0.06+00
Z'.S’i%” Q. 00*09"30.09"'00 0.0e+0) ,n.om 0.0s+00 0. 09400 0.03+00 0. Dﬂm 0.004'00 0.0e+00
o8 0 o 0 R 000 ' 7T T

Nb-33m 0.0e+00 0.05+00 0.08‘*00 0.0e+00 0.08+00 0.08'000 0.03*'00 0.0s400 0.00+00 0.00+D0
Nb-54 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0s¢00 0.00+00 0.00+00
Nb-85 0.0e+00 0.0e+00 0.0s+00 0.0s+00 0.0e+00 0.0et00 0.0e+00 000+00 0.00+00 0.0e+00

Mo-93 00e+00 005100 00et00 006+00 00ow0  008:00 008100 DOst00 000400 0.06+00

0 0et00 0.0e+00 0.001-00 D.De+00 0.09*00 0.00400 0.08+00 0.00-I-M
0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00400 0.0e+00 0.00+00
0.0a+00 0.00+00 0.0e+00 0.06+00 0.00+00 0.0e+00 0.06+00 0.0e+00
0.0MOO 0.00*00 uoew:o

0.00+00 0.0e+00 0.0e+oo 0.00+00 0.0e+00 0.0&*00 0.00+00 0.00+00
0.0e+00 0.06+00 0.08+00 0.00+00- 0.0e+00 0.0e+00 0.0e+00 0.08+00
-0.0s+00 0. De+00 0.0e+00 0.0e+00 0.004+00 0.08#00 0.0s+00 D.0e+00
0.03*00 , 0.0a+00 0.03*00 0.034'00 D.Oe+00

To-123m 0. 094-00 0. 09-*00 Q. 03-'-00 0. 09-'-00 0. Oe+00 01!9‘-00 0.0e+00 0 Oe+00 0.094'00 0.0e+00
To-127m 0.0e+00 0.0s+00 . O. Oe-i—DO 0.0e+00 0.00+00 00e+00 0.0e+00 0.06¢00 0.0e+00 0.06+00
125 ' 0.0e+00 0.00+00 0.064+00 0.00+00 0.00+00 - 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0s+00
0.0e+00 0.0&*00 Q. Oe+00 0. Dei'OO 0.034-00 0.0e+00 uomoo D.Oe+00 0 OMOO 0.0e+00

LR MW Gex 0: 8t g +00 ; ﬁ s S R 0ar0R
Cs-134 0.0e+00 0.0e+00 0 De+00 0.094'00 0.0e+00, 0 Oe+00 D Oe+00 0. 09-0-00 owoo 0.06+00
Cs-135 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.06+00 0.08+00 0.08+00
Cs-137 0.0e+00 0.0e+00. 0.0e+00 0.08+00 0.08+00 00et00 0.00400 0.00+00 0.08+00 0.08+00
pag;i 0. 0§+00 0.0e+00 0. Oe-H)D 0.06+00 0. Oe-l'OO D.Oe+00 0. 09*00 0.001-00 0.03-000 3.05-'-00
3413 0e¥00 - 0.08+00 =0 0e +00. - LT D0a¥00.1 - 008 F00. - (08 +005 3 0 S 0.0ev0n.
Co-141 0.00+00 0.08+00 0.0e+0D 0 Oo'!OD 0.08+00 o.m»oo 0.09*00 0. De-l-OD 0 Oe+00 0.0e+00
Co-144 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.0e+00
Pm-147 0.06+00 00e+00 00e+00 0.0e+00 0.0e+00 00s+00 0000 008400 0.00+00 0.0e+00
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Appcnd:x G-1 i . Nonnahzed Effective Dose Equivalents from Copper
Table G1.35 Normalized effective dose equivalents from Inhalation: Slag disposal-industrial

Radionuch 1de _Mass-based EDE (uSviy per Bg/p) - Surficial EDE (uSviy per Bg/em?)
Mean :5th . - 50th 80th BSth ean ___5th §0th 80th - 95th
00200 0.0e+00 0 » :

1182 ’uoe+oo 006400 0.0e+00 006+00 00s300 00000 00eH00 0.06400 0.06+00 0.00400

TH204  00et00 00e+00 00e+00  0.0e+00 0.0e+00  0.00+00 0Det00 0.00+00 00e+D0 0.0e+00

Pb210 006+00 00e+00 000400 000400000400 - 00e+00 0.06+00 0.00+00. 000400 0.00400
00eH0 0.00400 o.oe+oo "0.00400  0.00300 -0

Ra-228 00e+00 00e00 0.0c+00 0.0s400 00e+00 - 0.0e+00: 0.0e+00 00e+00 0.0e+00 0.0e+00

Ac227 0.0e400 0.0et00 0.0e+00 0.00+00 0.0e+00 006400 ~ 0.0e+00 0.0e+00. 0.0e+00 0.0e+00

0.0e+00 0.06+00  0.0e+00 -0.0e+00 0.0e+00

R 3 0&-—&? ’7 S o omoo o u. u it - e 4 o‘ pdd . gl o'. T s u;.m_‘.»,»,. L Sordek Aot o

Th232 006400 0.0e+00 0.0et00 0.0e+00 0.0e+00  -0.0e+00 - 0.0e+00. 0.0e+00 0.00400 0.0e+00
Pe231 00800 onmo o.woo o.oe+oo 00c+00 - 0.0e400 0.0e+00 - 0.0e+00 0.0e+00 0.0c+00
U232 000400 _0.0¢ e 0s 0000  0.0e+00 0.0e+00 0.0e+00

G233 »-:M;anw'ﬁ‘mmmw I O0eih0 0,080 TD.0e

006400 0.0e+00 0.0e+00 0.0e+00 - - 0.0 0. ) 0.0
u235 0.0e+00 0.0e+00 0.08400 0.00+00 0.06+00 0.0e+00  0.0e+00 0.06+00 0.0e+00 0.0e+00
’ 0.0e4+00  0.06+00 0.0¢+00 0.0e+00 0.00+00 = 0.0e+00 0.00+00 0.0e+00 :. 0.0e+00
0.0e400  0.0e+00 0 0o+00 0.0e+00 - 0. : ' ' '

B ; .|.06 00

Pu238 006400 006400 0.0et00 0.0e+00 o.oe+oo  0.0e200 :O;M'—’O;Oei-oc 002400 0.00+00

oo 0D o o foolig
-0.0e+00 0.06*00 0.00400 0.0e+00 .
0.0e+00 " 0.0e+00 0.0e+00 0.09*00 7

) 000100 0.0e+00 .0.0e+00 0.0e+00 0.034-00 . 0.0e+00 0.0e+00
00e+00 0.0e+00 0.00+00 :0.0e+00 0.0e+00 ‘0.,0e+00  0.0e+00 0.0e+00 0.0e+00 . 0.0e+00
- 0.0e+00 0.0e+00 0.0e300 . 0.0e+00 0.0e+00 0.0es00  0.0e+00 0.0e+00 0.0e+00 UDe+OD
~ 0.0e+00 UMD A M 0.03+00 000400 - - 0.0e100 0.09+00 0.0e+00

mm.;;noaﬁb‘

, vNate Tomnmwuesbmmms(mnwperpcvnrmwyﬁe;pwmﬂmmywsiee 7
"Gl ~ NUREG-1640




Normalized Effective Dose Equivalents from Copper Appendix G-1
Table G1.38 Normalized effactive dose equivalents from Ingestion: Slag disposal.industrial
Radionuciide Mass-based EDE (uSv/y per Bg/g) Surficial EDE (uSvly per Ba/em®)

: Mean  5th _ 50th _ goth _ gsth Mean _ 5th _ 50th _ 90th _ 95th
H3 0.0e+00 0.06+00 0.00+00 0. De+00 0.0e+00 0.00+00 0.0e+00 0.0e+00
C-14 0.00+00 0.064+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00
Na-22 220-05 42005 54007 99008 9.00-05 1.7¢-04

" 28007 329-09' 8.30-08

260-09 4.80-08 4.40-07 82007 40007 5.1009 94e-08 85007 1.60-08
64008 12008 1.00:03 20005 9.66-08 12007 23208 21005 39005

Co-58 1.39-05 "1 69-07 2.99-06 27005 5.0005 24005 30007 56008 52005 9.80-03
Co-57 11008 14008 26007 2.32-08 4.40-08 21008 27008 35.0007 45008 86008
Co-58 36008 45008 84007 7.7008 14005 70008 B6e08 16008 1.50-05 2.80-05
Co-60 1.6&05 2.10-07\_ 3.89-08 3.49-05 :_8.50—05 . _3.19-05 4.%;!0;07 _7.36-_06 5'79‘9.,5.,,.,,3;.33;04,

&M 4 »/ N SB) :-'v~f~ AT P g AE f ¥ Bl
v 9.19-07 12008 2.19-07 1.9008 37008

2n-65 23005 30007 55008 49005 93005
As73 - 45007 459009 99008 9.7007 1.9e-08
Se-75. oom oneuoo o.oe+oo owoo o.oe+oo
Sr-89 120-05 1.59-07 z.se-oa 2.79-05 509-05
Sr-80 3.00-04 3.80-08 7.0005 83004 12003
Y91 13005 1.6007 31008 29005 35.3005

41008 76007 88008 13005 .
ok Y &%’ - s W oty

119-05 9.76-05 1.80-04
1.9¢07 1.90-08 3.70-08

TS S i S O U e BRI L AU i €O O e e b =4 £530e:07 1::3.66:0;
Nb-93m 10008 13008 24007 21008 .4.00-08 20008 25008 4. 89-07 42008 7.80-08
Nb-54 1405 1.8007 33008 29005 55005 27005 34007 83008 57005 1.10-04
Nb-S5 29008 34008 8707 83008 12005 57008 86008 13008 12005 23005

2.69;”00 34008 8.10-07 5.59-00 1.09-05 6

19008 24008 45007 4.1008 7.8608 47008 87607 81008

To-99 29008 36008 67007 80008 11605 55008 7.0s08 13008 12005 22005
' 0.0e+00 -~ 0.0¢+00 0.0s+00 0.08+00

006400 _0.06+00 0.0e+00 _ 0.08400

ey awqo”ooewo' '0.06400
54007 10005 8.1e-05 17604
1607 20008 18005 35005

Bs128. T e p \ +08 > 208 8 LT 0515 TS i me
Te-123m 0. 0&*00 0 De+00 0.0e+00 0. 00*00 0.0e+00 0.004'00 0.094-00 0.0e+00 0.0e+00 0.0e+00
Te-127m 0.00+00 0.0e+00 0.0e+00 00800 0.08+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
125 52005 B.4007 12005 1.18-04 21004 10604 12008 23005 22004 4.10-04
-129 5. 19-04 5.69-03 1.23-04 1 19-03 2.0e-03 1.00-03 1.39-05 2.39-04 2.16-03 19&03
0.03'*00 0.0e+00 0.08+00 0 De'fw 0. Oecoo 0.00-!-00 0 0e+00
0.0e+00 0.00+00 0.0s+00 0.0e+00 0.0e+00 0.08+00 0.0c+00
0.0e+00 0.00+00 0.0e+00 0.08+00 0.00+00 .0.0e+00 0.08+00
16007 30e-o_gmz.7e-os 31905
Ce-141 3.29-06 3.69-08 7 33-07 8.80-08 1.30-05 8.10-08 7. 1&08 1.40-08 1.30-05 2.59-05
.Ce-144 38005 49007 90008 08.10-05 1.50-04 75005 95007 1.7005 1.6e-04 3.00-04
Pm-147 20008 26008 4.70-07 42008 B8.00-08 38008 4903 91007 82006 15005

006400 006400 0.0e+00 D.06+00 0.06+00
22005 28007 32008 47005 B.8005
1.86-05




Appendix G-1 ,, . Normalized Effective Dose Equivalents from Copper |

Table G1.36 Normalized effecﬂve tose equivalents from lngesnon' Slag disposal-industrial
Radionudlide = Mass-based EDE (uSvly per Bq/g) . sm:w EDE g:Svly per Bg/em®) 7
Mean  Sth _ 60th __ 80th 85th .Mean Sth §0th 80th 85th

$m-151 07 __87e09 18007 16e06 3.0e08 1.59-06
BrI520 805 i Be 7512806 2 2 Te 5 1) : 5:960057
E-154 ' - 73605 86605 AGo07 - BAGDS 76005 14004

67608 73008 13e06 12005 23005

Gd-153 41606 52008 9.6007 8.7¢06

16006 20008 37607 83606
24605 26607 48606 < 4.66-05
02007 11608 21007

TmATt 81607
Te-182 11605 :
W-181 48607 64003

Ne s o - 8 oy »ég‘ . \.‘;:; T v‘
00400 0.06400 - 0.06400 0.00+00 0.0e+00

TH204 . 54006 66008 13006 12005 22005 -
Pb-210 16002 14004 -32e03 3302 64002
Bi-207

) 0.0e+00 M o,oewo I:LOe-t-OO o.g_gwm;
! 10,0300 D.De¥00; D De+00 L 0,06 300 F20.06%00 - 0080 5 AL D60 5D De+00,,
Ra-zzs 25203 3305 59004 64003 10002 ‘4.99—03 5.39-05 1.2003 1.09-02 20002
Ra-228 28003 3.7e05 67604 60003 11002 55603 - 7.1e05 13603 12002 22e02
Ac-227 © 28002 3.T7e04 s.7e-03 6.1e02 1.1e-01 8602 7.1e04 13602 12001 2201
= - 3.05-03 39e-05 - 7.10-04 64003 12002
g 12853 ?’W & " gEtas e
4600 A Pe DAL 80002
2.19-03 2.69-05 4.8904 4.49-03 8’.19-03
10002 13004 24003 22002 4.1¢02
40602 B5.1e04  90.30-03 84602 1.6e-01
- 3.4&04 4.39-06 7.99-05 .2e~04 1.40-03

98005 136065 2.39-052.19-04- 3.9e~m’
14604 14006 . 265005 22004 42004

U235 54005 70607 1.3e05 1. :
A;ese-os 12006 22005 20004 3.7e-04

U236 48e05 61607 1.e05
oy T3e05 8307 17elS

Pu-236 23503 2.9&05 5.36-04 4.86-03 9.06-03

Pu-238 62003 80605 15603 18e02 25602

Pu-239 68003 88e05 16003 " 15e02 27002
€.1e03 78605 146-&

F-2e 5- v_,1 ,1 f 1 o 2_7902 2 .

Pu-244 66603 83005 15603 14002 2.69-02 13002 16004 2.9&-03 26002 4. 99-02
Am-241 710603 94605 17603 - 16602 28002 “ 14002  17e04 | 82003 29602 64002
;- o 14002 L7e-04 82003 28e02 84002

" : 3 T PR e 4 %ﬁr
Cm-242 21604 27006 6005 4.59-04 8.59-04 . 45004 5.3906 97605 - 88004 1.7e03
Cm-243 . %6003 68¢05 11603 06.7e03 18¢02 - 88e03 11604 21003 18e-02 3602

0.7e-05 18003 16602 3.0e-02

‘39603 - 50005 ©.2004 83003

cf-252 21003 27e05 .4,99-04"
47003 6.03-05 <3
Note Toeomerthesevahmsbeonverbonalmﬂts(weﬂyperp&gormmlyperpﬁlarf).mnplyby&k-a
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Normalized Effective Dose Equivalents from Copper Appendix G-1
Table G1.37 Normalized effective dose equivalents from all pathways: Slag disposal-municipal
Radionuclide Mass-based EDE (uSvly per Bg/g) _ ____Surficial EDE (uSvly per Bg/ecm?)
Mean  5th__ 50th __ GOth _ 95th Mean _ 5th ___ 50th __ SOth 95t
H3 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.00+00 0.08+00
C-14 0.06+00 0.00+00 0.0e+00 0.00+00 0.08+00 0.0e+00 0.0e+00 0.0e+00 0.02+00 0.0e+00
Na-22 3.90-02 2.99-04 10002 384002 1.50-01 7.50-02 56004 19002 1.60-01 2.90-01

5 455073 ‘309-92..
12007 40008 34005 8.06-05
19605 7.0e04 64003 1.1e-02
50009 26007 28008 4.90-08
15008 87007 6708 12005

80008 81908
K40 15603  9.90-08
85007 26009

99504 50004 33008 12508 11603 19603
2.10-07 10007 42010 21008 23007 41807
53002 26002 20004 89903 58602 10801
12008 2.15-08

s T 2 0T e T S G B Ok L G 6T SR 62 2 SIS OR]
4.39-02 32004 tis02 9.5e-02 1.70-01 84&-02 6.19-04 22502 1.80-01 33001

Co-58

Co-57 11003 B82:08 29904 24003 43003 21903 16605 3550-04 46003 B8.40-03

Co-58 11002 7.80-05 238003 23002 4.10-02 21002 15004 54003 45002 8-00-02
_ 8% 419002 10091

NI-63 2.40'07 9 59-10 4.99-08 5.30-07 9.39-07 1 09-03 1. 89-05

Zn-65 89003 87005 23003 1.90-02° 34002 37002 6.60-02

As-73 9.10-08 6.00-03 2.29-03 2.09-05 :3.70-08 3905 7.1e-03

Vowoo 0004-00‘ 0.0&*00 .

Sr-8% 2.1&-05, 1.56-07 5.59-08 4 63-05 8.10-05 ao Ay 19-05 2.90-07 11005 8.9e05 1.6e-04
Sr-90 150-04 10008 39005 32004 58004 29004 20008 74005 83204 1.10-03
Y91 71005 52807 1905 1.50-04 2.70-04 14004 10008 3.6e-05 3.00-04 353004

17607 1. 16008 87009 33007
BATTR ’“Q:S!:"’“ﬁ A B \ ;""i Sh

“"0.0s+00 00e+00 DOe+00 O
72005 55007 19005
30003 22005 7.9004

1 89-02 1.39-04 4 7903 . 1.49-01

Te-123m 0.00*00 0. Oe+00 0.0e+00 0. o«oo 0. De+00 ~ 0.0e+00 0.0e+00 0.031-00 o 0&*00 0.De+00
Te-127m 0.00+00 0.00+00 0.08+00 0.08+00 0.00+00 - 00e+00 0.0e+00 0.0e+00  0.00+00 0.00+00
125 47005 34007 12005 1.0e-04 1.80-04 9.0005 84007 23005 2.09-04 3.59-04
1129 17004 10006 40005 37004 65004 3.39-04 X 9e-oe 1 ﬂww
Cs-134 0.096-00 n.o»oo O Oe-l-OD o.om 0 Oe+00 0.03400 0.0e+00 oneaoo 0 034-00 0.094-00
Cs-135 0.0e+00 0.0e+00 0.0s+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.00+00 0.06+00. 0.0e+00
Cs-137 0.0e+00 0.0e+00 0.00¢00 0.00+00 0.0e+00 0.08+00 0.00*00 0.03-!-00 0 0a+00 0.0e+00
Ba-133 37003 43505 15003 12002 22002  tlel2 42002

139 ; i RSO3 62603 L A 18030 'ﬁé’g’"i%"a»&f&o?"*ﬂ -
Co-141 5.26-04 3.59-06 1.39-04 1.10-03 2.00-03 1. 03-03 3.79-08 25004 22003 3. 89-03
Co-144 87004 8.6608 23004 19903 34003 17003 13005 44004 370-03 6.50-03
Pm-147 8.6007 39009 16007 15008 26008 13008 75009 3.00-07 28008 50008

NUREG-1640 “G-74



Appendix G-1 , ) Nomahzeaiﬁecuvenosesqmm&cmmppu

Table G1.37 Nommalized effective dose equivalents from sl pathways: Slag disposal-municipal .
Radionuclide Mass-based EDE (uSvly per Bg/g) Surficial EDE (uSvly per Bg/cm®)
Mean §th §0th GOth 85th + _Mean 5th 50th B0th

Sm-151 2.0&07 }.99-10 -4, 1e-08 LA4e-07 7.89-07 3.99-07 1.79-09 3.09-08 8.59-07
Eu-154 22002 .70-04 E 70-03 4 89-02 85002 - 43602 3.25-04 -
- Eu-155 §2e04 39006 14004 11003 20003 1.00-03 76606 26604 2203 3.9¢03
Gd-1853 " 65004 48006 1.7e04 14003 25003 1303 6506 3304 27003 49003
Tb-160 - 1.59-02 1 10-04 4.09-03 3.36-02 5.89-02 - 3.05-02 2.29-04 7Je-03 64e02 1.1e-01

" Vg TR ST 7 TR g ga? (L A%3 W - .-‘:

Tm-1T1 33006 26e08 87e07 7.3¢06 "1.30-05 656-06 49008 1.70-06
. 18002 14004 50003 42002 7.5002 3702 28004 98003 61602 15001
18004 14606 49005 41004 72004 36604 27e06 05005 T7.00-04 14003
1.60-06 1 1te08 41607  3.50-06 s.1e-ns 3.106 22008  79e07 €8006 12005
g’ ‘4; ﬁ“ '~: % "W W N i e ok o v 3

0.0e+00 0094-00 OOe+00 0.0e+00 0.034-00 00e+00 D.Oe+00 0.De+00 0.0e+00
57006 42008 1508 13e05 22005 -~ - 1105 60008 28006 24005 4.3005
66006 38004 45003 B.1e-03 40603 13205 73204 88003 16002
0000400 00400 00400 00000 00e300 000+00  000+00 000100 0De+00
0 0e¥00; D06 +00, 0. 0000 2., oD 0e¥00 20,0040 .- 0.06+D0 1aD.0e+00 1 70-06 4001
1.23-01 62602 4.7@-04 1.6e-02 14&-01 24001
14004 46603 4.1602 72002 - 36602 28e04 5003 708002 14001
13202 82005 - 8403 208002 6.1e02 18e-04 - €603 5.60-02 8.9002
3.oe-az 23004 - 7.7e~63 6.5&02 1.10-01 g_m_z_ze-m

Sneed (50T 00 0 Faks s s i A3e02; D A0S L A &
Th-230 28004 1.3¢06 5.89-05 5.36-04 1.16-03 . - bbe04 24006 11004 1.28-03 2.1003

Th-232 16003 £3e06 38.5¢-04 34003 60003  830e03 16005 67e04 67003 12002
- Pa231 608003 31005 13e03 1202 23002 12002 58005 25003 25002 4.50-02
8.58-04 55006 21e04 1.9003 3.3&03 - 1.7e03 - .16-05 4.18-04 3.70-03 5459-03

7Ae-08 3.10-06 ; 14007 6 1006 G 19-05 T1.1e04
, © 17e05- 57604 48003 85603 = 42003 32005 11603 82003 1.6e-02
U236 " 13¢05 63e08 28606 29005 b5.1005 - 25605 12007 654006 66e05 1.0004
U238 4% “ 10004 8.70:04 - 3~ T.T7e04 68006 20004 110-93 303-03
, TS SR P b S e X B i 8 Y] 21o03 52 Bo0o Bk Ae o
Pu-236 5.80-04 2.40-06 12004 13603 23603 = 1.1e03 47e06 23004 25003 4.5003
Pu-238 16603 66006 33004 36603 63e03 82003 13005 64004 69003 12002
Pu-239 18003 73006 36e04 4.0e03 7.00-03 85603 14005 7.1004 77003 14e02

: 16003 6.49-08 3.29-04 , 3.5&03 6.2@-03 S 120-05 63004 67003 12002

l&&ﬁ«‘l

) . : 1.39'05 676-04 7.30-03 1.39-02
Pu-244 75003 57e05 20003 16002 2.9002 15002 1.1e04 3803 3.1e-02 66002
Am-241 20003 06e06 43004 44003 7.7¢03 '3.86-03 1805 82004 B.40-03
Am2im 20003 11005 45604 45003 79003 30003 20005 6004 87603

Frv ol 4 g FratoR LARI s i ?’*02 e pp L LR g ﬁ -+

- Cm-242 - 56e05 24007 .10-05 1.20-04 22004 .10-04 479-07 2.26-05 24004

Cm243 28003 20005 73004 61003 - 1.1e02 54003 38005 14e03 12602 21602
Cm-244 10003 42006 21604 23003 : 8.0e06 4.0004 44003 78003

' 12002 2.29-02

“11603 44006 22004 24603 42003
cr.251 2303 14005 685004 60003 89003
| BSe04 22005 11604 12003 21603

Note: To eunvenmaévamesmwmmmumsmmlyperpwg or’mmlyperpcvmmuplybyuea
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Normalized Effective Doss Equivalents from Copper Appendix G-1

Table G1.38 Normalized effective dose equivalents from external exposure: Slag disposal-municipal

Radionuclids — Mass-based EDE (Svly per Bq/g) Surficial EDE (;sSvly per Bg/cm?®)

ean Sth 50th 90th 95th Mean 5th 50th g0th __95th
H3 0.00+00 0.00+00 0.06¢00 0.004+00 0.08+00 0.0e+00 0.00400 0.00+00 0.00+00 0.00+00
C-14 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Na-22 39002 29004 1.00-02 84e02 1500 75002 56004 19002 16001 29e-01

\s.1o-oo 21008 95007 1

21005, 39008
fait- 3608 1 3¢ 0h

2.89-05 4.50-05
B8.96-04 84803 1.10-02
0.0e+00 0.00+00 0.08+00
81008 87007 12008
42604 S5 i 12001 2 2001
3308 12004 1.15-03 1.80-03

85008 50008 1.7008.
1.5¢-03 98008 36004 33003 59003
0.0e+00 0.0e+00 0.0e+00 0.0s+00 0.0e+00

o-51 26004 ’179-05 84005 57008 99&04'

Mn53 0.0e+00 0.00+00 0.00+00 0.0e+00 0.0e+00 0..09*00 0.00+00 0.0e+00 0.00+00 0.06+00
Mn-54 14002 1.00-04 3.60-03 3.0e-02 53802 26002 20004 839003 58002 1.00-01
Fa-55 0.09*00 0.0B-I-OO 0.03+00 0.004'& 0.03*00 _0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00

1 g Tt e T T T b £ e T TR Y 1 e L B A

T95002 17601
24003 43003

33z d Q-os Pt R - I 4 v'.?a
1.39-07 4.75-06 399-05 8.96-05

Sr-90 71005 54007 19005 150-04 27004 14004 10008 36005 3.00-04 53004
Y81 87005 85.00-07 1.80-05 1.50-04 26004 13004 95007 34005 28004 50004
233 ﬂw9.80-1”9qw &16-12 2.40-10 2.20—09 3. 89-09 19@9”9‘ 1.20-11 e 4.70-10 4.20-09 l.ig:o

S T e 1 Ie 0 L ey A e 02 T 880 R T A Z BT F e 047 12808 808021 T ek

130-08 22008

Nb-94 28002 21004 73003 8.10-02 1.10-01 1.20-01 21004

Nb-95 79003 55005 200-03 17002 3.0e-02
17008 1.30-08 44007 37008 6.6e-08
23 —nn_gv T xwwnw o - P 3 5

1.76-05

12008 9.6008 -

T Z ..-_4 b o 3‘. Adnaie

To09 36007 27009 95008 7.9007 1.40-08 7.00-07 53009 18607 15008 27008

Ru+103 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.08+00 0.0e+00

00 D.Oe*m 0 Oe-i'OCD -0 Oe+00 O.De+00 0.094'00 0.0e+00

2 w Y oy Bl “Zi;a' 3 TR | m '%:‘“." Y52 0. ,;;W

Ag-110m o.woo 0 OB*OD 0.00M 0. 03*00 O.OG'Pm . 0.094'00 0 09"00 0 Oe+00 0.00"00 0.00+00
Cd-109 86005 50007 17005 1.4e04 26004 1.30-04 96007 33005 28004 4904 -

Sn-113 30003 22005 79004 66003 12002 58003 43005 15003 13002 23602

18002 1-39-04 4. 76-03 4. 09-02 7.10-02 3.59-02 2.60-04 9 00-03 7.70-02 140-01
e, 035 s RS, oy i 0005, 1Ae-08. 2 B 20602, 28602}
0.08+00 0.09-1-00 D 091-00 0.0e-I-OO 0. Oe+00 0 08+00 one+oo 0. Oﬂm 0.00+00 0.02+00
Te-127m 0.00+00 0.0e+00 0.0e+00 0.06+00 . 0.08+00 0.0e+0D 0.0e+00 0.02+00 0.0e+00 0.0e+00

125 33005 24007 87008 72005 130-04 84005 47007 17605 14004 2504
129 3.80-05 2-73-07 9.30-00 78003 1 AG-DC 89005 52007 1.88-05 15004 27004
WW - B 45 LQ_'?:‘I yd %”:af"‘" ek o R ?"’"ﬁf 86 '*‘ 3804 35:«‘ "f
Cs-134 0.00400 0.06+00 0.06+00 0.08+00 O. oewo 0 08+00 0.06+00 0.0Q'I'N 0.00+00 0.08+00
Cs-135 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.00+00 0.08+00 0.0e+00
Cs-137 "~ 0.0e+00 0.0s+00 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.064'00 0.09+oo 0.‘084'00 0.0e+00
Ba-133

Coa-141 5.1e-04 . 3-59-08 1.39-04 1.1003 2.00-03 1 09-03 3.70-08 2.50-04 2.23-03 3-89-03
Co-144 86004 0650068 22004 1.9003 34003 17603 13005 44004 36003 85003
Pm-147 14007 1.10-09 37008 3.1007 55007 27007 21809 7.1e08 80007 1.10-08

' NUREG-1640 G-16
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Table G1.38 Normalized eﬁecﬁve dose equivalents from external exposure: Slag disposal-municipal

Radionuclide ——ti2ss-based EDE (uSviyperBafg) Surficial EDE (uSvly per Ba/cm?)
Mean _ 6th _ 50th _ 60th _ B5th _Mean___6th som £0th 85th

§gn—1§j N w 22&41& 746-10 6.2909 .‘Ie-0§ orpes 5.;53-09 '}4.10-11 ”'ﬂmwr M W
EFIs2E 2 0e 2k B30k Y Be02T iR BeTRE 2 Bed ’**-&ibe?iz E‘g
Euv-154 22002 17&04 87603 48002 ‘4, 3.29-04 11602 939-02 1.69-01

Eu-155 - 89606 14004 1. R E 76008 26004 22003 39003
Gd-153 49006 1.7e04 14003 25003 . 13003 905006 33004 27e03 49003
To-160 602 11804 40003 3302 58002 - 29602 22004 7.7e03 64002  1.1e
10 b o T 2 B 0T E 1D 5008 LB A5 1 T A5/ &ﬂ%ﬁ&ﬁﬁaﬁ S Be04" S0 BeDd
ITmt71 - 3.19% 2.46-08 8.29-07 68s06 12005 - 61006 4.6e08 16006 1

Ta-182 180-02 14004 60803 42002 75002 8$7¢02 28e04 6.8¢-03  B.1e02 1.5e01
W-181 . 18004 14006 4.93-05 41004 72004 . 3.65-04 27¢06 95005 7T0e04 14e03

1.49-08 4.99-07 )

182 000400 008400 0.06+00 '0.0e+oo Yo.0e+oo 006400 0.0e+00 0.0e+00 0.0e+00 0.0¢+00
204 60606 36008 13¢06 11605 18605 07006 7.0008 25006 21605 3.8e05
Pb-210 67606 6408 24006 21605 39605 18005 12007 45006 42005 7AedS

0.0e+00 o.owoo _0.00+00

10840072710 0o D0 5 00800 2.0.063005-0,0e¥D0.

61e02 46004 16002 13201 23001

Ra228 18002 14004 47003 40602 68e02- = 35002 26004 9.1e03 76e02 13001
Ac-227 68003 < 44005 15003 13602 22002 = 14e02 84005 20003 24002 43002

B5eo-03 6.46-02 1.19-01 §7002 43004 15002 - 12601

10605 176.05 88006 6.6008 23606 1905
10006 4.1e05 387004 65604 82604 20006 79605 72004
Pa-231 66004 43006 15004 12003 22003 11603 62006 2.8e04 2.49-03
U232 - 81004 _E.1e06 2.00-04 18e03 - 3.19-03 . 1.5e-03 9.1'9-06 3.80-04 10-03
B2 ADS0e e Smse ot e T e O e
_ , 17608 58007 4.90-06
y-235 122003 1605 57004 47003 84003 - 42003 82005 11603 £2003 ' 1.6e-02
U238 © 61007 47009 1607 13¢06 24606 - - 12006 0.0009 8.1e07 = 2.6e06 46006
: - 15603 . 73004 656606 18¢04 16603 28003
i MPe-U3 iR Re05 k] E"E“ m piy e LR
_ 66007 60609 17607 13006 0.6e09 33007 28006 4.50-06
Pu-238 - 43607 “33e03 11e07 05007 1.7¢06 84007 63009 22607 18006 3.2606
Pu-239 85007 64003 22007 18006 33006 16006 12008 43007 36606 6.3¢-06
‘ 3.70-07 28000 07008 82507 : 7.20-07

. : 5.4&-09 1.99-07 1.60-06 2.7608
14002 85605 20003 25602 44002
1.86-05 6.39-05 5.3e-04 9.40-04

, : 10006 18606 = 89007 - 6.7e-09 “23007
-Cm-243 - 16003 12005 4.1e04 85603 -6.1e-03 31603  2.3¢05 80004 6703 12002
Cm-244 36007 27003 95608 78007 14606 ~  7.0007 53009 18007 15e06 2.7e-06
cm245 ~ 8.7e04 ' 10003 14005 48004 41003 7.3003 -
CHAB T TR Se0] S 2500 TE Yo DT [T Re DT o 5606 1 20 e D] L e

Cm-247 52603 40005 14003 15602 20002 - 10e02 77605 26003 22002 39002

- Cm248 1.8e07 14009 48008 40007 70007 ~ 36007 26009 . 2008 7.7e07 1.4e-06
- Bk-249 80e07 6.1e09 20007 18606 8.1e-06 16006 . 87000 39007 3Le06 . 6.0e-06

86007 2.70-09 9.49-08 18007 .

T reoT 1.4e-os 26006

) : .70-03 12005 44004 3.7e03 6.6e-03

- Cf-252 50007 38009 12007 11006 1.8006 _8.Te07 . 74009 25007 2.1e06. 3.89-05
Cf-254 - 19008 8.46—12 2.99-10 2440-09 - 4.80-09 2.19-09 1.59-11 5.69-10 4.76-09

B e B o b TR Loty Y i D oD B ;.» vgomﬂ

Note Toeonvermesevalﬁesheonvanhma!ums (rmen#yperpCilgorm@nﬂyperpGVan’).mﬂhplybySTﬁ
“G77 - — NUREG-1640




Normalized Effective Doss Equivalents from Copper Appendix G-1
Table G1.39 Normallzed effective dose equivalents from Inhalation: Slag disposal-municipal

__Mass-based EDE (uSvly per Ba/a) " Surficlal EDE (uSv

Radionuclide =5 5t 5o oot ___o5m Mean __ bth___ 50th __ 90 o6m
s 000+00 00e+00 00s+00 00e+00 00e+00  00e+00 00s+00 0.06+00 0.06+00 0.0e+00
c14 00e+00 00e+00 006+ 0.0e+00 00e+00  0.06+00 008+00 0.0¢+00 0.08+00 0.06+00
Na-22 000400 00i00 00erd 000400 000400 D000 00400 D00iGD DO0KGD 00000
P32 Q00 20eito 00w00 Gnew, 90wy . G0eh 80800 00w 00w 0080
D he 007111 06¥007 0.06700 60600 7, 6000 /7. 70,08+00 0.0a¥00 3% (08400 - 0,040, 5.08 40
Ci38 D00+00 00B400 000400 000,00 00M00 00000  0.00+00 008400 0.08/00° 0.90+00
K40 00s+00 D00e+00 000+00 00e+00 D00et00 000400 0.02t00 0.0e+00 0.08+00 0.0e+00
Ca41 000+00 D0.06+00 006400 00e+00 D00s+00  008+00 0.06+00 0.0e+00 0.0e+00 0.0e+00

Ca45 ) OM 0.0e+00 0.064'00 0.00*00 D 0e+00 0. Oe+0ﬂ 0.03*00 000100 20800 000400
AT W Wﬂ,:!""r ;#. e T Oat00 % oo ] ;Ei: i "“’Sm
Cr-51 0.08+00 0. De+00 008400 0.00+00 0 0&*00 0.0e+00 008400 0.0e+00 0.0s+00 0.0e+00
Mn-53 0.0e+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00
Mn-54 " 0.0e+00 0.06+00 0.0e+00 0.00+00 0.0e+00 0.0s+00 D0.0et00 0.0e+00 0.0e+00 0.0e+00
Fe5 .. o.woo 0.0e+00 D.OQ*OD _0.03-1-00 ‘ 0.0B-I'OO 0.0e-I-OO D-De*-OO M ] 0.0e+oo 0.0e+00

oreg T TEE 0 08+00 70 0R RN 20 G000
Co-58 DO&POO ODG'I-OO 006*00 006*00 003*00 009+00 0.00*00 0094-00 000'!'00 0.09+m

Co-57 002400 0.00+¢00 0.0e+00 0.06+00 0.0e+00  0.0e+00 0.08+00 0.0e+00 0.0e+00 0.00+00
Co-58 00e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00  00s+00 0.0s+00 0.06+00 0.0e+00 0.06+00
CoBO _00st0 006400 00800 000400 00es0  000t00  000t00 D000 006400 000400

NES8E T T T R0SR0l T 0a¥ 005 B0 00T 0.0e 00 2 0,088 00150 [0ST00 =T D.06¥00 2. 5 0at00. G0at 00

0. 03*00 D 0e+00 0.02+00 0.084'00 0.09*00 0.02+00 0.0e+00 D0.0e+00
0.0e+00 - 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
0.0e+00 0.0e+00 0.0s+00 0.0e+00 0.08+00 0.0e+00 00e+00 0.00+00

0.0e+00 _ O.C De+00 0.0e+00 0.09100 O.Da+00

DM 0.0e+00 0.06*00 0. Oe+00 0.0e+Oﬂ
0.00400 0.00+00 0.08+00 0.0e+00 0.08+00
0.06+00 0.0e+00 0.06400 0.00+00 0.08+00

0.0e+00 0.094-00 0.00400 0.00400 0.0e+00

IS0 ISR ARG

0. OB+00 0.08*00 0.0MN 0.0e+00 0.0e+00
Nb94 = . ooe+oo 008+00 OOB'I'OO 009*00 - 0.08+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.06+00
NbSS 0.0e+00 ODe+OD 006*00 0.00+00 0.08+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00

%M 0.0g+00_006+00 000t0D 00400

Te-97m 0.0e+00 0.0B+OD 0.06+00 O Oe+00 0.0B-I-OO 0.06+00 0.06+00 0.0e+00 0.0e+00.  0.0e+00
0.00+00 .0.0e+00 0.00+00 0.0e+00 0.00+00 0.0¢+00 0.00+00 0.00+00 0.0e+00 0.00+00
0.0e+00 0.0e+00 0.0e+00 0.09+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0s+00 0.0e+00
M 0.De+00 0.09*00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.06+00

i tmais T v B 2o w e TR sy 2 KX i o P oo SN R

Ag-110m 006400 006400 00+00 00g+00 0.06+00 0.00+00 0.0c+00 0.0e+00 0.0c+00 0.0e+00

Cd-109 0.0e+00 0.00+00 0.00+00 0.00+00 0.00+00 0.0e+00 0.08400 0.0e+00 0.0e+00 0.0e+00
Sn-113 0.0e+00 0.0e+00 0.00+00 0.06+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.09+00
Sb-124 m D.De+00 0 Oe'bm owoo 0.09*00 0.0e+00 0.0et+00 0.0et00 0.0e+00 0. De'I'OO
Te-123m 000*'00 009"'00 009+00 OOQ*OO 0.094’00 009*00 003*00 0091-06 o.o.+oo 0.0e+00
Te-127m 0.0e+00 0.0e+00 0.00+00 0.06+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.004+00
125 0.0e+00 0.0e+00 0.0s+00 0.0e+00 0.0e¢00  0.0s+00 0.0e+00 0.00+00 0.0s+00 0.0e+00
129 0.034'0) 0. De+00 0.09+00 D 004-00 0.0&*00 ~ 0.0e+00 0.00+00 0.06*00 0. 00:90 0 QOe+00
BT T 060 R 000 G SR b 0600 R BT Q0800 0 6800 T DRS00 0aR 00 BheH
Cs-134 0.094-00 0 De+00 0. Oe'l-w 0. 09*00 0.03*00 0.0s+00 0. De-t-DO 0.084'00 0.0e+00 0.0e+00
Cs-135 0.00+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.0e+00 0.0et+00
Cs-137 0.0et00 0.06+00 0.00400 0.00+00 0.0c+00 0.00+00 0.0e+00 0.05+00 0.0e+00 0.00+00
Ba-133 ) 0.09-'-& 0. 00400 0,0GHD 0.034-00 0.09400 '0.0@»00 0.09*00 0.00+00 0 00*00 0.031'00
Co-141 0034'00 009+00 DOe-I-OO 0.03#00 M 003*00 009+00 009-'-00 GDei-OO OW
Co-144 0.00+00 0.00+00 0.00+00 0.06+00 0.00+00 0.06+00 0.0e+00 0.00+D0 0.06+00 0.0e+00
Pm-147 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00 0.0e+00 0.0et00 0.00+00 0.00+00 0.00+00 0.0a+00
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Appendix G-1 Normalized Effective Dose Equivalents from Copper
——Table G1.39 Normalized effective dose equivalents from inhalation: $lag disposal-municipal

Radionudide - MMsed EDE (sSvly per Bg/g) B Surficial EDE (uSvly per Bg/em?) -

ean Sth - 60th £0th 951h Mean bth 50th - 80th 85th

' : - OMO 0.0e+00 0.08'!-00 0.0eﬂ'JO Om %,
'~0.0e+00w.0,081-00 0.09+00 0.06400 008+00
0.00+00 0.0e+00 0.0e+00  0.0e+00 0.0e+00
000400 0.0e+00 0.00+00 0.0e+00 0.08+00
a0e+oo wgwm 0.084'00
D D800 ,0.06+00. S0.06400
0.0e+00 0.0e+00
0.0e+00 0.0e+00
0.0e+00 0.084-00
o ST L 1T 270 0%00 = 0.0e %001 a0 DevDOL- 50,06 ED0 =D De 00 10.0e007 D De 'iuo:%
k192 0.0e+00 DMO 0.0e+00 0.0e+00 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00 '0.0e+00 0.0e+00
 TH04 = 0.0e+00 00e+00 00400 C00+00 00et00 - 00e+00 0.0e+00 000+00 0.0e+00 0.0e+00
Pb-210 0.0e+00 0.0e+00 0.0e+00 002400 0.0e+00 0.0e+00 ©0.0e+00 0.0e+00 0.0e+00 0.08+00

Sm-151
ATy 4

el SIMACTMV L -’”5 ] 22 i LM D.0e4D0-5: 0.0e+00: m.. : WMA W
Ra-226 " 0.0e+00 0.0e+00 . 0.00+00 008*00 0.0e+00 - 0.0e+00 0.0e+00 0.0e+00 _ 0.0e+00 0.0e+00
Ra-228 " 0.0e+00 0.06+00 0.00400 0.0e+H00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 '0.084'00‘ 0.0e+00
Ac27 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 00000 0.0e+00 0.0e+00 0.0e+00 - 0.0e+00
Th@B 080400 006000 006400 00e¥00 0060 . 000HD 006400, 00et0 000300

Th-230 00et00 0.00+00 0.0e+00
Th232  00e+00 0.0e+00 000400 0.00+00
Paz31 . 00ct00 00c+00 00e+00 0.0e+00

+00__ 006400 wq.oamwowoo ,

o.oe+oc" 0.06+00 “0.00400 D.0e+00
006400 - 0.06+00 0.0e+00 0.0e+00 0.0e+00
00400 00et00 0.06+00 0.0e+00 - 0.0e+00.

5 o 0 o “ Ry TN
_0.0e+00  0.06+00 DMOj ‘0.0e+00 0.0e+00
- 0.0e+00 0.0e+00 0.09+DO

"0.0e400 onemc' one+no'ooe+m 0.0
Pu244 ~  00et00 0.0e+00 - 0.0e+00 0.0e+00 , 00 o 00 O
Am2¢1 00+ 00e+00 00e+00 0000 006400  00e+00 00o+00. 00e+00 0.0+00 0.0¢+00

Cm247  00e 0.0e400 0.0e+00 0.0e+00 -  0.0e+00 “0.00+00 008400 006+00 000400

Cm-248 ) 00 ~ 0 0.0e+00 0.0e+00 0.0e+00.  0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
' ‘ 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00 0.0¢+00
- 0.0e+00 0.0e+00 'O.M . 0.0et00

- 0.05400 0.0e+00 003+UO 0.0e+00 " 0.0e+00
0.0e+00 - 0.0e+00 - - 0.06+00 = 0.0e+00 . 0.06+00 0.0e+00 0.0e+00
0.00400 00et00 = 0.0e+00 0.0e+00 0.00+00 0.0e+D0 0.0e+00
0 0.0e+00 0.034-00 ] _ 0.0e+00 0.09+00 0.00*00 0.be+00 0.09+00

Note: Témdﬁesevahnsb.wmmﬂw{s(ﬁeﬁ;yperpcw&mnw”rpwm mtﬂhp!yl:yane
—G-19 : - - NUREG-1640




Normalized Effective Dose Equivalents from Copper Appendix G-1.
Table G1.40 Normalized effective dose equivalents from ingestion: Slag disposal-municipal

) Mass-besed EDE (sSvly por B Surficial EDE (uSv

Radionuclide =5t ___ 50t S5t _Mean__ 5h___ 50th oot __S5m
H3 0. 09*00 0.0e+00 0.08+00 0.09'1'00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
C-14 0.0e+00 0.06+00 0.00+00 0.08+00 0.0e+00 0.0e+00 0.064+00 0.00+00 0.00+00 0.08+00
Na-22 57008 23008 12008 13005 22005 11005 44008 23608 24005 43605

14008 26008 13008 31009 19007 27008 50008
L0 s X el VR iy AT
32008 358¢08 28008 12008 58007 63008

10005 18605 92008 3.1608 16008 20005
14008 25608 13008 50009 26007 28008

Pl Bl OV, E " =t f&&:«;\ . %

3. 99-08 1.40-10 7.50-08 2.79-10 1.49-08
Mn-53 5.40-08 22010 1. 12007 2.1e-07 1.00-07 42010 2.10-08 2.39-07 4,19-07
Mn-54 13006 52009 27007 25808 5.00-08 25008 1.0008 5.1007 55008 9.99-08
Fa-55 2.89-07 1 1009 57008 8.20-07 1.10-08 5.40-07 2.29-09 1.19-57 1.29-08, 2.10-08

s L m—« .g\’.%'ié- ""’m}‘ 08 : A”t sy 3 o E50) ot 3 : ""”“‘.‘T'”" :“,k?: grass )

3.36-03 1.30-05 85007 7.1008 13005 8.

Co-57 29007 12009 358008 62007 1.10-08 5.60-07

Co-58 95007 37009 195007 2108 3.79-08 1.80-08
Cog0 42008 .7e-os &5_9-07 9.29-05 1608 82008

e R ] ) Foh S S 25 i jr SiX A%- ¥ 4 3
Ni63 - 2.49-07 9. 69-10 4.90-08 5.39-07 93607 4.60-07 . 1.
Zn-65 8.10-08 24008 12008 13005 24005 12005 47008 24008 26005 4.70-05
As-73 120407 41010 22008 26007 4.8s-07 23007
. Oel-OO Q. 09+00 O DB'I'DD 0.0ﬁw 0. 004’00

Fasy 24 L G o L R R

Sr-89 3.29-06 1.36-08 8.40-07 7.00-08 1.20-05 ; 3 1.29-08 1.49-05 24005
Sr-90 78005 31007 16005 1.70-04 3.00-04 15004 60007 31005 33004 5.90-04
Y31 35008 14008 69007 76008 13e-05 8.8s-086 26008 13008 15005 2.66-05

. 35007 34000 1707
ey 08 :i”’ S »3:‘4_;

2.79-07 1.10-03. 5.40-08 5.99-07 1.00-08 10 10007 1.18-08 2.00-08
Nb-94 36008 15008 74007 81008 14005 70008 28008 14008 150-05 2.Be-05
Nb-95 77007 2909 15007 1.60-08 3.00-08 15608 5.60-09 29007 32008 5.80-08
D)‘o-93»~ B.M 23609 14007 1.50-06 2.70-08 ' o

o Lo B ‘ W P P R RS, . ! et 5 . o
To97m 51607 20009 10007 11008 20008 08007 39009 20007 21008 38608
To99 75007 30009 15007 1.5008 2.90-08 14008 58009 29607 32508 57008
Ru-103 0.0s+00 0.00+00 0.00+00 0.0e+00 0.0e+00  0.0s+00 0.0s+00 0.08+00 0.08+00 0.0e+00
Ru-108. 006100 006400 o.omo 000400 000100 00ett0 00es00 006300 omwowoo
AGHOm  0.00+00 096400 008400 00s+00 0.06400  0.00+00 0.06+00 0.06400 0.0s+00 000400
Ca-109 58008 23008 12008 13005 23005 11005 45008 23008 25005 4.4e05
Sn-113 12008 47609 23007 25008 45008 23808 89009 45007 50008 8.8008
Sb-124 ﬂzae-os 11908 55e07 80008 1. 5408 21808 11908 1 '

D.Oe-ooo 0 Oo+00 o.Oe+00
0.0e+00 0.00+00 0.0e+00
52008 57005 1.00-04
) &39-05 5.79-04 1.0%-03

Teo-123m 0.De+00 0. Oe+00 0. 03*00 0.0e+00 X
To-127m 0.0e+00 0.06+00 0.06+00 0.0e+00

125 14005 54008 27008 29505
1% 5.46-07 2.79-05 3.00-04 5.20-

00600 008400 000400 O, 0.0s+00 0.00+00
Cs-135 00e+00 00400 006400 0.00+00 0.0e+00  D.0e+00 0.06+00
C3-137 0.00+00 0.0e+00 0.0e+00 0.00+00 000400 006400 0.0e+00
L 38008 87008 33008 13008
ECE SBk S StaRa T e DRk

6007 15008 320.08 1.66-08 ao&-‘cs\ 31o-o7/’ ase-os "~ 8.30.08
Co-144 10005 40008 20008 22008 39605 19005 7.8008 40008 43005 7.6005
Pm-147 52007 21003 11607 12508 20008 10008 41009 21607 22008 4.00-08

NUREG-1640 G-80



AppendixG-1 , Normalized Effective Dose Equivalents from Copper

_TYable G140 Normalized effective dose equivalents from ingestion: §lag disposal-municipal
Radionucide _Mass-based EDE (uSviy per Bg/g) - -Surficial EDE (uSvly per Bg/em?)

Mean Sth _~_ 50th 80th 85th _~ -__Mean 6th E0th 80th __ 85th

&m-151 2.09-07 8. 09-10 4.09-08 44007 T.7e¢07 X 3.89-07
B Tm i Re b b YeDl 1 See el R B 08 A S0 06 f A A6.05 52 X
Ex-154 1.8e-05 1~0AHE 8.7608 1&ms 24605 3.7¢05
Eu-1565 3.00-06 186006 6.0e09 30607 33006 68006
G153 11006 43009 22007 23006 42006
TG, e el Lisls 20e05

, 1.se-oe 84008 00607 16605
11605 - 54606 22608 11606 12605 21605
48607 = 24007 06e-10 49608 52007 63607
i 12806 47609 24007 26005 47006

Tm-171.
Ta-182
W-181

S O0eI00 - D.08I00 - 800500 ooe+oo" mmo'

TH204 . 14606 5.6009 - 28007  3.1606 56006
Pb-210 - 8.1e02 40003 12005 72004 88003 1.6e-02
B1-207 0006400 00600  0.0et00 00e+00_ 0.0e+00  0.0e+00
5210 720 0 1h0 70,06 007000 O R008 00 720,06 0070 06 %00
Ra-226 26603 13603 51605 26004 28603 60603

i 29e03 - " 14803 68006 28604 32003 66003
Ac27T . 75003 30005 15003 17002 28002  15e02 68e05 30003 32002 57002
' . 78004 32006 16004 17003 3.1e03
SR eIt e AN B TeTn L Aoz
54008 22006 11604 12003 21003
"27e03 11605 ‘55004 59003 1.1e02
10002 42005 21603 23602 4.fe2

11006 66605 61604 .
66006 28004 3.1003
19003 12602
3 >

1448-04
7 25003 4.5e-03

- 60003 12002
- T.7e03 1.46-02
67003 :
*;?_73‘%4!
v7.20-03

Pu242 17003 6-96-06 35604 3.89-03 6.60-03

13002
Pu244© 17003 68606 84004 87e03 65603 72003 13802
- Am-241 . 19003 75606 388004 41603 72003 7903 14e02

12003 TAS06 37604 41003 72003 g - 7 78003
4 e i 3 ‘,’ ‘4_\( ¥ . e ”“"' i p SN PR i

] . 5.56-05 22&-07 1.1&-05 - 24604 42004
Tm-243 12003 48006 2.56-04 279-03 47603 - 5.3e-03 - 8.1e-03

Cm244 10003 44606 29604 23¢03 40003
Cm-245 1.99-03“7.69-06"3.80-04_4% 74603 3

17603 68006

- Cm248 = 50003 20005 .
- Bk-249 60606 24008 12006 - 13005 23005

17004 v'r.om_ue-os 38001 67004 - -

19603 44s06 22604 24603
cf-251 14003 54006 28004 3.1003 °
| 55004 22006 11604 120603
2003 50006 2.59-04‘ 27603

G-Sl



Normalized Effective Dose Equivalents from Copper Appendix G-1
Table G1.41 Normallzed effective dose equivalents from all pathways: Leachate-Industrial.scrap
Radionuclide Mass-based EDE (Svly per Bg/g) Surficial EDE (uSvly per Bg/em?)
Mean _Sth 50th 90th 95th Mean 5th 50th 90th 95th
H3 10004 0.00400 76008 1.40-04 4.20-04 20004 0.09+00 15007 28004 82004
Cc-14 1.70-04 0.0e+00 0.00+00 0.00+00 0.08+00 54004

Na-22 47040 0.0e+00 0.00+00 0.00+00

0.00+00 0.00+00 HOONOO 00 .-

0.00+00 0.08+00

20002 0.00+00 0.0e+00 2.8o-02 8.50-02

220-03 00e+t00 0.08+00 34003 92003

160-18 _0.0¢t00 00e+00 17035 14__

R T 9pIT 0 DORH00T (0SH00- (10600 1005+ 00

47039  0.0e+00 0.004-00 0.08+00 0.08+00

43008 0.00+00 0.0e+00 0.00+00 0.06+00
86e-15 0.0e+00 00e+00 0.0e+00 0.00+00

8115 000+00 0.0e+00 000+00 0.00+00

A Saas s R DAL e TN M VOV UAOTY
256-29 0.0e+00 0.08+00 0.09+00 0.0e+00
520-15 0.0e+00 0.00+00 0.00+00 0.08+00

T 12029 ooe+oov
Co57 26015 0.0e+00

Co-58 14032 0.0et00 0.0e+00 0.0s+00 0.0e+00 28032 0.0e+00 0.0e+00 0.08+00 0.09+00
Co-60 1.50-07 _0.0e+00 0.0s+00 0.0e+00 0.0e+00 29007 000+00 0.06+00 0.08+00

0 000100
P T 7, 75 ) 5 S 39 X ’::,q.m
0.034"00 0.0e+00 8.59-15 0.0s+00 0.0e+00 0.06400 0.0e+00
0.0e+00 0.02+00 6.40-10 0.00+00 0.00+00 0.00+00 0.00+00
.0.0e+00 0.0e+00 22042 008400 0.00+00 0.0e400 0.00+00
- 1 19-39 ) OMJ 0.08“'00 D.OB"’m 0.03"'00

0 De+00 0.0e-bm 0.0e+00 6.2937 9.09-35 0.0e+00 0 03*00 0 09+00 1.3948
0.0e+00 0.0e+00 - 0.0e+00' 5.30-09 26003 0.08+00 0.00+00 0.0e+00 1.00-08
M 0.0e+00 0.00+00 0.00+00 200-36. 0.00+00 0.00+00 0.00+00 0.00+00

Nb-93m oowao’ 0.00+00  0.00+00 vomoo 0.0e+00  00e+00 00e+00 0.0e+00 0.0s400 0.08+00

Nb-54 0.00+00 0.00+00 0.0e+00 0.00+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.00+00 0.0e+00
Nb-95 0.08+00 0.08+00 0.0e+00 0.06+00 0.0e+00 0.00+00 0.00+00 0.00+00 0.00+00 0.0s+00
Mo-93 2.40-04 0.061'00 0. 001-00 _ 0.0e+00 _ 2.79-04 4. 6&-04 0. 06*00 OM 0.09*-90 5.20-04
e S e T 3008 S A% o 608 53 Dr0R OIS BRI L
Te-97m 1.50-09 0. Dei-m 0 Oe*m 8.90-35 5.8664 2.89-09 0 De+00 . Oaﬂ'.lo 1.79-34 1.10-33
Te-99 9.50-03 0.0e+00 0.00+00 18002 3.80-02 1.80-02 0.0e+00 0.0e400 3.1e-02 7.50-02
Ru-103 35040 0.00300 .0.0e+00 0.00+00 0.00+00 87040 0.08+00 0.00+00 0.06+00 0.0940D
Ru-108_ 3.08-33 D Oe+00 D.Oe+00 0.0e+00 0.0e+00 5.60-38 0.0&*90 0.0e+00 0.00+00 0.0e+00
Agrioem T T 87608 ol ¥ 0,08 %005 G 0a¥00 % 0.06¥0d ;003 001
Ag-110m 5.89-38 0.0e+00 O.DB+00 0 09*00 0.0e+00 1.19-37 0.0e+00 0.0e+00 0.00400 0.00+00
C3é-109 88015 0.0e+00 0.0s+00 0.0e+00 B.20-38 150-14 0.06+00 0.0e+00 0.08+00 1.20-37
Sn-113 230-37 0.00+400. 0.00+00 0.06+00 0.0e+00 450-37 0.0e+00 0.0e+00 0.00400 0.00+00

6.30-42 qu 0.00+00 D.00+00 0 __0.00+00 ’1.36-41 _D00+00 0.0e+00 W _0.0e+00
OV Gtheackey 0.06+007:0.08 00,5 0 De 00 e REHL L R 0. 0e¥0Q.. (L0g+ 00
Te-123m 20010  0.0e+00 003+00 0.0e+00 6.10-38 366-10 0.0e+00 0.0e+00 0.06+00 1.26-35

Te-127m 13010 0.0e+00 00e+00 0.0e+00 B8.30-33 230-10 0.00+00 0.00+00 0.08+00 1.60-35

125 24015 0.0e+00 0.0e+00 B8.46-33 34034 48015 0.0e+00 00s+00 1.60-34

129 40001 0.0e+00 0.094-00 4.79-01 1.49+m 78001 0.02:00 0. 004-00 9.26-01
giéﬁi\u:gm ; &‘”" : "" ’ 5 :. ';‘ '~ % ?L&%i - : »,:;,: B ?,?"“5‘
Cs-134 17017 0.081'00 0.00+00 0.06400 0.06+00 36017 008400 0.0s+00 00600 0.06+00
Cs-135 16605 0.0e+00 0.0e+00 00e+00 0.02+00 32005 0.00+#00 0.0e+00 0.00+00 0.08+00
Co-137 4.20-07 0. De+00 0.0e+00° 0.00+00 0.0e+00 8.7e-07 0.00+00 0.00+00 0.0e+00 0.08+00
Ba133 13043 3de05  8Ae0d ooe+oo 006400 28013  8.9005
B0 T RO DR8I  O D a0 (OO0 T O ORTO T b+ a0 00T O
Ce-141 0.06+00 D DHOO 1 0.06400 0.09+00 0.0B-I'OO O.De-l-OO 0.00-*00 0.09*-00 0.06+00 0.03+OD
Co-144 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.00+00 0.0e+00 0.00+00 0.08+00
Pm-147 0.0e+00 0.0e+00 0.0e+00 0.0e+00 D0.0e+00 0.0e+00 009+00 0.0e+00 0.0e+00 0.00+00
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Appendix G-1 ' - Normalized Eﬁbctwe Dose Equivalents from Copper

Yable G1.41 Nommalized eﬁecﬂve dose equivalents from all path : Leachate-Industrial-scra
: Mass-based EDE (pSviyperBg/g) _._.stx___(uSv!VPefBQ’mﬁ

Radionuclide - “Mean____bth___60th__ 90th __ 95th . Mean _50th ___g0th ___e5th
Sm-151 0.00+400__0.0+00 0.00+00 _0.0e+00 o.oewo .0.0e00  0.0¢ 0.0e+00 0.0e+00 o.q_apo
E6-152 5117 770.00+00%50.06 F00°2:0.06 300 150 DeT00- D D+ 00 1 2r - D06 L00 & D 06 ¥0D £20.06 §00 £
Eu-154 0.0e+00 0.0et00 0.0e+00 0.0e+00 0.0e+00 _0.0e+00 _0.0e+00 . 0.0e+00 ooe+oo 0.0e+00 -
Eu185 = 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00 -0.0e+00 0.00400 = 0.0e+00
Gd-153 0.0e+00 0.0e+00 . 0.0e+00 0.00400 0.08+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00
" Tb-160 19026 005400 Mewgwgoewo o.oe+oo : y;g;ﬁse-zs o.oa-roo '0.00400 _ 0.0e+00 0.0e+00

b Fn X “ boarks S Fors LR

Tm171  58e08 0.0e+00 0.0e+00 0.0e+00 0.0e+00 o 12007 o
Te-182 © 83e21 00e+00 0.0e+00 0.0e400 0.0e+00 . T.de21 000400 Of
w-181 1.29514 000400 - 0.0e+00 0.0¢+00 0.

2-59-18 OMO OMO
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Normalized Effective Dose Equivalents from Copper Appendix G-1
Table G1.42 Normalized effective dose equivalents from all pathways: Leachate-municipal-

Radionuclide Mass-based EDE (uSvly per Ba/g) Surficial EDE (uSvly per Ba/em?)

Mean _5th _ 50th _ o0th __ 95th Mean  5th___50th  90th  O5th
H3 35005 0004100 240083 50005 15004 6.80-05 0.08¢00 4 69-08 9.60-05 2.80-04
Cc-14 8.0e-05 0.00+00 0.0e+00 12008 9.20-05 12e-04 0.0e+00 0.0e+00 2.30-08 1.70-04
Na-22 56040 0.00+00 0.06+00 0.0e+00 0.00+00 11033 0.00+00 0.0e+00 0.02+00 0.05+00
P-32

_3.66-44, D:0et0
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Ca-45 4.8& 7 0 08"'00 0.091'00 1.90-33
cr-51 8.59-40 0.0e+oo 008400 0.0e+00 0.0e+00 1.76-39 0.00+00 0.0e+00 0 Oo+00 0.00+00
Mn-53 7.00-07 0.00t00 0.0s+00 0.0e+00 0.0e+00 140-08 0.00+00 0.00+00 0.00+00 0.09+00
Mn-54 82023 0.00+00 0.00+00 0.0e+00 0.0e+00 19022 000400 0.08400 0.08+00 0.09+00
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Appendix G-1 B Nommalized Effective Dose Equivalents from Copper -
Table G142 Normalized effective dose equivalents from all pathways: Leachate-municipal-scrap ’

Mass based EDE (uSvly per Bq/g) . Surficial EDE (ySvly per B/om)
Radionuclide = ™%t 60th __ §0th __ ©5th - Mean __ 6t __ &0th __ 80th 65k

Sm-151

B 1ot 00LI00 B00H0 D080 DDE00
32615 00100 00e+00 0.0e+00 0.0e+00
| 32616 008400

TI70 L & ¥ : =
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Normalized Effective Dose Equivalents from Copper Appendix G-1
Table 81.43 Normalized effective dose equivalents from all pathways: Leachate-industrial-slag

] Mass-based EDE (ESVQ per m . Surficial EDE (uSvly per Bg/em?)
Radionuclide =5 — om S5th Moan__ 5th___ E0th __ ooth G5t
H3 i X Oe+00 0. QS’POO 0. 09"'00 0.09*00 0.0e+00 0.0e¢+00 0.06+00 0.00+00 0.00+00 0.0e+00
c-14 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.06+00

Na-22 20039 0.0e+00 008%00 00s+00 0.0¢+00  3.8039 0.0e+00 0.0e+00 0.08+00
_ 7ge42>_00e+oo_0_09+oo“uoe+m/uoemo -

3P - Jen ), . R
14003 0.06+00 0.08+00 1.80-03 54003
35003 0.0e+00 0.0e+00 45003 1.4e-02 A : 0.
700-04 0.00+00 0.00+00 1.1e-03 3.00-03 130-03 0.0e+00 0.00+00 2.19-03 5.7¢-03
1.20-22 0 Ds+00 0 0.08+00 49038 1. ' 00 . 0.0e+00 84938 2.69-35

b i % 2 Qe o i i W 5 .;1‘ "l .:) . i, ;..Kn‘ B ..
1. 19-39 0 De+00 0. 06*00 0.06+00 0.0e+00 210-39 00e+00 0. owoo 0.0e+00 0.034—00
1.0e-08 0.00+00 0.00+00 0.0e+00 0.02+00 19008 0.0e+00 0.08+00 0.00+00 0.08+00
1.60-17 0.00+00 0.00+00 0.0e¢00 0.0e+00 34017 0.0e+00 0.06+00 0.0e+00 0.09+00

1.5e-18 0.00'1-00 -0, 0a+00 0.00+00 0.0e:00 2.80-18 n.o'e+oo o.ue+oo 0.0e+00 0.08+00
W :%»’. ~L': Vit m S el TG A ’a .3

T G B0 B0 0T B 0540020 000, B AGHORS B 0400
1.90-32 0.034'00 0.03*00 o.omo 0. De+00 3.60-32 0.0e+00 0 034-00 D.Oe'!'OD 0.00+00

Co-57 9.60-18 0.00+00 0.08+00 D.OséD0 0.0e+00 '  1.80-15 0.00+00 0.0e+00 0.00+00 0.00+00

Co-58 9.10-38 0.0e+00 0.06+00 0.0e+00 0.0s+00 18035 0.0e+00 0.00+00 0.0e+00 0.0e+00

.18-07 000100 0.00+00 0.0e+00

R 4 Sl D Fid)
7. 99-14 0. De+00 0.0e+00 0.00*00 0.09+00
6.70-10 0.0e+00 0.08+00 0.08+00 0.08+0D
20043 00000 0.00+400 0.00+00 0.00+00
0 v 0.0e+00 0.06+000.De*005000+00 0004'00 .

409-14 ooe+oo "0.08+00  0.08+00
Zn-65 3.3e-10 0.0e+00 0.0s+00 0.0e+00
As-73 1.0043 0.00+00 0.00+00 0.0e+00 0.
o.oe+oo 0.0e+00 0.0e+00 _o.ue+oo
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Sr-89 2.00-36 0.084'00 0.06+00 00e+00 360637 41038 0 03400 0.00+00 0.08+00 T 0937
Sr-80 8.10-04 0.00+00 0.0e+00 0.0e+00 1.10-08 17003 0.0e+00 0.0e+00 0.00+00 1.90-08
Y91 58020 0.06t00 0.00+00 0.0e+00 0.00+00 1.10-19 0.00400 0.0e+00 0,0e+00 0.0e+00

0 Oe+00 0. Oe+00 0.00’*00 0.00+00
0.0e+00 0.00+00 0.00+00 0.00+00 0.06+00
0.00+00. 0.0e+00 0.00+00 0.0s+00 0.08+00

3.73-04 0.030'00 0.09-0'& 0.03‘*00 2.80-04

Nb-94 0.0e+00 0.00+00 0.00+00
Nb-85 0.0e+00 0.0e+00 0.02+00

To97m 5.23-10 00e+oo 00e+oo 820-35 44034 9.90-10 o.o=+oo ooe+oo 129-34 a.se-a4
To-99 59003 0.0e+00 0.08+00 1.0002 25002 12002 0.00+00 0.09+00 20002 4.80-02
Ru-103 0.0e¢00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.09+00 0.09+00 . 0.09+00
Ru-108 _ _ 0.0¢+00 00e+oo 0.06+00 0.06+00 008400 { :

AQ-1080y < Rong m15 o e X 2 0.0H007 A
Ag-110m 0.0e+00 0.0e+oo 0.00400 0.0e+00 ooe+co 0.08+00 0.00+00 0.0s+00 0.00+00 0.06+00
C3-109 3.1017 0.00+00 0.00+00 000+00 72038 8.00-17 0.06+00 0.00¢00 0.06+00 1.30-37
Sn-113 210-33 0.06+00 0.0e+00 0.0e+00 0.06+00 39033 0.0e+00 0.00+00 0.0a+00 0.0e+00
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Te-123m 009400 000*00 009+00 OON'OO 0094'00 one+oo 0.0s+00 M 0.00+00 0094‘&
Te-127m 0.00400 0.0e+00 0.0s+00 0.0e+00 0.00+00 0.0g+00 0.0e+00 0.0¢+00 0.00+00 0.0e+00
11125 250-13 0.0e+00 008400 4.78-35 1.90-38 53013 0.0e+00 0.0s+00 B8.90-35 37034
129 26001 0.00+00 0.00+00 3.00-01 9.10-01 5.10-01 0.004'00 0.09*-00 5.70-01 1.76"'00
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Cs-134 0.00+00 0.0e+00 0.09+00 0.0e+00 0.0e+00 OM 000"‘00 0.08+00 0.031'00 0034-00

Co-135 0.00+00 0.0e#00 0.0s+00 0.00+00 0.0e+00 0.00+00 0.06+00 000400 0.08+00 0.0e+00
Cs-137 0.00+00 0.0e+00 0.0e+00 000400 0.0e+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.05+00
Ba-133 3.79-04 0 OB+00 0. 09+00 2.69-13‘ ’ 1.80-05‘_ ?.1&04 ‘n.oe+uo 0 . 0.00+00 4.30-13 3.60-03

oA ST 1 Ay 4 0006 ¥00 A0 00 T %0l
Co-141 o Oe+00 0 Oe-l-OO 0.0s400 0.08400 0.00+00 “0.0e400 0. 034'00 0.0e+00 aomo 0.0e+00
Co-144  0.0e%00 0.0e+00 0.00+00 0.0e+00 0.00+00 0.0e+00 0.00+00 0.00+00  0.00+00 0.08+00
Pm-147 0.0e+00 0.0e+00 0.0e+00 0.0s+00 0.0s+00 0.0s+00 0.0e+00 0.00+00 0.09+00 0.08+00
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Appendix G-1 ' 3 NonnaldeﬁbcuveDoseEqmvn!emsﬁ'omCopper

Table G143 Nonmalized effective dose equivalents from all pathways: Leachate-Industrial.slag

Radionuclide Mass-basedEDE(uSva per Bg/g) - Surficial EDE (1;Svly per Bg/om?)
Mean 5th 50th 90th 85th _Mean 5th §0th 80th 85th

Sm—151 0.054-00 o.o:»oo 0.0e+00 owoo 0.0e+00 . W

S 0060 T eV 0 Det0 S e o 0 0m P A0 K0 BeA0 0 000 S0 DT T ngeen

Eu-154 T 0.0e+00  0.0e+00 0.0e+00 0.08+00 uoe+oo © 0.0e400  0.0e+00 ooemo 0.0e400 O.De+00

Eu-155 © 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 000400 000400 0.0e+00

Gd-153 - 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.02+400 000400 0.0e+00 - -0.0e+00 0.0e+00 0.0e+00

Tb-160 9.40-31
T e

00 18 T Be V00 L0600 T50.06 R0 120 BeT00 KT TIA G 15 K0 500 0 Dot 068500
Tm-1T1 2.19-09 008*00 0.00400 000400 0.0e+00 4.26-09 0.0e+00 008-1-00 00e+oo 0.0e+00

1.8&30 00e+00  _0.0e+00 0.03+00 0.0e+00_

Ta-182 1522 0.0e+00 0.0e+00 0.0e+00 0.0e+D0 - ‘34622 000400 0.0e+00 0.0e+00 0.0e+00
W-181 32¢-16 0.00400 0.0e+00 0.0e+00 0.0e+00 - '68e-16 0.00400 0.0e+00 0.0e+00 0.0e+00

W-185 6.70-29 m D.Oe+00 U.Deﬂm o.w;qo - 1Ae-19 0 Oe4~00 0.0e+oo 0.03+00 0 Oe+0 0

Ir-192 0 09*00 omoo 0 09*00 0.0e+00 0.0e+00 0 09*00 0 De+00 0 De+00 0 De+00 D.Oe+00

T204 26030 0.00400 0.0e400 0.0c+00 00e+00 : . 62e-30 o.oe+cp -00e+00 0.0e+00 0.0e+00

Pb-210 13¢-03 0.0e+00  0.0e+00 0.00+D0 :

¥ {,:pm megvgaw uoem G i

50,00 ¥00_ 4006 +00. +D De 007 e, )
0.0e+00 0.06+00 0.0e+00 0.0e+00 009-1-00- -
0.00+00  0.00+00 “0.00+00 0.0e+00 0.0e+00
 0.0e+00 0.0e+00 - 00e+00 0.0e+00 - 0.00+00 -

006400 0.

"~ 0.06400 'o.wm‘:o.omo 0.00+00
0.0e+00 006400 00e+00 0.0e+00
0.06400 - 0.0e+00 0.0e+00 * 0.0e+00

0.0e+00 "0.064'00 0.00"’00 0.0e+00 0084-00 0.09*00 0.0e+00 0.004'00
0.0e+00 0.0e+00 0.00+00 0.0et00 0.0e+00 - 0.0et00 0.0e+00 0.0e+00. 0.0e+00 0.0e+00
0.0e+00 0.08*00 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00 0.0e+00  0.0e+00

2.39-02 0.De+00 000400 0.0e+00 0.09+00
U235 38002 0.0e+00 0.0e+00  0.0e+00 ' 0.0e+00
U-236 21602 0.0e+00 ©00e+00 0.0e+00 0.0e+00 3
- 2-10-02 0.0e+00 0.064’00 0.004'0? 0.0e+00 4.1e

24608 0.06400 0.06400 0.06+00

Pu-233 18606 0.00+00 0.06+00 0.00+00 0.0e+00

Pu239 13004 00e+00 0.00+400 00e+00 0.0e+00
13001 000900 000400 000400 00

cm-243 0.0e+00 0.00+00 009+00

. Cm-244 0.0e+00 0.0e+00 0.0a+m

- Cm24s 000 ¢ owoo o+
cm246 ’ n&’&wﬁi&% 0e+00 Shra
Ccm-247 i vo.woo GOe+OO 0.De+00 0.0e+00 - 0.0e+00
Cm-248 0.0e+00 - 0.0e+00 0.0e+00 0.0e400 0.00+00
Bk-249 0.0e+00  0.0e+00 0.0e+00 0.06+00 ~ 0.00+00

e L Y T T .

3E006 000400 B 00r00 . 0/00I00- 0.08400
~9.8004 - 0.0e+00  0.0e+00 00e+00 0.06+00
55037 00400 00e+00 00e+00 0.0e+00

. Note.'l’oemvetthesevaiuesbmﬁvenﬂonﬂmﬁ&hémfyperpdlgormnwperpcilmmhﬂywaka 7
: : - G-87 . - NUREG-1640



Normalized Effective Doss Equivalents from Copper Appendix G-1
Table G1.44 Normalized effective dose equivalents from all pathways: Leachate-municipal-slag

Radionuclide Mass-based EDE (uSvly per Bg/g) Surficial EDE (uSvly per Bg/em?)

Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th
H3 0.00+00 0.0s+00 0.00+00 0.08+00 0.08+00 0.08+00 0.08+00 0.00+00 0.08+00 0.08+00
C-14 0.0e+00 0.08400 0.0e+D0 0.0e+00 0.08+00 0.0e4+00 0.0e+00 0.08+00 0.0e+00 0.00+00

0.0e+00 0.0e+00 0.0e+00 0.08+00 156-39 0.0e+00 0.0e+00 0.0e+00 0.0e+00
009+00 0.0e+00 0034'00 ‘0094'00%»

N5 4 “&v 2 v;<.~ : it T o ’:” D 5y &
C-38 489-04 003*00 0.0e+00 5.10-04 1.7e-03 9.10-04 OOB'I-OO 0.0e+00 9.90-04 3.35-03

K-40 14003 00e+00 00s+00 1.30-03 4.6003 27603 00e+00 0.00+00 25003 8.80-03
Ca-41 30004 008400 00e+00 32004 91004 56004 00t00 00s+00 682004 1.86-03
A2 vooe+oo_ 00000 12038 aaa-ss ,J2223. 000400 000400 23038 74038

9 BMO 0.00+00 0.004-00 0 001'00 0 0e+00
1.70-08 0.08+00 0.00+00- 0.00+00 0.08+00
120-18 0.0e+00 0.0e+00. 0.06+00 0.0s+00

: 1.2%:15 0.06"‘00 0.094'00 0.0e+00 0 Del'OD

2-59-14 0.00‘1‘00 0.0¢+00 0.03400 0 094'00

Zn-65 9.9¢-12 0.00400 0.0e+00 0.0e+00 0.0e+00

As-73 1.7e-44 0.0e+00 0.0e+00 0.00+00 0.0s+00
OM 0.09*00 0 03*00 0. 094'00 0.06*00 .

Sr-89 35637 DUsHD 00s00 000400 82033 720-37 0.08400 006400 00e+00 12037
Sr-90 15004 0.00t00 0.0s+00 00e+00 2.3e-09 29604 008400 0.0e+00 0.08+00 42009
Y91 12022 0.0e+00 0.00t00 0.00+00 0.0e+00 23022 008400 0.0e+00 0.0e+00 0.09+00

000100 0.06+00  0.06+00 0.06+00 /ooe+oo y
Nb-04 000400 D00 000400 00e+00 0.05+00
006400 0.00+400 0.00+00 0.0s+00 0.0e+00

*r; o i3
008"’00 1.80-35

1 69-10 0.06*00

To99 24003 0.00+00 00e+00 33003 8.50-03 4.60-03 0.0e+m 0.0e+00 8.32-03 1.78-02
Ru-103 0.06+00 0.0e+00 0.0e+00 0.00+00 0.06+00 0.0e+00 0.0e+00 009+0Q 0.0e+00 0.0e+00

s KNS . : cEga 4 A pory,! , 3 o g '.-‘;: i :‘;Y:U
Ag-110m 006100 0.06+00 000300 006400 009?00  00e+00 000400 00e+00 0.0e+00 00e+00
Cd-109 88017 0.0e+00 008400 0.0e+00 9.08-39 13218 - 0.00400 0.0e+00 0.0e+00 1.70-33
Sn113 77039 ' 0.0s+00 0.06400 0.0¢+00 0.0e+00 15033 00e+00 0.0e+00 0.0s+400 0.0e+00

16242 000400 _0.00+00 :

Te-123m 0 00*00 0. 00+00 0. 03*00 0.09‘1'00 0.00'1'00 0.084-00 0.03*00 0.0e+00 D.Dﬂm 0.064'00

Te-127m 0.00400 0.0e+00 0.00+00 0.00+00 0.0e+00 0.0e+00 0.08+00 0.00+00 0.00+00 0.0e+00

13613 . 0.06+00 0.0e+00 1.10-33 5.18-35 2.89-13 0.0e400 0.00+00 21635 9.90-35
0. 06"'00 0. D&*OO 8.16-02 3.00-01 0.0e+00 aaewo 1 69-01 5.83-01

i R sfig 8T 1"’" R ﬂmﬁi\; .@% ol FST

0.00+00 0.08+¢00 0. 03*00 0.03*00 OM

Cs-135 0.0s+00 0.08+00 0.0c+00 00¢+00 0.0e+00.  00s+00 0.0e+00 00s+00 0.0e+00 .0.08+00
Cs137 0.0e+00 0.0e+00 0.0e+00 00e+00 0.0e+00  00e+00 0.0s400 0.0e+00 0.06+00 0.06+00
Ba-133 11904 000100 0Det00 90014 43008 21904 o.oe+oo 0.0e+00 _1.80-13 85008
339 T 0eF 00" 0,08400.. 0.00H00 008400 7 006+ 00 o 125 O B0 B0 o ey T |
Cotél  00c+00 00e+00 006400 000400 008400  0Des0D 002+00 00e+00 00e+00 008400
Ca-144 006400 0.06+00 0.06+00 0.09+00 00s+00  0.0e+00 0.0s+00 0.0g+00 0.0e+00 0.0e+00
Pm-147 006400 0.0e+00 0.0e+00 00e+00 00s+00  00e+00 0.0e+00 0.08400 0.06+00 0.08+00
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AppendixG-1 S -~ Normalized Effective Dose Equivalents from Copper
- Table G1.44 Nommalized effective dose equivalents from all pathways: Leachate-municipal-sia -

Radionuclide Mass-based EDE (iSuyperByl) - Surficial EDE (uSvly per Bo/cnv')
Mean Sth 80th 85th - __Mean §th 60th 90th 985th

oH00 75 S0 Dot 00 2 TD0SW00T0 0870050

_ 0.08*00 0.00400 0.0e+00 - 0.0e400 0.06*00 0.0e+00 000400 0.0e+00
0.06+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0et00 - 0.0e+00 0.0e+00 0.0e+00 0.0e+00
0.0e+00 0.0e+00 ©0.00400 0.00400 0.034'00 0.0e+00 0.0e400 0.0e+00 0.0e+DD

_ 000400 000300 0.00400 a.se-os_ 002400 006400 D.0es00 - 0

75023 000400 0.0e+00 0O0c+00 00et00 . 16622 00e+00  0.06+00 0.0e+00 - 0.0e+00
W-181 16616 00s+00 002400 00e+00 0.0e400  SA4e-16 0.00400 0.00400 0.06+00 0.00400
W85 - 3420 }o.oe+oo 00es00 000400 00et00 72020 00e+00. 006300 000400 00e+00

! 006400 00400 006400  00e+00 006400 0.00+00 0.0es00 0.0
Pa-231 006400 00¢+00 00e+00 000400 000400 _0.0e+00 002400 0.0e+00 0.0e+00 0.06+00
22002 n.oemon.oaoo £.00+00 noewo ’

U234 ’ Lk _ o 2.69-02 0.0e+00 00e+00  ©.0e+00 00e+00
3 - 87602 008400 002300 0.00+00 0.0e+00

24002 000300 0©.L0et00 0.0e+00 0.0e+00

- - 249-02 0ﬂe+00 .De+00 o 0.0e+00 OM

Y a0 000D D000 Oor00 880500
006400 0.0e+00 00et00 - 006400 (0.0e+00. 0.0e+00  00e+00 0.00+00
A : 006400 000400 ‘0.06+00 0.0e+00 - 0.06+00

1.99-07 0.0e+00 - 0.0eﬂ'm 0.00+00
47e05 000100 0.06¥00 0.0e+00
27638 -0.0e+00 0.06+00 .- 0.0e+00 -

.0e+00 OMD 00e+00 - - 30039  0.0e+00 0.00+00 - 0.0e+00
A DeE & 0.08 00 721 : = 1 40:087 /0,00500  70.00400 . 0.0 400 1.
Note Tomnvenﬁ:aseva!uesbmmemmunlts(nuBWyparpdrgormnVyperpwm muitiply by 3.7e-3
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Normalized Effective Doses from Copper Appendix G-2
Tabla G2.1 Normalized effective doses from all pathways: Scrap yard

Radionuciide Mass-based effective dose (uSviy per By/g) Surficial effective dose (uSvly per Bg/cm?)

Mean 5th 50th 90th_ 95th Mean 5th 50th S0th 95th
H3 11008 24007 89007 22008 34008 219-08 46007 13008 42008 8.50-08
C-14 27005 47008 1.70-05 56005 3.60-05 53005 9.0008 33005 1.1004 1.7004
Na-22 79001 47001 50001 1 GO'I'OO 242400 15e+00 32001 97001 3.16400 4.5e+00
P32 1503 23004 89004

C+38 “19004 80004 91004 50604 15004 37204

K40 85602 14002 41002 13001 2.0e01 13801 27002 7.90-02

Ca-t1 12005 17008 7.70-08 25005 39805 24005 32008 15605
35005 w.gxm 17004

1 90-03 8.19-03 200-02 3.09-02
32008 83007 20008 64006 9.90-08
5.80-01 12001 3.60-01 120400 1.76+00

. SM 3.40-06 2.49-05 7.89-05 1.20-04

2.30*& 4 89-01 1.46+m 4.501-00 8.934-00

. . . 16002 34003 10002 232002 4.80-02

Co-58 28901 81002 18001 5901 8.90-01 57001 12001 36601 1.1a+00 1.70+00
6.39-01 2.00*00 3.004-00 1.96+00 4.16-01 ) 1.234-00 3.904-00 5”'.!9-1'00

Ni-63 1.00-05 2«46-03 540-05 2.15-05 3.10-05 2.08-05 459-08 1.20-05 408-05 500-05
Zn-65 21001 45602 14e-01 430-01 85001 4.19-01 B8.7e-02 26001 33001 120+00
As-73 80005 15005 38005 12004 18204 12004 2905 73005 230-04 35004
Se-73 8.50-02 1 40-02 4. 19'02 1 30-01 2.09-01 1 36-01 2.69-02 7. 90-02 2-50-01 3-79-01
Sr-89 1 09-03 2.36-04 3.59-04 20003 31003 20003 43004 1.28-03 3.99-03 &09-03
Sr-90 520-03 13003 33003 10002 1.68-02 1.00-02 25003 84003 20002 3.00-02
Y-31 23003 5.170-04 15003 46003 7.16-03 45003 98604 28003 9.00-03 14002

1.16-04 3.19-05
s g )

4.29-05 1 .29-05 2.7e-05 59-05
36601 120400 1.70+00 110400 23001 7.00-01 220+00 3.304-00
120-01 3.8¢-01  5.90-01 37001 74002 23001 74001 1.10+00

7.60-03 2.48-04 3.8&04 2.30-04 3.76-05 14804 4.70-04 7.29-04

19604 12604 34005 "77905 24008 37004

Te-39 77005 21005 49005 15004 230-04 15004 40005 984005 30004 45004
Ru-103 11001 23002 7.1002 23001 3.50-01 22001 44002 14001 44001 87001
Ru-108 7.80-02 .73-02 4.90-02 15001 2.4e-0% 1.59-01

1SR L w e s :‘ Sityed Js; g Syt m o e TR wo-::g; o iR

St e 2 S o M 3 il b gt Syt kol e} O < & 2

Ag-110m 96001 2.00-01 3.13-01 1.98+00 2 90+00 196400 39001 120400 376400 5.50+00
Cd-103 27004 7.8005 17003 53004 82004 52004 1.50-04 33004 10003 1.60-03
Sn-113 65002 14002 41002 13001 20001 13001 26602 79002 25001 370D

‘5.79-01 1.29-01 389-01 9

13002 28003 "m 27602 41802
Te127m - 15003 34004 04804 30003 45603

125 53008 7.8005 33004 11003 16003
44000 51004 28603 92003 1, i

Cs134 '“'ue-m '"129.01“ :149-01” .1mo“17e+oo" 'A.1e+oo 22001 876-01 Fwry 310100
Co-135 84005 11005 53203 17004 27004 16004 22005 10004 34004 51004
Co-137 20001 42002 12001 40601 80004 38601 81602 24001 77001 1.1e+00

19002 gs.swz 18601 27001 17001 35002 11001 3de0? nggm
Ce-141 45003 91004 28003 90603 1402 88003 17003 55edd  i8el2 27042
Co-144 19602 42003 12002 35002 58002 37002 80003 23002 75002 11001
Pm-147 80005 17605 3.80-05 12004 1.8004 12608 32005 73005 23004 35004

NUREG-1640 G-90



Appendix G-2 : ' Normatized Effective Doses fromCopper
Table G2.4 Nommalized effective doses from all pathways: Scrap yard

Radionuciide - Mass-based effective dose (uSviyperBa/fg) ~ __ Surficial effective dose (uSvly per Bg/em?)

Mean Sth____ 50th §0th g5th =~ __Mean 6th §0th 80th 85th

_ 84005 23005 63005 17004 26004

Bt R DR ek BB e D11 Ko 001240700
. 120400 = 7.8¢01 1.7¢01  5.06-01

© 13603 42003 €3203 40003 8.B004 26003 |

16003 60003 75003 48003 1.0003 30003

!.10-01 6.89-01 1.00+00 6.60-01 34001 4.29-01

5 ¢ & N M
15605 47005 72005 : 05
8.89-02 26601 B4o01 13e400 4’ 81001 - 1.7001 651001

8.83-05 26604 8.39-04 13603 ‘
R 0e 01 T A0 120015 40601 e Be0] L B Dee 2.8e 4 1e300;
ir-192 1.9901 3.90-02 1.25-01 3.86-01 B.Be-m 36001 76002 23001 7.3e-01 1 1a+00
204 20004 50005 13004 4.06-04 6.0004 -3.80-04 - 07605 - 25004 - 78004 12603
Pb-210 76002 18002 48e02 15601 23001 = 15001 3.7e02 . B4e02 3.0e01 4.50-01
i ) 1 3.4e-01 116400 1.7¢400 : - 1.1e+00 - -220-01 6.79-01 ,2.134-00 31e+00
R7e02L 7 E 200 T 502 [ A4601 T 2001 2o Dos.
- Ra-226 6.99-01 1.69-01 4.35-01 1.4e+00 2.1e+00 T 130400 - 3.0e01 - 8.49-01 2.7e+00 3.99+00
Ra-228 88001 83002 24001 T6e-01 196400  — 74001 -18007 47001 150400 220400
Ac-227 106400 28e01 63001 2.0e+00 3.1e+00 19000 64001 122400 .3.8e+00 5.98e+00
- 9.0941 2.53-01 '5.7e-01 1ae+no 2.79*00 ’ 1.1’9;00 :479-01 .1e+00 3.594»00 5.394-00

Q4601 12001 2801 88601 130400  8Sed1 22001

Th232 46601 13201 28001 04001 14e00  90e01 - 24001
Pa-231 14400 39001 00001 280400 44e:00  2Bes0D  7Ae01
Ale01 11601 26001 82001 1 2.1601 ;

u-234 9Ae02 25e02 6.80-02 19001 28601 18001 48002 11601 86601 ,
U235 11601 31e02 67602 21601 32001 21601 58002 13¢01 . 41001 63001
U236 | BTe02 23¢02 65e02 18001 26001 17601 44002 11601 34e01 51601
8102 28602 57002 - 18001 28001 18001 48002 11eo1 5.49-01‘

4 2801 R, £ Vi ‘iz el ﬁ§ £ ¥
Pu-235 20001 63602 12601 88001 60601 © 88601 10601 2.49-01 76601 120400
Pu238  47e01 13001 30001 ©5e-01 146400 - 92001 24e01 67601 1.80+00 2.Be+00
Pu239 . 62001 14601 32601 106400 166400 = 1.0e+00 26001 62001 2.0e+00 3.0e+00
Pu-240 52001 14001 32001

Pu-242 4.68-01 1.30-01 3.00-01 " 9.8e-01 :
Pu-244 8.0e01  1.7e01 3.89-01 12e+00 1.8e+00 -
CAM241 . 4301 12001 27001 87601 130400 83001
) 12e-01 2.76-01 8.7001 - 132400 - 830-01
E5 B gﬁ TR A0 Be e

s B58D1.5.1.0e 4001 2 Te¥

, . . 26002 - 68¢02 18001

34001 82002 29601 67001 100400 65601 18001 - 4.90-01 130400 2.0e+00

27e01 T4e02 17e01 65001 83001 53001 14e01 33001 1.4e+00 1.6e+00
© 28001  9.00-01 ' ‘Wt';@ Tet00 2

499-01 1 3.1e01  £.70-01 L 94001 27001

156100 42001 -9.7¢01 S.1e+00  4.7e+00 3.00400 7.80-01
17603  450-04 ,1.0&03 34003 b5.1e03 32003 86004
‘ - ATe01 —4.49-02 Dot

35&01 9.4e-02 22&-01 7.10-01 110400 - o )
75601 20001 47e01 15e4+00 230400 | 15e+00 39e01 . 8.00-01 ,M 44e+00
20601 52002 42001 39801 6001

5.70*00 12&*00 3.60+00 1.1e+01 _1.7es01

Note: Tamnmmﬁm'm (mmmiy}érpéﬂgormnvyperpwm nuﬂhplybya.'l )
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Normalized Effective Doses from Copper Appendix G-2
' Table G222 Normalized effective doses from external exposure: Scrap yard
Radionuclids —N2Ss-based effective dose (Svly perBa/g) Surficial effective dose (uSvy per Bg/cm?)
Mean _ 5th ___50th __ OGth ___ O5th Mean __ 5th___ 50th __ 90t __95th
H-3 0.0e+00 0.00400 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.08+00
C-14 40007 B8.6008 25007 81007 12008 1.80-07 16007 49007 1.60-08
Na-22 79001 1.7e-01 50601 1.6e+00 2.4e+00 15e+00 32001 9.75-01
P32 T3e04 11004 AJedd 1Se03 24603 14003 21e04

&

4.29-05 12004 3.90-04 5.9&04 3.80-04 809-05 2.4&04 769-04 1.19-03_
14002 41902 13001 20001 13001 25002 79002 2501 3.70-D1
Ca41 0.00+00 0.00+00 0.00+00 0.08+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.00+00 0.09+00
m 7. 9&-08 5 09-06 1.19-08 1M5 1.59-05
s L3et00 - 200400 2 =1 Laev00s 27001 . A6l s '
1.00-02 1.80-02 98003 1 99-03 6 00-03 2.00-02 3.09-02
0.0e+00 0.00+00 0.0e+00 0.06+00 0.06400 0.0e+00 0.00+00 0.00+00
’ 1.9001 8.00-01 9.0e-M 58001 12001 36001 1.20+00 1.704+00
72012 2301 — 22011 ATe12 14811 4. 4&% 8.50-11

. 2.36-1-00 48001 148+00 4.Be+w 8. Bm
Co-57 ‘83003 1.8003 52003 17002 25002 16002 34003 1.0002 32002 4.80-02
Co-58 29001 61002 18601 5.90-01 B8.90-01 57001 12001 35001 1.18300 1.7e+00
Co-£0 99001 . 21001 83609 2.00+00 3.06+00 1.8¢+00 4.16-01 1.28-*00 3.90*00 5.79+00

3 ) ;; B ) o 1 , 08 5 T .;. ’ i. SR ok 69‘33&A: g g S e

z.1eos' 8.30.09 zowa” o0
41m 87002 26001 83201 120400
84005 17005 53005 17004 25004

4139-01 2.60-02”_7.90-02’2.59-01 37001

B8 . &“ (:?;j 3 gl :;:r ? ,"" 54 sy 8 "~ Siid - U_‘,’ O -'5; a; o2t Bl 5 0051 4
Nb-33m 36007 7.6008 2.39-07 7.29-07 1.10-08 89007 15007 44007 14008 21608
Nb-34 570-01 12001 3.6001 120400 1.70+00 1.16+00 23001 T7.00-01 220400 3.32+00
Nb-85 18e-01 239002 12001 38001 59001 37001 74002 23001 74001 1.10+00
Mo-93 1.90-06 ; .10-07 1.29-08 390-08 ,5 99-05 S 3.7&03 7.99-07 v 2.40-08 7. 50-08 1. 19-05

SHEUAL §087::,320:08., 1.0e-05171.5¢
2.79-05 4.19-05 2.59-05 5.49-08 1.59-05 5.20-05 7.80-05
13005 20805 1.30-083 270-08 30908 26005 3.80-05
23001 35001 22001 44002 14001 44001 8.70-01

, 1.6e-01 % 1.59-01 3.10-@”" 9.50-02 3.00-01 440-01

: 1.20+00 3.701-00 5.50+00
22004 470035 14804 45004 6.60-04

13001 26002 79002 25001 3.70-01

27003, 41003
9.60-05 1.50-04

54001 12001 34001 .194'00 1. Be'i'w
44008 93007 28008 388908 13005 R 5.33-06 1.70-05 25005
20001 42002 12001 - 4.00-01 8.0e-01 38001 8.00-02 24001 7.70-0%
8.80-02 18201 27e01 17601 36002 11001 34001 35000

Sqstor 57 PRIV At T ey St oy S ETT S e Sy ST e . I}

Ce-141 S ASe03 D904 28003 BOe03 14005 BIe0s - 17603 54003 17002 27602
Co-144 18602 39003 12002 37002 56002 36002 75003 23002 72002 1.10-0%
Pm-147 ‘16608 34007 1.0008 32008 49608 31608 B.6007 20008 83208 92008

—
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Appendix G-2 ' Normalized Effective Doses from Copper

Table 2.2 Normaﬂzed effective doses from external exposure: Scrap yard
Radionuciide Mass-based eﬁephve dose (Svly per Ba/g) 5 Sm'ﬁda! effective dose (uSvily per Bglem?®)
Do Mean Sth §0th 80th 85th -~ Mean - 5th 50th 80th - 95th
1.39-08 28009 8.4909 2.76-08
™ i sﬁ’&‘ o Tt LA

=t 2 (EEE Pzt =2 AN

Euv-154 a. 19-01 87002 26001 82001

Euw-155 20003 43004 13003 4.0e03

Gd-153 24003 61004 15003 4.8e03
3,.4@9993_“1.19-02 2.16-01 @”M Der

118401 116400 22001 67601 _21e%00 316400
Ra226 6401 1.4e-o1 41601 1.3e+oo. 200100 126400 26601 79601 266400 376400
Ra-228 32001 69e02 20001 65001 ©.8e-01 63601 13e-01 . 89001 136400 1.9e+00
Ac227 02002 20602 68e02 19601 28001 18001 38002 14001 36601 5.3e-01
Th22s 53001 1.19‘:01 34001 110100 160100 106300 22001 65001 21640 330100

_ .7905‘ 3.66-06
ege 37007 1.

1.66-06 3.30-07 99e-07 3.29-06 46e-06
220601 - 46002 14001 44e01 6.5¢-01
62004 11604 . 33004 10003 15003

;- 7.50-05 2.39-03 7.29-03 1.19-02

: ~5.30-07 1.69-05 5.19-06 7.59-06
. 84002 T2003 22002 685002 1.0e-01
498007 15006 47006 €.90-06

9.05-02 1.99-02 570-02 1.86-01 2.79-01 . ) ~3.'Ie-02 .13-01 3.56-01 :

" - 80007 65608 198007  6.1e-07 02007 58007 12007 - 8.7e07 ‘1.29~06 1.7e-06
_ Bk-249 92006 11006 6506 1.9005 29605 18005 -21e08 11005 .3.8e05 86.6e05
' - .29-06 '2.69-07' - 3 ) 5.1e-07 1.59-06 5_.5&-06 7.1e~05
uﬁ@ﬁ% Be02): s A D62 5 Be02 AR 01 b 2R DIE A de . CAaeD1 8 4e0f LBVl
8. 75«07 7.99-08 23007 7.49-07 1.1e06 - T.1e07 1.5&-07 4.56-07 14808 2.1006

0f-251 12002 26003 76003 24602 37e02 - 23002 498003 15002 4Tel2 69002
Cf-252 130068 27e07 81607 26006 38006 .= 25006 52007 16606 60e06 7305
Ct254 . 5.3e+00 1.1e+00 2!.334'00 1 1e+01 1.63*01 - 1 09*01 2.10+00 6.59+00 2.1e+01 3.1e+01

Note: To'eonvenuwseva!uesbwnvenﬁmalmﬂis(mmﬂyperpcwo;mw”erpﬁlmﬁhpﬂyby3%;3 .
G-93 ' NUREG-1640




Normalized Effective Doses from Copper ' Appendix G2
Table G2.3 Normalized effective doses from Inhalation: Scrap yard

Ra ide Mass-based effective dose (Sv/y per Bq/g) Surficlal effective dose (uSvly per Bqlcm’)
dionucl Mean___ 5th 50th ___ 90th __ 95th Mean __ 5th 50th___90th __95th
H3 440-07 12007 28c-07 8.9-07 1.3008 8.59-()7 2.29-07 532-07 1.70-08 2.6e0-08
C-14 83s08 1.70-08 39008 13005 1.9005 12005 32008 76008 24005 237e0-05
Na-22 14005 37008 8.70-08 - 2.80-05 4.20-03 27005 70008 17005 54005 82005

15005 26008 80008 31805 45605 51008 17005 80605 31005
75005 20005 47605 15608 23e-04 14008 38005 90005 2904 44004
23005 81008 14005 4.60-03 8.90-05 44005 12005 27005 8.380-05 13004
18008 49907 1.1008 36008 B.3007 22008 71008 1.10-05

25007 55008 1. _
56007 15e07 35007 . 1.1008 17608
15005 41208 07008 31005 4.80-05
82008 22008 s.1e-os ,

12004 1800

5.89-05

Co-57 9.70-08 26008 . 8 1008 1.90-05 3.00-05 19003 49008 12005 37005 5.80-05
Co-58 1.80-05 4.70-08 1.10-05 3.60-05 55005 3.50-05 09.0008 22005 7.00-05 1.10-04
Co-60 d.10-04 A 536-05 1 90-04 6.30-04 9.50-04 8.00-04 1.80-04 3.80-04 1.29-03 1. 80-03
© st Y Ui T g T e T e L S C R L Pt e Tl
Ni-63 4.80-08 1.3&03 3.0008 9.60-08 1.40-05 9.20-08 2.43-06 5.79-05 1 80-05 2.89-05
Zn-65 30005 79008 1.9005 8.00-05 9.10-05 57005 15005 36005 12004 1.80-04
As-73 85008 22008 53008 17005 26005 17605 43008 10005 33005 5.1e-05
Se-75 1-40-05 3.53—03 B.50-08 27003 4.20-05 2. B.QB-DB 1.66-05 5.30-05 8.19-05
R 55 BEXTLCREE £ N S SRR TR L IR e
Sr-83 8.30-08 2.16-05 5.20-08 17605 26005 1M 41008 10005 33005 5.0005
Sr-80 280-04 73005 17004 56004 B.40-04 53004 14004 33004 11003 1.60-03
Y-91 7.30-05 19005 45005 15504 22004 14004 36005 87005 28004 44004
1 00-04 28205 8.5003 2.19-04 3.29-04 y 5.36-05 8.10-04
A e W’ 53 . 9a-(} ,5,2_;;’ P rd o, R i . ‘,:3.«::‘; <5 7 m
88508 21005 6. 70-05 1.00-04

250-04 359004 15903 29003
56008 14005 47005 72005

11804 1.70-04
21005 51005 1.60-04 2.50-04
10005 26005 - 8.50-05

% -5.44 88 e }“.» v ¥ ;f 3 R A 3a-( v yf 2 s < y’ %3
Ag-1 10m 12004 3.36-05 7. 79—05 2.50-04 3.80-04 24004 8.20-05 1.50-04 4.80-04
Cd-109 8.50-05 23005 530035 1.70-04 26004 1.60-04 4.30-05 10004 33004 5.00-04
Sn-113 24005 64008 15005 48005 75005 47005 12005 29005 94005 14004
Sb-124 53005 1.49-05 33005 1.15-0‘ 1.60-04 1.00-04 2.60-03 5.43-_05 2.19-04 3.29-04
SEAPR T B 6S R T bR 05 L 3 S8 LA Y Tt L IO 2 S0R 1 RS R T 260
To-123m 1 09-05 24005 7 60-05 7308 15005 45005 1 59-04 2.20-04
Te-127m 7.0005 18005 44605 14004 22004 14004 35005 84005 27004 4.20-04
F125 46005 12005 2905 93005 14004 89005 23005 355005 1.80-04 2.80-04

7.79-04” 2.00-04 '489-04 1.50-03 24003

37005 87605 28004 43004

72905 A 1.40-04

Cs-135 77008 15005 35008 03008 -30005 45008
Ce-137 52005 10008 26005 83005 20004 3.1008
%1_33 o005 82008 19005 63005 95003
Co-141 “510.05 129-05' S1008 10008 16004

: 3 . . 9.80-04 26004 6.1004 20003 3.0003
Pm-147 L 1 9. 9.50-05 25005 59005 19004 29004




Appendix G-2 ) ' | : : ﬁomahmd Effective Doses ﬁ'omCoppcr

Table G2.3 Normalized effective doses from Inhalation: Scrap yard _
Radionuclide Mass-based effective dose (uSviy per Ba/g) - Surficial effective dose (uSv.
Mean Sth - EOth 80th 95th ~ __Mean Sth . §0th 90th 85th
Sm-151 40005 11005 26605 81005 12004 - 77005 2.09-05 4.83-05 1.53-04 2.43-04

27605 7.06-06 17005

18604 47005 1.1e-04

63607 14007 83007
0564007

” i1e-04 “280.05 eveos' :
) 91606 24606 57005 1. :
Pb210 43602 11602 27002 86002 13601 83002 229-02 5.25-02'1.16-01 25001

2 SWVWJ;!‘NW 11 L et oy R )
RSSO R TR IR E;-meﬂz%mdeﬁ
RETY I ,679-02 18002 42002 13001 2.1e-01
U 11001 . 68602 17002 42002 14601 21601
26100  17e100 44e01 1.0e+00 34e+00 6.1e+00

1.1e+00 - 70001 - 1.8e01
gy o ,:’ ‘:var-m; ’W‘;:- 'v"..,.-"‘

o 12001 2.7eD1
Th-232 45001 - 12001 2.Be-01
Pa-23t - 140400 3.89-01 - 8.8e-01.

" BadN v 148015 4 5o 011120010 2 e D15 g
6. - . 18001 510-02 : 07602 23¢01 T4001 11e+00
Pu238 46001 12001 28¢01 04001 140400 00001 24001, 66001 1.80+00 27e+00
Pu-238 - 64601 14601 82001 1.0e+00 1.5e+00 26601 61001 2.0e+00 3.0e+00
a1e-o1 401 - z.sem 6.10-01 zwoor a0e+oo

301 30001 8601 1Aer0 24001 57601 186400,
13201 30001 96601 140400 - 92601 .24001 57601 1.8e+00
11001 26001 85601 13e+00 82001 21601 51601 166400 -
o lle01 26001 85601, 13100 82001 2. 1.66+00

, : "13002 30602 - 86602 15601 '83e02 24002 68602 19¢01 29601
cm-243 - 3.1e01 83002 . 2.0e01 63001 9.5¢01 | 61601 1.60-01 " 3.8e-01 12e+00: 1:1.894'00
cm-244 27001 72002 17601 64001 82001 = 52001 14001 33001 1.0e+00  1.6e+00

Cm-245 w_4.36;0 11 2.70-01 ——8.70-01 1.30*00 - 8-4&-01 2.29-01 '5.29;01 17e+00 2.68"‘00

Cm-247 - 3.99-01 1 09-01 2.49-01 7.89-01 1.2e4'00 » 7.5&-01 2.08-01 - 47001 1.564-00 2.30+00
U Cm-248 1.53000 »409-01 8.50-01 + 8. 1e+00  4.6e+00 290400  7.Je01 1.8e+00 5.9e+00 8.9e+00
Bk-249 - 16603 4.36-04 10603 3.3¢03 5.0e03 82003 83004 20c03  63e03 8.6e03
Cf-248 8.69-02 236-02 - IMV 1.79-01 28001, .78-01 4.39-02 1.09-01 3.39-01, 5.13-01
- G250 . 3.49-01 9.26-02 2.29-01 7.00-01 _1.0e+00 67601 17e01 42001 1.36400 2.08400
ct251 - 72001 - 19001 45001 15¢400 220400 14e+00 . 87601 8Jo01 28Be+00 43e+00
Cf-252 18001 51602 12001 3801 58001 = 37001 67002 23001 74001 1.18400
C1-254 329-01 8.30-02 2.0e-01 8.59-01 1.0e+00 6.2001 - 1.6e01 3.9¢-01 1.39*00 1.90000
?mw s -x. § Y :_,:_‘A - m s W - 15

2!

Note' To eonverthese values fo conventional units (nuan#yperpcvg ormnvyperpcvan'). mnhplybys.‘le-s
' - G95 -




Normatized Effective Doses from Copper ' Appendix G-2
Table G2.4 Normalized effective doses from Ingestion: Scrap yard
Radionuciide Mass-based effective do;o {(uSvly per Ba/g) Surficial effective dose (uSvly per Bg/cnr)
Mean _ 5th __ 50th __ 90th __ 95th Mean _ 5th __ 50th _ 90th 95t
H3 6.40-07 4.10-08 4.10-07 14008 21008 12008 79008 7.80-07 26008 4.00-08
c-14 21605 13008 13005 44005 8.8:-05 40005 26008 25005 85005 1.30-04
Na-22 11004 73008 72003 24004 37004 22004 14005 14004 45504 T.10-04
P2 37005 20008 21005 82005 12004 72005 38008 40005 15604 24004
AR e e 3 }55”2\.1&‘&;;. d * ﬁif"""‘?,f% g g SNty & g Wibosodrs Baes

™ ~ - 3 g Dy 2 .». N (! VV’.£§ 3 i "l i ‘E& et ’&~ il 3
.38 3.39-05 21008 21005 - 71005 1.1604 8.50-05 4 10-08 409-05 14004 2.10-04
K-40 22004 14005 140-04
Ca41 10005 87007 6.60-08
Ca45 25005 ~1.60-08

43004 27005 270-04 91004 14003
20005 13008 13005 42005 85005

e l5005 4TS 21008 0008 10004 1Be04

AN i o e 4! e et i1 BN, . SR i ’ “ 55 ahe foes
Cr-51 3.40-07 5-30-08 5.19'07 18008 2Bs-08 1 Be-08 9 30-08 9. 85-07 3.59-05 530-03
Mn-53 1.16-08 89008 68207 23008 35008 21008 13007 13008 44008 5.80-08
Mn-54 24005 16008 15005 52005 8.0e05 470083 2.00-08 3.08-05 1.00-04 1.50-04
Fo-55 1.29-05 75007 7.4008 25005 3.80-08 23205 1 4&03 1. 49-05 4 88-05 7.39'05
L B 1008 5. 4.08-08 70608 - 16804 vt G052, 05 - RBa05 4
Co-58 7-00-05 44008 44005 1.59-04 2.39-04 1.40-04 8.59-0‘ 8. 3 40-05 2.89-04 4-36-04
Co-57 85¢-08 42007 4.10-08 14005 21005 13005 81007 75008 26005 4.10-05
Co-58 21005 13008 13005 44005 B8.8005 40005 25008 2505 8505 13904
Co-60 89005 57008 5. 69-05 1 99-04 2.90-04 .19-04 ) 1 19-05 1.10-04 359-04 5.50-0‘

uwe oS i aess .
84005 28004 43004 16005 16004 54004 83004
: 97607 06008 32005 49005

109-05 1.00-04 3.40-04 5.20-04

T
68055 0

RS D608 0005 T T R 8S 08T T SR BT T Y5057 12 Dar R TRTe 05T 1Ds08

Sr-89 72005 4. 66-06 4.56-05 15004 23204 14004 8.80-08 8.79-05 30004 45008

Sr-30 11003 7.10-05 089004 23603 365003 . 21e03- 14004 13003 45003 89003

Y-81 89005 44008 43005 15004 2204 13004 B4e08 83005 28004 43004

33 10005 64007 84008 2.10-05 3.30-05 18005 1.28-06 1.25-05 4.10-05 8.30-05
BT 2 N’Fi‘@ ks Wt"i{f’: < NF K - s 52 kI g 36 ’,‘;:1‘“ ; -"’i“' o Y

Nb-93m ‘43608 28007 27608 051808 . 14005 17605 27005

Nb-34 61005 39008 39605 1.30-04 20004 12604 75008 74e05 25004 38604
Nb-85 14005 01007 89008 31605 47605 28005 17008 17005 53005 21ed5
Mo33 93005 80e08 59005 20904 11205 11004 33004 59004

1.33-06 1.3005 439-05 6.56-05
18008 1.80-05 59005 9.10-03
12008 12005 4.00035 82005
1. 59-05 - 5 10-04 J-9004

e Bl aoeos 20004 310.00
Ca-109 70005 45008 44005 15004 23004
Sv113 24005 15008 15005 51805 7.9005

1.50-04
Te-127m 78005 5.0008 4.90-05 1.60-04 2.50-04
125 43004 28205 27004 91004 14003
3.99-03 2.50-04 2.56-03 840-03 1.3e-02

uo-o( 439-05' 42504 ‘14e-oa 22003 130
Cs135 72005 46008 45005 15004 23004
47004 30005 25008 95004 15008

Co-141 1.7e-05 1 10-05 1 16-05 3.79-05 5.70-05 3305 21008 20005 7.19005 1.10-04
Co-144 18004 12005 1.1e04 3.80-04 59004 35e04 22005 22004 73004 1.1e-03
Pm-147 92008 59007 58008 20005 30005 18005 11908 1.10-05 38005 5.8005

NUREG-1640 _ G-96



Appendix G2 ' Normilized Effective Doses from Copper

Table G24 Normalized effective doses from ingestion: Scrap yard

Radionuciide Mass-based effective dose (uSvly perBgig) - ___ Surficial effective dose (E Syly  per Ba/em?)
._Mean 5th 50th 80th 95th _Mean Sth 50th 80th 95th
7 22000 15606  11e05 - 06006 43007 4. 'A?Q?W%?ﬁ
12006,.58 26705 . 440 04, ST T sﬂﬁigﬁ@% X’efosw-, D4z 836047
46006 45e05 15004 23004 14004 8.68006 87005 28604 4.59-04
73607 72006 24005 37e05 ~ 22005 14006 14005 46605 7.1e05
59007 ©58006 19005 8.0e05 - . 11605 - 37605 57005

5.80-05 kDO 1.89-04 » 3.0&044»

TmdTi 38006 25007 26006 82006 13605
Ta-182 - 48005 3.1e06 3.0005 1.0e04 16004 -

16007 15006 61e06 79005 -

T e

TH204 46005 30005 29¢05 08005  1.5e-04 89e05 . . 18604 28e04

Pb-210 | 33602 21803 21602 7.0002 1.1e01 6Ae02  4.4603 4De02 13001 21001
67e05 19604 28004
05003, B 2000,

12002 41002 revers
29002 08002 15001
27602 82002 14e01 18001 27001

4 39003 1le02 16002

11004 1.1e-oa'

18003 , R 21603 Y2003
82003 20604 .2.0003 68003 1.0e-02
$2¢03 20004 20e03 6703 1.0e02
' 21603 69603 11

B R

U235 17003 14004 11803
U236 16003 11004 10e03 -
Ugss  17e03 11004

’ 3.1e-03

Pu-236 3.0e03 20604 1. 120-02

19002

Pu-238 82003 $3004 62003 1.6e02 1.00-03 1.0e02 34002 62002
Pu-z’»_g‘ : £.0003 68004 5.70-03 - 47002 11003 11002 -,3.1e-02 - 56602
Pu-240 90003 58004 67003 1. 1.70-02 .1&03 :

Pmtm”s.am’“ﬁamﬂ. :soﬁ?"“ 604 B0 ,w;;-i"’ £.905047. 14603"
Pu-242 8603 85004 5.49-03 18002 28002 - 170-02 11003 1.09-02 86002 84002
Pu-244 86003 b56e04 5503 18002 28:02 - 17002 - 11603 10002 35002 B54e02

Am241 72003 46004 45003 15e02 23602 14002 - 8.8e-04 87603 29002 45002

A 60005 48004 1. :
1.0e02 - 6504 65003 . 2.29-02 34002
83e03 §£.2e04 52903 1.70-02 2.76-02

2 83004 O e-oz
TR BeN2T BS54 %aam %ﬂm"“}iﬂ

- 43002 . 84004 83203 28002 4.33-02

- 53002 - 3403 34002 1.7¢01 1.7e01
67005 43006 42005 14004 22004
2004 . V1.29-03_ 4.0e-03 6.19-03

£290 I = A0TSR T2 A2 IS 2 %021 B LB K75
C1-250 5.70-03 37004 3.69-03 12002 18002 - 11602 719-04 6.9e03 23002 3.60-02
Ci-251 7 13e02 83004 82003 2.7¢-02 - 42002 25002 - 1.6e03 - 16602 53002 8.1eD2
o252 32¢03 20004 20003 68003 . 10002 - 62003 - 3804 39003 13e02

1.29-02 7.30-04 729-03 2.40-02 -
- \; B s P W

Nota. To comnmesé valuas b eonvanﬁona! wﬂ»ls"(mnVyperpcvg ormmly perpcvm:’). murbpty bya.h-s ,
G97 ‘ NUREG-1640




Normalized Effective Doses from Copper Appendix G-2

Table G2.3 Normalized effective doses from all pathways: Handling metal product
uclide —ass-based effective dose (uSvly perBa/g) Surficial effective dose (uSvly per Bafem®)
Mean Sth SOth __ 90th 95th Mean __ Sth 50th __90th __ Q5th

0.0e+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.08+00 0.0e+00

0.0e+00 0.08+00 0.00+00 0.0e+00 0.0e4+00 0.00+00 0.08+00 0.00+00

42008 13005 1.50-05 12005 18008 B8.0008 25005 3.2005
8.20-09 2.10-08 2.99-08 9 1.29-08 4.10-08 60

006+00 Enuuoowowoo 0.06+00  0,00+00
K40 43607 74008 31607 92007 12008  B3e07 14007 59007 18008 23008
Cadt 77610 14010 56010 17609 22009 15009 21010 11009 32009 42009

84009 15009 4.30-08 13008 1.8e-08
A R A ARSI gg:a: N,w‘?

; 11e-u1 " 10007 14008
Mn-53 37609 80e-10 27009 74009 71009 15009 53003 14008 1.9008
Mn-54 79605 13005 56e05 1.70-04 15004 24005

YAoDT 21008 97008 20007

i R e 1.9 e L & a4 b
‘ 3.10-03 1 59-07 4. 9&07 5 59-07
Zn-65 21004 31005 15004 4.6e-04 B.20-04

8.00-05 28004 9.00-04 12003
As-T3 . 28007 82008 22007 34007 6.70-07 1.60-07 43007 1.10-08 13008
Se-75

15008 3. 19-09 1.19-08 3.10-08
Sr-30 13007 28008 9.6e-08 26007
Y-91 27608 8.10-09 2.00-08 5.60-08

R 7.10-09 1.99-09 3.6009 1.40-08

85610 20009 52009 B.50-09
86008 13008 8.0008 1.8s-05 24605
28008 4.1007 19008 59008 8.00-08
23009

A 14009, 36010 11809 27609
Nb-34 44008 7107 31008 9.4508,
14008 21007 98607 3.0e08 4.

009 12009 55009 18008 21g

T BB LM & ? bk T TR0 e 0TS B0 {500 7 6
To-97m 32009 82010 2.59-09 84009 82009 8.30-09 1.6¢-09 4.80-09 1.29-08 1.6e-08
To-99 45009 11003 35009 8.80-09 1.10-08 87609 22009 87009 17008 220-08
Ru-103 19003 3.10-04 13203 39003 5.00-03 36003 60004 26003 75e0-03 9.90-03

Ru-106 5 ;:&OS 2.70-04 1.00-03 %70-03 3.56-03 2.63-03 5.23-04 1.96-03 5.39-03 6.80-03

2.19-06 5.9e-08 740-08
26004 8.0004 1.00-03

'343-05' B.Oe-OB 2.49-05"'719-05“909-05

Te-127m 36008 99007 28008 7.16.08 B.90-08

125 0.0e+00 0.00+00 0.00+00 0.08+00 0.0e+00

129 00e+00 0. Oe+00 0. 08*00 0 084'00 0. De+00 3

L7 T G000 % 0 0oR00T 06400 065 F 5 6005 7 G 0SH 0 L 083 Q0 T D000 0 DR E G 08400
Co-134 7.00-04 1.20-04 5 10-04 1 40-03 2.36-04 9.86-04 2.89-03 3.70-03
Cs-135 82007 11007 8.1007 17008 220-08 160-08 22007 12008 34008 439-08
Cs-137 26004 460035 19204 5504 T.10-04 51e-04 89005 37004 11003 1.40-03
Ba-133 ‘9.4&-07 1.59-07 8. 89-07 2 06-08 2.60-06 1 83-06 2.96-07 1.35-06 3.90-06 5.19-06
SIS L T e S AT £ 56T KO S L0y g 1o TGO
00-141 : 732-08 1.19-08 5.09-08 1 80-07 2.19-07 1.46-07 2.29-08 9. 60-03 30007 4. 0&-07
Co-134 20007 4.10-08 14007 4.0007 352007 38007 7.80-08 28007 78007 1.0e-08
Pm-147 36003 96610 28009 7.10-09 85009 7.1009 1.80-09 55009 1.4e08 1.7008

NUREG-1640 G-98



Appchdix G-2 : Normalized Effective Doses from Copper

L Table G2.5 Normalized effective doses from afl pathways: Handling metal product

Radionuclide Mass-based effective dose (uSvly per Ba/g) - Surficial effective dose (uSvly per Ba/em?)
Mean 5th §0th 80th $85th - Mean 6th £0th 60th 95th -

Sm-151 2.19-09 7 1e-10 2.19-09 5.3e-09 6.79-09 63e09 14009 4.0009 1.0&-08 1.30-08

12005 16605
17607 22607

G4-153
To-160
Tm-171

Ta-182
W-181
*w-18’§mmm

deiBs. TR 0e
ir-182
204

33¢10 64e10 24609 28009 2300 €4010 18009 4
45007 20e05 €.1e06 8.1e-06 66006 - B.7e07 3.9006 .
12609 54609 16608 2.10-08 15008 24509 10008
21610 85610 24009 _3.06-09 22008 41610 16003 4.

61004 26003 74603 0Ael3 . . 68¢03 1.29-03 "49603 1Ae02 1.8e-oz
21607 67007 17e06 21006 17008 40007 13006 34006 42005
54004 27003 7.9e03 10002 73603 10003 652003  15e02 20002
B207 1.99-02 14002 24003 10002 28002 37002
: 2 ,‘"’f"@-“ e iEriss , wtiontes g Ak iR m"" e i T o
Ra-226 T 74006 18006 ase-oe' 1.se-os 1.9&05
Ra-228 €306 16e068 4.80056 12005 - 16005 31606 - 9.3c06 24005 8.1e05
Ac227 3304 52005 24004 7.0e04 8.10-04 98005 46004 13003 1.8¢03
Th228 33004 42605 2.49;04- 7.1e-04 w;g;ggug ' vya-os 4.7e-o4 14003 1.8e-03_
Th-230 05005 12005 68005 2.19-04 z.7e-04 . 1.&;-04 23005 1.39-04 40004 5.20-D4
Th-232 17604 24005 12604 36004 47e04 - 33c04. 40005 23004 70004 02004
T Pa231 25004 8.1e05 18004 54004 69004 48004 6.0005 84004 1.0e03 13003
U232 28604 32005 19004 67004 739-04 - Ele04 e1e-os a7e-o4 11603 14603
Rt aatay .‘M cisl ey S v.nl .f" n" i...v:..."'v J w;.. e : ﬁ; - . " ;w’ = o : 3,

34606 14605 29005 8805

*-“*‘“7 X

13004 14005 86005 26604 33604
U235 58005 7.4e06 43005 13e04 1.6e-04 1.1e04 - 14005 83005 25004 3.1e-04
U236 | 57605 6806 41005 12604 16004 14604 13005 60005 24604 31004
' ; ' ] 1.29;05 75005 23004 28e04

o ;;.  TS de AT A e DA

1.16-05 6.0e-05 15604 1.00-04
18005 8.1005 24004 31004
18005 8.1005 24004 3.1e04
18605 81005 24004 S1e04
B R M e PP

Ei

Pu-242 55005 8.70-06 409-05 12004 1.50-04 11004 .1.7e05 76005 22004 29004
Pu-244 56005 90606 4.1605 12004 15004 11004 - 17e05 78005 23004 2.9e-04
Am-241 16604 28005 11004 82004 4.0004 29004 45005 21004 61004 70004
Am-242m 15004 23005 11004 32604 40004 298004 4.56-05 2.13-04 610-04 7.99-04

92005 49006 28005 67605 a.m:s
21604 83005 16004
18604 - 2.8¢05 1.2004

32604 41e04 20008 46005  21e04 62 >
F35604. 28005 F B2 DI e DA L S 0o 04 5605 [T 2 To 04 L6 Be 04T 76 00047
: 14604 22005 10004 29004 358004 27604 42005 20004 68004 7.5604

Cm-248 £3e04 8305 3904 1 Jde03 - 14203 - -

Bk249 57007 00608 41607 12006 16605  14e06 18007 60007 23006 3.06-05

Cf-248 3.09-05 46e-06‘ 1e-05 6.26-05 8.1e-05 - 6.7e05 8.76-06 4.10-05 s

GBS T D pe e T8 005 T Bo DY Eb A0 DU 76 044 T T BeT0d LT e 05 H i 5604 0603 T 30

Ct-250 12004 18005 65605 25604 33604 23004 36005 17604 49008 BAcO4

251 25004 30005 18004 b54e04 TDeO4 - 4900 75005 85604 10003 1.36-03

Ci252 67605 10005 48605 14604° 1Be04  13c04 20005 93005 zn-oq 3.69-04
3.29-04 4.6e-05_ 23004 69004 8.10-04 %

R To e Bto valuestneonvenhonalmﬂs s (mrarmly por Pl or mromdy per pCVan’). nn;mplybiﬂe-s ,
—G5 , —NUREG-1640




Normalized Effective Doses from Copper Appendix G-2
Table G2.6 Normalized effective doses from external exposure: Handling metal product

Radionuclide Mass-based effectivs dose (uSvly per Bg/g) Surficial effective doss (1sSvly per Bg/ent’)
Mean _ 5th ___ 50th___ 9Oth __ 95th Mean __ 5th __ 50th __ 90th ___O5th
H3 0.00+00 0.0400 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0s+00

C-14 0.00+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00
Na-22 58008 92007 42008 1.30-05 1.60-05 1.1e-05 1.80-08

7.39-09 8.36-10 w
A ur,_,. 14 ! <

o TRPERE SR ki ‘%
ci38 0. Oe+00 0.004-00 0.0e+00 0.09+00 0.0e+00
K40 42007 08.6008 29007 89007 1.2008

Ca-41 00e+00 0.08+00 0.00+00 0.00+00 0.0e+00 0.00+00 000+00 0.00+00 0.08+00 0.00+0D
4.60-11 7.2&12 3.20~11 9.89-11 1.30'10 8.93-11 1.46'-11 82011 1. %-10 2.56-10
o068 e O R GR 08 1.38.00, . B.oa0B B

10607 14608 88608 22607
Mn-53 0.0e+00 0.08+00  0.06+00 o.oe+oo 0.0e+00  00e+00 00e+00 0.0e+00 00e+00 0.0s+00
79005 12005 56605 17004 22004 15004 24005 1.1004 33004 4.3004
28014 37015 1914 81014 _B1o14 S3e14 71043 384 12043 18013
ST 2 R AT OO DR B d S (R Yo TP i B
27603 28004 17603 60e03 81603 52003 54s04 33003 12002 16002
49e05 52008 32605 11004 15004 95005 10605 6.1005 21004 29004
77604 81605 50604 . 17003 23003 15003 1.60-04 97004 34003 47003
15003 52003 7.1e-03

o . s e > Ar ey o ey s _
D=0 xSl S haed . MEY ST - g ) 2 B S St SRS s e % S BLAEAOR £ ot AL
Ni-63 33011 33012 21011 73011 10810 83011 B83e12 4.1 6-1 1 1 .49-10 2.00-10

Zn-65 21004 3.00-05 14008 4.60-04 B.10-04 410-04 508005 280-04 80004 12003

20008 30009

: 77008 12008 54008 17007 22007
129009 13008 40008 53608 37008 55009 26008 7.9008 1.00-07
3013 20014 90014 @%73—13:6&1‘3_ 25013 38014 17013 5313 m700-13

Nb-93m 3.99-12 1. 1o-12 4 89-12 1.50-11 1.9e-11 1.30-11 20012 9.30-12 2.90-11 3.89-11
Nb-S4 44008 B8907 31008 93208 1.20-05 850-08 13008 6.0008 18605 24005
Nb-85 14008 2.10-07 98007 3.00-08 4.10-08 28e-08 4.0007 195008 5390-08 B8.00-08
Mo-93 3711 57012 260-11 &De-‘!‘l 1.0&10 7.29-11 1.1e-11 5._111 » 1 60-10 2.00-10
1O a8t i se2 a ddeiiie o PR LY PR TR VIR LA 5 | o X0 G e
Te-37m 2.50-10 38611 1.7e-10 5.30-10 7. 09-10 4.80-10 T20-11 3.38-10 1£e-09 1.30-09
To-99 11010 186-11. 8.00-11 240-10 3.20-10 220-10 3401t 15010 4.79-10 53010
Ru~103 18003 3.1e-04 13203 39003 5.00-03 3.60-03 58004 26003 76003 99803

Ru-108 - 12003 2.19-04 919-04 260-03 3.39—03 2.4&03 4.16-04 1.8¢-03 5.00-03 5.40-03

1 00-02 2.89-02 3.59-02

Cd-109 31007 43008 21607 B.70-07 9.00-07

Sn-113 19004 30005 13004 4.1904 3535-04 3.70-04 5.79-05 2.69-04 7.90-04 1. 00-03
Sb-124 1 70-03 1 86-04 .19-03 3.70-03 5.19-03 3.20-03 3Aa-04 2.03-03 Y

11005 46005 13004 17004

42008 69007 30008 88008 1.16-05
00e+00  0.0e+00 0.0e+00 0.0e+00
a%oo 000400 _0.09+00 _0.06+00

0004 15e~os “15003 ‘%1.39-03 “22004 97004 28603 3.6003
89009 26008 34008 24808 40009 17008 51008 8.50-0
13604 54008 70004 50604 83s05 36004 11003 1.4003

10008 458008 1 1.40.07 'zowa R A
Co-144 15007 24008 11607 33007 43607 30007 45008 21007 84007 82007
Pm147 20011 44012 20611 82011 Bde1 56611 86012 39611 12610 1.56-10

NUREG-1640 "G-100




M G2 . ‘Normalized Effective Doses from Copper
- Table G2.6 Normalized effective doses from external exposure: Handling metal product
Radionuclide — Mass-based effective dose (uSvfy per Bg/p) ‘- Surficlal effective d_ose (uSvly per Balem?)
Mean §th §0th 80th 85th Mean §th - -50th - 80th 85th
Sm-151 - 2.49-18 37¢-14  17e-13 5.16-13 6.66-13 45613  T.e14 3.29-13 9.99-13 1.3¢-12

et Oo-oemrem S {6067 65008 L B 4606 1 Tk Bo0b 1 1010077 24 §o° Be%05 F36eT5E

Eu-154 . 2.80-06 45e07 21006 63006 B.1e06 ‘EBe06  8.8e07 4.0&-06 1.29-05 1.6e-05
Euv-155 87¢08 57009 26608 60008 10007 = 72008 11608 60008 15007 20007
Gd-153 , 45008 T7.00-09 ‘3.25-08 06008 1207 86008 18008 6.1608 -1.8¢07 24607
160 3 ' 6 52006 70o06 48000 7.4e-o7 33605 10005 1.4e-g§
1< 1R kT iAo S 5.0e 70 FiB 2o e 2o 08 Bt 3000 I o Se 00T S et L5 Be 8
Tm-$71 1.19-10 1.79-1 1 7.9e-11 2Ae-10 3.19-10 2.15-10 3.39-11 1.50-10 4.69-10 G 06-10
Ta-182 - 29006 45007 20006 61e06 80006 - 0bel6 86007 38c¢06 1205 1.60-05
wW-181 T4e09 - 1.1e-09 §2009 16008 2.1008 44008 22009 10008 3.1e08 4.1e08
w-185 26010 - 41641 18010 6710 T4e0 61010  7.Le11 - 36010 11603 16009
s B De R B 2e R I e LR D03 1 TS B B TS G505 A 2e DT e e T B

E.Ee-OS 12003 48003 - 14602 1.86-02
6.6e07 12007 50007 14006 1.80-06
- 88606 02007 66005 20605 28005

14002 %ngm 28002 37002
A Ra 08 A 5600 = 86000 134608 243508~
-41.3¢06 - 6.20-06 1.9e-05 2.56-05
4706 . 70007 382006 98006 1.3e05
14605 12006 69006 2505 33005
12605 64608 45005 1.73-0,4' 220-04
A de 05 T 2006 B Be DB 2o 05 F 41 ‘
- 8.99-09 78c-10 86.7¢09
37e07 220408 2.0e07
- 1706 16007 -1.1e06

U232 16006 98008 88607

U234 84610 7.20-11 5.36-10 1.9e<09 2.6e-09 16008 d4e-10 10609 38.6e09 51tel0
U235 83006 28007 - 21606 TS5e-D6 10005 - = 64c06 68507 41006 14005 2.0e05
U-236 © 86010 S.te-11  23e-10 82¢-10 11009 7.00-10 6.0e-11 45010 1.6e03 22¢-08

B8e07  T6o08 6607 20006 28006 17006 15607 1.1

Np23T TR0 CEa2e 07 A 0e 08 FR 5606 B Be BET T 5 6e06 ETE BT A Te05]
Pu238 1.36'-1707 2.19—11 120-10 4.2e-10 5.5e~10 3.69-10 4.09-11 2.30-10 810—10 1 1e-09
"Pu238 0.30-11 10011 6.1e-11  2.1e-10 280-10 18e-10 20e11. 12010 4.1e-10 54de-10
Pu-239 57010 64e0-11 3810 13e09 1.7e09 14609 12010 72010 25009 34009

N .8&-11 i} 9.99-12 5.86-11 21’5-10 250—10 1.79-10 19011 1.10-30  3.80-30 529-10
e s LT S e TR e e

P1i2d e T, 1 rq fo et el M 8812 % 3 i
Pu-242 8.2e-11 9.29-12 5.30-11 1.33—10 2.4&-10 169-10 1.8e-11 - 10e-10 3.69-10 486-10

Pu-244 60006 656007 3306 1.4e05 15605 87606 - 11606 63¢06 22005 28005

. Am-241 27008 3.0e09 18008 62008 83008 $2008 57009 34008 12007 1.8ed7
A_m_-24_2ni ) 129‘-01 130-08 7.59-08 2.60-07 385007 - 229-07 2.4008 1.59-07 5.19-07 699-07

.Cm242 9.79-11 1.09-11 6.4&-11 2.23—10 3.09-10 1.93-10 2.09-11 1.23-10 4.39-10 5.8e-10
Cm-243 13006 14607 85007 29606 39006 25006 27e07 16006 . 57e08 7.63-06

 Cm244  9.0s11 86012 BHe-11 21010 27010 - 1710 1.8e-11 - 1110 4.0e-10 54010

,g;p-zgs - 8.09-07 8.56-08 4.0_0-07 14006 18006 1.20-06 . 1.29-07 770-07 2.13-06 3.60-06

2467 R A R T 2 e T T 0e At DedD s b Beid Fg.de-te. s 020640

Cm-247 50006 64007 3.3e-06 12005 1505 '9.76-06 x 3
Cm-248 81011 34e-12 21611 72011  85e-11 6.1e-11 65012 4.00-11 - 14610 1.90-10
Bk-24% " -6,0010 46011 3810 14009 20009 12009 8811 67010 27009  3.8e00
gf-“s' . " 1.36-10 1.46-11 &'“3?'11 ?33'.299-10 3.99-10 2.50-10 2.73-11 1.60-10 5.70-10 77e-10
A8 T I Bee 8 D6 T A5 LB 202805 5 ,
{250 7&-11 4.09-12 250-11 - 8.50-11 1.2e-10 7.29-11 7.86-12 4.70-11 1 79-10 2-39-10
Cr251 98007 1.1e07 64007 22006 30006 19008 - 20007 12006 4.4006 569006
cf-252 13210  14e-11 83211 20610 38010 24610 26011 - 16e-10 5.60-10 760-10

| Cf254 23604 22005 13004 47e04 65004 43005 26004 egg

Note Toconvertmese valuesbmvenhonal.wﬂts (mﬁvyperpcllgormnVyperpcilmﬂ. rmm:p!ybys 70-3
G-101 , NUREfG-mo




Normalized Effective Doses from Copper Appendix G-2
Table G2.7 Normalized effective doses from inhalation: Handling metal product

Radionuciide Mass-based effective dose (uSvly per Bqlg)__ Surficial effecﬂve doss (uSvly per BgLa_er
Mean ___5ih 50th 90th Mean 50th 90th
H-3 0.0s+00 0.08+00 0.0e+00 0.00+00 0.De+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.094-00
c-14 0.00+00 0.00+00 0.00+00 0.0e+00 0.0e+00  0.0e+00 0.0s+00 0.0e+00 0.08+00 0.02+00
Na-22 87010 22010 66010 17009 22009 17009 42010 13009 33009 42009
P32 2100 35ai1 1400 44010 80010 40010 87011 27910 86610 _%%é-gsg
C-38 0.00+00 0 Oe+w [} Oe'i-w 0.De+00 0.09400 0.0e+00 0.0e+00 D 0e+00 O. Oe-l-oo 0.0e+00
K40 14009 3.60-10 11003 28e09 3.50-09 27009 839e10 21009 54009 8.70-09
Ca41 12e-10 29e-11 8.8e-11 23e-10 29¢-10 22010 5.60-11 1.70-10 4.40-10 5.6e-10
Ca45 1 79-09 4.29-10 ' 3.20-09 8.09-10 2.40-09 5.40-09 8.1e-09
R T S A O e 2 e b 08 A 5 R S R0 B 00 AAB GRS B

Cr-51 1.49-11 3.23-12 1. 19-11 2.90-11 3.80-11 2 86-11 8 1012 2.13-11 56011  7.48-11
Mn-53 12009 34010 9.60-10 24009 3.1e09 24009 65010 19009 47009
Mn-54 34008 92009 26008 87008 85008 " 8.60-08 1.80-08 5.1e-03 13007 1.

: 7.10-09 1 49-08 4. 95-08 1.39-07

= 24008 “35007 17008 51008
Co-57 21007 32008 15007 4.6007 59007 41007 62008 29607 88007
Co58 38007 57008 27007 83007 1.1e08 74007 11007 52007 16e-08 2.1e-08
CoB0 88008 11008 48008 15005 ,1.}9eosm 13005 20008 93208 29005 37005

As-73 83008 24008 86008 1.60-07 200-07 16007 47008 13007 3.1007 39007
Se-75 w1.39-07 3.99-08 1._‘!3_-07 259.-07 32007 2.66-07 7.5¢08 20007 5.00-07
R I A T R T A 0 A0 AU A5 1S ebe 0 1 0.0
Sr83 5.00-10 1.29-10 3.89-10 1 0009 9. 73-10 23210 74010 1.9009 2.50-09
Sr-90 1.70-08 44009 13008 34008 43008 33008 84009 25008 85008 8.30-08
Y-81 44009 1.1e09 33009 8.80-09 1 1e-08 85009 21009 84003 1.70-08 22008

Zro3 8.50-09 10009, v5.09-09_ r 32009 96009 25008 31908

Nb-83m 1.16-09 2.79-10 8.39-10 2.19-09 2.79-09 2.19-09 5.29-10 1.69-09 4.10-09 5.29-09

Nb-34 30008 7.70-09 23008 8.00-08 7.5008 59008 15008 4.5008 12007 15007
Nb-85 71010 1710 54010 14009 1.8009 14009 32010 1.0009 2Be-09 3.5609
Mo-33 ‘1.50-09 3.70-10 m‘l.10-09 3.00-09 3.7e-09 28009 7.10-10 2.29-09 :5.80-09  7.40-09
(Ao TS [ T G ¥ R X7 G LS e £ LRl ST

To-97m 13209 44010 13009

Te-99 26009 87010 2.00-09

Ru-103 25008 7.10-07 19008 4.

Ru108 77005 24005 81005

Ag-nb&; 67608 zmos' e T

Cd-109 54007 12007 41007 11008 14008 . 2.30-07 799-07 2160-08 2.70-08
Sn-113 44607 12007 34007 86007 1.1008 .

Sb-124 14008 22001 95007 28008 38008 2!

Te-123m 3.79-07 . ¥

Te-127m 8.9e-07 1.00-08 26008 3.20-08

1253 0.0e+00
H2 000 00
H T mmv

14808 41007 14008 27008 33008
15007 44008 12007 29007 3.50-07
10008 30007 75007 19608 240-08

“12607 21007 57007
77008 23008 6.16-03
5.20-07 15007 4.1007

2.69-10 7.76-10
: ' h 08 270 i B4a 10 F 22097 2 7000 Ty 826105 16a09 o4, S :
Ce-141 1 80-09 3.50-10 12009 3.10-09 4.06-09 30809 6.80-10 22009 8.19'09 7 99-09
Ce-144 32003 79009 24008 82008 79008 81008 15008 47008 12007 1.50-07
Pm-147 30009 77010 230-09 8.0009 75009 58009 15009 45009 12008 1.50-08

NUREG-1640 G102



éppmdm G2 : '. ' Notmalized Effective Doses from Copper -
Table G2.7 Normmalized eﬁecﬁve doses from inhalation: Handling metal product

Radionudlide -Mass-based effed:ve dose (uSvly per Bg/g) Surficial eﬁecbvg dose (uSvly per Bg/em?®)
Mean Sth §0th - 80th 85th —Mean __ 6th 50th 80th 85th

%151 e 2-56-09_ 6.4&-10 1.99-09 4.99-09 6.29-09 . &8&09 1._2‘_3;09 3.!, 09 359‘09 - ;M
ELi52L T 98008 Eib. e 007 120608 2 D A6.08 % B B0 1iaiib. 343008 F 13,8008 0.9 08 712607
Eu-1564 339-08 8.69-09 2.59-08 6.5e-08 8.49-08 . —160-08 49608 - 1.36-07 1.69-07
- Eu-155 4308 11609 33209 8509 1.1e08 - 84009 21009 £3c05 16008 2.16-08
Gd-153 12009 3.0010 92e-10 24009 3.0e-09 - 23e09 5Be-t0 18e08 46009 6.8e09
Tb-180 3.69-09 916-10 2.59-09 7.19-09 8. 19-09 7.03-09 179-09 5.33-09 1.4&-08 1.89-08
Tm-17T1 8.69-10 223-10 ‘ 6.66-10 1 7&09 2.19-09 1 1&-09 4.29-10 139-09 3.39-09 4.29-0‘9
Te-182 © B7e09 15609 44609 11008 14008 = 11008 26605 85009 - 22008 2.8¢-08
W-181  1.7e11 42e12 13611 38311  4.1e-11 - 32011  8.00-12 24011 64011 B.1e-11

W-185 ‘77&-11' 1.96-11 5.99—11 156-10 1.99-10 1.56—10 370-11 1.18-10 803-10 3.59-1

s *‘-»vxv mwg

e

? x

VN z E ;@ ik LS Ex b
1 £006 4.1006 9 7006 - 1.26-05 £.9¢-06 3.08-05 78006 18605 2.36-05
" 14008 3708 00008 11007 01608 - 26e08 72008. 1Te07 22007
3 31e04 ‘ 41603 68004 29003 86003 12002

"22006 54007 17606

Ra-226

Ra-228 24606 68007 18606 47006 6.1606 12605
Ac227 31004 48005 22904 €6604 B6e-04 1.7e-03
T2 20008 38005 63004 83004 £e03
229 57 MM..&E&‘!@ "

Th-230 93¢05 12605 67005 20004 26004

™232 17¢04 . 20e05 12004 36004 48604 8164
Pa-231 23004 28005 16004 50004 65004 1.36-03

U234 6.03-05 7.29-06 4.4e~05 1.39-04 4. .
u-235 55005 €.50-06 30005 12004 16604 '

U-236 56605 67006 40605 12204 16004
u2s .. 52005 62006 2705 - 11604 14004
NG 237 pe 08 T Sebs INE e 06 T e O s

Pu-236 35605 55006 25005 TAe05 0.60-05
' 55005 87e06 4.0e-05 12604 15004
1.5¢-04

- 0615 5507, B He 07,72 5o 08 L A 2606

'8.7e-05 .10-04 ) %1.6&05 7.29-05 2.1&-04 2.89-04
35005 10004  13e-04 £.3605 < 14605 67¢-05 - 20004 26004
10a-04 3.1004 40004 - 28e-04 . 44005 20004 60004 78004

“48a06 2305 67005 8605
21604 32005 15004 44004 67004
18604 28005 13004 88004 49504
~ 4405 60004 7004

1.00-03 A1.se-o4 73004 21e03 28603
11606 - 17607 7.8007 2306 = 3.0006
_BSo05  L1e05 12004 1. 15004

13004 19e-os 8.1e05 2.7e-o4'ase-04
.21e04 _3.10-05 - 1.ﬁe-04
Note.'l'oeonvemhesevaluesbennvemmm(mreanerpCVgormmeperpGIan’),mmplybys.Tﬂ
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Normalized Effective Doses from Copper

Appendix G-2

Table G2.3 Normalized effective doses from Ingestion: Handling metal product

Mass-based effective dose (uSvly per Bg/g)

Surficlal effective dose (Svly per Bg/cm?)

Radionuclide —31ean 5 50m _ o0th g5t Mean __ 5th___ 50t __ oGth __95th
e 0.0e+00 000400 000+00 00e+00 00st0D  00s+00 0.00+00 0.0e+00 0.0e+00 0.05+00
c14 0.06+00 006:00 00e+00 00e+00 D00et00  0.0e+00 00s+00 0.0et00 0.0e+00 0.08+00
Na-22 72009 46010 51009 16008 21008 14008 B.8010 98609 31608 4.1008
P22 21009 11010 13009 4900 88609 26009 95000 13008
38 0.06+00 0.05400 000400 000+00 0.06+00  00s+00 00e+00 0.06+00
K40 14008 86010 10s08 31008 420038 27003 17009 1.9008
Ca4t 86510 4fe-11 47610 15009 200039 13009 B8Oe-11 9.0e-10

Ca-45 18009 1.06-10
RSN 1 B (T

51 >4.99-11 29012 34011 v1.1o-1o”1.59-1o"

Mn-53 24009 16010 17009 53e09 7.0e-09
Mn-54 54008 360-09 3908 12007 1.6007
Fo55 10007 59009 70008 23607 3iel?

:" L3 T r%w X Ky y 30 }M o .“ ! ;__A{:‘;-v l’.f‘ih‘!.’ B iRt
Co-58 15008 7.6e08 95007 3.5008 4.90-08
Co-57 14007 720-09 90008 34007 4.6007

Co-53 45007 23008 28507 1.10-08 1.50-08
NI-63 1.29-07 5.79-09 7.70-08 2.80*07

Zn-65 12008 7.00:08 82007 27008
79008 53009 88008 1.70-07

2.83-10 3.13-09 9.80-09
Sr-90 8.50-08 45009 5.0008 15007 2.10-07
Y-31 42009 27010 30003 95009 12008
8.40-10 _ 4.00-11 4.59-1%” 1.40-09

Nb-93m 27610 1.8e-11 2.09-10 6.09-10 8.09-10
Nb-94 39009 25210 28009 85009 1.10-03
Nb-93 860-10 5.50-11 8.0e-10 19009 25009

Mo-03 59009 38010 42009 13008 17008
, , m’” s : 4 Ak 2 PR NS R xﬁ'é

11010 1.32-09 39¢03 52009
1.50-07 1.60-08 47008 862008

Ru-108 20605 20008 22005 8.40-05 819-05

T E9e0T . 15608
8.00-07 8.60-08 2.5&05 3.29-05
3.70-08 43007 140-08 1.90-08
29003 32007 98007 1.30-08

2

Ny R

’%.?'m 264
53008 58007 17008 22008

.10-09 3.5&09 479-09

30009

,2.09-08 9.90-08 1.29-06 4.70-(59 8.40-08

me-io 05 57009

5.60-05 3.90-08 42005

9.70-08 1.29-05 44008 8.00-00_

1008 3ae0? 939-07”13@03

1 99-10 2.19-09

36011 57012 85eM1 22610 25010
47009 32010 33s09 10608 1.4e-08
1107 71009 75608 23007 3.1e-07

25008 14007 18008 89908 9.56-08
28007 14208 17007 85007 9.00-07
8.7e-07 43008 55007 21008 28208

1.10-08 15007 55007 7.60-07
13007 16008 52008 89008
10008 11007 33007 4.30-07

1.1e07 1.20-08 3.63-08 46008

53s-10 60003 19008 2.50-08
85009 97508 30007 4.08-07
52010 57003 18008 24808
2009 78011 87010 27009 35009

53010 '14e-11“ 38010 12009 15009

75609 4.8e-10 53009 17008 220-08
17609 1000 12009 38009 5.0e-09
09 2ed 34008

2.40-09 1.50-10 17603 . 54009 7.10-09

34609 22010 24009 7.5009 1.00-08
42008 2.80-07 31008 92008 1.20-03

220-05 15008 1.50-05 48005 6.10-05
12008 730083 84007 28008 3.70-08
8.60-07 56008 82007 13908 2.56-08
3.7e-06 1 99-07 2.3e-08

,_.&Es%“*i“e?ﬁﬁ

‘“"’mm“"mm “8.4007 13008 25008

150068 10007 11008 33008 4.30-08

K125 0.0e+00 OOe-HJO DOe-i-OO 0.0e+00 0.00+00 0.0e+00 0.00+00 0.0et00 0.0s+00 0.00+00
1129 000100 009100 000100 008300 o_, 008400 000400 006400 000400 ‘o.oe+oo
Cs-134 8. 89-08 4 79-01 5.094)8 1 5&-05 9. 13-07 9 50-08 2.99-05 3.79-05
Cs-135 73007 5.1e008 54007 1.60-08 2.00-08 14008 97008 1.00-08 31008 4.0e-08
Cs-137 47008 33007 35008 1.0e-05 13005 9.20-08 6.30-07 B6.70-08 20005 2.6e-05
83-133 23009 1 49-10 1.60-09 §.10-09 6.70-09 4.40-09 2.80-!2'_4% 3.10-09 9.80-09 ] 1.33-03.
99.139 ;J;f; A ggé.{ J ;@3-8&'1 1'2, o j 6"'0&” ey »1‘ wg % 47 IRET P ;;’;

Co-141 1.0e-09 8 1011 74810 23009 3.1009 20009 12010 14009 4. 50-09 8.00-09
Ce-144 11008 7.00-10 8.10-09 2508 3.30-08 22e-08 13009 1.60-03 49908 6.50-08
Pm-147 58010 37011 41010 13009 1.70-09 11003 7.10-11 8.00-10 25009 3.30-09
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Appendix G2 - ; - Normalized Effective Doses from Copper
Table G2.8 Normalized effective doses from ingestion: Handling metal product
Ra dion uchide Mass-based effective dose (uSvfy per Ba/g) Surficial effective dose (uSvly per Ba/em®)

Mean _~_ bth §0th 90th 85th . Mean 5th 50th 80th 05th
Sm-151 - 2.25-10 14e-11 1.69-10 4.99-10 6.43-10 4.39-10 _mz.ee-ﬂ 3.1e-10 9.56-10 '
B e 9% 2461020000 690700 LB e 00T T B.A600 ] 41010 4 8000 - A 8008 1 Be 08 -
Euv-154 3.0e-10 3.2&09 s.se-os 1.35-08 819-09 5.90e-10 62009 1.
Eu-155 48011 - 5110 16008 21009 14009 94511 0.86-10.
6d-153 dTe-11 41610 13009 1.7009 . 1%e08 7.9¢11 7T9e-10 -

A9e10  21e09 65009 8.7e-09 57609 3.7e-10 4.0e-09
T 7en0 8 Bodo kB W 7 S ie 10 R se0e B

“1Be11 18610 54010 74010 AT 25041 34010 108
18610 22009 66602 67009 58609 35010 41609
85012  1.4e-10 ua-m 4.45-10 2810 18611 21810 6.69-10 25010

52e-11 58610 : 16009 99011 11009 3509 46000
OBAB5 7. {9406, A.8e 1Y A4 t‘_.E‘f@.za%ﬁiE” 06T Y5 ;smmﬁamfﬁdmi
$r-192 4.99-06 35&07 3.70-06 11605 14e05 - 9.5e-06 6.69-07 7.0e06 21e05 2.7¢-05
TH204 . 4707 32008 386007 10006 13006 - '9.1607 62008 - 66007 2.0el6 26605
Pb-210 16603 82005 1.0003 32386c03 52003 - 32003 185004 20003 T4el3 10002
Bi207 51606 36007 39006 11805 14905 88006
G210 T A A8 L 9006, 10 0605 18 2o 04T M Ae 04 D Te 04 TH A Ae 05T F0 DAL Figde0d
Ra-226 64007 4.19-08 45607 14606 15006 12006  7.5¢-08 8. 7e-07 2.89-06 3.BG-06
Ra-228 150068 ©8e08 11006 34006 46606 8006 19007 21006 -6.6006 89006
Ac-227 15605 T5e07 998c06 35¢05 48605 2.99-05 1.46-06 " 49605 6905 84005

, 13006 000 E7008 4008
™eaz 23605 10007 15006 65606 TheOS 45006 20607 29606 1.1e05

Pa231 . 17605 80607 10605 4.1e05 'sseos - 33605 15005 20605 . 8.0e05

U2t . BOo0S 35007 49006 18el5 18005 67007 05006 37e05

U234 12006 62608 73607 28006

U235 11606 48e08 ©6.8e07 - 26006 13606 51006 72005

U-236 19006 49008 6.8007  2.60-06
06" 5.09458 T4e07 2.79-06
s | Kot M e

008 14006 52005 73006

. 58006 - 29007  3.7¢06
T 8.8e06 . 29007 - 8.7Te06 - 14e05
489-06' 24007 38.10-06 11605
ﬁarna-os 11e~os
276-07 1.39-08 79-07 &3&-07 Me-OT
$.6e06 - 1.8¢07 2.39-06 8.6e-06 1.1e05
- 28606 14007 198006 68¢06 9.1e06
8.10-06 2.59-07 3.3e-06 1.2e~05 1.69-05
Cm-247 24006 1.29-07 1.59-06 5.69-06 7.59-06 4.60-06 2.39-07 3.0e-06 ,1 19-05 1.46-05

Cm-248 96006 48007 63006 23005 30005 - 198005 92007 1.29-05 44805 69005
-Bk-249 12008 64610 78609 25008 39e0B- 2308 12609 . 1.5¢08 55e08 7.5e08
Cf-248 3.4&-07 9 70-08 - 2.1e07 8.08-07 .18-05 6-59-07 3.36-08 4.16-07 1.6606 2.19-05
AQ TR S S 07 o Be . e T s
- Cf250 2.0&-06 : 1.08-07 1.36-06 479-06 6.49-06 : 3.99-06 2.09-07 .
Cf-251 4.59-05 2.33-07 29206 1.1e05 14005 8.70-06 - 44607

"Cf252 2 11e06 66008 T.4e07 26006 86008
Of-254 '3.86-06 1.98-0? 25606 9.29-06 1.30-05
Note: To eonvenhese values beonventional units (mremlyperpCVg ormmly perpCilurf). mmup!ybys 79-3
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Normalized Effective Doses fiom Copper Appendix G-2
Table G2.9 Normalized effective doses from all pathways: Handling slag v

Mass-based effectiva dose (g g per Ba/g) Surficial effective dose er
Radionuclide —y-an__ &m___5om g5th Mean _ 5th___ 50th 90t 95f

H-3 D.Oa+00 0.06+00 0.0s+00 D.Os-i-DD 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.08+00

C-14 0.0e+00 0.0e+00 - 0.0e+00 0.06+00 0.00+00 0.0s+00 0.0e+00 0.00+00 0.00+00 0.08+00

Na-22 1.1e+00 40601 95001 2.10400 250400 220+00 - 7.6e-01 1.80+00 4.1e+00 4.99+00
0 24e0-04 756-04 1.10-03 1.59-03 2.00-03
o YA = L5

s' k..&ai&¢t1...wa A )
33002 87e02 1.10-01 18002 683602 17001 21001

3.80-05 1.00-04 13004

12005 31008 94008 24005 3.00-05 '
82001 28001 8.86-01 15300 1.8e+00
o '88-05 82.3&04 '3.09-04 _

Co-58 1.39+00 4.20-01 1.De+00 240+00 2.80+00 2.56+00 809-01 2.09+00 460400 5.69'!'00
Co-57 15002 459903 12002 27002 233e-02 28002 93003 23002 53002 B.40-02
Co-58
Co-60

35001 1.1e-01 28201 84001 7.700t 8.76-01 21001 54001 1.2e+00 1.5e+00
1.184-00V 3.80-01&9.23-01(,2.05*-00 2.59*00 -

N-G3 3.4&-05 9.60-08 2.76-05 8.50-05 8.20-05 © 8.6e-05 1.80-05 51005 130-04 1.60-04

ZnE5 - 2.7_9-01 94002 22001 49001 5.80-01 52001 18001 43001 96001 120+00

As-73 9.1e05 23005 70405 18004 22004 18004 44005 14008 35004 44004

Se-75 0.004'00 D.OO*OD 0.08*& 0.0e+m 0 Oe+00 0.0e+00 0.0e+00 O, 06*00 0.09-'-00 O.De+00
R Eipaageotane; i o " P OGNS S BT T Y T R Y X e b

Sr-89 “1.1e03 37604 0.1004 2.19-03 26003 22003 7.0004 1.80-03 4.19-03 5.00-03

Sr-50 9.40-03 235003 7.5003 1.8e-02 22002 1.80-02 56003 15002 35002 4.30-02

Y-91 3.00-03 ° 10003 25003 55003 6.5003 58003 20003 4.7e-03 11002 1.30-02
.79-04 4.2w4 9.99-04 1.20-03 )

5.30-04 .
1 19-04 28004 85004 79004 87004 21004 5.39-04 1.30-03 1.50-03
Ru-103 0.0e+00 0.00+00 0.00+00 0.00+00 0.0+00 0.0e+00 0.00+00 0.00+00 0.00+00 0.00+00
Ru-108 0.06""_@” 0.0e+00 0.00*00 0.08‘1'00 o.Oe+OD 009+00 QUB'H
i LR W ”‘tf"ﬁ S AR A % q,:“’«“'a EIR

“0.0e400 0.06400 o.omo" oouoo‘”o.woo T 000400 0.00400 0.0e400 0.06400 0.06+00
81004 27¢04 86004 15603 1.80-03 16003 52004 1.3003
89002 31602 7.4e02. 16001 20e-01 1.76-01

To-123m v0.06+00 008*00 009*0(; 009*00‘ X
Te-127Tm 0.0e4+00 0.0e4:00 0.00+00. 0.08+00 0.0e+00
1125 20003 42004 15003 4.00-03

Cs-134 0. 06400 0 031-00 o.woo 0.034'00 0.0e+00 0.09*00 0 00+00 0.0e+D0 0.0e+00 0.0e+00

Cs-135 © D.0e+00 0.0e+00 00e+00 0.0e+00 0.0e+00 D.0o+00 0.0e+00 0.08+00 0.09+00 0.06+00

Cs-137 0.0e+00 0.0e+00 00e+00 0.00+00 0.0e+00 0.00+00 0.00+00 0.08+00 0.0e+00 0.00+00

Bad33 15601 S3e02 12001 27001 32001 20001 9%02 24e01 53001 8lo01
Y S eI " it X 'v\;:.« D /: "C;?{“’ s S 4,‘ <A Y TRk g :.y

0" gl 2= gl G B o Ry R Y ) YL e 5
Cotdl  90e03 28003 71003 17602 21602 :
Co144 ' 25e02 89903 21002 45002 53e02 48002 17002 4.0s02 88002 -1.1801
Pm-147 27004 87005 21604 50004 82004 52008 17004 42004 98004 12603
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Appendix G-2 5 ‘ . Normalized Effective Doses from Coppa
“Table G2.9 Normalized effective doses from all pathways: _Handling slag
- . Mass-based effective dose (uSvly per Bg/g) _Surficial effective dose (uSvly per Bg/cm®)
Radionuclide . :
Mean - 5th 50th 80th 85th Mean____ 6th 50th 80th 85th
§m—‘l§jﬁ_m 2.19-04 ] 6.50-05159-043.99& .4.19-04 " 4.0e-04 » 1.29-04 3.2e-04 7.59-04 .9.39-04' }

Eu-154 58001 21601 4.89-01 112400 13et00 1.1e+00 ,3.99-01 - 9.39-01 2.13*00 250400
Eu-155 66003 20e03 47¢03 10002 12002 19602  3.8003 0.00-03 20002 2402
Gd-153 64003 23003 5.36-03 1.29-02 14002 12002 43003 10002 23002 2802

Tb-160 _ 48001 16001 - e 1 JBe01 170300 218500
170 D 16047 820" W&M@: 446035 7
TmAT1 1.00-04 3.59-05

88003,
Ta-182 58001 2.0e01 4.8e-01 116*00

16004 36004 44004
92001 216400 250400
W-181 14003 49004 12603 26603
6.16-05 1.5

22003 50003 6.0003

43002 18001 48001 6.1e-01 - 46001 8.9e02 - 3.5¢01 9:4&01 120400
- 0.0e+00 0.0 0.0e+00 0.094'00 - 00e+00 0.0e+00 0.0e+00 0.084'!!) 0.094'00
D DS9D0T DSOS DB R T A ST T

Ra-226 110400 4.0001 - N 1B8e+00 3.961'00 438*&
Ra-228 - T.8e01 27e01 61601 130400 16e+00 - 3 126400 26e+00 3.1e+00
Ac-227 §0et00 1.6et00 4.0e+00 940400 12401 - 8.7e+00 3 Ce+00 = 7.7e+00 1.8e+01 230401

Th-228 320+00 1.18*00 2M0 €.0e+00 7.29+00 - M 2.18*00 —5.104'00 120401 140401
; Pty M" I@,\,;‘ ::,j 8.5 mg 14, ”;",t,‘ 7h % AT TS ’” 0025 ”g’igmwg_w
Th-230 ) S Bo01 1.7e01 4.36-01 106400 1.3¢+00 ‘41e+00 33601 ,8.40-01 - 20400 2.5¢+00
Th-232 - B4e01 28001 T2e01 1.7e400 216400 . . 180+00 54001 14e+00 336400 4.1e+00
Pa-231 . 14400 44001 1.13*00 26e+00  3.1e+00 27e+00  B6.30-01- 2.1e+00 ~ 5.0e+00 6.1e+00
' : 3 18*00 }3,3:00 8.1e+00

‘ - ) .‘3.05-01  78e01 © 1.80+00
40001 92001 118400 - §.6e01 . 8.0001 T.7001 “1.80400
37601 88601 1.1et00  9.9601 28601 72001 1.7e+00
82001 - , 1 . 2601 sze-m g_gewu;

44001 106400 130400 . 1.1et00 3.39-01 85001 2.0e+00
67601 16e+00 -2.0e400 - 1.se+oo 51601 1.3e+00 3.1e+00
52001 120400 1.5e+00 432400 39601 1.0e+00 2.4e+oo '2.994'00

Pu242 - 60001 1.8e01" 486-01 1 1e+00 1434-00 $2e+00  8.60-01 83001 2.201-00 2.Te+00
Pu-244 7500f 26001 --6.1001 14e+00 - 1.7e400 - - 150400 49001 126400 2.7e+00 3.3e+00
Am-241 20400 6.30-01 1.6e+00 3.8et00 4.7e+00 386400 1.2¢+00 3.1e+00 TAe+00 '92¢+00
Am-242m - 216400 66001 1.7e+00 4.081-60 4.Se+00 - 4.9e+00 1.3e+00 820+00 7.7e+00 9.66+00
T T ) T ST 16400 s B0 T A0V DoTo0 KoL ae i 2o 6T e o o0}
49001 . 15001 3.99-01 9.29-01 1.1e+00
3.00400. 92001 _24e+00 - 5.66+00 6.8e+00
; 25e+00 ~ 7.6e-01 20e+00 4.7e+00 5.8e+00
: 4.0e+00 1.234'00?%;104'00 7.5e+00 9.36"'00

Cm247 20e400 - 65001 180W00 386400 460400 . 390400 120400 316400
Cm-248 726400 220400 67e+00 136401 17e+01 °  14e+D1 430400 1.4e+01
BKk-249 76603 24003 61603 14002 18e02 15602 45003 12002
0248 44001 14001 35001 83001, 100400 26001 68001

G250 17e400  5.4e01 13e400 S.1e+00. 380400 820400 . 98e-01 25e+00 6.00+00 7.5¢+00
Cf251  35e+00 110400 2.8e+00 6.6e400 B.1e+00 - 6.8e+00 216400 5.40+00 1.3e+01  1.6e+01
Ct252 06001 80801 77001 186400 220400 - 18e00 6Je01 150400 350+00 4.4e+00
ciasd 880 3‘_ 720100 WL.Sewi 180401 170301 80400 14001 318301, 380301
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Normalized Effective Doses from Copper Appendix G-2
Table G2.10 Normalized effective doses from external osure: Handling s!
Radionuclide Mass-based effective dose (uSv/y per Bq/g) Surficial effective dose er
Mean 5th 50th 90th 95th Mean Sth 50th g0th 95th
H-3 0.0e+00 0.00+00 0.0e+00 0.08400 0.09+00 0.08+00 0.00+00 0.00+00 0.00+00 0.08+00
C-14 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.0et+00 0.00+00
Na-22 1.1e+00 4.00-01 95001 210400 250400 22¢+00 7.60-01 1.8s+00 4.1e+00 4.9e+00

P32 2.89-04 ’ 4;39-05 193-04 5.19-04 3.36-04 »5.56-04 5.39-05 3.7&'04 1.29;93 1.60-03
C-38 2.?9-04 7.29-05 1 79-04 3.80-04 4.56-04 4.09-04 1 48-04 3.30-04 739'04 8.%e-04

K40 43002 96003 32002 86002 11601 83602 18002 62002 17601 2.1e-01
Ca-t1 00s+00 0.00+00 0.00+00 0.0e+00 00et00  00s+00 0.0e+00 00et00 0.8+00 0.0e+00
Ca-45 3.30.08 ng 13-03 27008, sm |

cr-51 8.00.03 2.49-03 83003 15602 19002 .

Mn-53 0.06+00 0.0e+00 D.08+00 0.0e+00 0.08+00

Mn-54 43001 15001 235001 7.80-01 92801

Fo-55 23011 81e-12 19011 _4‘30-11“ Slett A4

o, NN “3‘3-;“ oo “’4 P A ] A Farbis = i

Co-57 150-02 49003 12002 27602 33902 28002 93003 23002 52002 63002
Co-58 34001 11001 28s01 684001 7.7e-01 87001 21601 54001 120400 1.50+00
Co-60 Lles00 38e01 82801 2000 ZIN0 oo AR, Tio01 100000 408400 dSestD

12004 30005 93005 24004 30004
0 000'0'00 0.09*00 Ooei'OOY 0.06400

1.29-03 2.80-08 3.30-03 7 59-03
1.6e+00 56801 130400 3.0e+00 3.6e+00
53001 16001 42001 39.90-01 120+00

1.80-03 5.40-05 1. 53-05 3.40-05 4\19‘05

r*'~

72605 2508 53005 13004 156004
15005 52008 13005 28005 34005
00400 0.0g+00 0.08+00 0.08+00 0.08+00

006400 006400 0.00%00

T&S;?m - :3.76-05
To99 :
Ru-103

108 T2 D00 e

Ao-11mn o. WA VIQTUM . VBTN ‘o b E A 5>

Cd-109 30e04 11804 25004 55004 65004 59004 20004
sn113 89e02 31602 7.3s02 1.6e01 20001 17001 58002
st-24 53001 18001 46001 110100 136300 1.2
s&!&a‘# t,» ra ;,sw -,tsx »;g;gng A Ay

Tot23m  000t00 006+00 006+00 00c+00 000+ 006400 009400 0.
Te-127m  0.0e+00 00e+00 0.0e+00 0.0e+00 0.0e+00  00e+0D 0.0e+00
25 17004 57005 14004 31004 37004

o Be0t 81005

Cs-134 "ooe+oo‘ 000+00  0.00100 009400 000+00  006+00. Vooe+oo 206400 0.06+00  000+00
Cs135 006400 00s+00 0.0e+00 0.0o+00 D0.0e+00  0.0e+00 DOe+00 0.06+00 0.0e+00 0.08+00
Cs-137 000400 00g+00 0.00+00 00s+00 O00e+00  00o+00 00e+00 0.0e+00 00e+00 0.00+00

Ba133 15001 52002 ,ﬁM‘ z.7o-o1_ A0 20001 2%el2 24001 3301 8400)

Ce-141 88003 27003 7 0003 17002 2.06-02
Ce-144 22002 7.7e03 1.80-02 4.10-02 4.38e-02
Pro-147 24008 83007 200-08 43008 5.1008 46008 16008 38008 84008 1.00-05
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Appendix G-2 . - MmﬁmﬂﬂﬁmewsmmGwmr
Table G2.10 Nonnalized effective doses from external exposure: Handling slag

Radionucide Mass-based effective dose (ESVU per Bqlg) Surficial effective dose (nSvly per Bg/cm?)
Mean ___5th : 7 ean Sth 60th 80th ___©5th
Smist 32008 1fe08 Vz@.g;-oa _ue-pa e.se-oa 82008 21008 B1008 14007 14007

Eu-154 58001 20001 48e01 1.1e400 : 11e+00 30601 92001 216400 256400
Eu-155 62003 1.8e03 43003 6.6e-03 ©10e02 35603 83e03 18002 22002
Gd-153 63003 22¢03 652003 12602 42003 10e02 22¢02 2702
4.8¢-01_ 1.6e01 3.80-01 93001 34001 _7.6e-01 170*00 2.1e+00
3208 T B DA L S B T T e TR RS T T T) S0 SR B :

B ey .Oe'erO 4 :
< g : £5
Ra-226 $.00-01 - 75601  1.7e+00
Ra-228 47001 16001 38001 85601 1.0e+00 90001 S.1601 74001 176400 2.00+00
Ac-227 1.69-01 55002 13201 2.8e-01 ¢ ' '

’ | 58001 :
R B

: 13004 16004 13604 43005 1te04 25604 31004
Th232 84003 65004 26603 72003 63003 = 66603 11603 48003  14e02 18602
Pe-231 13602 45003 11002 24002 2Be02 ~ 25002 86003 21602 46e02 65602
U232 1e02 26003 —

WIS (L i s ZrieDd sl L , ' B :

U238 11605 40605 0Se06 21605 26005 . 22505 76606 18005 41605 49005

U235 42002 185002 35002 78002 02002 82002 28e02 €802 15e01 1.8e-01

U236 53006 18006 44006 67606 12005 10605 35006 85606 19005 23005
13002 45e-os Jo02 2360 02_ - - 2560 :

, 15601 63e02 12801 27001
Cm-248 " {4606 48007 1.1e06 < 25006
 18s05 80806 13605 ue-os

we-oe:mem 1.3&66"3'59-06
G251 24602 65003 20602 4Ael2 62602 47602 15602 3BeQ2 BS002 10001
CI252 87005 13008 ‘306 69606 81605 72606 25006 60005 13005 16005

1-48401 4.80*00 1.2e+01 2.70"‘01 3.28"‘01
4 S g AeD1. A Be '

L)

Note Tomveﬂmsevalu;sbmn;ammﬂs(manerpcilg‘ermmlyperp‘Glan’).Mbplybis'VTe-a
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NounahzedEﬁ‘ectweDosafmmCopper : Appendix G-2
Table G2.11 Normalized eﬁecﬂve doses from Inhalation: Handling slag
Mass-based effeciiva dose (; _LM_ Surficial effective dose (uSv/y per

Radionuclide —50on 5 50m Mean _ 5th__ 50th __ 90th __ O5th
H3 0.09+00 ODe+00 0.00+00 0.03-1-00 0.03*00 0.0e+00 0.00400 0.08+00 0.00+00 0.08+00
c-14 0.08+00 0.08+00 0.00+00 0.08+00 0.00+00 0.0e+00 0.0e+00 0.0s+00 0.0e+00 0.0a+00
Na-22 - 15004 45005 12004 28004 34004 28304 87005 23004 53004 86.7004
P-32

1 10-04 2 9004 6.89-04 850-04 7.00-04 2.19-04 5 6004 13003 1.
K-40 11004 23005 83005 22004 290-04 21004 43005 1.60-04 43004 5.60-04
Ca-41 14005 44008 1.10-05 27005 3.30-05 27005 84008 22005 52005 64005
1.60-04 4., 80-05 1.29-04 2.90-04 3.69-04 _

31008 79007 24008
5.10-08 1.60-08 4.10-08 9.60-08 1.20-05
160-04 49905 1.30-04

14.1&07, 08 ate08
81607 21s08 50008
Mn-54 84005 26005 86005 1.60-04

8.90-08 1.80-05 4.20-05
rentons ww PR

Sl 00 L Bl "*’Q!,.,-M: VT

, _ 72005 19504 47004 5.
Co-57 34005 10005 27005 6.50-05
24005 86205 1.60-04

6005 11005 29005 69005 87605
34004 10004 27004 B4e0s 80004
33005 73s08 25005 86005 8505

15004 19604
19003 4.4003 55003
28204 86004 34004
04 %04 93004 11003

845-05 2.09-05 5.19-05 1.29-04.
Nb-34 19603 57004 15003 35003 4.3003 36003 1.10-03 29503 8.80-03 85003
Nb-85 8.30-05 18005 5.0005 1.20-04 1.60-04 12004 2338-05 96005 24004 3.00-04

906-05 2.80-05 7.19-05 1.70-04 5.30-05

To97m ’179-04”'5.1&05’ 13008 3.29-04"4.09-04"” a0t 58005 26004 82608 77008

Te-38 240-04 74005 19-M4 45004 56004 460-04 14004 3.70-04 37004 1.10-03
Ru-103 0.06+00 0.0c+00 0.0e+00 0.00+00 0.0s+00 0.0s+00 0.0e+00 0.0e+00 0.0e+00 0.00+00

[gtr w\-ﬁ‘:" ket o d

0.0e+00
g o e S, T ¢

Ag-nom“ "0.00400 0.0+00 0.06+00 0.0g+00 000400 0.00+00  0.08400 O,

cd-109 20004 B8.8005 23204 54004 BSo04 55004 17004

Sn113 11608 32005 84005 20004 25004 21608 81005 16004 39004 49004
Sh124 »

Tot23m 006300 000t00 006400 008¥00 006400 006400
To-127m  00e+00 00e+0D 00e+00 0.0e+00 008+0D  0.0e+0D .
40004 12004 32004 76004 95004 15603  1.90-03
1% 18002

Cs-134 0.0G-I'N 0 0e+oo 0.094-00 0. Oa+00 D De'l-Oﬂ 0.0e+00 0.03*00 0.03*00 0. 06+00 0 Oa+00
Cs-135 0.0e+00 0.0c+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.08+00
Co-137 0.0e+00 0.00+00 0.09+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.06+00 0.0s+00 0.0e+00

Ba-133 1.30-04 4.19-05 119-04 2.59-04 3.13-04 2.89-04 7,93-05 2.19-04 4.93-04 6.13-04A

28c0r 73005 22004 55008 70004
40003 12003 31003 7.5003 93003
45004 14004 35004 B6e04 1.1003

Ce-144 2.0e-03 slse-m




- Am241 200400 62001 1.6e400. 3-80*00‘ 4.Je+00 3.89e+00

Appendix G-2 L  Naormalized Effective Doses from Copper
' Table G2.11 Normalized effeeﬂve doses from inhalation: Handling slag

Radionuclide —h2ss-based eﬁecf:ve dose r Ba/g) Surficia effective dose (uSvly per Bolcm?)
Mean___ Eth soth §5th Mean __ 6th 50t 90th __ ©5th

Smi61 18004 60005 15004 36004 45604
Eu-154 26003 60004 21603 48603 6.0e-03
Ex-155 35004 11604 28004 €5e0s B.1e04
GA153 88005 80005 TBeDS 18004 23004
160 33004 BBe05 26504 61604 77004

Be _ ~119-°4 3.08'04 7.10-04 8.59-04

1 39-04 3.99-05 .

: 185¢-04 38004 £.9004 1.1003 03004 28004 74604 1.8003 2.2e03
W-181 28006 B.7¢07T 22006 63e¢06 66606 65606 17606 4.3¢06 10005 1.3¢05
Y185 . 138-05 ‘4.0&-06 s 19-05 : 2-59-05 320-05 m*g:.gg-os 7.7906 2.09-05 4.99-05 6.29-05
ir-192 0.0e+00 008*00 M 0.08*00 D.Oe+00 : U.De+00 O.De*DD 0.00+DU 0.1394'00 D.De+00
TH204 20005 68006 165605 38005 48e05 38¢05 11005 3.0005 ' T4e05 0.3005
Pb-210 1.7e01 30602 13001 3501 46001 34001 6Te02 25001 668001 88001
Bi-207 0.084'00 0.08400 0.03*00 M 0.08*00 : '0.09}700* OMO 0.09*00 0.094'00 0.034'00

F;jﬁi 2 Al EERE
12804 15004

Ra226 = 1 70-01 5.10-02 1.394!1 8. 16-01 3.99-01 - 98002 25601 6. 16-01 7.56-01
Ra-228 18001 64002 14601 3.5¢01 44001 10001 . 28001 €.80-01 8.5e-01

Ac-227 47e+00 14e+00 - 3.7¢4+00 882400 110301 - 6.1ex00 2.8e+00 72e+00 - 1.7e401 2.1e+01
) F.Be-m 2.09-!00 4Be+00 5.99*00 e 382400 15100 3.8e+00 933-*00

“Th-230 5.39-01 1.66-01 o 1.0e+00 32001 82001

Th-232 88001 27e01 T.1e01 1.7e400 2.1e+00 ‘17e+00 53001 - 140+00 . 3.39'!-00 4.060400

Pa231 - 13400 30e-01 1.00400 24¢+00 8.0e+00 250+00 75601 2.0e+00 4.60+00 8.8e+00

‘U232 2.994'00 5»10-01&*1.6&*00 3.7¢+00 46600 3.8&*00 1.29+00 3.1e+00 730+00 9.09+00
R 300 «.; s B 01 A BOL00

80001 78001
GM1 27e01 70001 1.
9.4e01 28s01 72001 1.Te300 2.1e+00

20 %12;'901» 6.5601 el D800 1.9e+00

Uz 50601 16001 me-oi " 9.50-01
U235 45e01 1deD1 36001 85edt
U236 47601 14eD 37001 BEe1

17001 "4.39-01" 100400 1.30400: T 16400
Pu238 - 82001 25e-01 6.50-01 A1.564'00 1.8e4+00 1.66+00
19001 49001 12040 140¥0

, 7601 18001 “45601  116%00 136400 A,
Pu244 E5e01 1701 44e01 10e+00 130400 ~ 1.1e+00

‘Am242m z1e+oor 64501 176300 390400 480100

g

Ccm-242 26001 77602 20001 47001 68601 49601 15001 38001 02001

Cm-243 156400 4.6001 120400 280400 3.5e+00 206400 8.80-01 - 2.3¢+00 - 546400 6.Je+00
Ccm-244 13¢+00 38001 1.0e400 248+00 2.9e+00 246400 7.5e-01 198e+00 4.6e+00 5.7e+00
T Cm2d5 20000 62001 16600 3Bes00 47600 380400 120300 - 316400 736400 816400

116400 29e+00 6.8e+00 850400
- 420400 - 1.9e401. 2.6e+01 820401
14002 44003 1.1e02 27002 Sdel2
0et00 - BAeD1 26001 67ed1 166

»,,Tﬁmm«.@sse*mm e

cm-247 196400 67601
cm248 796400 22400
Bk-249 | 75603 2.36-03
44001 - 13001

186400 3.56400 4.3¢+00

- 19400 4.Te+00 6.0e+00
i 33‘ r—r\%mwr W‘

Note TocomeﬂnsevahésiuWwﬂts(mnVyperpCanmwyperpGIan’) mulhplybys.'le-s
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Normalized Effective Doses from Copper Appendix G-2
Tablo G2.12 Nomalized effective doses from Ingestion: Handling slag

Radionuclide Mass-based effective dose (Sviy per Bq/g) Surficial effective dosa (Svly per Ba/em?)
Mean 5th_ S0th 90th 95th Mean __ 5th 50th 90th 95th
H-3 0.00+00 0.00+00 0.0e+00 0.08+00 0.08+00 0.0e+00° 0.0e+00 0.0e400 0.02+00

C-14 0.0e+00 0.00+00 0.00400 0.08+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
27005 29904 87004 1.10-03 770-04 52005 35.60-04

VZ.SG-OB 3.30-05 5.09-05 8.40-05 |

76008 82505 25004 37008
22005 26004 89004 12003 75004 42605 50004 17603
25008 27005 81005 10004 74005 48008 Siel5 16004
04 11005 12004 37004

.1 .2_ < s ; _a ek
2.56-07, 27008 82008 1.10-05
57008 B8.10-03 1.8e-04 24004

S e0e 25008 2700 f
36005 24008 26005 7.8005 1.0e-04
11004 73008 81605 25004 32804

3.0003 2.09-03 2.2&05 85005 8. 5&05
1608 80004 54005 58004 1.8003 23003
26005 35005 22005 13008 15005 50005 6.70-05
‘ 0.0em M 0.03*00 0.00+00 0.0e+00
Boeby T et R Ry e fV

10608 119-05' 33605 43005 :
Nb-94 21004° 15605 16004 47008 81004 41004 28005 30004 01004 1.2003
Nb-05 4sa-os 30008 34005 1ie04 14004 92005 59008 86005 20004 27004

To-57m 7.09-05 "4.80-08 5.19-05 1.50-04 M 13004 91908 9.86-05 3.00-D4 39004
To-89 g 9.8005 67008 72005 22004 2.380-04 19004 13005 14004 42004 55004
Ru-103 0.0e+00 0.00+00 0.0e+00 0.06+00 0.0e+00 0.06400 0.00+00 0.0e+00 0.00+00 0.08+00

0.09"'00 008"'00 003*00 0004'00 0.0e+00
) i R

3 S o X' P ‘1.94
0. 06400 0.06+00 0. Oem 0.00400 0.00+00
Cd-109 22004 15005 1.6004 4.8004 863004
Sn-113 7.00-05 48008 52005 1.6e-04 2.09-04

2004 12005

P2 ;&.1 3 R 5""‘: i 0w 2
D.M 0.06+00 008*00 DOe-I-OO o.omo
Te-127m 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.0s+00
" 14603 94005 1.0003 3.1603 4.0e-03

Cs-134 005400 006100 006400 000+00 0.08400
Cs135 ~  00e+400 0.0e+00. 00e+00 0.0e+00 0.0e+00
Cs137  00e+00- 0.08+00 0.0e+00 0.0e+00 0.06+00
Batdy 13604 85000 92005 2804 36eld 1 :
R ETT R RS Y e s A e s TR e A ARG T

Ce-141 57005 36008 40005 13604 17004 31604 8908 77005 24004 32504
Co144  ° 82004 43005 46004 14003 1.80-03 12003 82005 B8.8e-04 27003 3.50-03
Pm-147 32005 22008 24005 7.1005 92005 82005 42008 45005 14004 1.80-04
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Appendix G-2 . : Normalized Effective Doses from Copper
- Table G2.12 Nomxalized sffective doses from Ingestion: Handling slag

. Mass-based effective dose (uSviy per Bg/g) - Surficial effective dose (1:Svly per Bgfem?)
Radionuclide = n _ 6th__ 60m _ 60th 85t Mean__ 6th ___EOth _ 90t 65t

Sm-151 12005 05 8501 S0el6 27e05 3
S e e P B ed R Ty o2

17605 180048 55004
Eu-155 40005 27606 28005 88005 1.10-04
32005 22006 23005 70805 $.1e-05
w3 19-05 1.2&-04 3.69-04

16604 14005 12004 36004 4.7e04
W-181. 84006 67607 62006 18605 24005 - -
45605 31606 33605 10004  13e.04
ek X “57 sle% S

192 . 0.0e+00 0.0e+00 oo«oo‘ 0.0e+00 o.oewo“

TH04 - 70005 46606 50605 15004 21004 14004 88606 06005 0e04 40004
Pb-210 64602 32003 42002 15001 20601 12001 62003 6.0e02 .28¢01 38001
207 W:o*?g_,wou 00e300._00e30. 006100 .. 0D6H00 0000 _0.0e+00 - 0.00+00 - 0.06400
R&226 36002 24008 26002 78002 10601 65002 46s03 60602 - 15601 2000
Ra228 . 84e2 68e03 €.1e2 18e01 24601 16001 - 1.1e02 12801 36001 47601
Ac-227 | 1.59-01 Wol2 11001 33601 42e01 -~ 20001 20002 . 24601 8Se01 GAety

25002 17003 ,_.z‘g-new
, 2.1&-02 1.49-03 1.50-02 4 16-02 €. 10-02
3.50-02 23602 - 16003 17002 52002 67002
- 47601 . 12002 13001  3.8¢01  5.00-01

- 9.59-03 6.59-04 6.0e-03 2.13-02, 2.70-02
e 9% S :. 5 5y gﬂf sé m

T 14604 18003 44603 58603
21003 14604 15003 46003 60003
18603 13604 14003 42003 65003

3 27e03 _,‘M, 1.93-03 69¢-03 71e-03§

2.1e-02 1.49-03 1.50-02 4.56-02 & 96-02
56002 38003 41602 12001 1.6¢-01

Pu-239 3.16-02 229-03 © -B.1e02 41603 44002 13001 1.7eDt
: ‘8.1e02 12 1,;3-0_1 1.7e-01
n{éﬂﬁmﬂmﬁﬁm’” :3-9““"@“4% a0 e 7 8005 R ne DT 50038 35047
Pu-242 30002 21603 22602 €6el2 86002 58602 40003 42002 13e-01 1.7e-01
- Pu-244 '8.0002 21603 22002 6.7¢-02 - 8.60-02 69002 40003 43002 13001 1.7¢-01

Am-241 25¢02  17e03 18e02 6502 72002 49602 < 33603 85002 11001 14001

iﬁ. Pty
96002  66e03 7.1e02-

Bk-249 . 12004 B3e06 B9eD5 27604 85004 2304 16005 1.7e04 '7 §2004 6.7¢04
Cr248 34003 23004 2.5e-oa 7&@%&;303 _6.e De-0c
R0 T T e Do R De L B 2e 2y DA Dok A Be DI N o s Bbeli2y H5e 01 246015
Ct-250 2.09-02 1Aa-03 1.59-02 44202 §6.7e-02 3.9&-02 2.69-03 2.89-02 8.6e-02 1.1e-01
C-251 45002 - 3.10-03 883002 - 10601 - 13001 -8Je02 - 585¢03 64002 19001 - 25001
VCf-252 11e-02 1.69-04 8.1003 2502 3.29-02 2.19-02 16603 1.6e-02 47e-02 6.2e-02

17e01_ 22001
aﬁsg BEEN PRAME

WTommwmmmmﬁg(mwmrﬂéwmwyperpcvm m!hp!yby3.7e-3
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Normalized Effective Doses from Copper Appendix G-2
Tab!o G2.13 Nommalized effective doses from all pathways: Baghouse maintenance

Mass—based eﬂ'ecﬂve dose QSvggequ{g) Surficial effective dosa (uSv/y per B
Radionuclide = on 95th Mean _ 5th __ 50th__ G0t __ g5th
H3 0.0e+00 ooe+oo 0.0e+oo o.oemo 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.08+00 0.0s+00
c14 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.08+00 0.0e4+00 0.0e+¢00 0.0e+00
Na-22 0.0e¢00 0.06+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.06+00 00e+00 0.08+00 0.0e+0D
P-32

B TN g TAE 2 i it £ P e i :
0-38 1.90-08 1.29-07 9.79-07 45008 3.70-08 2.39-07 . 13005
K40 8.40-03 43004 33003 15002 220.02 12002 84004 84003 2902 4.3502
Ca-41 0.06+00 0.06+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.08+00 00e+00 0.00+00 0.00+00
0.0e+00 0 {{';ngg.oxe*co 0.0&"00 0.0e+00 0.0e+00 0. OB'POO 0. 0% 0.0G'l'm 0 W‘
M_.m wiﬁcam De “J* FEEL X 05 i nQWQ % : o -
Cr-51 0.09+00 0 08"’00 0 0s400 0.00+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 D0.08+00 0 0e+00
Mn-53 0.0e+00 0.08+00 0.00+00 0.00+00 = 0.0e+00 0.06+00 0.0e+00 0.0e+00 .0.08+00 0.00+00
Mn-54 0.00+00 0.0e+00 0.00+00 0.0et00 0.0e+00 0.0e+00 0.08+00 0.00+00 0.00+00 0.0e+00

Fo55 . .onem'nwoorowoo 000400 0,

Co-58 0.031-00 0.09000 0 0e+00 0.0e+00 0.06+00 0. Oe+00 0 De-iw 0.0e+00 0 0e+00 O, Oe+00
Co-57 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0s+00 0.00+00
Co-58 . 0.0e+00 0.0e+00 0.06+00 0.00+00 0.08+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00

- 0.001-00 D.DB'I'DO &034-00 0.084-00 0.06+00

NESQs e 006400 R e 4 s 3 : G068+
Ni-63 009+00 0.0e+00 005+00 0.06+00 0.0e+00 oow:o 0.06+00 000-!-00 DOG-I-CD n.owo
Zn-65 ,1.1003 89005 5.70-04 26203 3.98-03 22003 13004 11003 51003 7.7003
As-73 93005 6B8e-08 350005 22004 32004 18004 13005 97005 42004 82004

1.79-03
Sr89 } 0.09*00 0 03*00 0.06400 0.09+00 0. Oe+00 0.06+00 OM U.Oefm 0. 094'00 0.0e+00
Sr-80 0.0e+00 0.06+00 0.08+00 - 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.06+00
Y-01 0.0c+00 0.0e+00 0.0e+00 00e+00 0.00400 - 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.06+00

Zr-93 ODe-l-OO 0. 0.0e+00 0.00+00 OOMO 009+00 009+00 omwo 0.0e+00 UM

% Mm« By a+0( ;. - 2 jeosd i

0 Oe+00 0. De+00 0.06400 0.00+00 0.0e+00 0.09-!00 0. Oe+00 0.0e+00 0.0e-i-m 0. 0e+00
0.0e+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.00+00 0.0e+00 0.06+00 0.0e+00 0.00+00
O.De+00 0.0e+00 0.0e+00 DDe-l-OO 0.0e+00 0.0e+00 0.00+400. 0.0e+00 0.0s+00 0.0e+00
000400 0083000000 00800 _0.0e+00 __ 0.0e+00 aoemo 000100000400 _0.0+00
0.De+00 one+oo 0 Oe+00 0.09900 0 06400 D.Oe-l-m 0 Oe+00 D.De-I-OO 0. 004-00 0. Oe+00
=009+00 0.0e+00 0.0e+00 0.0s+00 0.0e+00 0.00400 0.0e+00 0.0e+00 0.0e+00 0.06+00
"00e+00 0.0e+00 0.0e+00 .0.0s+00 0.0e+00. 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.00+00
0-004'00 0.061'00 0.00*00 M 9 De+00 0.0e+00 - 0.06+00  0.00+00 0.0c+00 0.00+00

- ) Aom- 0D "n.omok io.0e+oo “0.00400 0.00+00 D.0e+00 0.0s+00 D.06400
86008 55607 45008 20605 3.10-05 17605 11008 86008 40005 80005
: 006400 008400 00st00 002400  0.05400 00cHO 000400 0.00400 00400

.79'03 760-03 1.29-02 . 8,30-03 99-04  3.20-03
3 S W u‘;'- ' ~' : I P L SE S A Sigoy L

32001 18002 12001 51s01 7501

13608 51008 75008 43008 36007 24008 10005 15005

(35003 24002 BEoX2 14ROl Bielz G503 Afem 15001 27001
005400 0.06+00 0.0s+00 00e+00 00e+00  0.0e+00

: 0083007 22 1083005 0.06+00. § 04700

D000 00000 008400 000100 00Er00 —  0.06s0D 008400 m‘aoemo' D.0s+00  0.06+00
0.06+00 0.00+00 00e+00 0.00+00 008400  0.0e+00 0.0e¢00 0.0e+00 D.0e+00 0.0e+00
0.0s+00 00e+00 0.0c+00' 0.06+00 0.0s*00 008400 008400 0.0s+0D 0.09+00 0.0e+00
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Appendix G-2 : Noxmalmd Effective Doses from Copper
Table G2.13 Normalized effective doses from all pathways: Baghouse maintenance i

Mass-based effective dose (sSvly per Bq/g) g Surficial effective dose (uSvly per Ba/em?)
Radionucide =g 6 &0t 60th _ 65th Mean _ Eth___ B0t 60th o5

 00e*00 o.nefoovowoogowoo 000300 006400 00e+00 0000 000400 00e+00

"0.00+00  0.06+00 0.0¢+00
0.0e+00 0.00+00 0.0e400 0.0e+00
000400 00e+00 0.0e+00 0.0e+00

000100, 0

Tm-171
Te-162
W-181
w-185
(LS. 73
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Table G2.14 Nomnalized effective doses from all pathways: Airborne emisslons
Radionuclide Mass-based effective dose (E.sﬂm_ Surficial effective dose {(uSv/y per B

Mean 5th 50th 90th 85th Mean 5th 50th 80th g5th
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Nommalized Effective Doses from Copper

- Table G2.14 Normalized effective doses from &l pathways: Alrbomne emissions

Mass-based effective dose (uSvly per Bgg)
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Table G2.15 Normallzed effactive doses from extemal exposure: Alrbomo emisslions
Radionuclids Mass-based effectiva dose (Svly perBg/g) Surficial effective dose (uSvly per Bg/cm?)
Mean 5th 50th 80th 95th Mean 5th  50th 80th 95th
H3 0.00400 0.08+00 0.0e+00 0.004#00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.08+00 0.0e+00
O_'-ﬂ " 20008 41007 16008 39008 4.70-08 3.80-08 78007 31008 7.60-08 92008
Na-22 0.00+00 0.08+00 0.0e+00 0.0e+00 0.00+00 0.0+00
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Ca4t 0.0e+00 0.00+00 0.00+00 0.08+00 0.0e+00 " 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.06+00
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Cr-51 0.De+00 0. Oe+00 0 Oe+00 D 094-00 0 03*00 0.0a+00 O De+00 0.091-00 D Oe-I-OO 0.0MOO
Mn-53 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0_04'00
Mn-54 0.0e+00 0.00+00 0.06+00 0.08+00 0.00+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.00+00
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0.0e+00 0.0e+00 0.0e+00 0.00+00 '0.0e+00

Nb-93m O.Dﬂm 0.0e+00 0 Oe+00 0. De'l-OO 0.03*00 D.De+00 0. 09*00 0.0e+00 0.034'00 0 0e+00
Nb-94 0.0e+00 0. 0et00 0.0e+00 00e+00 0.0e+00 0.0s+00  0.0e+00 0.0e+00 0.0e+00 0.0e+00
Nb-95 0‘W 0.00+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
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To99 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.0¢+00 0.0e+00
Ru-103 0.0e+00 0.0s+00 0.0e+00 D.08+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
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Appendix G-2 ' Nomahnd Effective Doses from Copper
___Table G2.15 Normalized effective doses from external exposure: Alrbome emissions

Radionuclide '\:Aass-based effective dose ﬂ, gSv!! per Bg_lg) -___Surficial effective dose (pSvgy per Bg/em?)
ean Sth - Soth —Mean - 6th 50th 90th - -85th
Smi51 _ 000+ 0 ‘ .omo
B T D000 0 Dos D 00 Eh0 O IO D 00T = BE TR 7006406,
Eu-154 0. 09400 0 00400 0.0e+00 0.0e+00 0.0e+00 0.09+00 O.MO 0. 03+DO 0.09+DD D Oe+00
Eu-155 0.00+00 00e+00 0.0e+00 0.0e+D0 0.0e+00 - 000400 002400 0.0e+00 0.0e400 0.00+00
Gd-153 0.0e+00 0.0e+00 0.0e+00 0.0e400 0.0e+00 U.De-l-OO 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Tb-160 0.0e+OO 0.05400 OMO 0.0s+00 0.ﬂe+00 0.De+00 0.08*00 0.0&*00 0. De+0_0
Tm-171 ) 0 De+00 0e00  0.0e+00 0.09+00 0.0e+00 B ODe+00 O.De+00 0.De+00 0.0e+00 D.Deﬂ.‘ﬂ
Te-182 -0.0e+00 0.0e+00 0.0e+00 C.Co+00 0.0e+00 0.0e+00 0.00+00 - 0.0e+00 ©€.0e+00 0.0e+00
W-181 ‘0.0e+00 0.0e+00 0.0e400 0.0e+00 0.0e+00 0.0e+00 - 0.0e4+00 0.0e+00 0.0e+00 0.0e+00
w-185 0.0e+00 0.09400 009*00 0.0e+00 0.084'00 009400 009*00 OMO_ 0.064'00 0.00+00.
Ir-182 0 Oe+00 0.09+00 0.0e+00 0 09*00 0.08*00 0.De+00 0.081'00 0.0e+00 0 0e+00 0.0e+00
TH204 " 15005 3806 13805 28e05 34605 29005 THe0E 25005 . 53205 66005
Pb-210 6606 10006 4006 14005 18605 13605 18006 94606 . ,2.70-05 3.5¢-05

- 73004

e onuoo 000400 ooe+ou‘ 006400 00es00  D.0es00 00e+00 aww"n.ouoo“ 400 0.09+00

Th232 0000 00e+00 0.0e+00 0.00+00 00et00 ~ 00e+00 0.0e+00 00e+00 0.0e+00 0.0e+00
Pa-231 000+00 - 0.06400 00400 00e+00 0.0e+00 - 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
y-232 mmpgm 00s400 000900 000400 000300 006400 (00g+00 000900 G0es00 00+00,
R T el 0 0030070 0o 300 L0 D700 2D 06¥D0 E0E: Z0bet0 0 Do 00T :

.0.00400 0.00+00 008*00 0.0e+00 ¢ 0.0e+00 0.0e400 0.0e+00 uoemo 0.0e+00
'0.06400 0.0e+00 0.0c+00 0.0et00 = 0.06+00 .0.0e+00 0.0e+00 0.0e400 0.0e+00
1000400 - 0.0et00 0.0e+00 0.0e+00  0.0e+00  0.0e+00 " 0.0e+00 = 0.0e+00 0.0e+00

0.0e+00 0.001-

0.0e400 0.0e+00 - 0.0¢+00 0.09+00 . 0.0e+00 0.00+00_ 0.0e+00 0.0e+00 0.0e+00
0.0et00 0.0et00 0.0e+00 0.00+00 - ~ 0.0e+00 . 0.00+00 '
) OMOO D.Do'lOD o.oe+oo WOO 0.0e400 0.0e+00

Pudz - 00sH0 006400 006300 00400 006400 - -00+00 0.0e+00 0.0¢+00 0.0e+00 0.0e+00
Pu-244 00c+00 0.0e#00 008400 0.0e+00 000400 - 006400 00et00 00e+00 0.00+00 0.09+00
Am-241 00e+00 00es00 00400 00c+00 000100  00e+00 00s+00 -0.00+00 00000 0.00+00

0.03+00 00e+00 - -00
? T M

) 5 Oii PR 5 B! ¥
0 De+w 000400 0.06400 0.00+00 0.0e400 . 0.0e+00 . 0.0e+00 ODe+00 Q.De+00 OM
‘ 0m-243 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 - - 0.0e+00 0.0e+00 0.0e+00 0.0s+00 0.0e+00
Cm-244 0.09&00 0.09*00 0.0e400 0.0e+00 0.0e+00 0.0e+00 - 0.00+00 0.0e+00 * 0.0e+00 0.0e+00
£.0e+00 - 0. 0e+00 0.03400' ’ 0.09*00 M 0.09*00

wm i

0.0e+00  0.0e400

‘Cm-247 0.08+OO 0.09*00 0.0e+m 0.0e+00 - 009*00 g0.0em 0.09*00 0.09'*00
. Cm-248 - 0.0e+00 0.0e+00 0.0e+00 0.00+00 - 0.00+00 - 0.0e+00 0.0e+00 0.0e+00
" Bk-249 0.02400 - 0.06+00 0.0e+00 0.0e+00 0.0e+00 - 0.00+00 ~ 0.0e+00 0.0e+00 0.0e+00 0.0e+00

Cr2ds 006300 006400 00e+00 00e+00 006400 ’
ER249 T T 06¥00 20 Petbd ST 0e 0 T DpF00 KZ6.00¥00
Ct-250 0.0e+00 0.09-‘00 OOe*OO 0.0e+00 ~0.0e+00

Cr252 00e+00  0.0e+00
OWDO 0.09+00

0.0e+00 0.0e+00 0.0e+00

Note: To prp T —— mm unlts (mu&ybar T or&iramfyparpﬁlaﬁ). mﬂ‘hplyby 3.1.3
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Normalized Effective Doses from Copper Appendix G-2
Table G2.18 Normalized effective doses from inhalation: Airbormne emissions

Radionuclids Mass-based effectiva doss (uSvly per Ba/g) Surficial effectiva dose (uSvfy per

Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th
H3 23006 8.6007 20608 40008 4.9008 45e08 16008 39008 7.80-068 9.60-08
C-14 36e05 1.300% 89005 25005 680e05 120-04 15004

Na-22 0.0e+00 0.00+00 0.0e+00 0.06¢00 0.00+00 0.00+00 0.00+00

55007 76008 37007 1.
35607 13008 32008 4106

K40 27008 8.70-07 22008 5.1e03 G8.5008 53008 13008 43608 98008 1.20-05
Ca41 0.0e400 0.06+00 0.0e+00- 0.0e+00 0.0+00 0.06+00 0.0s+00 00e+00 0.0s+00 0.0e+00
Ca45 00g+00, 002400 009100 00¢t00 00e+00 0.00t00 00s+00 006400 00+00 0.0e+00
oAl T R0a 00 0,00 600 0 T OR00. 0. DR OR 0 Dat00 T 0 0a 00 G.0RI08. 2 D000 0.06+08 -
cr-51 “0.00+00 0.00+00 0.00+00 0.06+00 006400 00s+00 00g+00 0.0a+00 0.00+00 0.09+00
Mn-53 0.06¢00 0.00+00 0.0e+00 0.0e+00 0.0e+00 00e+00 0.0e+00 0.00+00 0.0e+00 0.08+00
Mn-54  DDe+00 0.00+00 008+00 0.0e+00 0.02+00 0.06+00 0.09+00 0.08+00 0.0e+00 0.08+00
Fo-55 00e+00 _0.08+00 0.0e+00 0.00+00 _0.00+00 000+00  008+00 D0e:00 0.0et00  0.0e+00
F&. m www PO RLD.09+00.70.06%002 T 0.08+00: - D.0e+0d
Co-58 000400 0.0e+00 0.0e+00 0.08+00 0.00+00
Co-57 0.06+00 0.00+00 0.0e+00 0.00+00 0.00+00
Co-58 0.06+00 0.02+00 0.00+00 0.00+00 0.0e+00

bl & o. A D.oe*w " 6. oid, 5 ‘ A i o o SER o'o ! n o.o A o'o
Zn63 13007 2.70-08 9.9003 25007 51008 15007 51007 89007
As-73 71607 18007 55007 14008 34007 11608 26008 234008

% 2.19-05 8.7&07 A10-08 1.36-06 3.30-08” 7.40-03

Sr-89 U 084'00 0.0e*uo ' 0.00+00 0.0e+00 0.0e+00 0 Oe+00 0 Oa+00 o.Oe+00 0.001'00 0 Dm
Sr-90 0.00+00 0.08+00 0.0e+00 0.0et+00 0.0e+00 0.0s+00 0.08+00 0.00+00 0.0e+00 0.0a+00
Y-91 0.0et00 0.0e+00 0.0e+DD 0.0et00 0.08+00 0.0e+00 0.06+00 0.0¢+00 0.0e+00 0.00+00

00600 0.0e+00 :0.03400 0.0e+00 0.054-00\ OM 0.0e+00

0.00+00 0.08400 0.00+00 Mo.woo 0.00+00
0.0e+00 0.0e+00 0.0s¢00 0.09¢00 0.0e+00
0.08+00 0.0e+00 00e+00 0.0e+00 0.0e+00

000400 008400 00e+00 000400 0.06+00
0.0e+00 0.0s+00 0.00+00 0.06+00 0.0e+00
0.0e+00 0.0e+00 00e+0D 0.08+00 0.08+00
oy 008400 %pe»fuo 000100 0.0t00 008400,

000500 000800 0.00600 — 0.00400 . 0.08+00
54607 11007 41007 11008 14e-08
0.06+00 0.00+00 00600 0.00+00 0.0e+00

To-123m - 59008 1 99-03 4 86-05 1.19-05 1 40-05 1 16-05 EY 65-03 9.20-06 2.10-05 2.79-05
Te-127m 11005 35008 89008 20005 26005 21005 86008 17005 3.8005 5.00-05
H125 36007 7.00-08 27007 7.1e07 9.6007 7.0007 1.30-07 52007 1.40-08 1.90-08
’ Lo0S 87008 19608 T0el8 17605 2105

gk AT e;, % ’f, a WELD F ; ¥

:j: WL '. sy, MO SM ik s ""gs
10005 22005 28505 24605 83008 20005 44008 55005
: 15008 29008 35008 33008 12008 28008 56008 6.80-08
Cs-137 11805 41608 95608 19005 23005 21805 7.7008 18005 37005 45005
B12) . o 00000 DOWD Olewt) 00000 00ewt0 ., O0etd 006100 00600 aomo{,owoo:

Ce-141 00s+00 0.00+00 0.064'00 0.06+00 0.0e+00 0. 09'600 0.094'00 0.0B-I'M 0.0e+00 0.004‘00
Co-144 0.00+00 0.0e+00 0.0e+00 0.00+00 0.02+00 0.0e+00 0.00+00 00s+00 0.0s+00 0.0e+00
Pm-147 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.08+00 0.0s+00 0.00+00 0.08+00




Appendix G-2 4 Normalized Effective Doses from Copper
-Table G2.16 Normafized eﬂ‘ective doses from inhalation: Alrbome emissions
Radionuclide Mass-based effective dose (uSvly per Bq/g) SUmda} effective dose (pSviy per Sqlmn’)
Mean. ___ 5th §0th 90th 95th Mean - 6th 50th . 90th 95th
Sm—151 0.0e+DO B -
D08

DOC. s 5 5 :g 4
0.0e400 .0.0e+00 0.081'00
0.0et00 0.0et00 000400

i) Oe+00 0.0¢+00 DMO 0.03*00 0.00+00 one+ao 0.0e+00
"0.0e+00 00et00 - 00e0C 0.0e+00 -0.00+00 0.0c+00 0.0e+00
W-181 . 00et00 00et00 . 06*00 0.0e+00 0.0et00 002400 0.0e+00 -0.0e+00 0.0e+00 0.0e+00
W-185 0.0e+00 0.0e+00 0.De+00 0.0e+00 0.0MOO . 0.0e+00 D 0Oe+00 0. 09*005%0.0&00 M

. e 3l o %, ey T o E L e , - ‘

2iatiscs 2 i 3OO b i ; s UL i )i
ir-182 003"‘00 0.094’00 0-09"’00 0.08"‘00 0.09+00 0-09"‘00 0.0e+00 0-09*00 D.De+00 0.03"’00,

TH204 46007 18007 3.89-07 8.1e07 1.0006 ‘898607 - 3.0007 - 73607 16606 2.0e-06
. Pb210 32004 €85005 25004 6.19«04 7.76-04 - 64004 13004 48504 12003 1.59-03
Bi207 . 11606 26007 . 007 17606 42005 64006
POI0 . . o483 1 Ao 0 AR £ (B Ae03 . 2 6603 6783 s 1456021 t20e 2]
Ra-226 0.0e+00 D.Oe+00 De+00 0.0a+00 0.De+00 : 0.0eﬂ)o 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Ra-228 . 000400 0.0et00 0.00+00 0.0e+00 0.0e+00 - 0.0e+00 0.00+00 0.00+00 0.0e+00 0.0e+00
AcR27 0.09+00 '0.0e+00 0.0é-l-DO 0.0e+00 -0.0e+00 0.0e+00 0.0e+00 -0.0e+00 0.0e+00 0.0e+00

Wogg;m 0.0e+00 0.0e+00 D.Oa+00
© 00e400 0.06+00 . 0.06300 009+00 009-!-00
006400 0.0e+00 - 00e+t00 0.0e+00 0.0et00 0.0e+00 0.0e400
000400 0.0e+00 . 00e+00 00e+00 0.0e+00 00e+00 0.0e+00
- - 'o.oe+oo 0.0e+00 0.0e+oo 009+00 OOe+OD

02 .0e40 EGDevd0
0e+00  00e+00 0.0e400 006400 0.08+00 -
Pu-238 0.00+00 - 0.0e+00 0.0e+00 0.0e+00 - 0.0s+00 -

' 00e+00 006400 000400 000400

De+00 2 @%ﬁ?ﬁm@uﬁﬁ“@”

P4 R = f‘.v h +00;: 30 0D

Pu242 0.0e+00 O.ero onemo 0.09+00 0. De+00 - 0.0e+00 - 0.06+00 0.0s+00 0.06400 0.0e+00
Pu-244  0.00400 0.0e+00 0.00400 0.0e+00 0.0e+00 - 0.0e+00 - 0.0e+00 000400 0.0e+00 0.0e+00
Am-241 . 0.0e+00 ' 0.0e+00 0.0e-Hn 00e+00 - 0.0e+00 - 0.0e+00 0.0e+00  0.0e+00 - 0.0e+00 0.0e+00

Cm242  00et00  0.0e+00 _0.0e+oo 0.0e-FOO 0.0e+00 - . 0.0e400 = 0.0s+00 0.0e+00 - 0.0e+00 0.00+00
Cm-243 00e+00 000+00 0.0e+00 0.0e+00 . 0.0e+00 - 00e+00 0.0e+00  0.0e+00 0.0e+00 0.0e+00

C1-250 .~ 0.00400 0 0e+00 OMD 0.00400 - 0.De+m ©.0.08400 0.00+00 0.03-!-00 0.0e+00 0.0e+00
Cf251 000400  0.0e+00 0.00400 0.0e400 -0.00+00 - 0.00+00 0.00+00 0.00+00 0.064+00 0.0e+00
Cf252 00etl0 0.0et00 0.0et00 0.0e+00 0.0c+00 ~  00e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
q;254 WNO.O&*OO 0.08‘*00 0 09*00 DMOO 0.00*00 . 0.09400 0.0&"00 0.09+00 -0 Oe+00 . 0.00+00

seve - M

: Note.Toeonvertmese valuesbeonvenbona!mmwyperpamwmmuperpwmmlybﬂh-s
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Normalized Effective Doses from Copper Appendix G-2
Table G2.17 Normalized effective doses from ingestion: Airborne emissions
: clide Mass-based effective dose (uSvly per Ba/g) Surficial effective doss (uSvly per Bicx_n’)

Mean Sth 50th 90th 95th Mean_ Sth 50th 90th 95th
H3 45007 12007 34007 8.6007 1.2008 B.Be07 23007 65007 17803 2308
C-14 21004 54005 15004 41004 35.70-04 41604 ° 1.00-04 239004 80004 11603
Na-22 0.0e+00 0.0e:00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.00+00

3.99-08 5.29-07 2.50-08 1.1e-03 A_
e 06 468071 23608 1 D76-08 5 L5608 00 L B.0608 = HEG0T A 3806 S
1. 99-04 7.3&03 7.59'05 439-04 7.29-04 3.79-04 . . .
1.50-04 20005 85005 32004 4.90-04 2904 37005 16004 61004 940-04

7.50-08

Ca-41 00e400. 0.00+00 00et00 0.0et00 0.0e+00  0.0e+D0 0.0¢+00 0.00+00 0.0e+00 0.0e+00
Ca45 00+00 00200 _0.0000 00e300 00et00 000%00 006100 000+00. 006300 00e+00
cr-51 000400 006*00 00c+00 00s+00 000+00  0.0e+00 D.06+00 008400 0.08400  0.0s+00
Mn-53 00e+00 0.0e+00 0.6+00 00e+00 00et00  0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00
Mn-54 00s+00 00et00 008400 00e+00 0.0e+00  0.0e+00 0.0e+00 0.0e+00  0.0e+00 0.00+00

00000 _0.00100 00800 0.08+00 _0.09+00

Cos8 'one+oo "0.00+00 'o;oemo"'nuaoo o.oewo 'dt)ea-oo"” "oomo"oouoo 'oomo” '00e+co
Co-57 "00e+00 0.0e+00 00e+00 006+00 00e+00  0.06+00 0.0¢+00 0.00+00 0.0e+00 0.0e+00
Co58 00e+00 00et00 00s+00 0.0e400 00e+00  00e+00 000400 0.0e+00 000400 0.08+00

0.‘06-1-00 0.De+m 0.03'500 0.03400

‘one*uo “om*‘aoaoo"owoo
12008 45008 13005 18005
41007 12008 35008 45008

0.De+00 0.0e+00 0.0e+00 0.09+00
0.0e+00 0.00+00 0.00+00 0.00+00 0.00+00
0.0e+00- 0.06+00 0.0e+00 0.0e+00 0.00+00
0. 0e+oo 0 004-00 D 05+00 o.owo

Nb-93m 0.0e+00 00a+00 0034-00 00e+uo Doe+00 10.06+00 0034-00 0.03400 00a+00 0.09+00
Nb-94 0.0e+00 0.0e+00 0.0e:00 0.00+00 - 0.0e+00 0.0e+00 000400 0.00+00 0.00+00 0.02+00
Nb-95 0.00t00 0.00+00 0.06+00 0.0s+00 0.0e+00 .  0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00
Mo-83 000+00 ‘009400 o.wuo O.De+m DM 0.09400 o.wuo % moa+no
To97m D.0e+00 0.0e+00 o.oe+oo 0.0ewo 009+00 0. Oe+00 O.De+00 0.00+00 0.00+00 DOe+00
To-9% 0.0s+00 0.00+00 0.0e+00 0.0e+00 D.0e+00 0.06+00 0.08+00 0.0e+00 0.00+00 0.0e+00
Ru-103 0.0e+00 0.00+00 0.00+00 0.00+00 0.08+00 0.0e+00 0.0e+00 0.0e+00 0.06t00 0.0e+00
Ag-110m 0.00400 0.0e+00 0.0e+00 0.08+00 0.0e+00 009+00 o.oe+00 D.Oe+00 mowo D.Oe+00
Cd-109 82007 1.1e07 4.1007 12008 1.80-08 12008 2.1007 T7.90-07 24008 35e-08
Sn-113 0.0e+00 0.00+00 0.00+00 0.00¢00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.094-00
Sh-124 20007 45008 1.6e07 37007 4.89-07 3.99-07 9‘46-03 3.10-07 7.29-07
2.39-05 3.10-05
4.09-05 52005
9.80-05 1.30-04
13003 _ 1.80-03
- 8.10-04 7.90-04 8 894)4 2.2&-04 5. 39-04 1.50-03
Cs-135 438005 15005 38005 87005 1.10-04 92005 29005 73005 17504 22004
Cs-137 30008 95005 24e04 54004 7.00-04 58s-04 18004 46004 1.10-03 14003
Bz-liswm 0.09:00 o.Oe+oo 0. woomp;ge'foo 0. Oeioo 0.0e+00 0.0e+00 0.0e+00 ol 0. De+00
e A 0800 % e +00. TE 06400 0,06 700 2 0 06300 5T - (.06700 - 20.08+00 -~ B 00O 0
Co-141 00e+00 Q. Oewo 0.06¢00 0.06+00 O .06+00 n0e+oo 0 Oe+00 008+00 000400 O. 0e+00
Co-144 . 0.00+00 0.06400 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.08+00 0.0s+00 0.08+00 0.0e+00
Pm-147 000+00 0.0e+00 0.0e+00 0.0s+00 0.0e+00 00e+00 0.00+00 000400 0.06+00 0.0e+00

NUREG-1640 G-122
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Table 62_17 Normanzed effective doses {rom Ingestion: Alrborne emisslons
Radionuctide Mass-pased effective dose (uSvfy per Ba/g) _Surficlal effective dose (Sviy per Ba/em?)
- Mean 5th 50th 80th g5th =~ __Mean __ Gth 50th 80th 85th
0.0e+00 0.0e+D0  0.0e+00 0.0e+00 o.oe+on
T B 08 70 D X060 E O B0 0 00500 R0, 0e 50 L0 5%

Sm 51

- 0.0e+00 0.0e400 0.0e+00 0.00400 0.0e+00 -
0.0e+00 00e+00 0.0e400 0.0e+00 0.0e+00

B 0.0e+oo o.oe+uo‘ 0.0e+00 - 0.0e+00

.,“, Wx -'-.v.;_x

To-171 0.De+00 0.0e400 0.0e400 0.09"'00 0.08+00 0.0e+00 IJ 02400 0.0e+00 0.0e+00 0.0e+00
Ta-182 - 0.0e+00 ~ 0.0e400 0.0e+00 0.00400 0.0e+00 ~ 00e+00 0.0e+00 0.00400 0.08400 0.0e+00
W-181 © 0.0e400 0.0e+00  0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00

009+00 003*00 OMO OMO "0.0e+00 A
TH204 15605 3306 96006 3.1605 45e05
' ,1.59-04,_ 8Be05 12604 28604 37004

0.06400 0.06400 "0.0e+oo 000400 0,
Ra228 - 00e+00 000400 0.0e300 0.0e+00 0.08+00
00400 000300 0.06400  0.06+00

Th-230 0.0e+00 0.09*00 0 00“'00 0 08"‘00 0.08*00 . 0 034'00 M M 0-00"‘00 0.06"'00
“Th-232 000400 0.00+00 000300 0.0e400 00e+00 ~  0.0e400 0.0e+00 0.00+00 0.0e+00 0.0e+00
Pa-231 - 0.0e+00 ° 000400 0.0e+00 0.0e+00 0.0e+00 0.0c+00 00000 0.0e+00 0.00400 0.0e+00

M 0.93"‘00 M U.ﬂetw‘ 009*00 : . 0.094’00_ n 006400 0.08""00 0-98"’00 0.06";90 ‘

0.0e400 0.0e+00 -0.0e+00 . - 0.0e+00 - 0.0e+00 ©.0e+00 0.0e+00 0.0e+00

U236 - 0.0e+00 0'03400 0.0e+00 0.0e+00 0.0e+00 ~ 0.0e+00 003+00 0.09*00 0.0e+00 0.0e+00
U-235 uoe+oo o.omo 40.031-00 aoemo 0.0e+00 0.0e+00

0.0e+00

SO D S D00 B0 bei0BDetDo!
0.0e+00  0.0e+00  0.0e+00 0.0e+00 0.0e+0D
0.0e+00 0.0e+00  0.0e+00 0.0e+00 0.0e+00
0.0e400 - 0.0e+00 . 0.0e+00 0.09100 M

0.0e+00 - 0.0e+00 -0.00+00

b5 L g T Yo e Pyl
0.0e+00 0.0e+00 0.0e+00

" 0.0e40D0 0.0e400 0.0e+00
0.0e+00 0.0es00  0.0e+00
0 - 0.0e+00 - 0.0e+00 GDB'POO

00 000400 000900 0.06+00  0.06+00

. 0.0e+00 OOe-l-OD 0.094»00 0-08*00 .0€

Cm-248 0.0e+00 0.0e+00 : 0.0e+00 - 0.0e+00 - 0.0e+00 0.0e+00  0.0e+00 00e+00 0.00+00

Bk-249 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00 . 0.0e+00 - 0.0e+00 0.0e+00 0.00+00 0.06+400
" CH248 0.0e+00 19.09400 0.08*00 0,.06400 - 0.0e+00 0.0e+00 009*00 0.09*00 0.05«!»00 0.00"'00

5 000500 0.00500 0.00+00- 0.06500 " o.wook Coert0
006400 D.0e+0  0.0e400 0.0s400 0.05+00 0.0e+00
00e+00 006400 0.0c+00 00e+00 0.0e+00 0.06+00

‘oomo

o.o¢+oo .

 Note: Townvenﬂwéevalhesbwmnﬁm\alm(mnﬂyperpd!gormnﬂyperpcvmﬂ,mdhplyby&k-s
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Normalized Effectivs Doses from Copper ‘ Appendix G-2
Table G2.18 Nommalized effective doses from all pathways: Scrap truck-driver
Radionuclids Mass-based effectiva dose (uSvly per Bg/g) Surficial effective dose (uSvly per
Mean Sth 50th goth 95th Mean 5th 50th 90th 95th
H3 0.0e+00 0.00+00 0.0e+00 0.08+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.00+00
c-14 54009 36009 539-03 7.1e09 7.60-09 1.00-08 87009 1.00-08 1.40-08 1.50-08
150-01 10001 1.50-01 20001 3.0001 18001 29901 39001 4.32-01
o dB008 31008 47004 e.somm%oe-m

¢ A Y 8 R iy | TR 50 A iy £ e i3
3.10-05 2.10-05 3.10-05 4 19-05 448-05 8.1005 23.9005 3. 90-05 8.08-05 8.70-05
K-40 " 12002 81003 12002 16802 17002 24002 15002 23002 32002 34002
Ca41 0.0e+00 0.06+00 0.06+00 0.00+00. 0.0e+00 0.00+00 0.0e+00 . 0.0e+00 0.00+00 0.06+00
Cads 18007 1807 1807 21607 22907 3100 20007 30007 41607 4de0T
St ~W T, __53':; N % AT ‘:;;,.;i e 2T B R _ TS € M’ﬁ(
Cr51 14003 9.40.04 1.90-03 2.09-03 2.89-03 1. 89-03 2.79-03 3.70-03 4.00-03
Mn-53 0.0e+00 0.00+00 0.00+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.06+00 0.05+00 0.0e+00
Mn-54 59002 39002 580-02 78002 83002 12001 74002 1.10-01 150-01 1.70-01
} ,1‘2&12 8.23.13 1.20-12 1 50-12 1.70-12 24012 15612 2.30-12 3.20-12 ' 3.49-12

26001 17001 25001 346-01 3.60-01 5.00-01  3.20-01 4.96-01 8-60-01 7.29-01
Co-57 92004 8.1004 9.00-04 12003 13003 18003 11003 17003 24003 25003
Co-58 " 88002 43002 84002 86002 9.1e02 13001 8.1e02 12601 1.70-01 1.80-01

Co-80 19001 130-01»» 130-01 2.56-01’._‘_

_ 3.70-01 .

Ni-63 20013 14013 2.09-13 27013 2.99-13 4.06-13 2.56-13 3.90-13 5.20-13 5.79-13

Zn-65 43002 280602 42002 56002 80002 83002 53902 81e02 11001 12001

As-73 31908 20008 30008 4.0e08 43008 8.00-03 38008 5.80-08 79008 85008
73 1.30-02 5.6&03 1.36-02 1 79-02 1.80-02 2.5¢-02

-85z 90 0R &296:02 ;. 3.8602, .04 e 0a g k60020 0602 5 1500450 81604
Sr83 20004 13004 2.03-04 2.70-04 29008 40004 25004 39004 53004 57004
Sr-50 71008 47004 B8.9s04 92004 . 9.90-04 . 14003 38004 13003 1.80:03 20003
Y-31 480-04 32004 47004 63004 87004 93004 6.0004 59.10-04 12003 13003
3 740-13 44.90-13 739-13 97013 10012 .- 14012 920-13 1._4_%12. 12 . 2.19:12

21017 22017 3MeAT 20647 30047 41017 44017
15001 15001 21601 14001 21001 28001 31001
8.50-02 7.00-02 97602 82002 95002 13e01 1.4801

1.00-20 1.10-20 ;

="ase-o7 97007 13008 1.
82607 95007 13008 1.40-08
" 35002 54002 7.3e02 7.90-02

1 90-01 2.50-01 27601 3.86-01 2.40-01 3.70-01 5 00-01 5.46-01
Cd-109 2.70'-06 1 86-05 26008 ‘3.50-08 . 3.70-08 520-08 33008 500083 8.8s-08 7.40-08
Sn-113 14002 92003 1.4e02 18002 20002 27002 17002 27e-02 3.59-02 3.90-02

0 1.22-9! 47001 1.8¢-01 2.50-01 1.60-01 2.50-01 WWB&M
S T Y TS oy Sensrmn N’%:’”‘ e 6&@ ’_@
. 42003 2.70-03 42003 56003 8.1e-03
1.86-04 2. 7604 37004 3.90-04 54004 35604 353004 72004 7.70-04
12511 17e-11 23011 25811 . 34011 22011 33011 45611 49011
‘42009 82009 82009 88009 1.20-08 7.80-00 12008 1. 50-08 1.76-08
a027 S50 R e TR 0a e e e s oE i L
70802 1.09-01 1.40-01 1.50-01 2.19-01 1 39-01 2.00-01 2.79'01 .
19007 2907 3.8007 4.1e-07 56007 3.6007 5.5007 74007
‘250-02 37002 50002 53002 T4e02 47002 72002 9.8e0-02
Al 208 20

;0 ’t,: :‘7,,. VR

1.19-03 1.29-03 .

Co-144 3.50-53 23003 35003 4.60-03 49003 380-03 440-03 8.70-03 9.10-03 9.80-03
- P47 8.1008 54008 30008 11007 1.1e07 1.60-07 1.00-07 15007 21007 23007
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Appendix G-2 Nermalized Effective Doses from Copper
' Table G2.18 Normalized eﬁedive doses from all pathways: Scrap truck-driver
Radionuclide Mass-based eﬁecuve dose rB Surficial eﬁeehve dose (ES\I!Z Er Bg/cm?)

_Mean ©5th _Mean _Sth - 60th ~ 80th  ©5th

Sm-151 » _1.39-12 8.6%1,3 1-36-12 %1'.1“”12 1.89;”w 2.5e-12 159-12 2.59—12 3.39-12 S.Se-‘lz
=52 T T B 0602 80602 1 a7 P02 A De-01 St 1601 LA me g 2 iad A P ;
Euv-184 : 7.89-02 £2002 7.7¢02 1.00-01 1‘!9-01 1.5e-01 9.70-02 1.59-01
Eu-185 - 88005 58005 8805 12004 13004 1704 11e04 17604 23004 25004
Gd-153 ‘ 12004 h 76e05 11004 15004 16004 ~220-04 14004 22004 80004 32004
To-160 76602 50002 7TAe02 98002 11801 1.5¢01 94002 1.4eo1 ek 2001, zm}gn
STy ARRBEY N R R SRS Y ON T  SON O R R N T ' TADe D4R F{Ae DAL
T 174 10008 6.7¢-09 1.0e08 13¢08 14e08 . 20008 1 3908 1.93-08 2.6e~08 2.89-08

Te-162 . 8Be02 58002 86602 11601 1201 - 17e01 11601 17e01 22001 24e01
w-181 - 16e06 06e07 14606 19006 20e06  28e06 1808 28006 87006 4.00-06

985" D D A L Ee R TE D e 02T E Se025 B Re 025 A8l L . 2e Dl
=182 - 4.29-02 2.86-02 42002 8502 6.99-02 82002 52002 8.00-02 1 19-01 1.2¢-01
TH204 20005 13005 198605 260605 2.7e05 3Be05 24e05 37005 63605 &5elS
Pb-210 TAe-QS 49005 7205 68.7¢e05 10004 14004 82005 14004 10004 2.1e-04
i » w&ig:b‘l ) 6.9;9;02 199-01 1_.49;0_1 71.53-91» A 2.70-01 2.99-01
PORAG e 80T - A 5ol = B.7e07. < Boe-Ol.. B5e07: 6 B A0l 47608 :1.0006 ,
Ra-226 1201 8102 12001 18e01 1.7e01 - 1.5e4!1 2.30-01 329-01 3.49-01
Ra-228 84002 4.0002 60e02 B.0002 85002 1.26-01 - 75002 12001 16601 1.7e0%
Ac-227 17602 12602 17002 23002 24002 84002 22002 3302 45002 48s02

Th-228 1.0e-01 6.85-02_ 1M1 1.39-01 “1A6-01 e 2060113201 1.80-01 26001 28601

o2 T UTA; it e oA 2 Be02 1a 2 A 025, 18 20021 18,6002 1
Th-230 319—06 2.06-05 809-06 4.03-06 4.30-06 - 68e08 3.7e06 58006 B0e08 86006

T™Hh-232 - 80005 38005 76005 12004 14004 46004  T4e05 15004 24004 2.7e04
Pa-231 - 14003 04004 14003 18003 20003 28003 18003 2703 3703 40003

1604 20004 38004 eze-oa 68004 18004 37004 T5e04 12003 w;-os
U234 3.4e-07 2.39-07 3Ae-07 4.5&-07 4.89-07 T . 86007 42007 .8.59-07 8.89-07 G.59-07
U235 34003 22003 3303 44003 47003 - 65003 42003 64003 87603 04003
=236 i 1.06-07 6.8e-08 (1.03-07 14007 1507 20007 1307 - 20007 2Te07 2907

35003 47003 5.1e-03

43 &7 ' g Riidd0U2s 0028 UL

. . o 3.89-07 - 55607 T5e07 8.1e07
Pu-238 - b5Be08 388008 67008 7T.Te08 8.28-08 11007 72008 1.1e07 15e07 1.6e07
“Pu239 1.50-06 1.00-& 1.58-06 'Z.M 2.1e06 80c06 10006 20e06 38006 43006

_ 58008

Puzsz 3508 ue-oe “34008 48008 45608 -

Pu244 22002 14e02 21edZ 28642 - 30el2 . 42002 27002 44002 66002 6.1e-02
Am-241 11606 74007 el 15005 1fedE 22008 14608 21000 128006 3.16-06

ﬁ*ﬁ?‘-ﬁ“ X

Cm244 - . 14607 6008 14607 18607 ABedT - 20edl . 1
65604 43004 6.49-04 8.50-04 800

CR2ab 2 IRT B Wmﬁﬁ@m
cm-247 18002 12002 17002 2362 25602 330
Cm-248 46012 30612 45e12 60o-12 6412 - 8.99-12 67612 - 87e12 12011  13e-1
Bk249 - 40007 20007 88007 60el07 67607  T.8007 38607  74e07 12006 13¢-06
41008 27608 40008 Bdols 1008 TTe08 10007 11907

et seets '4ee-1z gy 1747y
22003 34603 45603 4.9003
10007 18007 21607 23607

cr250 - :1.99-12 '-‘1.z'e-1é '1.9e-1z 25012
ct-251 18603 12003 17603 23003
cf-252 83¢08 6.50-08 a.uoa 14607 129-07
Cr-254 120100 80001 1.6e+00
BRSNS Aﬁ%ﬁeﬁszm ST 0250
m:Tomnmmwmmm(mnwnrmgwmnprwm mulhplyby&‘le-ﬁ
~G-125 ~ NUREG-1640




Normalized Effective Doses from Copper Appendix G-2
Table G2.19 Normalized effective doses from all pathways: Metal product-driver

Radionuciide Mass-based effective dose (uSvly per Ba/g) Surficial effective dose (uSvly per

Mean 5th 50th 90th 95th Mean___ Sth 50th 90th 95th
H3 0.00+00 0.00+00 0.00+00 0.0e+00 0.00+00 0.0e+00 0.00+00 0.00+00 0.00+00 0.08+00
C-14 00e+00 002+00 0.0e+00 0.08+00 0.08+00 0.0e+00 0.0e+00 0.00+00 0.004+00 0.00+00
Na-22 94008 27008 740058 1.8005 22e-05 14005 35005 4.30-05

o-08 }
siafs W Y ;z; B AR ey .3 Hav y 1&;*@ 5&&5{ SR e 2 o : i 3
C38 0.0e+00 0. oe+oo 0.De+00 0.0e+00 0 0e+00 0.0e+00 0.094-00 0 Oe-i-ﬂo 0. Oe+00 0.0e+00

, 5.13-09 3.20-0&

K-40 74007 22007 59007 1.4e-08 1.70-08 14008 42007 1.1008 28008 3.40-08
Ca-41 0.0e+00 0.0e+00 0.08+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.08+00
Ca45 26011 7.36—12 2.0011 4.90-11 8.0e-11 4.99-11 1 48-11 3.99-11 9.50-11 1.20-10
Cr-51 4.30-08 3.80-09 3.19-08 9. 00-08 12007 1 7&08 B 0o08 17007 2.30-07
Mn-53 0.0e+00 0.0e+00 0.00+00 0.00+00 0.02+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.0e+00

120-04 3.B8e-05 929005 23004 28004 24904 73005 19004 45004 54004
4.80-15  1.5¢-14 4.06-14 5.09-14 . 39%-14 9.29-15 2.90-14 7.80-14 9.60-14
TSR KRS R O S v T e P T P TR T S P S
8.70-04 3.00-03 - 8.75-03 1.19-02 8.0e-03 1.30-03 5.8003 17002 22002
3505 060008 26005 73005 95603 6.8¢-05 1.10-05 5.0e05 1.40-04 1.80-04
17004 7.60-04 22003

"58613 25012
91605 26004

11012 4fet2 Liet 1
18604 51004 13003
81608 27008 6.60-08 1.50-07

8.00-05 "MW4M A

14008 35008 4.
730-08 1.8e-07 22007
320-08 8.10-08 1.00-07

1.80-14 4.40-14

Sr90 48008 14008 38008 0.10-08
v-91 21608 57009 1708 .
12014 34015 9.3e-15 (

795 X 3.56~ e -7 o ; -fi:::{.);‘ % - Yok & 3 4’1'
Nb-33m 58018 16018 46018 11615 14015 .13-15 32018 8.80-18 2.10-15 2.79-15

Nb-54 85008 20008 55008 13005 1.60-03 13203 39008 1.10-05 26005 3I1e-05
Nb-95 1.7e-086 '3.90-07 12008 234008 4.40-08 33008 7.5007 24008 0.00-08 8.60-08
Mo-33 2918 80017 22018 5518 B88018 87018 15018 43018 11e15  14e15
g 72 f&m V. /:‘:v <Y "“3“ ‘.".x’»,_v é% g § SR i 7 e Tt ﬁ " 5 W S 51{'§
To-g7m 11210 31011 8.70-11 21010 2.60-10 2.19-10 59011 17610 4.1e-10 3.10-10
To-99 73011 21011 59011 14010 17010 14510 4.1011 1.10-10 270-10 3.40-10
Ru-103 . 20003 57004 15003 40003 4.8003 3903 1.16-03 3.0003 7.60-03 9.40-03

SR H3e 02 T B S £ Ay 2 9.9 0e-02 . 44a-02,./500-0%
Ag-110m 21002 8.66-03 1 7&02 3.76-02 4.26-02 4.09’02 16002 34002 72002 8.40-02
Cd-109 15007 42008 12007 3.1007 3.8s-07 31007 8.10-083 24007 80007 7.5007
Sn-113 22004 85005 17004 4.19-04 51004 42004 13004 33004 8.00-04 9.80-04
Sb-124 ?”g.;e;ns 4.0‘3;04 .1'79'03 \ 4.89:03 8.30-03 ~4.§3;03 M7.79‘-'04 33003 93903 1.20-02

To-123m 25e-05 89008 21005 46005 54005 48005 17005 40005 859005 1.1004
Te-127m 24008 84007 20008 43008 52008 4.60-08 16008 38008 8.5¢-08 1.00-05
125 0.0e+00 0.0e+00 0.0e+00 0.0e<+00 D.0e+0D 0.0e+00 0.0e+00 0.0et00 0.00+00 0.00+00
29 0.00400 0-034'00 0.0e+m 0.03"'00 0.06"'00 0 . 0.0c+00 0.0e+00 0.00+00 0.0e+00 0.00+00

14608 17008 15608 53009 12008 27008 3.20-08
Cs-137 30004 14004 32004 89004 B3e04 75004 27004 81004 14003 1.6e03
11008 32607 85007 21008 26008 22008

Cot41 419-08‘ 93009 30008 85008 41007 18008 58008 17e
Ce-144 21607 61008 17607 4.00-07 49907 . 12007 32007 7.9007 0.6007
Pm-147 16011 47012 13011 31611 3811 31e11 90012 25611 80011 7311
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Appendix G-2 L Normalized Effective Doses from Copper
Table G2.19 Normalized effective doses from all path : Metal product-driver
Radionuclide Mass-bgsed effective dose gg !! per Ba/g) _Surficial effective dose (1Svly per Bg/em®)
: Mean 5th £0th 95th Mean __ 6th 50th 90th 85th

Sm-151

26614 ;Z’e-ﬁ Dot 62044 Sledd }:1.59-14 rAfetd 076 1d, 12613

1 79-10 2.06-10

- 1.7e05 20005
11e08 14008
6.39-10 7.93-10

46e-11 1.39-11
Te-182 - 44606 13006
3.0e09 8710

12005 22e06 9.0006 26005 33005
1.69-05910-05 2.79-04. 3.4&-04

10006 84008 66607 23¢06 S.20-06
20006 27607 15608 43006 654006
20T 48006 44007 32005 11005 15005
R B2l A 608 T Be 00 Lo A D000 - 5.50-09 1 A6 DB 127 De-08,.
u-234 "5340 T0ed1 38040 1109 14609 100090 13610 75610 22009 27609
U235 28606 38e07 22006 63¢06 79006 - b67e06 76607 42006 12005 1.56-05
U236 20010 26611 15610 43e-10 63210 36010 6111 2840 83610 1.0e09

Uzs 13006 1Tedl owxgrws 34006 2dege 32007 1,8@4_)5 52006 £5006

Pu23s 18010 23641 BSed1 . 27040 SAedD 28010 4Ae11 18010 63610 G.Se-w'

Pu238 - 41ed1 73012 S0e11 87611 11e10 - 8011 14e41 658e-11 1710 2.1e-10
Pu-239 60610 1.10-10 44010 13009 1.6e-09 12009 20010 8.5e-10 24009 31609
Pu2d40  86e-11 6.30-‘!2 2.60-11 7.56-11 __94e-11 TDo11 12041 6141 15e-10 ~ 1.8e-10
g& Y e t@"‘ﬂzﬂiii PR S AT i oo prTer g s o "%

Pu244 "~ 75606 13006 55006 1.6e05 - 2.0e-05 15005 26006 11605 81605 3.8005

-Am24% 12008 21000 88009 2508 32008 23e08 4.0e09 1.7e08 £9e08 62008
Am-242m 12007 21008 88008 25007 - 329-0] 24607 4.1e08 .76-07 4«96-07 5.26-07
ATy 956 B Do 07712006 -0 5600 R 4006 15 10806 5 4. B DODT 21 E$Be06- B

Cm-242 §7e-11 08612 42011 1210 . 1.59-10 - 11910 1.8e-11 3.19-11 2.38-10 2.88-10
Cm-243 120068 22007 - 92007 26606 32006 . 24006 42007 1.8¢06 6.0006 6.30-06
Cm-244 57e11 09012 4.2¢-11 12010 15010 1.1e-10  18e-11 8211 23010 29010

Cm-245 - 44007 770-089.?_6-07 .19-06; 85e07 15007 63607 '1.39-08 22806

47006 13005 - 16005 .

Cm2i8  14e12 24613 10s12 26012 3Se12 27612 46013 20612 Efed2 7.0e12
Bk-249 12009 14010 64010 28009 87009 = 24609 27e-10 16009 64009 T.2009
~ 1 J38e1 1160 18640 10040 17ed1 Tle1 21e40 2610

31605 DA 5006 LS00 & bets 2 A Re D5 a2 A6 T B e Db 2 e D5 H
5250 79013 14043 6Je13 17012 21612 16612 26e13 1de12 32612 4.1e-12
Cr251 85007 15007 62007 18606 22006 16006 28007 12006 ~S4e05 43006
Cr252 62e11  19e-11  4Be-11 13610 16010 12010 2.1e11 88011 25e40 : 326-10

CH254 . 28004 4.66-05 21604 60004 7.90-04 8.5e-04 8.96-05 4.00-04 12003 1.5e03
o e smprrgares pro gy ’Tvi X% ﬁﬁs‘gg m“ .

Pudiz  Sdedl . 60012 25641 T2e41 88611 66l 12041 48011 1.4e~1o‘ L

Note: T;eonverthesevaluesbmnbonalmié(rnr;nVyperpGIgcrmnwperpGIan’).unﬂhplybys.Te-a )
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Normalized Effective Doses from Copper Appendix G-2

Table G2.20 Normalized effective doses from all pathways: Slag truck-driver
Radionuciide Mass-based effective doss (uSvly per Bq/g) Surficial effective dose (uSvly per Ba/em?)
Mean 5th 50th 90th g5th Mean Sth _50th 80th ___95th
H3 0.0s+00 0.00+00 0.00+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.00+00 0.0NOD 0.00+00
C-14 0.06+00 0.00+00 0.06+00 0.00+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.08+00
Na-22 80002 33002 52002 99902 12009 12001 62002 4.0001 19801 24e-01
P32 15005 28006 11605 31005 40005 29005 5.59-05 21005  80e05 7.90-05
C38 4.70-05 2.10-05 3.96-05 B.0e-05 1.06-04 9.29-05 4.06-05 7. 69-05 15004 2.00-04
K40 23203 68.80-04 19003 3.90-03 5.10-03 44003 13003 38003 7.7e03 1.08-02
Ca-41 29008 69007 25008 5.00-08 8.80-08 56008 13008 4.80-08 97008 1.38-05
1

8.70-05
-'8.50-04 8.60-04 f 1.70-03
7.66-07 9.9e-07 85007 27007 72007 15008 1.990-08
3.60-02 4.40-02 420-02 22002 236002 89002 3.6002
8.30-08 8.46-08 7 10-08 2.10-06 8.19-08 1.29-05 1.60-05

“82002
11003 1. !
16002 28002 53002 69002

57002 96002 1.80-01

13001

“1.10-01

Co-58 84002 33002 5.50-02
Co-57 11603 59004 97004 19003 23e-03
Co-58 17602 85003 14002 28002 3.5e-02

S8o02 30002 50002 96002

12001 1.1e 24901
2 S E g o Pl

R S VR SN fenss R WA MO e WYY SR e TN i g IS
NH63 24008 80007 20008 43008 5.60-08 X . 1.10-05
Zn65 14002 75003 12002 23602 28002 14002 23002 44002 5.40-02
As-T3 45008 15008 3.8008 7.8008 1.0e-05 87608 299008 74008 15005 20005

200100 00100 000400 00e+00 0.0e+00 . O

;A AR Q-Oa K o
81005 3.1e05 5.20-05 .
Sr-90 53004 24004 4.50-04 35004 1.10-03

Y-31 160-04 B86e05 14004 26004 33004 3.10-04 1.66-04 2.60-04 5.10-04 849-04

.19-02 - 20002 3.99-02' 5.20-02
1.50-05 480-05 9.&0-05 1.39-04

] 1.29-05 2.89-05 5.59-05 10&-05
‘44005 15005 36005 79005 1.00-04
0.00+00 0.06+00 0.00+#00 0.02+00 0.08+00
‘ 20200 ooe+oo _006+00 0.00+00 _0.00+00

08 000000, 0.00v00 = (000 -, 0LOST00.. . (L0S+00 wasy 7 0.0aF00 4 S 0.0at00].. O:
Ag-110m 0.0e+00 0.00¢00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.00*00 009+00 0.0e+00 0094-00
Cd-109 5.20—05 25005 4.4005 BGe-05 1.10-04 - 1.0e-04 47005 850035 17004 2.10-04
Sn-113 48003 26003 4.1003 7.80-03 9.80-03 92003 4903 79903 15002 1.80-02
Sb124 28002 1.394:2_1“2.49-02 ,4.8&02 59002  SSe02 26002 4Sel2 90e02 12001

yoad

e a0 D060 0.05100 D 00100 000600 DDeND o.o«oo’uomo 006400 0.06+00
To127m 00600 0.0e+00 0.0e+00 D.00+00 0.06+00  00s+00 00e+00 0.0et00 0.00+00 0.0s+00
25 93005 1505 79005 17008 22004 = 18s04 36005 15604 33004 43004

9.40-04 1.96-04 8.13-0‘ 1.50-03 M

|3 ‘:2&, el % £ 5] M 5y x:-?cl’“ ": 4 )
Cs-134 0.0e+00 0.0e+00 0.0e+00 0.09*00 O.De-!-OD_ 0. 09’00 o.mmo 0.00!00 0 0e+00 0.09+00
Cs-135 0.0e+00 0.00+00 0.00+00 0.00+00 0.0e+00 0.08+00 0.00+00 00600 0.0e+00 0.00+00
Cs-137 0.0¢+00 0.0e+00 0.00+00 0.08+00 0.06+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.08+00
140-02 1.70-02

Co141 59008 27008 50008 07004 13008 11603 52004 >9.7e-04 199-03 “ 25003
Ce-144 15003 84004 13003 24603 30003 28003 16e03 24003 47003 5.8003
Pm-147 21605 66008 17605 35005 50005 41005 13005 32005 7.5005 07005
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Appendix G-2 ' Normalized Effective Doses from Copper

- Table Gz.zo Normalized effective doses from all pathways: Slag truck-~driver

Mass-based eﬁedxve dose (Hng per Bg/g) Surficial effective dose (uSvly per Bg/cm?)
Radionuclide —eon - o5th ean 5t soﬁms 80th 05
§:'n-1§1 1_.6905 4.89-06 1.39-05 3.16-05 -
B TR T A R R R e B Be e | 1
Euv-154 81002  1.7e02 26002 &. 15-02 A
Eu-155 41004 2304 35004 68004 83004 1.8e03 1.6e03
Gd-183 44004 25604 38004 73004 6.0004 14e03 1.86-03

. 1.29-02 2.05-02 3.96-02

Flad AN _‘ ;"""v’ % L [ 5 .'“‘g;i',
Tm-171 72606 28006 68006 13605 . 16005
Te-182 29002 16602 25202 48002 6.0002 ‘8.83e02 12001

W-181 6805 37e05 68¢05 11604 14004 21604 2.7¢04
© W-185 1500 37605 70e06 9els .  82of

&-{és ’ ¥h ': e arig Mot ) sk, Bor v

192 . 0. 064'00 0.0e+00 0.09*00 0 09*00 0-00"‘00 X

™04 10605 46606 80005 17605 22005 33605 43005

Fb210 13002 25003 1.0e02 26002 - 33e02 MS.OB-OZ 6.5¢-02

ODe'I-OO 0.08-1-00 Me+00 0.00+00 030‘*00

erEvEapT
;)

*;nw T

Ra226 '1.oe4f1 13001 12001 68602 11001 20001 25001
Re-228 TSe2 04e02 BSel2 4802 702 14e0l 18601
Ao22T 68001 87001 - 74601 2%e0i G601 13040 17et00

. The 56002 16002 4.3&02 1.09-01 1.39-01 R B
Th-232 88002 27602 77002 18001 24801

Pa-231 14601 42002 14001 26001 34001
y-232 ‘ 15901 4002 12001 25001,
N A PN ey B :‘?4 1TE

i i z e a B S
U235 36002 11602 28002 65002 84e02

U-238 © 84602 92e03 26002 63002 8.1e-02 - 17e02 &1e02
U-238 3.29-02 8.1 13-03 2.59-02 5.95-02 7.60-02 _6. 18-02 1.7e-02 - 4.89-02
p i 1 :ﬁw 3 5 : T p ' 3 ity | g ;s S

e to0? 11002 32002 76602 ‘ue-oz :
Pu238 65002 10602 b5fel2 12001 18601 - 13601 36e02 0.80-02 24001
: 66002 18002 51e02 12601 16601 ~ 13¢01 -

swoz 1.89-02 ue-oz 11001 15001
Pu244 © §6e02 24002 63002 12001 15001 :
Am-241 17001 45002 13¢01 3.1001 41:&01 32001 88002 25e-01 6.1e01  7.80-01
Am-242m 17001 47602 13001 01 : - 6.1e-0%

A2t e 01 < 4 500 i T 8001 15; T T
_Cm-242 1.8¢02 50003
Cm-243 1.3e01 36e02 ©.8¢-02
Cm-244 11601 3002 83002
" cm-245 17601 48e02 -

CmPa6 1T E T B A B IR TR B R T DT , : §0277 285011 BR800,
Cm-247 = 1801 50el2 13e01 3.00-01 3.8e-01 2.1e01 9.49-02 ?-56-01 ~6.8e-01 7.50-01
. Cm248 = 60001 17e-01 47601 1.1e+00 140400 120400 32001 91001 220400 2.8e+00

T Tl T T gy I e X S Rt s T Vv e e YT
14001 * 38002 33001 72002 ¢ 2.1&-01
28001 81602 23001 64001 70001 - 56001 15001 44e01 - 1.0e400 146400
785e02 2.1e02 59002 1.46-01 " 18e-01 15001  4.0e02 11601 27e-01 3.50-01
) 4. 7&01 2.5e-01 98001 4.7e-01 7.1&-01 150400 1.8e+00
STl g " : T Bet 2o T

Nota- Teronvettmese values to eonvenhona! urmsA(mrenvyperpGIg or mrenVyperpCsz’) rmiﬁpiy bys Te-3
6-12_9 ' NUREG-1640




Normalized Effective Doses from Copper Appendix G-2
Table G2.21 Normalized effective doses from external exposure: Slag truck-driver
Mass-based effective dose (uSv/y per By/g) Sutficial effective dose (uSw
Radionuclide = on 5t 50m o0t o5t Mean __ 5th___ 50t ___ 90th __ 05th
H3 0.00+00 0.0e+00 0.00400 0.06+00 90.0e+00 0.00+00 0.00+00 0.0e+00 0.00+00 0.08+00
C-14 0.0s+00 0.06+00 0.00+00 0.0e4+00 0.0e+00 0.06+00 0.00+00 0.0e+00 0.00+00 0.0e+00

Na-22 8.0e-02 33002 52002 9902 12001 1.20-09 62e-02 1 0001 19001 24001

R i e i o Sieon ”409405"‘ 519405
K40 23003 87004 19803 39003 51603 44003 13803 37003 7.6003 9.90-03

Ca-41 0.00+00 0.02t00 002400 0.00400 0.06+00 0.06+00 000+00 0.0e+00 0.08+00 0.0+00
Ca45 19007 11007 17007 32007 40e-o1wwa.aoo7 20007 32007 s.ze-o7 17007

Cr-51 39804 1.7004 am 6.53-04
Mn-53 0.0e+00 0.00+00 0.0e+00 0.08+00 -
2.29-02 12002 19802 360-02 4.40-02 42002 22002 36002
100-12 153-12 3.09-12 . 3.60-12 1.90-3_2 3.10-12
ol s o 1 5 VL g s e AW S “.a'}:s'\a'“ 3 >

12001 82002 1. 2.60-01
23003 22003 11603 19003 35003 4.60-03
" 32002 18002 28002 353002 8.9e-02

11601 57602 9.6e-02 u}g-m 2.30-01

fijf" "-',g?f’ e T e vé.& LT - .5 A oe0T 59607 10:08 . 1. 46-0f
Ni-63 7.99-1 1 4-1 et 8. 70-11 1.30-10 1.50-10 7.80-11 13e-10 250-10 3.20-10
Zn-65 14002 7.5003 12002 23002 27002 14002 23002 43002 54002
As-73 26008 B8.60-07 22008 44508 5.0008 16008 420083 86008 1.10-05
Se-73

oouoo 0.00*00 KU.De-l-W DOO'I'DO

Sr-89 45005 23605 38605 73605 94005 36605 43008 73005 14004 18004
Sr20 195004 10604 15004 31004 38004 37604 20004 31004 80004 7.50-04
Y91 12004 684005 10004 20004 26004 24004 12004 20004 39004 50004
2r-53 12010 BGet1 10640 191D 2. 2300 12040 20010 37e10 ATe0
Nb-33m 13011 T4e12 1deti 22041  27e11 26011 1dstl 22611 42011 53611
NbS4 = 44002 24002 38002 7.3002 89202 85002 46002 73002 14001 17001
Nb-95 12002 58003 10002 20002 26002 24002 11002 20002 39002 5.10:02
Mo-83 22041 12011 1%t1 dbelt 4%edl  4dedl 2%t 179-11 70011 88011
197 = Py SR L et A4 131002 i

To-97m 19008 10008 17008 32608 40008 38008 20008 32008 82508 78008
To-09 51007 28007 44007 B.4e07 10008 99007 53007 85007 16008 20008
Ru-103 . 00e+00 0.0et00 0.0e+00 0.0e+00 00e+00 . 0.0e+00 0.0e+00 0.0e+00 0.0s+00 0.0e+00

Ru-108 006x00 _ 00600, 0.00100_ D000
Ag-ﬂOm 0.00+00 ODe-PDD 003+00 0.09*00 0.03*00 : 0.0B‘l'm 0.09*00 0.06+00 Q00+00 000*00
Cd-109 18005 9908 1.50-05 28005 3.60-05 35003 1.8¢05 30005 35.6005 7.10-05
Sn-113 48003 26003 41003 7.80-03 9.8e-03 92003 4.8003 79003 15002 19002

28002 13002 2402 45002 5%02

SIRE AT LS PR

009*'00 0.0e+00 o.mowoo 0.004'00

Te123m "o.oe#no‘ 0.08+00 o.Oe+oo“ooe+oo one+oo' 0.00+00 D.0S+00 0.06+00 0.00+00
Te-127m 00e+00 006400 00e+00 0.0e+00 008400 000400 00g+00 0.0e+00 0.08+00 0.0e+00

© +128 37607 6.1e07 120-08° 1.50-08 14008 7.0007 12008 23008 29008
1129 15008 30008 36008 3'5,2;03,?,,1-99'03 30008 57¢08 7.1008
Co-134 0.06400  0.02+00 0.0e+00 Obﬂw 0.034'00 DDe+OD 0.0¢+00 006-1-00 0.00+00 0.02+00
Cs-135 0.0e+00 00e+00 00e+00 0.0e+00 0.0e+00 0.0e+00 0.02+00 0.0e+00 0.00+00 0.08+00
Ca-137 0.0e400 0.06+00 00e+00 0.0e+00 0.0e+00 0.0e+00 00s+00 0.0s+00 000+00 0.06+00
Ba-133 14002 17002 89903 14002 27002 34002
Co-14 58004 27004 49004 95604 13603 11603 50008 95604 19603 25003
Co-144 12003 68604 1.1003 20003 25003 24003 13003 21603 39003 4.90-03
Pm-147 15007 81608 13s-07 24607 3.00-07 280407 15007 24007 4.6007 58007
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Appendix G-2 ' NonnahzedEﬁwtweDoses from Copper
Table G221 Normalized effective doses from extemal exposure: Slag truck-driver

Radionuciide Mass-based effective dose (uSvly perBa/g) - Surficial effective dosg(_uSv!ypequlan’) ,
) Mean sth §0th 80th ©5th Mean Sth 50th €0th . 85th
Sm-151 27e-10__156-10 2.39-10 44010 549-10 5.1e-10 28610 44010 84e-10_ 1.te 11e-09
Ewr-154 : 3.10-02 179-02 2.69-02 5.09-02 6.29-02 §.00-02 32002 5.10-02; 8.7e-02 1.29-01
. Euw-155 38004 21004  33e04 63004 77004 74604 40004 63004 12003 15003
Gd-153 44004 2.49-04 87e04 72004 88004 . 84004 45004 T2004 14003 17003
470 22860531, k. D D05 20005 43005 8 2005 - 10004 |
Tm-171 8.8e07 5.49-07 8Ae~07 1.69-06 2-06-05 -18e06 10006 16006 21e06 38006
Ta-182 ‘28002 16602 25002 4.8002 60602 = 56602 3.0002 48002 93602 12001
W-181 67e05 36e05 67e05 1104 14004 : 27004
w-ss . 3006 67607 11006 24006 25006

192 0.00300 0.0+00 008"00 0.054'00 D.Dei-DU M M 0.0¢+00 ODeﬂ:O - 0.00400
TH204 86606  2Te06 4.7¢06 89006 1.1e05 " 1%e05 Ble06 8.1e08 17e05 22005
Pb-210 15005 36606 13605 26005 34005 = 29005 69006 25005 6£.1005 - 65005
WO.DQ'PDO 0.03+00 0.0e+00 _ 0.0e+00 0.03+00 0.0e+00 400 (

Ra226 . 4Be02 27el2 4.1e02. 7.9e02 098002  ©3e02 60e02 80602 15601 19601
Ra228 ~  25¢02 14e02 21602 4.9e02 50002 48002 26002 41e02 79002 99002
Ac227 01003 50603 78003 15002 18¢02 18¢02 - 94003 16002 290002 36002

38e2 2lel2 33002 63002 TSe02  Tdelz A4fel2 6del2 12001 1felt
B3e 03 BB 03E b RelD; ; B )2 g e

Th-230 46006 24006 40006 T5oOG 9506 80606 45006 17006 i5e0s 18605
Th232 24004 75605 21004 44004 63004 46004 14604 40604 B80s04 1.0e03
Pa-231 77604 43004 67604 13003 16003 15603 80004 13003 24003 34043
U232 11e03 3600 08004 19003 25603 22003 TDoOd 19003 3fel3 40003

U234 Y4007 4‘le-07 6.39-07 1.26-06 ‘ -
U-235 28603 16003 25603 4Bo03 59003 . . 57e03 8.0e03 49003 062003 12002
U236 - 80007 . 1.6e07. 26e-07 49007 6.0007 57e07 3.1e07 49007 03007 12006

20607 .»1:15-07 17607 33007 4.4e07
19906 09007 46006 30005 38006
- 18007 A1.oe-o7 1.69-07 k

Am-241 - 46005 25e-05 389005 76005 93005 BMSA 4.86-05 T6e05 14004 18004

96008 53008
Cm243 21603 - 12603

‘ 1.994)7f9.9e-os 16007 a1e-o7'
| 41603 22003 36003 68003 85003
18607 05008 15607 20007 3607

21003 11003 18003 34e03

2.70-09 5.29-09 6.49-09
Cr-251 17603 04004 16003 28e03 - 84603 -
cf-252 T 16607 901008 14007 2.7e-07 8.3¢-07
8.60-01 ° 1.80-0% 3.03-01 5.89-01 746-01

Note.To;Anwnmese@n;ésbmnﬁmm(mmnvyperpOVgormanerpafmﬁ).uuﬁﬁﬁlybys.Te-s
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Normalized Effective Doses from Copper Appendix G-2
Table G2.22 Normalized effective doses from Inhalation: Slag truck-driver
R fid Mass-based effective doss (uSviy per Ba/g) Surficial effective doss (uSvly per Bg/cm?®)
Mean Sth 50th 90th 95th Mean Sth 50th 90th 95th
H-3 0.06+00 0.0e400 0.0et00 0.00+00 0.08+00 0.06+00 0.00+00 0.0e+00 0.00+00 0.0e+0D
C-14 0.00+00 0.00400 0.00+00 0.0s+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.00+00
Na-22 54008 15008 42008 1.00-05 1.00-03 2.80-08 82008 20005 26003

47007 57008 3.00-07 1.00-08 9.00-07 .19-07 57007 2.00-06 2.86-08

15605 42005 1oo-o4 1.30.04
16008 83008 17005 23005
38007 1.1008 26008 3.40-08
05 53008 15005 %n-os 48005

5.60-07 1.4e0-08

?J‘,
4

1.80-08 - 5.70-08. 1 59-07 . 34008 A
22007 59008 17007 4.1007 _ 1.1e-07 3.30-01 8.00-07 1.00-08
590-06 16008 46008 1.10-05 1 49-05 11603 3.1008 89008 21005 28005
3.9007 1.1008 27¢-08 - J4e0l 22006 52008 88508

- 8.0806. 2508 s S B 08 .cmwm A7865T AT 08 S a0 s A2a 05
.79-05 44008 13005 32005 42005 3.30-05 8.46-06 2.59-05 8.36-05 8.00-05
3.00-08 8.00-07 23008 57008 7.40-08 59008 15008 45008 1.18-05 1.40-05
52008 14008 4.0008 1.0005 13005 1.00-05 26008 7.80-08 19005 25005
1 09-04 ) 2.70-05 770-05 1.99-04 2.40-04 kWLSe»OC 5.19-05 ;:5;3-04 3.79-04 4.80-04

SO & 1‘ ¥ A e 5 & fv‘
1 2008 2.50-08 3.80-08 3.0008 77007 23008 56008 7.20-08
100035 28008 79008 19005 25005 20005 53008 15005 37005 4.80-05
13008 26007 095007 26008 35008 25008 51007 18008 50008 86.70-08
0.0e+00 0.09*00 0.03*00 0.034'00

29008 74607 22008 54908 7.0008 14008 43008 11005 14605
11004 30005 84005 20e-04 26004 21604 56005 16004 40004 51004
25005 67608 20005 4.8e-05 82003 49005 13005 38005 94005 1.20-04

41005 11005 32005 77005 9.9e05 79005 21005 82005 13s04 19004

19608 353008 13005 1. 1.39-05 3.59-05
19004 52005 15004 36004 4.6004 37004 10004 259004 7.00-04 9.00-04
39008 9.6007 2908 74008 97008 75008 18008 5.7008 14005 1.90-05
18005 49008 14008 34005 Ale03
: AN ¢ ek o Yy i R 'E. "2'4"2{ g d :m& , :,\,‘, 1
To-97m 1 09-05 2.89-08 8.20-06 2.06-05 2.50-05 2.09-05 54008 15005 3.8008 49005
Te-99 17005 45008 13005 31605 4.00-05 32005 87008 25005 6.18005 7.80-05
Ru-103 0.0e+00 0.0s+00 0.00+00 0.08+00 0.0e+00 0.0e+00 0.00+¢00 0.0s+00 0.08+00 0.0e+00
%}%ﬁ?ﬂww et ) . U.OG'*W : 0. 0e+00 0 % 0.094'00 D.OB"'DO
AQA0Bm £ 22 006+00 400200 - 0.0g100:;. HOQ:2:.0.06
Ag-110m 0. De+00 O.DG'IN 0. Oe'l'm 0.0e400 0.0e+00 0.0e+00 0.0e+00 0.00400 0.00+00 0.0e+0D
Cd-109 21005 58008 1.7005 4.00-03 S5.10-05 41005 11005 32005 7.8005 1.0e0-04
Sn-113 76008 20006 5.90-08 14005 19805 15605 39e-08 11005 28005 3.6e-05
Sb-124 1 49-05 3.53-08 1. 16-05 2.56-05 3.56-05 27005 6.70-08 21005 5.10-03 8.70-05
IR ERE e G Ko AR o T B oo b 24605 (T 60e 5. - A0a08]

Te-123m D.De+00 0.034'00 0.06+00 D De+00 0.06+00
Te-12Tm 0.06+00 0.0e+00 0.06+00 0.0e+00 0.00+00
125 15¢-05 4.1e-08 12005 29003 3Be-05
1.29-04 2.83-04 3.69-04

0 De+00 0. 094-00 0 Oe-l'OD Q. Oe+00 0 De+00 . .

Cs-135 0.00+00 0.0e+00 0.00+00 0.08+00 0.00+00 0.0e+00 0.00400 0.00+00 0.0e+00 0.09+00
Cs-137 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e400 0.08+00 0.06+00 0.0e+00 0.0e+00
Ba133 64006 17008 49008 12005 1.5005 12005 33008 9.50-08 23005 3.0605

Ca 3 e B 08 T6e 08 TE a8 ~ 120050 e 050 34608 . 4,0605 - 2 45 08 3105
Ce-141 3.49-08 2.00-08 83008 1.6e-05 2.19-05 16005 3.90-08 1.20-05 31005 4.1005
Co-144 18004 53005 15004 3.60-04 4.70-04 38004 1.00-04 29004 7.10-04 9.20-04
Pme147 19005 52008 15005 36085 47005 37005 10005 29005 7.0005 9.00-05
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Appendix G-2 Normalized Effective Doses from Copper
Table G2.22 Normalized effective doses from Inhalation: Slag truck-driver
Radionuclide ;lass—bgsed effective dose (uSviyperBafg) =~ _ Surﬁdal eﬂ‘ecﬁve dog(psw per Ba/cm?)
ean 5th 50th 80th 95th Mean 5th 50th - -80th 85th
Sm-151_ 1,39-05 gw 1.29-05 30005 38605 .ows_ 82606 24005 58005 TAelS
16004 40008 519-04 “a1008 11004 ; .
Eu-155 - 2.Te05 7.5e-06 2%e05 61605 68e05 53005 14805 41605  1.0e-04 13004
Gd-153 TADE 20006 858006 14605 1.59-05_ 14005 30e-06 11605 27e05 35005
305 - 41e-051ms 05, 82005 ma_:gs 10004
J 13005 1.09-05 2.89-06 8.10-06 2.09-05 2.5905
65605 84005 - 67e05 1.8e05. 52005 13004 1.6e-04
- 18607 24607 - 20007 52008- 15007 8.7¢07 47007
W-185 4.69-07 1.20-07 3.56-07 86007 1 10-06 8.86-07 2.36-07 8.89-07 1.79-06 2.19-06’

s i et i X 5 b b i B % . M < i) ¢
ir-182 0.03*00 0.031-00 0.03400 0.0e+00 0.0e+OO 0.034-00 0.094»00 0.0e+00 000+00 0.034-00 )
204 - - 80007 21007 62007 1506 20006 - 185006 4.0e-07. 12006 380006 39006
Fb-210 84003 15003 68003 18e(2 25002 18002 29003 18202 3.7e02 4.99-02
Bi-207_ - - 00e+00 °~°°:a_°,.~....~.§,..,mm.,m 8.00+00
PO2D T 00,06 ¥00% 70,06 5007,0.06 400 - D.06+00 1 7B ORH00% S - = D Oe¥0H z!:-tse*'ifmf§
Ra-226 1.40-02 3.19-03 4.3e02- 26602 8.39-02 - 21e-02 7.18-03 2.19«02 5.09-02 65e¢02
Ra-228 - 16602 43003 12002 3.0002 40002 -3.1e02 - 82003 24602 582 78002
Ac-227 - 35001 95002  2.7¢01 65001 85001 "~ 68001 18001 53601 . 1.3e+00 1.60+00
1.7e-01 4 70-02 1.39-01 3.29-01 4.29-01 6.39-01 19-01

: sk B

.4.3902 1.00-01 1.39-01 k]

78002 1.8e01 24001

Pa-231  14e01 37002 11001 26001 33001
: 1.56-01 4.29-02 1.29-01 296‘01 379-01

U234 ) 3.59-@ 9.80-03 289-02 . 6.8e02 870-02

U-235 - 83602 88203 28002 61e02 7T6e02 -1 &
U236 - -83e02 01003 26e02 63002 8.1e02 65002 17002 6.1e02
319-02 8.59-03 24002 }5486-02 7-56-02

7.3&-02 2.19-02 6.1602
Pu-238 64002 17e02 50002 12001 15001 = 12001 . 3.3e02 8602 -
Pu-239 64002 17002 50602 -12001 15001 12001 33002 86002
‘ 12001 3.80-02 9.60-02
w,kw{ s ek e w S

el e T “ore02

Pu242 - 5.9e-02 1.56-02 466-02 1.10-01 14001 : 1.29~01 81002 9.06-02 2.29-01

Pu244 B5002 15002 43e02 10001 13001 = 11001 28002 84002 ‘2.03-01

Am-241 17601 45002 13601 - 81601 40001 32001 ’8.69-02 25001 6101 78001
- 45002 13001 - 31601 40001

Cm246 T3 e 0 B T e ] i 2001 A 16 D11 TR Se T 3 Be o 0 86 MW M 2
Cm-247 1.50-01 4.23~02f 129-01 2.99-01 ‘3Te01 - 30001 _ 8.0002 2301 5.6e01 72001
Cm-248 8§8001 16001 46001 116400 :14e400 - 12e400 _ S.1e-01 00001 22e+00 2.8e+00
Bk-249 64004 17604 50004 12003 16003 12003 ’ 3.36-04
GRS R Be T o2 2 2601 - 5001 b Be 0] s A0 s be D] . 8.080] .-
Cf-250 14601 37002 11601 25e01  23¢-01 2.69-01 7.03-02 2.06-01 499-01 6.49-01
Cf-251 28e01 7.Be02 22001 6301 €8e01 - 6501 15001 . 43001 1.0e+00 1.3e+00
Cr-252 THe-02 20002  58e02 14001 18001 . 14001 389¢02 11601 2.7¢01  3.5-01
o leDl 30002 BBel2 21601 28e01 22001 67002 . 17eD) 42001 530
BT BeTR R 5602 b 06 02T T Be TR T b 2e02 T 7600 A Be T2 T 1A 2601 ke

" Note: ToeonvarthesevaluesbwnvarmOna!uﬂts(nwenVyparpCVgormwyperpdluﬁ).mmplybyak-S
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Normalized Effective Doses from Copper - Appendix G-2
Table G2.23 Normalized effective doses from Ingestion: Slag truck-driver
Radionuclide Mass-based effective dose (uSv/y per Ba/g) Surficial effective dose gESV_{! per §gli_n’2

Mean _ 5th___ 50th __ o0th __ 95th Mean ___ 5th_ 95th
H-3 0.06+00 0.0e+00 0.06+00 0.06+00 0.0s+00 0.0e+00 0. OB'I-DO D.Oe'l'w o.ouoo 0.0e+00
C-14 0.06+00 0.0e+00 0.00+00 0.0e+00 0.00+00 0.08+00 0.0e¢+00 0.0et00 0.00+00 0.05+00

24005 20008 2.0e05
2.5&-96 13007 15008 _ 3.8e

4.00-08 38¢-05 8505 1.1e-04
1 1% W«‘;‘w e
13005 11008 1. 19-05 ZAo-OS 32005
45005 32008 34005 94005 1.20-04
420-08 37007 36008 7.8008 1.10-05

9.8008 _8.50.07 u&us_m.{

8.70-08 5.80-07 5.70-08
23005 17008 1.8e-05
22008 19007 1.90-08

11808 1. 19-07 2 93-67 3.79-07 2. 79-07 2.19-08 2.29-07 5.50—07 7.29-07

19008 19007 4.1007 5507 43007 37608 37007 80007 1.1e08

49008 42007 42008 9.10-08 12005 9.50-08 83007 8.10-08 1.8005 24005
1.99-07 ) 1.93-& 4.25-06 4.40-06 3.86-07 3-79-& 8. 5-08 1 19-05

9.29-07 9 1&06 2 19-08 2.80—05 2.19-05 z1 89-08 1 86-05 4 10-05 5.39-05
‘93008 92007 20008 27008 21006 1.80-07 1.80-08 4.00-08 52008
27007 27008 82008 32008 820-08 52007 52008 12005 1.60-05

AR

7.80-08 7.8s07 17008 23006 1. 1.50-07
21008 21005 4.50-05 B6.10-05 47005 4.10-08
47008 49007 13008 17008 1.20-06 9.29-08

D8 5.88-08 < "7.80-08
1.19-05 25008 3.49-05
- 20004 43004 58004
11005 24005 33005

g 77007 17808 17608 15607
11008 11605 24e05 32005 25005 22008 2105 45005 62005
20007 20008 49008 B4eD8 48008 38007 39008 95008 12005

4.90-05 28005 ase-os 32905 70005 s.4a-05

9.99-08 7 66-06 6.56'07 0.56-05 1.40-05 1 90-05
1.50-05 11005 9.90-07 9.70-08 21805 2.86-05
0.0e+00 0.00+00 0.0e+00 0.00+00 0.08+00 0.08+00
0.0e+00 0.00+00 D.OO‘{D 0.0e+00 0.00"'00 0.0e+00

= 0.08400 Lo e 1 "i‘”fifi?/ A_z;a :
0.0e+00 0. Oe-t-m 0. Ue‘ﬂﬂ 0.09"00 0.00"00 0.034‘00
32005 25005 © 22008 21e05 47005 8.30-05
1.00-05 7.80-08 8.70-07 86008 15005 20005

,199-05 1.60-08 169-05 3 . 3.80-05
1 ”’"%”"13' A T S il

Te-123m 0.06+00 0 Oe+00 0.06+00 0.0e'l'OO 0. Oa+00 0 0e+00 0.00+00 0.00*@ 0.00+00 0.0e+00
Te-127m 00000 0.0et00 0.0e+00 0.0e+00 0.0e+00 00e+00 00s+00 0.00+00 0.0e+00 0.0e+00
125 77005 66008 85005 15004 20004 15004 12005 13004 28004 3.70-04

;.59-03 19004 13003 ,,2-33'03 38003

Ceo-134 * 0.0e+00 0.0e+00 0.08400 0. 0&900 0.09*-00 0.0e+00 0 Oe+00 0.08+00 0.031-00 0. Oe+00

Cs-135 0.0e+00 0.0e+00 0.06+00 0.00+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.0e+00

0.0e+00 0.00+00 0.00+00 0.00+00 0.08+00 0.00+00 0.00+00 0.0e+00
1.40-05 1.9005 1.9,2:_05 1.39-06

g 4.50-07 4 60-06 1 10-05
3.20-03 6.80-05 92005 7.1005 682008 6.1e-05 13004 1.80-04

16008 35008 4.80-08 37008 32007 32008 8.9008 52008




Appendix G2 NonnalmdBﬁ'ectxveDoses&omCoppcr
Table G2.23 Normal!zed eﬁecﬁve doses from Ingestion: Slag truck-driver '
Radionucide Mass-based effective dose (uSviyperBg/g) ~ ~ ___Surficial effective dose (uSviy per Bgfem®)

Mean Sth E0th . 80th §5th ~ __Mean Sth 50th - 80th 85th

32007 31005 67006 90005
5 15005 33005 44005
14607 13606 z.ee-os 39606
18605 16606 16005 34605 46605
03007 84608 80007 17006 24006
5 __ 12005

) E5 r'*: ; ¥ )
‘ 0-03*00 M 00&"00 0.084'00 0.0e+00
) €.7c07 - 68006 1.6e05 20005
46004 686003 15e02 20002

36004 35003 7603 10602
© 85604 83¢03 18602 24002
15603 15002 33602 44602
13004 13003 28003 ue-oa_

Ra228 = 60003 43604 43003 853603 13002
Ac-227 ~ . 80003 798e-04 7803 1.7e02 23002
] ' ] v:1’.§e-03

1.1e-o4 14003 . 23003 31603
12004 12003 27603 35003
. 4.6¢-03 10002 0004 88003 18002 26602
Uok 30004 26005 26004 §5e04 Tels 6804 60005 50e-o4 11603 14003

e ;. e & X R ol B A s e | (~ LA T

N e - s " 5 o4 8 ‘~ A s £ 1 1m AR A 1 o Y. S 2 1 ot o 5 1 4 1 .3 My vv ca ndit, S pokes s'n. -
U-235 " 65605 56e06 65005 12008 16604 12004 11005 11004 23004 31804
U236 ‘68005  5.1e068 &5.1e-05 14004 15004 11604 10005 08005 21604 28004

Pu-242 1.8¢-03 1.69-04 159-03 3.30-03 4.56-03 - 3.56-03 303-04 303-03 . 65003 8.7e03
Pu-244 18603 16004 16003 33003 45003 8503 3.1e04 3.0e03 €503 B87e03
- Am-241 16003 138004 13003 28003 3.83-03 29003 28e-04 - 2.5&-03 84003 72003

Cm-242 8.00-05 6-99-0& 69605 15004 20004 1.6e-o4 14605 13004 20004 39004
Cm-243 11603 87005 06004 21603 28003 = 22003 19604 19¢03 40003 &4e03
Cm-244 - 00004 78005 7.7604 17003 22003 1.7¢03 15004 15003 32003 43602
Cm-245 1.6e03  14e-04 1.49-03 2.90-03 38603 3.09-03 2.69-04 - 2.60-03 5.19-03_ 16003

Cm-247 1403 12004 )1.29-03 2.66-03 3.69-03 . 28603 2.49-04 24003 61603 6.0003
Cm-248 "~ 58¢03 60004 50603 11602 14002 19002 DTe-04 96003 21602 28Be02
Bk249 72006 63007 826-06 1.30-05 18605 14005 12e068 12005 26605, 35605

W Tc eonvenu\aseva!ues to convefﬁom! unns (mm!y per pcvg ormmlyper palmﬂ.nuﬁp!ybys.‘lee
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Normalized Effective Doses from Copper  Appendix G-2
Table G2.24 Normalized effective doses from all pathways: Dust truck-driver

Mass-based effective dose (uSvly per Bg/g) Surficial effective dose (uSviy per Bg/em®)
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

Radionuclide

H3 00s+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.06+00. 0.0e+00 0.08+00
C-14 0.0e+00 0.00+00 0.0e+00 0.00+00 0.0e+00 0.0¢+00 0.0e+00 0.0e+00 0.08+00 0.0e+00
Na-22 0.0e+00 0.06+00 0.0e+00 0.0s+00 0.0e+00 0.0e+00 0.0e+00 0.084+00 0.06+00 0.00+00
P-32 3.50'05 3.50'07 2.00-03 3.50'03 1, 10-05 : ) ] . 1. 59-05 2.20-05
TR i 4 Yoigom y ,.,5' S8k gy WW ”»‘m' 08" o ¥

; 000400 0.06+00 008400 " 0.0e DOs+00 0.06+00 0.0e+00 0.06+00 OD.

Mn-53 0.0e+00 008400 0.e+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.00+00 0.00+00
Mn-54 0.00+00 0.0¢+00 00g+00 00e+00 0.0e+00  0.0e+00 0.0es00 0.0e+00 0.06+00 0.08+00
0.06100 00e+00 000400 0.00+00 _0.0+00

. Co-58 0.De+00 0. De*'OD 0 09-*00 D Oe+00 0.08'0'@ 0 Oe+00 0.0e+00 0 09-*00 0 084'00 0.05+00
Co-57 0.0et00 0.0e+00 0.0e+00 0.02+00 0.08+00 0.0e+00 0.00+00 0.0e+00 0.00+00 0.00+00
Co-58 0.0e+00 0.06+00 0.00+00 0.00+00 0.0e+00 0.00+00 0.0e+00 0.0o+00 0.00+00 0.00+00
Co-60 B 0.004-(” O.De+00 0.06*'00 009'*00 0.0e+00 _ mouoo 0.0e+m 0.09*00 009+00 0.064;00

N-63 000400 000400 D000 000+00 006400  00e+00 008400 D0Os+00 00eH00 00e+00
2065 38004 11604 32004 8.6004 B5e04 73604 21004 B.1004 13003 1.7e03
AsT3 29008 10008 24008 4.9608 65008 55008 ~ 19e08 4.5008 9.6008 1.36-05
19603 9600

200 . 0,000

3t 1o LOe#  0.06+00 [ g ; S g ) 40,
Sr-89 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.09*00 0001'00 0.0e+00 0.
Sr-80 0.0e+00 0.0e+}¥) 0.0e+00 0.0e+00° 0.0e+00 006400 0.00+00 0.00+00 0.0e+00
Y-91 0.0s+00 0.08+00 0.0¢+00 0.00+00 0.08+00 0.0e+00 0.00+00 M 0.06+00
2053 000000 008300 0000 000200 000#00 00800 _00e+00 0.0e+00

P 1 fzo;m{?;a. . 3 E : 0 % 3 ..‘7{ ’3;‘, ;‘i Bigpon ] , '?;'"’ o mb‘m 1 ';‘ g
. UW 0004'00 0.00'100 009"'00 0.0s+00 0.0e+00 ﬂom 0.0e+00
0.06+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 - 0.0s+00 0.0e+00 0.08+00
0.0e+00 0.00+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.06+00
0.0e+00 0.03:00 0.0e+00 0.0e+00

To97m 000400 000100 0.0+00 0.08+00 000100 0.0400  00+00 008500 000+00 009500
To99 0.0e+00 0.0e+00 0.00+00 006+00 D.0e+00  0.0e+00 0.0e+00 008400 000+00 0.0e+00
Ru-103 0.06+00 -0.0¢+00 0.02+00 0.0e+00 0.0et00  0.00+00 0.0¢+00 0.00+00 0.0e+00  0.00+00
Ru-108 %o.oewo 00e+00 0.06+00__0.00+00 000100 00000 00s+00_ 0.06+00 0Det00
R A 40 R "“"""‘.,,- - Tt L a W :,, o it 01 e

Ag-110m 008400 0.0e+00 D.Oe+00 0.08400 0.0s+00 0 06"'00 0. 09*00 0.064'00 0. 09*00 0.06+00
Cd-109 12008 3.0007 093007 21008 289-08 22508 55007 1.80-08 4.1908 355008
Sn-113 0.0e+00 006400 006400 0.00+00 0.08+00 0.0e+00 0.06+00 0.00+00 0.0s+00 0.0e+00
mig.u-os 18003 =~ 15003 3.90-04 1.29-03 ‘2.70-03 3.59-03

: 3-04 9 - i ‘ o i A

1.2e-03 7.19'04 1.09-03 2.00-03

11004 .846-05 94005 1.80-04 22004 21004 12004 18004 35004 43004
28008 35007 20008 57008 7.60-08 54008 89907 39008 1.18-05 15005
43005 87000 Y ST

20000 38605
: 13601 1.5001
3.0005 8.10-08 26005 53005 69905
25002 49002 59002

i O i .0 . 0.00400 L 0,08V 00 e O,
Ca-ﬂi 0.0e+00 0.06400 0. 08400 0.06400 0.08+00 o.oaoo 0.03*00 0.0e'l'ﬂo 0 oaoo 0 Oe‘l'w
‘Ce-144 0.0e+00 0.0e+00 0.06+00 0.06+00 0.0e+00 0.06+00 0.0e+00 0.00+00 0.00+00 0.0e+00
Pm-147 0.0e+00 0.0e+00 0.00+00 0.0¢+00 0.00+00 0.0e+00 0.00+00 0.00+00 0.00+00 0.0e+00
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Appendix G-2 Normalized Effective Doses from Copper

Table G2.24 Normalized effective doses from gll m: Dust truck-driver
Radionuclide Mass-based effective dose (uSviy perBa/g) Surficial effective dose er Bq/

Mean_ Sth $50th 0th 85th =~ _Mean ~_ Sth §0th 80th 95th
Sm-151 D 08+00 0.094'00 0.De+00 0.0e+00 0.09+00 : O.De+ 0.00+00 0.0e+00 0.08+DO 0.00+00
EuA52 0777 006100 £ 0.De 00 D DeFD0 LD 06400 ED.Dev 00 21 20 De )0 LoD, De+0D 2D De 00 1500+ DO 5.0, 06400
Eu-154 0.0e+00 0.00+00 D.Oe+00 OM 0.0e+00  0.0e+00 0.0e+00 - 0.0e+00 0.De+00 0 De+00
Eu-155 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+400 - 0.0e+00 0.0e+00  0.0e+00 0.0e+00
Gd-153 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e4+00 0.00+00 0.0e+00 0.00+00

T80 0.0e+00  0.0¢+00 e.woof 00010, Ode:00 00640 006500 ~m»ao 000400 _0.06+00

" 006400 0.0e+

Ta-182 0.00+00 0.0e+00 o:oemo 0.0e+00 0.0e+00 - 00e+00 0.0e+00 0.0+00 - 0.0e+00 0.0e+00
w181 00e+00 0.0e+00 00e+00 0.0e+00 00e+00 - 00e+00 0.0e+00 00e+00 0.0e+00 0.0e+00

- 00e400 _ 0.00400 0.00+400 . 0.00+00 _0.0e+00_

i'r;1§2 '0.00+400  0.06400 owoo'“d.omo”o;ﬁéiod 00600 000400 - 0.06+00 oowoo‘ o.oamﬁ
TH204 11605 60606 90606 17005 22005. 20005 -8.3¢08 17e05 33605 4.3¢05
Fb-210 70004 14004 2004 14603 18003 1.49-03 2_704:4 1.0e-03 27¢03 86003

“0.00400 0.0e+00 - 0.0e+00 0.03100 009*00 003+00 0.0e+w
" 00et00 0.0e+00 - 0.0e100 0.00+00 0.0e+00
‘ 0.0e+00  0.0e+00 0.0e+00

Th-232 me -0.0e+00 009+OO O:MO 0.0e+00 0.0e+00 0.0e+00 0.0e+00 -0.0e+00 0.0e+00

U234 0.0e+00 000400 0.06+00 000400 - 0.0et00 006400 0.0e+oo 000400 000400 000400
U-235 0.0e+00 0.0e+00 0.0e+00 0.0e+00  0.0e+00 - 0.0e+00 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00
U236 - 00et00 00600 006400 000400  0.0e+00 00e+00 0.0e+00 ' 0.0e+00 0.0e+00 - 0.0e+00
U238 00e+00 0.0¢+00 omoom :

0.0e+00 A 'd.o‘ﬁoo.oes‘doowrooommomo
'PuZ38  00e*00 00c+00 006400 00c00 00600 - 0000 0OeH0 0.00H0 0.040D 0.0e+00
Pu239 . 00s+00 00ct00 006400 00cs00 00et0D 005400 00es00 0.0e+00 0.06+00 0.0+00

242 0040 00e+00 00600 006400 0.Des00  00cH00  0.0e+00 006400
Cm-243 006400 0.0s+00 0.0e+00 0.00+00 - 0.0e+00  0.00400 ' 0.0e+00  0.0e+00  0.0e+00 o.og+oo
cm-244 00e+00 006400 000400 006400 00400  00es00 000400 0.00+00 006400 0.06+00
000300 00c:00 00es00 00es) 00400 . 00ex0. 0000 00es00 000100 002100

ey ) A ; sk & B st Sl
v 006400 000400 000400 0.06400 000300
Cm248 . 0.0e+00 0.0e+00 00e+D0 00e+00 0.0e+00 !
Bk-249 0.0e+00 0.0e+00 0.0e+00 0.0e+00 00e+D0 002400 0.0e+00 0.0e+00 0.0e+00 0.0e+00
o248 cmwmmmom'mmammmm

©f-250 00c+00 00400 0.0e400 006400 00et00 - 0.0e400 000400 0.0s+00 0.06+00  0.06+00
cr251 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0et00  0.0e+00 0.0e+00 0.0e+00 . 0.0e+00 0.0e+00
cr2s52 000400 < 000400 0.0e400 0.00+400 0.0e400 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
©f-254 000100 006400 _0.0¢300  0.00+00 _0.06+00

RSt P n R0 7%0.De P00

Nuhe To emvertmese valuastowwenbmalmi;s (menvyperpcllg ormm!yperpGVu‘n’). nmﬂm!yby! TQ v
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Normalized Effective Doses fraom Copper Appendix G-2
Table G2.25 Nommalized effective doses from external exposure: Dust truck-driver
Mass-based effective dose (uSvly per Bg/g) Surficial effective dose (uSvly per Ba/cm®)

Radionuclide —5joan 5 5ot ooth __ o5th Mean___5th___ 50th___ Soth___ 95t
3 0.06+00 006+00 0.0e+00 0.0e+00 00s+00  0.0e+00 00e+00 0.0e+00 0.0s+00 0.05+00
c14 006400 0.05+00 005+00 00000 00400  D0e+00 00c+00 00s+0D 00e+0D 0.0+00
Na-22 000400 005+00 0.05+00 00e+0D 00e+0D  D.0e+00 00et0D 0.0e+00 00e+00 0.08+00

10000 20607 17008 72008 85008 5508 51001 33008 14605 13005
CH36 8807 19607 57007 12008 16608 - 13608 38007 11008 23008 30008
K40 25003 78008 22003 42003 56003 49003 15003 42003 81603 1.10-02
Catt 00s+00 006400 00s+00 009+00 00+00 006400 00e+00 00s+00 008400 0.0e+00

VDO&l’OOV 0.034'00 0.00*00"0.09‘*00" 00000 wg.gg*ﬂg? 0.0e+00 | 0.00000 0.0e+00

P Fidibi 3 Epi MG ZAMIAS,: Cias: > w& .

Cr-51 0.0e+00 0.09+00 0.06+00 0.08400 0.08+00 0.De+00 0.0e+00 a0e+oo 0.09-'-00 0.00+00
Mn-53 0.0e+00 0.00+00 0.08+00 0.0e+00 0.0e+00 0.0e0+00 0.0e+00 0.06+00 0.00+00 0.08+00
Mn-54 0.0e+00 0.0e+00 0.08+00 0.09+00  0.0e+00 0.00+00 0.00+00 0.06+00 0.00+00 0.09+00
Fo-55 0.0e+00 v_tmewo 00000 00et00, _00e+00 006400 0.00+00 000400 0.06+00

0.0e+00 Q. 03*00 0.06+00 0.08+00 0 09“00
0.0e+00 0.00+00 0.00+00 0.00+00 0.0e+00
0.0e+00 0.0e+00 0.0e+00 0.08+00 0.08+00

“0.00¢00 0.0e+00 one+oo‘ o
Zn65 37608 11004 32004
13008 54607 12008

008+00 00e+00 0.06+00
8.10-04 13e-03 1.6e-03
22008 43008 5.70-08
7.90-03 1.56-02 1.90-02 _

4,.,,.:}‘. “;‘m ‘ ;.' : ”.«gu . 'E / . i H L g_ I 3. :
0.0e+00 0.0e+00 0.0e+00 0.09"'00 M 0.03*00 OM 0.0e+00
Sr-90 0.0e+00 0.0e+00 0.0et00 0.00+00 0.00+00 0.0e+00 0.0¢+00 0.08+00 0.0¢e+00 0.00+00
Y-51 , 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.00+00 0.00+00 0.00+00 0.08+00
Zr-93 000*00 0.06+00 0.00"'00 &09*00 M 0.00*00 m*m 0.00*‘00 0.0B"W , m

Nb-93m 00s+00 00et0) 00e+00 0.06t00 0.0e+00°  D.0st00 00400 0.0e+00 0.08+00 0.0e+00
Nb-94 00e+00 0.08+00 0.0e+00  0.0s+00 0.0e+00  0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00
N>-95 000400 0.0e+00 0.0¢+00 0.0e+00 0.0e+00 ~ 00e+00 0.0s+00 0.0a+00 0.0e+00 0.08+00
Mo-03 0.00+00 _oomoonewo 0.00+00 _ 0.00+00 008100 000400 000400 00e+00 gouoov

'0.06+00 000+00 0.06+00 0.06+00
0.0e+00 0.00+00 0.00+00 0.0e+00
006400 0.00+00 0.08+00 0.06+00

Te-97m 0.06+00 O OB+00 0.0e+0° 0.094-00 0 0e+00
Te-99 0.00400 0.0e+00 0.0e+00 0.00+00 0.00+00
Ru-103 0.00+00 0.00+00 0.00+00 0.06+00 0.08+00

0.0e+00 0. Oe+00 0.0 03*-00 0.0a'l-DO U .08+00

; SR i - g )i y d aEran
Ag-110m 0.0e+00 006400 D008+00 008400 00e+00
Cd-109 32007 97608 28007 58007 7.40-07
Sn-113 00e+00 00e+00 0.0e+00 0.0e+00 0.0s+00
Sb-124
s51%

Te123m 12003 69004 10803 1.

To-127m 83005 48005 70005 1.4e04 17004 16604 91005 14004 26e04 3.30-04
' H25 14008 36009 1.1e08 25008 32008 26608 69509 21008 4.5e08 6.30-08
12007 10007 20008 86003 18007 23007

#13% 3 iy ¥ PR e ~. R i 3.96-00 1, s“ N Vh. 4005 3.8e
Cs-134 “a 09-02 2.50-02 34002 ! 36002 7.9e-02 7.80-02 4.79-02 86002 13001 1.50-01
Cs-135 2.9e-07 18007 25007 4.80-07 35.6007 5.60-07 34007 4.8e-07 92007 1.1008
Cs-137 1 5e-02 96003 13002 25002 3.00-02 3.0002 1.8002 25002 4.90-02 359602
D.Oe+00 0.0e+00 009+00 0.0e+00 0.09+00
Rk, Tl s W e 3&* ey P

; o 5 k A R OeH «w & o o i
09-141 O.De*m 0.00+00 0 034-00 0.00+00 0.00+00 0.0e+00 O.DG-HB 0. 094-00 0.06+00 0.09*1-00
Co-144 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.0s+00 0.0e+00 0.0s+00 0.0e+00 0.0e+00 0.08+00
Pm-147 0.00+00 0.06+00 0.0e+00 0.0e+00 0.08+00 0.06+00 0.08+00 0.08+00 0.06+00 0.08+00
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Appendix G-2 si Normalized Effective Doses from Copper

Table G2.25 Normalized effective doses from external exposure: Dust truck-driver ’

Radionuclide ’:Ilass-based effective dose (uSviyperBqg/g) . __Surficial effective dose (uSvly per Bg/cm?)

ean Sth §0th 80th 85th Mean Sth §0th $0th 95th
Sm-151 - . WM 0.0e+00 owog D.OMOQ 0.034-00 0.0e+00 gge'roo one;gq _0.09000
5352 170106 E00 5000400 £20. 0000 -0 Pev00 ) 0800 /-0 06400 120,06 %00 E-9.06%00 T 10 0¥00 " 70,06 900"
0.034'00 U.De+00 0.0e+00 0.0e400 0.0e+00 0.00+00 0.00+00 0.0e+00
0.0e+00 0.0e+00 000400 - 002400 0.00+400 00e+00 0.0e+00 0.0e+00
0.0e+00 0.0e+00 0.06+00  0.0e+00 0.0e+00 0.02+00 0.00+00 0.00+00
0.-000400 006400 000400 000400 0.0e400 o.ugm 002400 0.0e+00
D.Oe+00 0.0e+00 D.Oe+00 0.094-00 0.0e+00 0.0em DDe+00 0.0e+00'
0.06+00 0.00+00 0.0e4+00 00et00 0.0e+00 0. 0e4+00 0.064+00 0.0e+00
0.0e+00 0.0e+00 0.00+00 - 0.0e+00 0.0e+00 . 0.0e+00 0.00+00 0.00+00
OMO 0.0e+00 0.004'00 OMD 0,0e+00

. owoo o.oe+oo Py wer e e oo
0c+00 006400 000400 - . 00e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
" 00et0D 00e400 0.0e+00 0.0e+00 ©.0e+00

" 0.06400 0.00+00 0.091-00 , ~ 0.0e+00 008+00 0.0e+00 0.00*00 0.064-00
- -0.00400 0.00+00 - 0.0e400 ©.0e+00 00e+00 0.0¢+00  0.0e+00 0.0e+00 0.0e+00
. 00e+00 00e+00 0.0e+00 0.0e+00 00e+00 0.0c+00 0.0e+00 0.0e+00 0.0e+00
200100 00800, 000300

006400 - 0.0e+00 0.0e+00 _0.0e+00
006400 0.0e+00 0.00+0C 0.0e+00
. 00e+00 0.0e+00 0.06+00  0.0¢+00
_00et00 006400 000400 _ 0.00+00

K PR LR 3 % b X
7. 00e+00 0.0e400 0.0e+00 0.0e+00 0.0e+00
-~ 00e+00 00e+00 0.0e+00 0.00+00 0.0e+00
0.00+00 ~0.004+00 0.0e+00 0.0e+00 0.0e+00

e< xn,
bt s

i Note T; eonverthesa varues to eomenhonat unns (mmnw per pcilg .cr mram!y per‘pc;lmt’). lmrhply by 3.76;3
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Normalized Effective Doses from Copper Appendix G-2
Table G2.28 Normalized effective doses from Inhalation: Dust truck-driver
Ré dionuclide Mass-based effective dose (uSvly per Ba/g) Surficial effective dose (uSvy per Balem?)

Mean 5th 50th __ S0th 95th Mean _5th 50th 90th 95th
H-3 . 0.0e+00 0.00+00 0.0e+00. 0.00+00 0.06+00 0.0e+00 0.0e+00 0.00+00 0.0s+00 0.0e100
C-14 0.0e+00 0.06+00 0.06+00 0.08+00 0.0e+00 0.0s+00 0.00+00 0.00+00 0.0e+00

Na-22 00e+00 0.0s+00 0.0e+00 00e+00 0.06+00 0.0e+00 0.0e+00 0.06+00 ao«oo
a_ae-oa 56009 43008 2.19-01 31007 11008 s.4e-us
Ch36 1.30-08 2.20-07 9.0007 2.7o-oc 3.6e-08

K-40 41008 7.9007 3.00-083 83008 1.10-05
Ca41 0.0e+00 0.0e+00 0.00+00 0.06+00 0.0e+00
006400 D0.00t00 0.00400 0.0e+00 0.0e+00

15008 56008 15005 zzeos
0.0s+00 0.0e+00 0.0e+00 0.0e+00
000400 000400 000400 _00e+00

.0c+ 0.0e400 0.0e+00 0.0e+00 0.09-000 0.0e+00 0.
0.0e+00 0.00+00 0.00+00
0.0e+00 0.00+00 0.00+00
06;»00 0.034-00

R F T R T _Qﬁgngre';ggg F0670%
0.0e400 0.00+00 0.00+00 0.08+00
0.0e+00 0.0e+00 009+00 0.0e+00
0.0e400 00e+00 00e+00 0.0e+00
uoemo\ 00100 0 onaoo aomo_

. ! 0000 002400 0.06+00
Co-58 0.0e¢00 002+00 0.08+00 0.00+00 0.0e+00
Cofo . 000t 00000 00e:00 000100 0.06:00

Ni-63 0.0e+00 0 091-00 0.08*-00 0. De-!-OD 0.De+00 0.004'00 0.0e+00 0.00'&00 0 DMOO 0 Oe+m
Zn-65 - 24007 41908 17007 4.9907 87907 46007 8.00-08 32007 94007 13008
As-73 10008 21007 75007 20008 27008 20008 4.1907 14008 40008 53008

Se-75 3.40-03 9.20-07. 2.89-05 360-05 &50-06 B.Ganw 1-89-05 5.10-05 1.36-05 1.70-03
% ol ,\E R A T ‘*’““"‘}'W"é »*?;» P nEe

Sr8y 000400  0.06400  0.08+00 S o R e o.oewo“onewo 0.08400  0.06400

Sr-90 0.0e+00 0.0e+00 0.0e+00 0.0s+00 0.0e+00 000+00 0.00+00 00e+00 0.0s+00 0.0a+00
Y-91 0.00400 0.0e+00 0.00+00 0.00+00 0.00+00 0.00+00 0.00+00 0.0e+00 0.08+00 0.0a+00
Zr93 __mo .00+00 0 06*00 0. Oe+00 %W _ D e D.DB*OD 0.0e+00 0.001-00 0.0e+00' DD&'-OO
Nb-93m one+oo 0. Oe+00 0. De'l-OO 0.0e+00 0.0e+00 0 Oa+00 0. Oe+00 0 De+00 0.0e+00 0.00+00
Nb-34 0.0e+00 0.0e+00 0.0e+00 0.08+00 . 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0s+00 0.00+00
Nb-35 0.00+00 0.00+00 0.0e+00 0.08+00 0.00+00 0.06+00 0.00+00 0.0e+00 0.08+00 0.06+00

Mo-93 ) o.n»oo OM 0.00*00 &Dﬁm 0.0BGOWI 0.0e+00 0.00+00 0.08+00 0.0_34'00 0.00+00
¥ e Wf! "“: ,‘w‘ 2 16" x ey . P st 7 e 7 Py i g X

To-97m D.0e+00 006400 00e+00 0.05+00 O. Oe+00 0.0e+00 0.00+00 0.00+00 0.0s+00 0.00+00
To29  0.06+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.02+00
Ru-103 '0.0e+00 0.0e+00 0.00+00 0.08+00 0.0e+00 0.0e+00 0.06+00  0.06+00 0.0e+00 0.0e+00
Ru-108 0.0e+00 0.08400 _’?Q‘,Ocm .9.0e+00 0 ).06+00

Ag-110m o.oe+oo ~0.06400 0.06400  0.08400 " 0.00+00

Cd-109 52007 9.19-08 3.70-07 1.00-08 1.40-08 1 09-08 1.7e-07 7.19-07 200-08 28008
Sn-113 0.06+00 0.00+00 0.08+00 0.0e+00 0.0g+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 -
Sb-124 32007 52008 22007 86007 93007 ~ B2007 10007 42007 13008 18008

28 T TR B0l 086085 ADe0T T 11608 2 L000R L 1406 30607 7 6enT S 2Ie8 s S8
Te-123m 9.60-06 25008 7.39-08 1.89-05 2.43-05 1.80-05 49008 1.4005 35005 4.60-05
Te-127m 17005 4.60-08 13003 3.3208 4.39-05 33005 B.Be08 25005 B.49-05 84005
k125 46007 7.4008 32007 - 9.7e-07 . 130-08 88007 14007 8.10-07 150-08 26008

k29 8.80-08 12008 4.8e-08 1.40-05 1.90-05 1.39-05 22008 9.30-08 2.70-05 3.70-05

12005 34005 85005 11008

il £ L R Loy Ry R D2 o SRR RS o A
Cs-134 23005 83008 18005 44005 57005
7.0e-07 20008  4.80-08 B8.4e0-08 13208 3.8008 940068 12005
47e08 13005 32005 43005 9.1e-08 25005 B.40-05 83005

0.00+00 0.06+00 0.00+00 0.0e+00 00e+00 0.06*’00 0.0e+00 0.08+00 0.00*’00
¢ L) i -~W,ﬂ-mg:«§gyw P el ‘:L ’ o 3 2 e <

0.00+00 0.06+00 0.0e+00 0.0e+00 0. 0e+00 0.06+00 0.0e+00 0.09+00 0.094-@
0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
00e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.06+00 0.00+00 0.0e+00
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Appendix G-2 ' ' Nommalized Effective Doses from Copper
- Table G2.26 Normalized effective doses from Inhalation: Dust truck_driver
Mass-based effective dose (uSvly per Bg/g) Surficial effective dose rB

Radionuclide

Mean Sth §0th 80th _@5th _Mean __ 5th £0th ©0th - 95th
e 000400 006400 006400 0.0e+00 "0.0e+00__0.0e+00 _0.0e300 o.o;
Eu-154 0 Oe+00 0 De+00 0.09+00 0.0e+00 0.0e+00 0.0e*DO 0 Oe+00 D.Oe+00 0 Oem 0. oe+00
Eu-155 0.00+00 0.0e+00 0.00+00  0.06+00 - 0.0e+00 0.00400 0.0e+00 0.004+00 0.00400 0.00+400
Gd-153 0.0e+00 0.0e+00 0.0e400 0.0e+00 - 0.00+400 0.0e+00 . 0.0e+00 0.0e+D0 0.0e400 0.00+00
jrb-1§_q, o 0.0e+00 0.0e400 - 009+00 0.09400 0.0e+00 -0.0e+00 008*00 0091»00 0.0e+00 0.0e+00
70 b D De+00LAD D40, 55 : oD Dev00. 0,08 400 50 De00 30 De 0 D 0 FD Z20. De¥D0’
Tm-17T1 0.0e+00 0.0e+00 0.0e+00 O.De+00 OMO _ 0.0e+00 o.woo 0.0e+00 0.00+00 0.0e+00
Te-182 0.0e+00 - 0.0e+00 0.06+00 " 0.0e+00 - 0.0e+00 . 0.0e+00 0.00+00 _0.0e+00 0.00400 0.0e+00
W-181 0.0e+00 0.0e400 -0.Ce+00 0.08*00 0.0e+00 . 0.0e+00 0.0e+00 - 0.0e+00 0.00+00 - 0.0e+00

( | b Harady s ER ;m-,.«. 3 R ”»m ok :s;\_,; st 37 oy d
192 - 0.09400 M 0.08‘*00 0.08‘0'00 0.06"'00 _ 0.0&*00 -0.08+00 0.08400 ﬁ.ﬁem 0.0e+00
TH204 - 8.1e07 21607 ©€.1e07 15006 20006 = 16006 40007 12006 80006 4.00-06
Pb-210 50004 87005 35604 10003 14003 87604 16604 6.80-04 2.08-03 2.7e03
1 79-06 3.13-07

1.36-05 3.55-06 4.70-06,
w : W P A

Ra226 -~ 0.09*00 0.03-1'00 0.0e+00 DMO 00e+00 - - 0.06+00 0.De+00 0.0e+00 0.06+00 0 De+00
‘Ra228 . 00et00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e400 0.0e+00 0.0e+00  0.0e+00 0.0e+00
Ac27T . -00et00  0.0e+D0 0.0e+00 0.00400 0.0e400 = 008400 0.0e+00  0.0e+00. 0.0s+00 o.owno

. 0 0e+00 0.03+00 0.0e+00 OMO 0.De+00 »

, "0.00400 006400 006400 000400

Th232 0.0e+00 - 0.06400 -0.06400 = 0.0e+00 - 0.06+00 -
' 000400 . 0.06+00 000400 0.0+00

0.06+00 _

" 0.06+00 -0.06400 0.0e+00 ,o.oe+no' 00et00 0.0et00 O0.0e+00 0.0e+00
‘ 00 - 0.0e+00 0.0e+00

COPe-236 "~ 0.06+00 0.0e+DD 000400 000400 0.0e+00 0.0e+00 0.0e+00 0.0et00 0.0e400 0.0e+00
- Pu238 00e+00 00e+00 0.0e+00 - 00et00 0.0e+00 . 0.0e4+00 0.0e+00 -0.0e+00 0.0e+00 0.0e+00
Pu-239 - 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.06400 -0.00400 - 0.00+00 0.0e+00 - 0.00+00 0.0e+00

Cm247 - 0.0e+00 006400 006800 000400 00400 . 006400  0.0e+00 0.0e+00 0.0e+00 0.0e+00
Cm-248 0.0e+00- 006400 00e+00 0.0c+00 - 0.06400  0.0e+00  0.0e+00 0.0e+00 0.0e+00 0.0e+00

Bk249 - 00et00 0O0ct00 00ct00 00c+00 00e+00 - 0.0e+00 00et00 0.0e+00 00e+00 0.0e+00
cr-248 080400 006400 0.00¢00 _0.06400 _0.00400

CD45 D Dev00 T 06400 06100 0 0a¥00 L0 De v T L
. C1250 0.0e+00 0.0e400 0.0e400 0.0e+00

C251 - 00et00 0.0e+00 0.0e%00 000400

cr252 00400 0.0e+00 00e+00 0.08+00

0.09*00 OMO 0-06*00 0.081'00»

Note Toeonveﬂﬁwsevalmheonverbmalmﬂis (mmmlyperpcllg ormmmlyperp’c-ll;ﬂ. Wybj&‘lﬂ
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Normalized Effective Doses from Copper Appendix G-2
Table G227 Nommalized effective doses from ingestion: Dust truck-driver
Radionuclids Mass-based effective dose (uSvly per Bg/g) Surficlal effective dose (uSviy per Bq!an’)

Mean_ 5th 50th 90th 85th Mean 5th S0th S0th
H-3 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.09+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
C-14 0.00t00 0.0s+00 0.00400 0.00+00 0.08+00 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.0s+00

Na-22 0.0e+00 0.0s+00 0.08+00 0.06+00 0.0e+00 0.0e+00 0.0s+00 0.06+00

8 Jlef 12008 1tels. 21007  28e08 w 23008,

58007 39008 43007 12008 1.50-0
41005 28008 3.1005 87605 1.10-04
0.0e+00 0.0s+00 0.0s+00 0.08+00 0.0e+00

00000400 o,oe+oo, 006400

0.0e+00  0.00+00 0-09‘-00 0.0e+00 0.00+00
0.0e+00 0.0e+00 0.06+00 0.0e+00 0.0s+00
0.0e+00 0.0e+D0 0.00+00 0.00+00 0.0a+00
O.De+00 D.Osﬂb _ 0.00*00 0.031-00 0.De+00

AR v ) 3 Ly 3 2
AT e X ! AT Y L R s v 48 0
Ni-63 Y 0.06+00 0. 0Oe+00 OM 0.03"'00 0. 08*00 UM 0.0e+00 0.08*00 0-09"‘00 0.00*00

Zn-65 856007 38008 42007 12008 15008 11008 73008 8.00-07 230-08 30008
AsT3 50007 37608 39s07 10608 13608 97007 72008 7.5607 20008 26008
Se-75 : 1.19-05 as .2 9.29'07 ‘9.69'-03 5.10-05 27605 " 2.20-05 _1‘7&05_1 1.§§-05._, 4.1’&'05 5.30-05
'''' “0.00400 DO0e00 00e+00 0.0e+00 0.0 - - - "

Sr50 ‘D.0et00 006400 00e+00 D.0s+00

Y81 1 Oe+00 0.0e+00 0.0e+00 0.0e+00
Zr-83 0. 00"’00 0.08"'00 0.09+0° 0. DC"'OD
fz}" B b 5'”'“‘_,‘1" & f",, e % =T

0.0e+00 0.00+00 D De+00
0.0e+00 0.00+00 0.0e+00

0.08+00 0.00+00 0.0e+00 X 0.0¢+00 0.09+00 0.0e+00 0.0e+00
0.0s+00 0.0s+00 0.0s+00 0.06+00 0.06+00  0.00+00 0.08+00 0.00+00
! ) &%ﬁm 0.00+00 0.0e+00  0.00+00 0.0e+00 - 0.0e+00

Ag-108m: 3. 0.0e+00.::0,00¥00 5. Q.06 +00 < 5 5%, 0.00300 2 20.0e400:2 0.0e400.:2 0.06400; .0 a0
Ag-110m 0.06+00 0.0e+00 oue+oo 00e+00 0.0e+00 0.0e+00 - 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Cd-109 3.1e07 20008 23007 6.5007 87007 8.00-07 3.80-08 4.40-07 13008 17008
Sn-113 0.0¢+00 0.00+00 0.06+00 0.0e+00 0.0e+00 0.0e+00. '0.00+00 0.00+00 0.00+00 0.00+00

4.50-07 2.8¢-08 3.19-07 9.80-07 = 1.30-08

2855 4 :m‘e‘&’. 407 % ). g ;;,,f.;:-" s R ,. ;5,3 A % oy o 3% ;“' r R '::'c(’,. 3
Te-123m 8.0e08 5.00-07 52008 1. 10-05 1.56-05 1.29-05 9.56-07 9.99-03 2.20-05 2.80-05
To-127m 10005 85007 88008 19005 25005 20005 16008 17005 3.80-05 4.86-05
125 23008 14007 1.6008 4.50-08 8.60-08 4.40-08 2;79-07 31908 95008 1.30-05

15008 19004
Co-134 11000 93008 00605 21908 27008 zze-o4; 18005 15004 41804 53004
Co135 13005 10008 11605 23505 31005 24005 20008 21005 46605 59005
Cs-137 81005 87008 71005 15004 20004 . 18004 13005 14004 30004 3.8004
B3} 00eH0 006:00 00eH0 00es0) 006+0 00e+00 00600 000+00 D060 000400
Ce-141 C00s00 006000 0.00500 00000~ 000900 oD D Doe0- ooewo" 20600 ‘owoo
Co-144 0.0et00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0a+00 0.034-00‘
Pm-147 006400 00e+00 000+00 00c+00 008+00 008400 000400 0.0s400 0.0e+00 0.06+00
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Appendix G-2 Normalized Effective Doses ﬁ'omCopper

Table G2.27 Normalized effective doses from Ingestion: Dust truck-driver
Radionuciide Mass-based effective dose (uSviy perBgfg) Surficial effective dosg(pSyly per Bg/em?)
Mean Sth 50th 80th 85th Mean ___ 6th 50th 90th 85th

Eu-154 0.0e+00 0.0e+00 0.0e+00 D.Oe-I-OO O.De+00 Y 0.09*00 0.0e+00 o.oe+oo J
Eu-155 0.0e+00 - 0.0e+00 0.0e+00 0.0e+00 0.0e+00 - . 0.0e+00 0.0c+00 00e+00 0.0e+00
Gd-163 0.0e+00 0©.0et00  0.0e+00 0.0c+00 002400 - - 000400 000+00 0.0e+00  0.0e+00
%:so 002400 0.0e+00 0.00+00 DOe+DO 0.0e+00 - 0.0e+00 _0.0e+00 0.0e+00 0.0e+00

TATt 00400 006400 00e+00 0.06+00 o.oeeool; 000400 0.00+00  0.00400 000400

Ta-182 0.094_00 0.0e+00 - 0.06400 0.00400 000400 - 0.0e+00 0.0e+00 0.0e+00 . 0.0e+00

W-181 © 000400 " 0.0e+00 00e+00 0.0e+00 0.08+00 00e400 0.0e+00 0.00+00 0.0e+00

yv-tas . 0.De+00 0.0e+00: 0.09+00 owoo 0.De+00 - 0.00400 D.Oe+00 o.owqg 0.09 0.0e+00
OF3BS T s 0060020030070 (e ER0 000 s «pomoﬁ 700600 ED.DSY00 7. 0.08%00F
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Ti-204 - 42006 34007 35606 TBoO6 10005 - 8.1606 ©€.6e07 €806 16605 20005
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£ S0 : : 3 ! S ] ceAe L b2 s e m FET S O 03
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Normalized Effective Doses from Copper Appendix G-2
Table G2.28 Normalized effective doses from all pathways: Exposure to small mass

nuclide Mass-based effective dose (uSvly per Bg/g) Surficial effective dose (uSvly per Bgicm?)
Radic Mean _ 5th __50th _ OOth __ 95th Mean __ 5th ___ 50th __ 90th __95th
H3 0.00+00 - 0.0e+00 0.06+00 0.00+00 0.06+0) 0.0e+00 0.0e+00 0.0e+00 0.08+¢00 0.00+00
c-14 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.06+00 0.00+00 0.00+00 0.0e+00
Na-22 89010 5.10-11 42010 22803 33609 17609 99811 8.00-10 42009 6.40-09

540-14 4.78-18 4.1e-15  1.16-13 27e-13 1.00-13 9.19-18  200-15 2.10-13 539-13
o Chey &_ ey k] *'»e,wj “ fragan "i RS X Y T T, i b

38 000100 006400 D.08r00 00600 008100 0.06+00  0.06+00 009400 0.00100 000400
K40 88511 41012 32011 17640 25040 13610 7T.8012 62011 33010 4.9e-10
Ca41 00s+00 0.06400 006400 0.00+00 0.06+00 002400 0.0s+00 0.00+00 0.08+00 0.08+00

42015 23818 1. 90-15 1.19-14 1.60-14 8.26-15 436-18 Y (i 2.00-14 3.10-14
i RO T ol i B ook o Py 3 P AP o % .'C‘ vm y

11012 53015 1.6e-13 2.66-12 530-12 2.10-12 1.00-14 3.09-13 5.20-12 1.00-11
Mn-53 0.0e+t00 0.0g+00 0.0e+00 0.00+¢00 0.00+00 0.06+00 - 0.0e+00 - 0.0e+00 0.0e+00 0.0e+00
Mn-54 99009 580-10 4.6e09 25008 3.60-08 1808 1.1e-09 88009 4.80-08 7.10-08
Fo-55 3.90-18 2.09-19 1.70-18  9.60-18 . 1.50-17 759-13 3.90-19 3.30-18 1.99-17 2.80-17
FRERTT mf,t:r» PR “9“"" g p:m a ;‘\ ; 0§ s 8 e PR PO iy

% o039 5.60-08:;

S. 99-09 1 19-07 8.3¢-07 1.40-06
11608 45010 45009 270-08 4.20-08
87008 24009 29008 22007 237007

1.80-06 27

NS 28045 20018 20048 12044 18644 o1 39018 30015 21t 3oets
Zn65 25008 - 13009 11608 61908 9.0008 48e08 26009 21008 12007 1.8007
AsT3 71012 33013 20012 18611 28641  1d4e11 82013 55012 35011 Sde-dt

‘ 470-09 2.59-08> 5

Sr-89 4.39-13 119-14 1.30-13 1.19-12 189-12 8.30-13 2.06-14 2.69-13 2.19-12 3.60-12

Sr-90 83612 3.80-13 30812 1.60-11 23e-11 12011 73013 570-12 30611 4.40-11
Y-91 92013 28014 32013 2312 39612 1.80-12 5.40-14 B8.10-13 44012 75012
2-93 5.90-16 3.79-17 2.89-15 1.50-15 2.19—15 .10-15 7.19-17 5.30-18 2.80-15 42015
Nb-S3m 1.09-15 6.09-17 4.79-15 2.59-15 3. 7e-15 . 2.00-15 1.29-1 8 9, 09-16 4 9615 T7.0e-15
Nb-S4 72010 43011 34010 1.80-09 26009 14009 83011 85010 35909 5.00-09
Nb-95 4.00-11 46013 87012 9.80-11 19910 78011 88613 1.70-11 190-10 3.70-10
Mo-33 54013 3.29-16 1.30-14 2.0e-14 1.00-14 810-18 4.90-15 20e-14 3.80-14

SR AT ST oy P L VR £V R YIS T ROBERE VYT B C LU TR LS LRk v ey RIS T
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- 1% . 1.50-07 7?% gg:1.1.?:08”
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Sn-113 15008 7.9¢-10° 86009 3.90-08. 5.80-08 30003 15009 13008 7.4008 12007
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Te123m 27609 15010 12809 saa-os 1.0e-os s.zqos 2.80-10 2.30-09 13908 20008
To-127m 17010. 9.00-12 75e-1t 4.2e-10 B5e-10 33610 17e-11  1.4e-10 B.3e-10 1.30-09
125 oowo 0.0e+00 0.00+00 0.08+00 0.09+00 0.06+00 - 0.06+00 0.0e+00 000+00 D0.0e+00
k129 . 000¥00 00600 0 owmmo.oem D0o+00 000400 0.0e+00. 0.08+00 o.woo 0.06+00
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19012 12013 91013 4.66-12 89012 370-12 23013 1.8e-12 90812 1.30-11
42008 27609 20008 1.0e-07 15007 8.1608 5.16-09 33008 20007 2.90-07
15010 _8.9e-12 0.99-11 3.70-10 8.6e-10 2.93-10 1.73-11 1.39-10 7.10-10 .10-09

91l ) oY oy S P 5 3 ‘_,“ ;
1712 1 .59-14 33013 4.20-12 8 16-12 33012 2. ge-14 8 49-13 8.10-12 1. 69-11
18e-11 1.1e-12 85012 4.60-11 B.Be-11 3.6e-11 = 21012 1.6e-11 89011 13e-10
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Appendlx G-2 Normalized Effective Doses from Copper
Table G2.28 Nonnallzed effective doses from all pathways: E_xgosure to emall mass
Radionucide Mass-based effective dose (iSvly per Bg/g) Surficial effective dose (uSv,
:Mean 5th . 50th 90th 95th Mean -Sth 50th _ 90th 95th
Smiast 35l 21e48 16e17 86T 13ed8  ETedl 40ed8 3.15-17 17046 26016

Eu-154 47010 28e11 . 22610 1.609 1.79-09 : 90&-10 53e-11 4.28-10 22003 33e09

- Eu-185 53012 82e13 25612 136011 20211 © 1.0e-11 - 6.1e-13 48612 26e-11 3.8e-11
Gd-153 48012 28613 22¢12 12011 18e-11 04012 63013 42012 23611 3.5e-11
To160 1400 E6012 E6edl 36e-10 58010 28e10  1ded1  1ted0 7.09-10 1.1-09

AR b s B Ae 1 BB b B R T Ay T e R R e ER OB T T 2 I 2 heizs
Tm171 - 15014 B6e16 BBe1S S86e-14 56014 - 2814 16615 13014 70944 1.1e-13
Te-182 240-10. - 120-11. 1.00-10 &9¢-10 6.90-10 - 46010 22011 20010 1.1609 1.8009
W-181 57013 30014 25013 14012 22012 - 19012 67034 48013 28012 4.2e-12
W-185 - 1‘5 6.20-18 5480-15 23436-14 6.09-14 2.96-14 1.29-15 ‘1. 10-14@*7__.49-14 123-13
Crs- ] bl 82 *" 5& B .;:;{; i e 81386 e 6%
192 . 2.1e07 75.19-09 85608 53607 B4eO7 - 4.9607 _ 17008 1.6e07 . 1.0606 1.6e-06

TH204 520-11. 83e-12 26011 13010 18e-10 - 10610 €4e-12 48011 25010 3.7e-10
o . 6710 3.6e09 63609

. } _ 150609 83011 8.80—10 37609 64003
Ra228 45010 26011 21e-10 1.1e09 A7e09 88610 60e11 -4.1e10 22009 33008
17e09 73011  T.1e-10 43009 64009
1.10-08 4.19-10 436-09 2.7608 4.29-08

Th-230 6.99-11 27612 . 2.89-11 17¢10 27010 1.36-10 530-‘!2 544&-11 3.49-10 5.29-10
Th-232 . 81609 36010 -3.8008. 23008 3.60-08 18008  T7.0c-10 72009 45008 69008
Pa-231 8.10-10 36011 87010 23009 36609 - 18009  €80-11 72010 46009 70009
- 9.99-09 3.8e-10 419-09 2.59-08 3.89-08,

Phrite VIR 1) 3R v, T R X R
. 26013  08e-15 1 19-13 6.59-13 1.0e-12
10009 39e-11 42010 . 25e09 3.9¢-08
11613 41815 44614 27013 4.1e-13
- 28610 1.15-11 1.1e-10 68¢-10 1,109

NpRs7 o - Be N0 R Te 1 2 010 E 20 005 s 186007 - 00090 . 40091k 59090 552 S Hsont
Pu-236 - 17e-11 7.69_-13_ ‘-_1.29-12 42011 64011 : 32011 15012 1.4e-11 8.1341 1.30-10
Fl_l-238 140-14 - 6.36-16 ) 6.00-15 3.5e-14 -".5.4§-14 2714 12015 12014 <6.89-14 1.00-13
. Pu-239 . 89014 41015 38014 23013 35613  1.8s13 80015 75e-14 44013 6.8c-13

13014  6.00-16 5.76-15 - 33014 5.15-14 260-14 12015 - 1.10-14 - 64e-14 $690-14
g A 3k ) et e " SR e s Y Y] i A A s PP e Rt

Pu242 ‘12014 - 5.5e-16 '536-15 3.09-14 479-14 - 24014 1115 1.0014 . 5914 $20-14

Pu244 81010 8.7e-11 86010 - 20009 31609 - 16605 7.de1t 6€7e-10  38e-09 6.1e09
Am-241 40012 = 18613 170-12° 10e-11 15011 L 78012 34013 32012 1911 29e-11
11 66013 sAo-u 38e-11__ 67611 28041 13042 12e41 73eM 11810

§ g E; R SEREE ¢ m‘!zg* w \1": fduten »g-i’.ﬁ§
3.8e-16 - 3.7@-15 2.39-14 8514 9 76-14 . 73e-16 T.1015 44614 6Te-14
‘9.1e-12  B.56-11 - 51610 75010 . -39¢-10 1.7e-11 16610 07e10 15009

61616 EJe15 34e14 6Ele1d 26614 12015 1de-14 614 0814
11. 42012 3.90-11 ) 2.40-10 '3;59-10 - 1.8e-10 809-12 7.60‘11 4.50-10 6.89-10
RN P AN TR A 95 T 7o s A5 9B
. $.7e-11 3.46-10 2.19-09, -8.0e-09 16609 7.0e-11 6.60-10 3.96-09 5.58-09
21616  20e-15 12014 1714 - 89015 4.00-16 38.8e-15 220-14 34e-14
05017 88e16 53015 Bfe15  4ded5 18016 17615 10614 16614

cr-248 15@14@ '6.40-13, S2015 3foid Ssetd . 2BeM 12t 12044 Tdedd Lield,
Cr250 . 6AedS 2406 23015 1dedd 21644 406 46016  44e15 28c-14 4Do-t4
cr251 15010 69e-12 65e-11 39010 61010 . 30010 13011 13010 75010 12009
G2 . ATeM 7Zo%5 - TASE 4dedd  Gle 34014 15615 14014

Cr25 ol 08 28010 ,Wg.ce-os 27008 45008 20008 4.99-10 6.5¢-03
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Normalized Effective Doses from Copper Appendix G-2

Table G2.29 Normalized effective doses from all pathways: Copper object on body
Radionuciide Mass-based effective dose (uSviy perBa/g) Surficial effective dose (ESVQ per M

Mean 5th 50th 80th 95th Mean ___Sth 50th . 90th 85th
H3 0.0e+00 0.0e+00 0.0e+00 0.0s+00 0.06+00 0.06+00 0.06+00 0.0e+00 0.0e+00 0.08+00
C14 0.00+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.00+00
Na-22 9.90-10 220-10 73010 2.0e-09 260-09 1909 43010 14603 39209 51009

W 3904 82013 10012 4%13 65els Lletd 12e12 102
RGO Lo e U ST AR T BT Tl et LY SRt I g TG TR R ST
Ch38 300400 006400 009300 096%000,00%00 00e+00 00et00 0.00400 0.0e+00 0.09+00

K-40 82011 1911 81611 17010 22010 166-10 36011 12010 320~10 4.20-10
Ca-41 ~ 0.00+00 0.00+00 0.00+00 0.06+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.00+00
4.50-22 9, 86-23 3.36-22 9.1 9-22 1.20-21 87022 1922 84022 1.59-21 2.30-_21
Cr-51 4.06-13 3.56-14 2-20-13 9.50-13 1.40-12 - 17913 86614 4.10-13 153-12« 2.60-12
Mn-53 0.0e+00 00e6+00 0.0e+00 0.0e+00 0.00+00 0.08+00 0.0e+00 0.00+00 0.00+00 ' 0.00+00
Mn-54 950-09 22009 7.10-09 19008 25008 18008 43009 14008 37008 4.9008
Fo-55 T.16-18° 1.30-18 508-18 1.59-17 20017 .. - 1.49-17 2.59-13 , 9-59-18 2.90-17 3.80-17
| % %@m“ kY ik vt e ok :."J,h ol ! 2 ,', ; e g= *’n’
Co-56 11007 1.30-08 7 09'03 2.39-07 2.1&07 2.59-05
Co-57 86009 12009 88609 15008 2.50-08 17008 23009 1 16-08 3.60-08 4.90-03
Co-58 26008 32009 17008 58508 B.10-08 51008 80009 33208 1.1007 1.6e-07

Co-60 ' “4.39-(? 8.19-08 ?.99-07 QM

Ni-63 0.00+00 D.0e+00 0.06+00 D0.0e+00 0.094-00 0.De+00 0.09*00 D.De+00 0.09400 0.00+00
- Zn65 23008 45009 17008 47008 6.32-08 44008 86009 32003 9.1008 12007
As-73 15011 34012 14011 3Jle-11 42011 3.0e-11 66612 22011 81911 8.1e-11
Se-75 8.1&-09 2.00»09 5-00-09 1.60-08 21008 1. 1.29-08 3.10-08

A AR TR T | b ‘xm - 5 ,' ¥ P W Sk Wt el R g , e 0%

~ R e ¥ SN 247 En . e X ¥ RET §; 80:“ :
Sr-89 3.8&15 8.26-18 2, 69-15 3.29-15 1. 19-14 7.49-15 1.29-15 5.09-15 1.60-14 220-14
8r80 22017 49618 16017 43017 57017 42017 94018 31017 84017 1.10-18
Y-91 20013 36014 14013 43013 5.80-13 3.90-13 6.80-14 27913 83013 1.1e-12

Zr-93 8.99-15 1.80-15 5.19-15 1.40-14 189-14 1.39-14 306-15 999-15 2.70-14 3.50-14

Nb-93m 1.29-14 2.79-15 899-15 2.49-14 319-14 2.39-14 519-15 1.79-14 4.60-14 8.10-14

Nb-94 86010 19010 6.40-10 1.76-09 2.30-09 - 1.70-09 37010 12609 33009 4.40-09
Nb-35 17611 20012 1.00-11 3.8e-11 5.38-11 32011 238012 20011 7.20-11 1.00-10
Mo-33 - 7.39-14 1.69-14 5.40-14 150-13 1.9e-13 1.40-13 3.10-14 1.0e-13 2.99-13 3.70-13
T A 0813 S Ak Esky PR RRe R P aa SN o B
To-97m 3.09-14 3.10-15 2.20-14 6.30-14 8.39-14 5.80-14 1.29-14 420-14 1.20-13 1.60-13
Te-03 71913 16013 53013 14012 1.90-12 14012 31613 10812 28012 3.60-12
Ru-103 26008 4.0003 1.7e-08 356008 7.70-08 50008 76009 33008 1.1007 1.53-07
Ru-108 14007 as&w Ao 27007 34007 2.69-07 70008 2.09-07 , ,_
Ag-110m 1.50-08 3907 1. 19-03 2.99-06 3.69-08 : 7.10-08
Cd-1098 11010 228-11 79011 220-10  290-10- 21e-10 4.19-11. 15010 43010 35.70-10
Sn-113 11008 24809 " 80009 22008 29008 21008 4.50-09 1.59-08 42008 5.60-08
Sh-124 4.59-08 35009 2.9&-08 999-08 1.40-07 8.8e-08 9, 10—08 5.66-08 190-07 2:79-07 »
“"S‘ I TN % ;:.js;« - »11_‘. P 507 ‘;: : ¢ T R ‘3.::‘1? 2 .% :?;{;,’ i ért ,i_ ; '
Te-123m 2.60-09 8.29-10 1 99-09 8. 19-09 B 69-09 3 80-09 1 09-05 1.30-03
To-127m 11e-10 27e-11 B8.66-11 230-10 3.0e-10 1.76-10 4.40-10 5.70-10

K125 0.00+00 0.0¢+00 0.06+00" 0.0e+00 0.00+00

. 0.00+00 0.06+00 0.00+00
0.06+00 oomo 000100 _00+00 00et00 - 0.

0.06+00 0.0e+00 0.0e+00
“ 1 AT N SRATETRRCE

"22507 28007 21607 5408 15007 42007 55007
Cs-133 88011 22011 85041 17610 22510 17010 42e11 13e10 33010 43010

Cs-137 49908 13008 37008 9.8¢-08 1.30-07 9.50-08 24008 72008 1.9007 24007
1 79-10' 3.90-11 1'39'10,.-« 3.46-10 7.56-11 2.50-10 8.99-10 NS%:%%

T B T i | T O | R O N ( £Y e Tsy
999-13 1 10-13 5.89-13 1.99-12 2.10-13 1 10-12 4.40-12 8.40-12
Co-144 12011 26012 B8.60-12 23811 50612 17011 47011 8.10-11

Pm-147 11015 25018 82e-18 2.10-15 47018 16015 43015 56015




Appendix G-2 Nermalized Effective Doses from Copper
Table G2.29 Normalized effective doses from gll pathways: Copper cbject on body

Radionuclide Mass-based effective dose (ESV!Z per Ba/g) , ~ Surficial gﬁecﬁve dosej;Sv[_y per Bg/em?)
. Mean 5th 50th 85th __Mean bth 50th 90th 85th

SmAst___ 712047 _17ed7_B3ed7

1.se-1s Y 14e46  3.4ed7 10016  2B016 87616
25T SRl ¥R TR Bz 1286 A0 A0 280 DI B D6l
Eu-154 5.69-10 1.39-10 4.16-10 1.19-09 .13-09 2.46-10 8.0e-10 220089 28009
Eu-155 1311 . 3.1e-12 €812 2.7e-11 - 3.5e-11 . 26011 58612 19011 52011 68011
Gd-1583 96612 21612 71612 18e-i1 ‘2.5e-11 19011 4.1e-12 14e-11 38.8e-11 8.0e-11

Tb-160 : 8.59-11 1.7e-11_ 6.1e-11 1.89-‘!0 2.49-10 .7e-10 3.28—11 1.26-10 356-10 4.66-10

Tm-1T1 5.28-14 1.28-14 _3.8e-14 1.09-13 14018 .05-13 2.39‘14 74014 2.09-13 2.69-13
Ta-182 1810 3.80-11- 136-10 3.60-10 4.7e-10 34e-10  T3e-11 - 25610 7.1e-10 9.20-10
W-181 13012 29013 09013 27e12 36012 2 26012 56013 18e12 §30-12 7.0e-12

W85 21e13 4204 7(1.59-13 5013 EDed3 42013 80044 30013 85¢13 12042

1 R o4 o0 5 T - 0. 17607 "4m; 63007
TH204 82610 24610 70e10 18009 23609 . 18009 45eA0 13009 35009 45009

Pb-210 - 13008 18009 0.1e09 28¢08 38008 26008 34609 1.7¢08 65008 7.4e08

2.7e606 7.29-07 218-06

ok -h;,g;g;vr :':S ; e j}i é- ks ogz Zo % .“"’:Wc&ﬂ- 3 g R B+ -A £ ; ". .“— ¥ '
Ra226 910'10 -2.e-10 570-10 18009 2Ae-09 T 18s09 3910 1.30-09 - 86009 ° 4.7008

Ra-228 71610 1.6e-10 52010 15009 - 1.0e-09 14009 3.1¢-10 - 1.0e-09 28009 3.7609
Ac-227 11008 15610 73010  23e09 3.10-09 2.1e09 30610 14009 45009 B5.98e02
Tho2s 60009 68e10 41609 13008 18608 12008 13609 80009 26008 3dels
Th230 -84e-11  840-12 57611 1.89-10 2.48-10 1. 60-10 1.36-11 1.10-10 3.69-10 4.8e-10
Th-232 11608 12009 7.60-09 24008 . 32008 - 22008 24009 - 15008 48008 63008
Pa-231 11609 13010 7.80-10 25009 - 33e09 2.29-09 {24010 15009 4.8009 65009
4.70-09 15008 2.0e-08 1.39-08 .1.6e

& : AT 9D B R T W" X .;""::-'«j"f‘f' 2] SRR TR LT :
U234 - . 3.9643 4.39-14 2713 85013 1.1e12 7.50-13 3-39-14 5.26-13 169-12 220-12
U235 T 78e10 88011 55010 1.70-09 23¢09 15009 - 1.7e-10" 11009 3.3¢08 45609
U-238 21613 23014 14013 46613 62613 41013 45014 - 28013 £8e-13 12012

13610 140-11  8.7e-11 2.70-10 3.7e-10 24010 2.76-11 179-10 75.39-10 7.29-10

1 280040 B Ve M i o : AVEOUY Ji 5 PE S Yk -5
Pu236 14610 20011  0.7¢e-11 . 3.10‘10 4.19-10 -2.Te-10 3.99-11 139-10 5.09-10 7-99-10
Pu-238 - 82014 12014 56614 18013 2413 16013 22014 1.16-13 340-13 . “4.60-13
Pu-239 16e-138 23014 11613 34013 46613 ° 31613 43514 2.1e-13 67013 8.00-13

7.99-14 1.10-14 5.49-14 .76-13 239-13 1.56-13 2.29-14 1.03-13 3436-13 4.46-13

Pu-242 68014 Gfets 47e14 15013 2003 13013 1.se-14 “edetd 26013 3813
Pu-244 96010 14610 66e-10 21609 268609 18009 2610 . 130609 4.00-09 . 54009
Am-241 161 22012 1de-t 33611 45e-11 30611 43812 21611 €5e-11 -86e-11

32011 4.69-12 23011 68011 82011 _6.30-11 se-1z 44041 13010 18010

3.23-14 4.59-15 ‘22014 7.16-14 9.36-14 .6.3644 8.76-15 4.39-14 14013  1.8e-13

&n-243 . 29010 41011 20e-10 62010 8.1e10 65010 78e-11 39010 - 12009 1.6e09
Cm-244 I0e-14  10e14 49014 15613 20613 = - 14613 - 18e-14 05014 20013 38013
Cm-245 1.90-10 2.70-11 1.39-10 4&9-10 5.36-10 _ 3.66-10 ‘ 5.19-11 2.5e-10 75010

248 s A0 AR RIS H sl P pRaes TRaTieE B Te18 21048 27943
Cm-247 " 8e-1 0 1.4&-10 6 Te-10 21609 2.76-09 ' 1.93-09 26610 -13009 4.0009 £3e-09
Cm-248 46014 66015 32014 £.9¢-14 13013 8.6e-14 12014 6.de-14 19013 25013
Bk-248 . 28012 34613 18012 50e12 6.7e-12 459-12 6.5¢-13 3.1e-12 B.Je-12 13e-11

. Cf248_ §.8e-14 8.50-15 4.19-14 13013 179-13 . 13 16014 79014 25013 33013

c250 - 5.09-14 7 10-15 34614 1.1e13 - 1413 9.69-14 14014 66014 21013 28013
Cr-251 - 25010 - 86e-11 17010 54610 . 72e-10- 4.8e-10 6&11 8.3e-10 = 1.0e09 14609
cr252 68014 08e-15 4.7e-14 15013 20013 13013 108e14 B0.1e-14 28613 38013
cr-254 579-09 680-10 37009 1.3¢08 1.86-08 1.1e-08 130-09 7.13-09_ 2.5&-08 3.46-08
%4 7“ E{"”” Bl Lo 30 5 =y 7 i)

- Note: Toeonvenmesemluesbeonvemwmﬂs(nuenvyperpCVgormnVyperpcIlmf).Mhplybya.iQ
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Normalized Effective Doses from Copper | Appendix G-2
Table G2.30 Normalized effective doses from all pathways: Drinking-copper pipes

Ra clide Mass-based effective dose (uSv/y per Bq/g) Surficial effective dosa (uSvly per Bg/em?)
dionu Mean___ 5th __ 50th __ 90th _ o5th Mean __ 5th ___ 50th __ 90th _ O5th
H3 0.0e+00 0.0e+00 0.0¢+00 --0.0e+00 - 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.00+00

c-14 0.00+00 0.0e+00
Na-22 28s-10 37011
16012 38e24 Al

0.0e+00 0.0e+00 0.00+00 0.06+00 0.0e+00 0.00+00 0.00+00
8.10-10 85010 5.40-10 7.00-11 33010 12009 1.70-09
7.09—24 ! 8.30-15 289-12 1.39-11

CL38 0.0e+00 O Oe+00 0.0e+00 0.0e+00 D.0s+00 O. De*'m o.ﬂefm ° 0e+00 - m
K-40 8.90-10 9.50-11 1.50-09 2.16-09 13003 18010 85010 29009 4.10-09
Ca-41 3.3s-11 4.40-12 - T.0e-11 9.9e-11 83011 8.40-12 3911 14010 1.80-10
2.59-11 5.90-‘" 9.29'1 2.96-12 2.20-11 1. 19-10 1 80-10
Cr-51 1.1e-13 2.16-19 3.39-13 230-13 3.1 0*13 21613 4. 15-19 3.50-16 4.50-13 1.20-12
Mn-53 - 12010 17011 76011 2.6e-10 3.7s-10 23e10 33611 15010 50e-10 7.10-10
Mn-54 14009 16010 80010  3.1009 4.5009 27009 290-10 16009 5909 8.8e-09
Fo-55 49009 45010 24009 13008 7809 BBol0 45003 17008 25008
1.20-08 9.28-11 24&09 3.20-05 5.69-08 24008 1 89-10 4 5&-09 6.29-08 1.1e-07
Co-57 36003 25010 1.9009 85009 13008 71009 47010 37009 1.60-08 25008
Co-58' - 32009 15011 45910 82009 15008 62009 29011 94010 1.6e-08 29008

128-07 110-08 8.80-08 2.6&-07»3.80—07 2.30-07 2.00-08 1.30-075.19-07 7.40-07

53010 34009 13508 20808 11008 1.0609 85000 26008 35008
14608 8.0e08 B.90-08 50008 43809 27008 12007 1.70-07
14010 17009 27009 12009 13811 27010 32009 52009
38009 25008 39008 . 19008 72010 74009 48008 75008

Sr-85%; Jo-32::02.50-14 - &u.ng Ry | 90- t"‘zwya 25, BT
Sr-89 20011 18044 13012 5.40-11 1.00-10 39011 34014 2.60-1’2 1.00-10. 2.00-10
Sr-30 33009 45010 21009 74009 1.0008 850-09 86610 4.1e-09 14008 2.0e-03
Y-3 23011 S54e0-14 24012 82011 1.10-10 45011 10013 46012 12010 21610
2r-93 41011 5.59-12 26641 89011  120:10 79041 10041 50641 1710 2.40-10
s T X Tl R B VPR LS e N e W KR ) 18y
130-11 1.80-12 8.10-12 2 8e-11 4.00-11 250-11 34012 1.69-11 5.40-11 7.80-11

19010 26011 12010 41010 590-10 " 37010 50011 23010 8.00-10 1.20-09
25012 87917 32014 6.1612 14e-11 49-12 17018 83014 12011 27011
260-10 35011 1.70-10 5.7e-10 8.10-10 5.19-10 3.83;11 3.29-10 1.19-09 1 50-09
O Gy P Yoy RINE R b S 40 32 % e sy e P e' & e Qe )

Ltde11 16013 27012 2.8e-11  4.60-11 21e-11 3.00-13 5.20-12 5.50-11 9.10-11
‘&6e-11 12011 55011 19910 27010 17610 23e11 1.00-10 3.7-10 5.10-10
. 74009 89513 1.80-10 19008 4.10-08 14008 17612 35e-10 3.7008 7.9e-08
. 8.13-07 1.10-07 - 5.00-07 :

~ 25007 27008 14007 .
19008 21009 1.1008
51009 . 17010 1.80-09
11608 _ 24011

$‘a}"zﬁw$—a&: : o) o 44 5 RN 17 154 ‘ s 21807 o 3
Te-123m 53003 2.00-10 - 2.10-09 1.39-08 2.10-08 1.00-08 4.09-10 40009 26008 4.1503
To-1Z7m 85009 26010 30609 22008 3.40-08 16808 50010 57009 4.10-08 6.70-08
K125 0.0et00 0.0e+00 0.0s+00 0.08100 0.0e+00 0.0e+00 0.0s+00 00s+00 0.00+00 0.0e+00

129 ,0.034»00 DOe+00 o.o=+co D.Oe-l-oo O.De+00
TR i

i 0,08+00 ;. e 0.0
489-07 873-08 3.19-07 .
7.00-08 1.00-08 45008
44007 85008 28807

20010 27041 13010
513 R 5663

Co-141 2 Be-12 4.16-17 2-30-14 B 50-12 1.59-11 54012 8.00-17 4.40-14 1.39-11 2.90-11
Ce-143 27510 28e-11 15010 82010 9.0e-10 5.30-10 5.3e-11" 3.00-10 12009 1.79-09
Pm-147 22011 30012 14011 49011 7.00-11 4.30-11 57012 27011 9.50-11 1.4e-10
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Appendix G-2 : Normalized Effective Doses from Copper
Table G2.30 Normalized eﬁectxve doses from all pathways: Drinking-copper pipes

Radionuclide Mass-based effective dose (uSvly per Ba/g) Surficial effective dose (uS T Bg/

: Mean __ 5th 50th 90th 85th -.-_Mean §th §0th 80th @5th
Sm-151 ' 1. 19-11‘ 1.59-12 G.Be-12 2.3¢-11 3,33-11! : 2.1541 2.8‘-;12 1.3e-11 -4.56—11 6.4341
=2 E18 5o 2 0e1 - 0 Be M1 T B ToHOES: ST e TS TR Y R T S AL T LT
Eu-154 2.19-10 A2.8e-11 1.8¢-10 440-10 8.29-10 T 40610 5511  2.5e-10 869-10 1.2909
Euv-155 &1&11 , 42012 20e-11 6.6e-11 9.5e-11 6.0e-11 82012 386-11 13010 1.86-10
Gd-153 120-11 11812 67e-12 28611 4.1e-11 " 240-11 22012 13011 Ede-11  8.00-11
Tb-160 E 2.9&-11 1.46-13 3.69-145 } 55q-11 05011 = 3.8e-11 2.;’76-13 7.00-12 .1eo10 1.86-10
Tm-171 8.80-12 1.19-12 54e-12 1.99-11 2.Te-11 - 17611 2.18-12 1 1e-11 310-11
Te-182 34011  1.1e-12 12e11 8.6e-11 14010 -6.6e-11 = 22¢-12  23e-11  1.6e-10 2.7e-10
W-181 18e-12 656014 70613 46012 73012 . 35612 13e13 13012 068012 1.4e-11
w-wsm 5:09—12 . 48014 11012 - 1.59-11 2.‘[”9-11 1.25-11 9.20-14 2.29-12 3.10-11 5.29-11
GBS A e 00 A be 01 B Ae 0oL S k2 U] RV PLY B TR ABeGIE
ir-192 35008 ~8.0e10 6.80-09 - 970-08 1.60-07 6.8e-08 576-10 1.39-08 1.9907 32&07
Ti-204 20008 28009 13008 41008 65008 - -3Bo08 56009 24008 8.1e-08  1.1007
Pb-210 7 7.89705 6.99-06 4.66-05 1.89-04 26004 15004 13005 88005 34004 650004

32007 10006 14606

/2 7 4006 -::9.08-00 L1 D05
12007  4.1007 E8007

18008 83008 29007 43007
13007 6.40607 ° 32006 4.6006
1.70'08 1.39-07 5.30-07 770-07

17606

1 .1o-os g

Thzi2 12006 02008 7Hed7 27006 ' 40606 63006 7.7606
Pa231 18606 14007 10005 41605 69006

» 79006 1.10-05

08 27007 11606 1

U236 54208  4.1e00 3.00-08

1238 ' 48009 31008 13607  1.5¢ 7 3.6e
Pu236 Aty 27e0r
Pu-238 140-07 ‘6.9e07 88007
Pu-239 15007 67607 8507

- . 2Te08 . 1.
20007 27e08 1.7e07 ' €5e07 83007
24007 22008 14007 653007 78007

’ 18008 1.1e-07
R D P TR A 0 g

- 45609 230610 20009 11008 1.60-08
Cm-243 8.0e-08 17607 16008 10007 398007 b6.76-07
Cm-244 7.1e08 14607 © 13008 8. 10-08 31007  4.5007

" -z.aeo'r i2.1e-08 13007 5.10-07‘ TAeOT
92007 67608 54007 21e06 30006
6BodD 4Bed1 30010 14009 20008

1.76-08 '1.oe-o7" e

ct-251 ' 48007 - 38008 24007 9.8¢07 14006
cf-252 84008 . 75009 . 48008 1.8e07 28Be07
Cr254 43008 s.se-ﬁ 4.29-09 11»-07 2.

Nota To eonvenm values b eonvemonal unus (rhrem!& per pClIg or mmlyper pcl!an’). mu!hp!y by's:re-s
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Normalized Effective Doses from Copper Appendix G-2
Table G2.31 Normalized effective doses from all pathways: Scrap disposal-industrial

Radionuclids Mass-based effective dose (uSvly per Bg/g) Surficial effective doss (uSvly per Ba/em?)

Mean 5th 50th 90th - 95th Mean 5th 50th 90th 95th
H-3 009400 0.00+00 0.00+00 0.004+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.08+00
C-14 21007 B8.1009 85603 4.60-07 7.10-07 4.10-07 1.50-08

Na-22 24001 94003 75002 53001 8.30-01 4.70-01
~2.7o-04 9.70-06» 8.09-05 5.70-04 9.09—0{ -

1.8e-02

CL38 47005 1.35-05 1 59-05 1.00-04 1.50‘04
K-40 1.9¢-02 73004 5803 42002 84002 37602 14603 1.10-02 B.1e02 1.35-01
Ca-41 000400 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.06+00 0.00+00 0.06+00 0.0e+00
Ca45 9 86-07 3.8008 3.0e-07 2.10-08 3.3&03
AR .y,_.\_:z\ @ >"‘ “?_}:‘“ Bk 04 2 73 o 80%4-4.604 s; i h s A 503 ] 'n ?
Cr-51 25003 9.6e-05 7.7&'04 55003 8.50-03 49003 1.8e-04 15003 1.10-02 1.7e-02
Mn-53 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 .0.0e+00 0.00+00 0.00+00
Mn-54 9.19-02. 35003 28002 20801 3.10-01 18001 67003 54002 39001 86.10-01
P55 o Q000 000100 000100 000300 00600 00600 006w0 00100 000'00, 606100

s P oo 4 BIEw e i : ,5 e 4 et ééii? AR 1’&3@

7 i ’3' 859&93 A
7. 7&-01 29002 24001 178400 2.70+00
16002 8.3e-04 50003 36002 57002
18001 72003 59002 42001 8.50-01
5.70-01 21002 1.70-01 1.20+00 2.00+00
e . e B 0ei0010: :

J* *U0 U8 2] X5 . ~ TR Fe o 5 5
NI-63 0.08+00 0.0e+00 0.06+00 0.091'00 D.De‘l'Do 0.0e+00 0004'00 0.0e+00 Om 0.08+00
Zn-65 85002 25003 20002 14001 22001 ~ 13001 % 48003 39002 28s-01 44001
As-73 14004 54008 43005 3.00-04 4.70-04 : 2.78-04 “1.0605 8.30-05 6.00-04 84004
33002 13003 1.09‘02 7.30-02
PRl g T gty P oty ko 7 g Xroviey > e P N o
i ey ok d s Lfa,o wﬁj ¥ Ftel ke 023,50 edjy 5 iUl
7 %05 56004 B76-04 5.00-04 1.90-05 1.59-04 1.16:03 17003
24004 17003 256-03 15003 57005 46004 233003 52003
20004 14003 22003 13003 . 48005 39004 28003 4460
3.46-10 2.59-09 4.3&-09 24009 7.23-11 8.60-10 4.8¢-09 8.50-09
o DT o L0 e o v e Dt e G LR L T ]
4.30-07 3.1&-06 4.80-08 27008 1 06-07 83607 59008 04008
53002 38001 3508001 34001 13002 1.0e01 74001 120t00
22002 16001 24001 14001 52003 42002 3.10-01 4.8001
2.46-06 .79-05 2.79-05 1.50-05 5.80-07 49-03 3.46-05 5.30-05

Te-97m 2.70-05 1.10-03 8.49-06 8. 00-05 9.29-05 5.3&-05 Z.OO-DB 1 69-05 1.26-04 1 83-04
Te-99 21008 80008 84007 45008 7.00-08 40008 15007 12008 08.80-08 1.40-05
Ru-103 42002 16003 13002 920-02 1.4e-01 82002 31003 25002 1.80-01 29001

Ru-108 23002 900-04 7.20-03 5.19-02 7.90-02 4.50-02 1.79-03 1.40-02 3.9&02 1.6e-01
KA % T a0 R 5 7 1 ;.,\-,(:j . ot ',s}’g i AED LA -

AgAtOm 30601 12802 asenz""ese-m 100400
Cd-109 42004 16005 13004 03004 14003
S113 25002 05604 7.5003 5.4o02 83002

- 8001 ‘7.49-03 5.90-02 4.29-01 B.49-01A. .

. 55004 21005 17604 12003 1.8603
1125 21604 B0o08 84005 45004 85004
;é}gs . 1Bs04 70008 56005 40004

3 SRS ft‘:s"y .;« b b i ;.. Lo A 4 =L Jan W< Db X Gt s A ‘4_:*,
Cs-134 1.70-01 8.50-03 52002 3.70-01 5.73-01 33001 12002 10601 7.1e01 1 1a+00
Cs-135 8.1007 24008 19007 1308 21008 12008 4.50-08 3.60-07 26008 41008
Cs-137 8.1002 23003 15002 13201 21001 12001 45003 36002 26001 4.1e-01
Ba-133 3.50-02 1.39-03 1 _19-02 7;_6"9992 1.2&01 8.79-02 2.50-03 2.0e0-02 _1.59-01 2.39-01 )
Ce-141 4.79-03 1 8004 1 4003 10002 1 66-02 9.00-03 3.40-04 2.79-03 2.09-02 3.19-02
Co-144 8.1:03 24004 19003 13002 21002 12002 45004 3.6003 26002 4.10-02
Pm-147 81007 3.10-08 25007 1.80-08 2.80-08 16008 6.0008 48007 35008 355008
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Appendix G2 - | Normalized Effective Doses from Copper
Table G2.31 Normalized effecuva doses from all pathways: Scrap disposal-industrial
Radionuclide —J12ss-based effective dose (uSviyperBafg) =~ __Surficial effective dose (iSvly per Bg/om?)

o Mean - 6th 60th - . 80th. 85th ~Mean bth E50th 80th 85th
§m-151 : 1.36-08 5.09-16 40&-03 2.86-08 4.49-08 .2.56-08 956—10 7.59-09 g.gg—DS 8.7
Eu-154 1.49-01 5.36-‘03 4.29-02 3.09-01 4.70-01 ‘2.79-01 1.00-02 '8.29-02 5.99-01 ﬁ 39-01
Eu-155 39603 12004 95004 67603 1.00-02 - 598603 - 23004 18003 - 13002 29002 .
Gd-153 40e-03 15¢04 12003 8703 13002 - TTe03 28e04 23003 1.Ted2 27002

Tb-160 - - 1.23—01 449-03 3.53-02 2.50-01  8.9¢-01 2.26-01 8.46-03 686-02 4.99'01 7.89-01

. 1.3306 .1e-05 7.6e-05 1.26-04 '

Te-182 - 14001 53003 42002 380001 4.6001 . 26001 1.0e02 819-02 5.8e01 0.1e-01 -
W-181 12003 46005 386004 26003 4.0003 23003 8.7¢e05 70004 60003 79003
" W-185 6.89-06 2.69-07 ) 2.16-06 1-56-05 236-05 . 5.00- 4.66-05
2.96-03 2.39-02 1.66-01_ 2.55-01 3.29-01 510-01

28006 23005 1604 25004 31604 4.80-04

65606 44e05 S1604 4BeDs 28604 ' cle0! 05e04
65003 52002 37601 . 3% 74201 _ 116400

P
FIRNVOV0 4

. 85e01 146400
46001 7T3e01
15e01 24001
. 1.20+00
S8 5Ae02 - 29803 e a0emif

- 43005 1.56-55 1305 05005 = 15004
§6e04 17605 1.6e04  1.1e03 20003
25004 20003 14002 23002
84005 TIo0t BT 1

4.89-07 3,9e-06 2.89-05 4.49-05
8.70-04 - 7.8e03 - 5602 6802
25e07 20006 14005 23005
. 18004 - 1.60-03 1de02  1.80-02
p 0257 20 B2 THEe B

¥k

: 7.06-06 2.69-07 2.10-06 15605 24605
. 68007 49006 7606 - 43006 16607 13e06 84006 15005
1.8e-07 1.56-0_5' 19605 1.7e05 07606 3.Te07 30006 21005 34605
] 4.29-06 1.66-07 1.39-06 9.1&-06 1,49-05

37606 140607 11606 80005 13605
14¢03 14e02 B0e02 12601 - T.de02 27603 22002 15601 24001

14003 62005 42004 3.0e03 48003
. 85005 69004 60003 7.80.03

X : 4.69-06 17607 . 14e06 10005 186605

39004 81003 22002 8502 20002 75004  6.0003 4302 6.80-02

66008 52007 37606 658006 83006 13007 1.0e06 72006 1.1e05
) ) " 16-02 43e-04 3.56-03 26602  3.9002

. 5 o o’i »: i Z!ﬂs

6.46-02 2.46-03 1.90-02 1M1 22¢01

- 40806 - 23006 68008 7.1e07 51006 8.0e06
oo ' 28006 86008 7.8e-07 §&Tel6 1.0e-05
1.25-07 9.76-07 TM 1:15-05

8.9e-06 1.2&-07 9.49-07 6 70-06 1 10-05
18002 6€67e04 54003 38802 €.9e02
50006 18007 15e06 1.1e05 1.79-05
9 1&09 &4&10 2.89-09 2.
3 e A : B B TR P R DR ﬁi’iseﬁi*
Note: Tomﬂﬁwsavahesbmeonﬂuﬁb@uaanerp&lnmmﬂywpﬁIm mzlhplybya.'re-s
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Normalized Effective Doses from Copper L Appendix G-2

Table G2.32_Normalized effective doses from all pathways: Scrap disposal-municipal
Radionuciide Mass-based effective doss (uSvly per Bg/g) Surficlal effective dose (uSviy per Bg/cm?)
Mean 5th 50th S0th 95th Mean Sth 50th - S0th 95th
H3 0.0s+00 0.00¢00 0.06+00 0.02+00 0.00+00 0.0e+00 0.0e+00 0.0s+00 0.08400 0.0e+00
C-14 53008 44010 14008 1.1007 19007 10007 84010 27008 21007 3.70-07
52004 16002 13001 22001 120-01 09.8004
- 130-04 : 1.00-96 3460 2.7¢-

2005 . 9007
K40 48603 40005 13003 10e02 17802 93003 7.6005
006+00 0.0ct00 0.06+00 0.08400 0.02400 ‘

10001 B4e04 27002 21601 3 1. .

Co-57 21603 18605 57804 45003 77603 42003 34005 11003 87003 1.5002

Co-53 25002 21604 86003 Sfe02 90002  ABel2 40004 13002 10001 1761
olde2 82004 20002 :

5006400 00et0 - 0 2 iR Yo

0.00+00 0.0e+00 0. 03‘1-00 0.00*00 0.0e+00 ono-noo 0.0e+00
34002 35.90-02 32002 26004 85003 87002 1.10-01
73205 1.30-04 1.8e-05

85005 54607 17008 :
Sr-90 20004 18008 52005 4.1004 7.1004
Y-91 17004 14008 44005 34004 6.00-04
293 www‘m 2.2a-12 7.80-11 _8.80-10 12009

7.3007 1.30-08 X - i
9.1e-02 1.6e-01 85002 7.0004 23002 18301 31001
1.50-04  4.80-03 38002 8.50-02 350-02 29004 9.4003 73002 1.3001
.79-08 i 5.30-07 42008 7.30-05 39008 32008 1.0e08 81008 1.40-05
Bl 1% ke o G OB0R L Ae 08 o CRAGE RO L KT
1.86-03 14005 2.53-05 13008 1 1607. 36008 28005 4.80-08
14007 11008 19008 1.06-08 83809 27807 21008 3.60-08
28003 22902 3.8002 21002 1.7e04 55203 4302 7.40-02
1.60-03 1.29-02 2.19-02 11002 94005 3.0e-03 24002 4.1002
&:@K 7 18801 sp i poRARS e SR Gaa R e vty DKk

4 | N e o SRy L a I e =’ X AR B0,
2.09'02 1. 66-01 2.79‘01 15601 12003 39002 31001 53001
Cd-109 11004 90007 28e-05 22004 3904 21004 17008 35005 43004 740-04
Sn113 82003 5205 17003 13002 22002 12002 9905 32603 25002 4.30-02
- 1-39-03””1.0‘301 ,1'7&01 e BA002 _770-04 M 2,90-01 &égﬂi
AP SR ST L Rty T 5;»" »"*“ g -‘:2" : TR R :;,_\; T ’xa; i’m
To-123m 26003 22005 7.00-04 - 54603 9.5¢03 5.19'03 4.29-05 1.49-03 1 18‘02 1.8e-02
To-127m 14004 12008 37005 250-04 35.0004 27004 22008 7.1905 56004 9.50-04
1.00-04 83007 27005 21004 3.60-04

17601 30001
8.00-08 83e07 1.1e-08
79003 82002 1.1e-01

45003 35002 @.1e-02

' > AT ‘(‘y‘“ B Yﬁ"‘ - e . 3;‘:: ; 7 s <3} ,,..- v M ol A Em o oo SR PR Ly By 2t
Ce-141 1.26-03 9.80-08 3.19-04 24003 4.29-03 23003 1.90-05 _5.19-04& 4.70-03 8.00-03
Ce-144 15003 13005 4.16-04 32003 56e03 30003 25005 80004 83003 1.1e-02
Pm-147 21007 17009 54008 43007 74007 = 40007 23309 11607 83007 1.40-08
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Appendix G-2 | : Normalized Effective Doses from Copper
. Table G2.32 Nommalized effective doses from all pathways: Scrap disposal-municipal

Radionuclide Mass-based effective dose (uSvly per Bg/g) ___Surficial effective dose (uSviy per Bg/em?)
Mean - &th - 50th BOth 85th Mean - 5th 50th . 80th 85th
Sm-151 ) 3.39-09 ‘2.70-11 8.6e-10 00 12e08 . 6.39-09 5.29-11 1.73;!_19 1.83¢08 23008
R RS2 R h e &%Bw [2501E 0 v b DoD2 b 004 i Be02l 1 3601, 5: 22001
Euv-154 35002 29004 02003 72002 1301 ,.s.ae-oz 66008 18002 14601 24001 -
Euw-155 78604 65008 21004 1.6e03 28003 15003 12005 40004 381003 854003
Gd-153 10003 84006 2.7e04 21e03 36003 1.99-& 16005 62004 40003 69003

o160 _»2.99-025‘,2.49-04 78003 60002

11001 - 2o 01,

Tt e 05 88008 12006 G500 TECO5  bTete *“'ue-oe 308 18605 SAe05

Ta-182 34002 2904 91603 79002 12001 =~ 67002 55004 18002 14001 24001
W-181 3.0e04 25006 - 8.09-05' 62004 1.1e-03 . 88604 4.8e-08 1.5e-04 12e03 2.19-03
w-;'l_as ) 1.7@-08 149-08 3506 6.20-06 ’ _ ”Gx.kge;gsm 12605
OsSIB5” P02 Be ’f”‘é;.s&&._as.,_.._; e A0 LR B DA E D2 DI T A6 00 1260
Ir-182 1.8e-02 1.6e-04 515-03 30e02 68002 = 3.7e02 3.0e-04 - 9.96-03 7.7e02 13001
T204 - 10005 16607 49006 88e05 67¢05 36005 80007 96006 7505 13004
‘Pb-210 36005 30007 8506 75605 1304 7.0e-05 6.70-07 198005 15004 205004

3.09«01

S04 22002 17601

5. 10-02 4.36-04 13002 - . 9.9e-02 81604 2602 2.13-01 3.69'01
Ra-228 28002 23004 7.30-03 5 7e02 10001 = 83002 44e04 14602 11001 19001
Ac227 00003 75005 24003 16002 33002 = 17602 14004 456003 3602 63002
Th-228 ) 4.50-02 396-04 1.29-02 956-02 : ) _
Th-230 5.70-06 470-08 1.56-06 1.20-05 2.19-05 . 4.e05 909-08 29006 23005 3805
™h232 77e05 b53e¢07 19005 16004 27e04 - 18604 10006 36605 31604 E3e-04
Pa-231 86004 72006 23e04 16003 S81e03 )
U232 ] 3.96-04 M 9.20-05 M 146-03 N ' 5.0¢

3.49-06 6.09-06

69603 12002
18006 3.1e06

, 8. 77.09-05 22003 1702 80602
Cm-248 30007 25005 80008 63007 11606
Bk243 -~ 89607 27609 93008 80007 14605
: 42007 3.5e~09 11007 88 :
0 L TL 22003 Ae

: 4.09-07 3.49-09 .
Cr251 - 23603 18005 6.1e04 4.89-03

Cf-252 - 65e07 . §5e09 1.7e07 14006 - .
Cr256 12609 9012 32610 24609 6.1-10 8.20-00
54 BT ERABDRL . f .;;W?f,wbe-oi oL ;xﬂm‘l*mﬂ@pi:{

Nota Toconvenhesevamesbcomewonalm(wnﬂyﬁérpCVgorwanVyprllan’).nuﬂmlybySké _
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Normalized Effective Doses from Copper Appendix G-2
Table G2.33 Normalized effective doses from all pathways: Slag disposal-industrial

Radionuclide Mass-based effective doss (uSvly per Ba/g) Surficial effective dose (uSv/y per Ba/cm®)
Mean_ 5th 50th 90th 95th Mean 5th 50th 90th g95th
H-3 0.0e+00 0.00+00 0.00+00 0.08+00 0.0e+00 0.00+00 0.06+00 0.0e+00 0.0e+00 0.08+00
C-14 0.0e+00 0.08+00 0.00+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.09+00
Na-22 14001 50003 43002 31001 5.5001 27001 95003 84002 6.12-01 1.10+00

12008 15005 15004 28004

it B I NN e MM L APV i Ay
22008 1.90-05 14004 25004

K-40 5.60-03 1.50-04 12002 2.1e-02 1.10-02 29004 29003 24002 42002
Ca41 21008 27008 4.90-07 44008 83008 41008 . 52008 95007 85008 1.60-05
540-08 1.10-07 1.49-06 1.10-05 2.13-05 1.00-05 -0 2.00-07 2.63-06 2.29_-65 4.10-05
: B T A A eI T 20l BRSO 2027 A8 012 88T,

Cr-51 9.30-04 27005 26004
Mn53 - ‘21007 27003 5.0008
Mn-54 50002 1.80-03 1.50-02
zzwa 2.89-08 5.10-07

“’189-03 51005 51004 39003 B7003
41607 53009 06008 87607 1.50-08
97002 34003 30602 22601 37601

3.1o-o1'.’m&ozwszo-oz 'ase-m.'

75003 25004 22003 1.7e02 29e02
750-02 25003 22002 17001 29001
z7e-o1 90003 81602 81001 106400

N-63 88007 11o-oa' 21007 1;'9'6-00 o e o oo s \3.7ald's’ “89008
Zn65 33002 11003 10e02 72002 84002 22003 19002 14001 24001

AsT3 30005 85007 84008 6.50-05 57605 16008 15005 13004 22004
S R T e AR A AT

S$r-89 13606 43008 35005 28604 49004

$r-90 88004 23005 20004 15003 26003 13003

Y51 32004 11005 06005 7.0008 12003 62008

283 20008 26008 4707 4. 80008 3908

Nb-G3m 17008 5.1e.08 '499-07' 'Msae-oe 83008 33008 98008 ]
Nb-84 10001 36003 31002 23001 4.00-01 20001 89003 80002 44001 7.7001

9.00-04 85003 83002 1.1e01

56002 1.70-03 1.60-02 12001 21001
4.59{;05 108 1.2&05 9.70-05 189-04

To-97m i86-05 609-07 5.30-08 3.99-05 88&05
To-99 88008 16007 1.80-08 1.4e05 26005 13005 3.00-07

Ru-103 00e+00 0.0s+00 0.00+00 0.00+00 0.0e+00  0.0e+00 0.0e+00
00et00 000100 006100 0.08+00 008400

Ag-110m - 0.De+00 003+00 0.0¢+00 0.0e+00 ' D.0e+00
Cd-109 23904 82008 7.10-05 51004 9.00-04 4.50-04
Sn-113 11002 38004 33003 24002 42002 21002 72004 84003 479-02 8.1e-02
3%02 25001 50001

oGy L IAS02 TENS 0.1 AB AT

0094-00 0.0e+00 0.0s+00
0.0e+00 0.0e+00 0.00+00
94005 72004 13003
4.39-04 3.59-03 5.5&-03

m»oo 006100 008400 006100 D00s+00 000400 006400 0.06+00
0.0e+00 0.00+00 0.00+00  00e+#00 0.0e+00 00e+00 00e+00 0.0s+00
0.00+00 0.00+00 0.06+00  00e+00 0.02+00 0.0¢+00 0.09+00 0.0s+00
39002 14003 12002 88602 15601

Co141 18003 569-05‘5.3»04 3.90-03 sse-os‘\ 3.50-03 ‘1.1e-o4‘ 10003 77603
Co-144 35008 12004 11603 77008 1.4e-02 87003 23804 21803 15002 26002

Pm-147 23008 565008 682007 458008 87008 45008 1.0e07 12008 960-08 17005
NUREG-1640 . G-154




Appendix G-2 . Normalized Effective Doses from Copper
Table G2.33 Normalized effective doses from all pathways: Slag disposal-industrial
Radionuciide Mass-based effsctive dose (uSviyperBqlg) - ___Surficial effective dose (iSvly per Bg/em?)
Mean . Sth _ 50th 80th 85th ean Sth 50th B80th g5th
Sm151 - T7.1e07 1.0e08 1.7¢07 14006 18008 33007 26e06
- gy > o2 o i o 7“653’ NNW’W 3 T 3 W‘W] okih em © 3

Eaist  BlelZ 28000 25002
Ev-155 © 18e03 63005 65004 4.0003 7.0003 3.5e03 12004 11003 78203 14002

Gd-153 - 22003 77605 67004 48003 86003 43003 15004
ESo®2 18008 17002 12001 2101 . ied 36003

RS

Te-182 71e02 25003 - 2.10-02 1.6e01 - 2.7e01 - 1Ae01 479-03
W-181 62004 22005 195004 14003
forw e e g

18007 17006

g2 000 C0RH0D o.oe+oo”aoe+oo oomo onem'towoo 0.0e400 0,06+00  0.0e+00
Teos - 23605 75607 68606 50005 86605 44005 . 14006 13005 6.8e05 17604
o210 36003 39605 81604 80003 16002  TAeD3 7505 15003 16ed2 80ed2

Ra-226 12001 - 4.20-03 3.69-02 2.6e-01 4.66-01 o 7.80-03 7.09-02 5.1&-01 . BBe-01
Ra-228 72002 25003 22002 1.6e01 2B8el1 48603 42002 3.1e01 54001
Ac-227 30002 10e03 - 80003 66002 1.1e01 195003 17602 . 13201 22001
Th228 - 11001 &8&03 3.39-& 2.46-01 ‘2&01 - 2.13-01 7.39-03 Ede02  4.7001 8.20-01
3 oy P T ¥ 2

15604 P

Th-232 13003 38005 3.8004 3.0003 529-03 -266-03 . 7.29-05,:7.23-04 57603 1.0e02

Pe231 . T1e03 18e04 2.0e03 16002 26002 14002 35004 - 3.8e03 8.00-02 63002
M - - ‘1.79-03 1.49-02 £

Lo 5 S T DB §
U234 62605 11006

U-235 78203 2.7e04 24003 17002
U236 58005 < 96607 14005 12004
| 15003 5.7e-os 5000f $£603

38004 -

AG
170-03 2.1e05

43005 - 78004 7.e03 13e-02
16603 14602 1.0001 1.7e01
87005 0.7e04 7.7003 14e02
e03 11004 12003 01003 1602

CRESTE

cm242 - 84005 1.2606 2.09-05 1.8&-04 8.39-04 16004 23¢06 3.8e05 34004 6.50-04
om-243 - 67003 23004 21003 15602 286002 13¢02 4.5¢04 36003 28e02 £.0e02
Cm-244 8.66-04 1.16;05 20004 18003 34e03 17¢03 22005 38004 35003 66003
¢.90-03 .70-04 G 3.26-04 2.96-03 21002 3.7e-02

1 49403 123-02 87002 - 1.56-01
78003 ©.7e05 18003 1.7¢02 32002
19005 48007 62006 42005 73005
4.06-04 5.39-06 9.49-05 WM

22003 239-05 5.26-04 47603 &86-03
9003 27e04 26003 20002 34002
. 13603 17e05 28604 27e03 50e03
o - 5.69-03 7.104)5 1.36-03 1.29-02 2.26-02

Note: Toeomenlheseva!ueslneonvenhmalunlts(nnnﬂyperpcwormnﬂyperpalmﬂ m!hplyby:?e-a ]
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Normalized Effective Doses fiom Copper Appendix G-2

Table G2.34 Nonmalized effective doses from external exposure: Slag disposal-industrial

Radionuclide Mass-based effective dosa (uSv/y per Ba/g) Suficial effective dosa {(uSv,
Mean Sth 50th S0th Obth Mean 5th 50th_ 90th 95th

H3 0.00+00 0.00+00 0.06+00 0.00+00 0.0e+00 0.00+00 0.0e+00 0.00+00 0.0e+00 0.00+00
C-14 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.08+00 0.0e+00 0.06+00 0.0e+00 0.08+00 0.08+00
Na-22 14001 50003 4.30-02 3.19-01 35001 2700t 95003 B84e-02 8.18-01 1.18+00
34005 59007 7.49-00 8.9005 1.4e-04 8.60-05 1 1.40-03
g ‘N""'z““‘ By a ¢ R m;i v, TSR I S e

C138 27005 93007 382008 59005 1.0e-04 52005 1.8e-08 1.60-05
K40 56003 15004 1503 12002 21002 11202 29%-04 29003 -
Ca-41 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.00+00 0.0e+00 0.0s+00 0.0e+00 0.00+00 0.00+00

‘1.9&08 1.60-07 1.20-08 2.1

Cr-51 9.39‘04 2. 79-05 26004 2.09-03 3.56-03 1 89-03 5.19-05 5.10-04 3 99-03 5.70-03
Mn-53 © 0.0e+00 00e+00 0.0e+00 "0.0g+00 0.00+00 0.00+00 0.00t00 0.00+00 0.00+00 0.00+00
Mn-54 50002 18003 15002 11001 2.00-01 97002 34003 30002 22001 37001
Fe-55 M ‘ D-MD 0.0ewo 0.06+00 0.00+00 0.0e+00 o.Oe+00 M M %9;98'5'00

: e 017 o tell s e 05802 o2 1001 Abe
47002 35001 8.1e-01 10002 02002 B2e01 126400
12003 8.70-03 1.50-02 75603 25804 22003 1.70-02 25002
12002 86002 15001 75002 25003 22002 17001 29001
- 4.20-02 .3.19-01 5.40-01 2.79-01 ) 9.00-03 5.19-02 2 0.19-01 1.0et
m_ { ’f:!»,ﬂ_bﬁ&.j? 02 - e o

008400 o.oewo”owoo"owoo
84002 22003 19002 14001 24001
56005 16008 15005 12004 22004

22004 73008 67005 50608 BAS04
. 89004 31005 27004 20003 34003
Y91 31604 10005 02505 67004 12603 55004 20005 13004 13003 22003
W 1310 14509 11008 21008
Nb-g3m 82007 29008 25007 18008 32008 16008 55008 49607 36608 62008
Nb-54 10001 < 36003 3e02 23001 4.0001 20001 689003 6.0602 44001 7.70-01
Nb-g5 29002 90804 85603 83602 11001 58002 17603 16602 12001 21601

ATo08 18007 14008 10008 18005 91008 31007 2aa-oszoe-os 35008

To-97m 14605 4. 89-07 4 19-06 3.00-05 5 39-05

To99 12008 43008 37007 27008 47008

Ru-103 000400 0.00+00 0.0e+00 0.09+00 0.0e+00 0.0e+00
%W 0.004'00 006-1-00 0.03+00 0.De+00 e D0

Cs-134 005400 006400 00e+00 006400 00600  006+00 006100 D0e+00 00e¢00 006+00
Cs-135 00s+00 0.0e+00 008+00 00e+00 0.06+00  0.00+00 00s+00 0.00+00 0.05+00 0.0e+00
Co-137 00et00 0.0¢+00 00et0D 00e+00 0.0e+00  0.0e+00 00e+00 0.06+00 0.00+00 0.0e+00
Bat®) 20002 TAo04 82003 45002 70002 3902 1de03 12002 88002 1Se01

Co-141 ety SEa05 B304 30903 8o
Co-124 34003 12004 10003 7.60-03 . .
Pm-147 47607 17008 14607 10608 18008 92007 32008 28e07 20e-08 3.56-08
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Appendix G-2 NonnalxzedEﬁ'ecnchosmﬁ'omCoppcr

Table G2.34 Normanzed effecﬁve doses from external exposure: Slag disposal-industrial
Radionucide Mass-based effective dose (uSviy per Bo/g) = ___Surficial effective dose (uSvly per Bqlu'n’) =
_Mean " 5ih S0th ____80th B5th__ _Mean Sth 50th____- 80th 85th
Sm—151 7.60-09 2.70-10 2.36-09 { - 1.50-08 5.10-10 4.5909 3.39-08 B.Te-OB

1 1-59-01 5.4&'03 4.86-02 3.56-01 6.1601 .
Eu-155 ‘18003 £3005. 655604 4.0003 70003 - 85003 12004 1.1e-03 7803 14002
Gd-153 22e03 7.7e-05 67e-04- 49003 66003 43003 15004 13003  B5003 16602
TS0 . BSe®2 18003 17002 12001 21601 11001 36003 33e2 24001 41601
4 10005 86007 81606 23605 4.0e05 . 20005 539-07 6.19-05 4.46-05 77&05
Te-182 ~Tle02 25603 21602 1.60-M1 2.7¢-01 - 14001 . 47003 42002 31001 653001
wW-181 62004 22005 18e-04 14603 24003 = 12003 4.1e05 36004 27e03 4.6e03
WwW-185 = 3.33;Q§ 1.5‘.0-07"”1% 73006 1-33;_05 .5.46-06 22007 1.99-05 1.46-05 ?.4&415
182 0.0&*00 0.0e400 - 0.09*00 0.0e+00 0.0e+00 - . 0.0e+00 00e+00 0.0e+00 OW UOS‘I'OO
TH204 . 18005 61007 b56e05 41605 70005 - 86005 12006 1.1e05 7905 14e04
Pb-210 47005 = 12006 - 1-36‘05 11604 18004 82005 23006 24005 20004 35004
i 009"'00‘ 800400 0.99*00 0-034'00 0.06"'00 0.08‘1'00
22001 78003 6.50'02 5.06-01 8.7e-01
26001 - . 13¢01 465603 39e02 28601 = 50801
‘82002 . 41602 14003 12002 86.0002 16601
20601 72003 64602 47001 81801

ﬁ‘fz - D 3 (o ]

3

- o 1 e 7. e
25006 B8Be08. 7.7o07 6.6e06 = 9.80-06
67606 20007 17006

" ” 4 4 ’"V 7 8 6 S 3 7..‘
4.7e02 83002 42602 14003 13602 . 93e02 1.6e-01
16003 ~ 8.10-04

A28 T eI A2 B e p Be0 L I
- Cm242 - 14e06 41e-07 309-06 5.39-06 . A 8.
- Cm-243 ‘686003 20604 1.7e03 12002 22602 - 88004 33003 24002 42002

Ccm-244 1.09-06 359-08 3.1e07 22006 38005 - 6.7e08 68007 43006 ' 7.6e-06
omas_ : o2 2602

m‘; 7 ¥ +$ .}
Cm-247
Cm-248

85000 5 i 800 anReUL. A0e 00 T NeDBk
- Thel2 - - 87602 13003 1.1602 82002 14001
18006 . 99007 33008 28607 22006 3.7e06
Bk-249 13605 = BTe06 14007 15606 12005 22005
cr248 88006 18006 66005 68007 43000 TAeLG,
o et B B LS e T T 32 E7 S5 0o LT A Te 0 B Se BT
Cf-250 93007 83008 2.9@07 2.03-06 3.69-06 18006 - 62008 - 5.59-07 4.03«06 7.05-06
Cr251 = 81003 07605 82004 €.8003 12002 6.1e03 . 19004 1.8B0-03 13e02 23002
Cr252 - 185006 653¢08 4.7e07 34006 60006 ‘28606 10007 ©0.00-07 €606 1.1e05
CF-254 : 3.09-09 1.19-10 9.3¢-10 ﬁTe-OQ 1.29-08 - 5.99-09 2.0e-10 1.86-09 )
SR ke 7 ST B R IR S R TS
Nota.Tomvenmavah:esbeomnhonatm(mrenVyperpngormmepercharx’).mﬂhplybys.k-a
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Normalized Effective Doses from Copper Appendix G-2

Table G2.35 Nommalized effective doses from inhalation: Slag disposal-industrial
Radio R Mass-based effectiva dose (uSvly per Bg/g) Surficial effective doss (uSvly per Bg/em?®)
nuclids —ean  5th___ 50m _ ooth o5t Mean _ 5th __ 50th __ 90th __ 95th

H3 00e+00 0.06+00 D0.0e+00 0.0e+00 0.08+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.08400
0.08+00 0.06+00 0.00+00 0.00+00 0.0e+00 0.0e+00
0.0e+00 0.0e+00 0.0s+00 0.0e+00 0.00+00 0.0e+00

0.09+00 0.06+00 0.0B+00 0 0s+00 000+00 0.0e+00
0.00+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.00+00
0.0e+00 0.00+00 0.00+00 0.06+00 0.0e+00 0.08+00
D.DO-I-OD M uwoo o.oemo O.De+00 0.03600

L vod £ BESSLARPR AR 1t 1 ) " «'»1..,, RS Y - :

Cr-51 0.0e+00 0. 09-000 0.0e+00 0. 001-00 0.08+00 0.06+00 ‘0.06400 0 0e+00 0 0s+00  0.06+00
Mn-53 0.0e+00 0.08+00 0.00+00 0.0e+00 0.0e+00 0.0s+00 0.0s+00 0.00400 0.00+00 0.08+00
Mn-54 " 0.0e+00 0.08+00 0.00+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00
Fo-53 0.0e+00 0.00400 0-09*00 M 0.0e+00 0.09'1'00 0.00*00 0.09*00 0.09"‘00 D.OB'I'OO

0 00*00 0.06+00 o.omo 0 De+00 0.09-6!!) 0.Do+00 D 0a+00
0.0e+00 D.0e+00 0.00+00 D.0e+00 0.06+00 0.00+00 0.0e+00
0.0e+00 0.0e+00 0.0e+00 . 0.00+00 0.08+00 0.00+00 0.0e+00

0.0e+00 - 0.00+00 0.00+00 0.00+00 0.00+00
0.0e+00 0.00+00 0.06+00 0.00t00 0.00+00
0.00+00 0.0e¢00 0.0e+00 0.0e+00 0.00+00 0.08+00

Sr-89 0 031'00 D-OG'POO 0. 03400 OM 0. Oe+00 D.OO'HJO 0.06*00 D. 09"‘00 D.DM'DD " 0.0e+00
Sr-90 00600 0.06+00 0.06+00 0.0e+00 0.00+00 0.00400 0.0e+00 0.0e0+00 0.0e+00 0.00+00
¥-91 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0s+00
5 009400 _0.0e+00 0.06+00 _0.0e+00 - 00040 +00 -

Nb-34 00c+00 008400 00e+00 00s+00. 00e+00  00s+00 D00s*00 000400 0.06+00 0.09+00
Nb-05 000400 00e+00 0.00+400 0.00+00 0.0s+00  0.0e+00 0.05+00 0.05+00 0.05+00 0.0e+00
Mo-53 000400 00e+0) 000+00 0.08+00 00e+00  0.0e+00 0.00400 009400 0.00400 0.0g+00

Ag-110m 0.08+00 0.0e+00 0.0e+00 0. 06*00 0.09*'00 D.M 0. 03"'00 0. 03*00 0.03*00 0 00*00
Cd-109 0.0e+00 0. 00*00 0.06+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 00e+00 0.0e+00 0.06+00
S-113 0.0e+00 0.0e+00 0.0e+00 0.0e4¢00 0.0e+00 0.00+00 0.0e+00

0.09*00 0.00*00 0.091'00 0. 090'00 0.00*00

s ) A W 30 ¥ i o v Q‘M
0. Oe+00 0.0e+00 0. 08+00 0.0e+00 0.0e+00 X
Te-127m 0.0e+00 0.08+00 0.0e+00 0.08+00 0.08+00
125 0.06+00 0.06+00 0.06+00 0.08+00 0.0e+00
000400 000400 000400 00000 00e+00 Qe

Cs-134 O.De+00 D.0e+00 0.0s+00 D.Oe+00 0.094-00 0.06400 0 09-!-00 0.004-00 0.001-00 0 00400
Cs-135 0.0e+t00 0.06+00 0.00+00 0.00+00 0.00+00 0.0e+00 0.0e+00 * 0.00+00 0.00+00 0.
Cs-137 0.0e+00 0.00+00 0.0e+00 0.00+00 0.09+00 0.0e4+00 0.08400 0.08+00 0.00+00 0.

- Ba-133 0. 00*00 0.0e+00 o.w-oo 0.004-00 0.0e+00 0.06+00 O. 00400 0 Oe+00 0.0e+00

0.00+00
i L A T e e T Tt Tt g e T
Ce-141 0.03-'-00 0 Oe+00 0 064-00 0 0e+00 0. Defm 0.08+00 0.00-0'00 0.0e+00 0.0e+00 0.0a+00
Co-144 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.00+00
Pm-147 0.0e+00 0.0e+00 0.0e+00 00e+00 0.00+00 0.00+00 0.0a+00 0.0e+00 0.0e+00 0.00+00
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Appendix G-2 : Nomed Effective Doses from Coppa'
Yable G2.35 Normalized effective doses from Inhalation: Slag disposal-industrial

Radionuclide Mass-based effective dose (uSviy perBg/g) Surficial effective dose (uSvly per Bg/em?®)
Mean Gth - 50th £0th £5th - _Mean ~__ S5th §0th B0th _B5th
Sm-151 00e+00_ 0 0_ 000400 0.0e+00 00600 000400 _ 0.06+00 _ 0.0000 _ 0.0e+00
EST52 (0,00 %00 ”mﬁiﬁo@%, 008400 50 D00 =71 550 De 00 0.06¥00 1 10 05 D0 51006400
Eu-154 0.0e+00 0.00400 " 0.0e+DD 0.09*00 009+00 0.0e+00 0.0e400 0.0e+00 009-*00 0.0e+00
. Eu-1855 - 0.0et00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 = 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Gd-153 000400 0.0e+00 "0.0e+00 O0.00400 0.0e+00 - 0.0e+00 o.oe+oo 00e+00 0.0e+00 0.0e+00
7 : n.oe+oo 200100 _ 006400 0. _0.0e+00 o.wuom
Tm-1T1 006400 006400 008400 - 006400 0.06+00 ooe+oo 0.0e+oo " 0.00400 0.0e+uo ”0.00300
Ta-182 0.0e+00 0.0c+00 -0.0e+00 0.0e+00 0.0e+00 0.0e+00 . 0.0e+00 0.0e+00 . 0.0e+00 0.00+00
W81 0.0e+00  0.0e+00 00e+00 0.0c+00 0.00400 000400 0.0e+00 0.00400 0.0e+00 0.0e+00
w-185 (o.woo 000400 002400006400 006400 )o.oaoo 006400 000400 0.0e+00. 0.0e+00

192 0.0Q'I'DD 0. 034'00 c. 084'00 0.0e400 0. 09"'00
204 © 0.00+00 " 000400  0.0e+00 0.0e+00 0.0e+00
0.0e+00 ‘U-Oe'l'm 0.0e+00 0.0e+00 o.oaoo

0.0e+00 0.0e+00 0.0e+00 0.De+00 0.0&!'00
0.00+00  0.0e+00 0.0e+00 . 0.02+00 0.06+00

0.0e+00 0.0e+00 0.0e+00

U233 DDe00 Sy 000400 006400 008400

u-235 000400 006400 ~0.00+00 0.00+00 00e+00 ~~ 0.00+00 0.00+00 0.0e+00 - 0.0e+00 0.06+00
U236 ooe+oo 0.0e400 0.0e+00 0.0e+00 uw:oo 0.0e+00 0.0e400 00e+00 0.0e+00 0.0e+00
UZB_  00c0 006400 000K 00et00 - 0.06+00 _ 0.0e+00
Pu236 002100 0ScH0D 0Des00 006+00 0.0e+00 " 00et00 0.0e+00 00e+00 0.0e400 0.0e+00

-Pu-238 0.0e+00 0.0e+00 . 0.0e+00 0.0e+00 0.0e+00 . 0.0e+00 - 0.0e+00 -0.0e+00 0.0e+00 0.0e+00
0.0e+00

 Pugez - 00etD 00aH0 006H0 00600 0.06+0  0.0%0D 00000 006400 000300 0.0e+00
- Pu244 00e#00 00400 00e+00 0.0e+00 0.0e#00 0.0e+00 0.0e+00 0.00+00  0.0e+00 0.06+00
Am-241 006400 00e+00 0060 006400 006400  00c+00 00e+00 00e*00 0.0e+00 006400

" 0.00+00 - 0.06+00 00e+00  0.0e+00. O "¢
| 00et00 000+00 00c+00 00e+00  00e+00 0.0e+00 0.00+00 0.0e+00  0.0e+00
006400 00e+00 00e+00 0.0es00  0.0e+00 0.0e+00 0.0e+0C 0.0e+00 . 0.0e+00

0.0e+00 0.094-00 0.034-00 0.03'-00
Cm-248 0.00+00 0.0e+00 - 0.0e+00 0.0e+00  0.0e+00
Bk-248 0.0e+00  0.0e+00 0.00+00 0.00+00 0.0e4+00
' . 00e+00 = 0.0e+00  0.0e+00  0.0e+00 O.OB*OO_A

" 0.0e400 0. Da+00 D De+00 0.00+00 0.02+400 X

Cf-251 - 00et00 0.0e+00° 0.0e+00 0.0e+00 0.00+00 -
cf252 00et00 0.0e+00 0.00400 0.0e+00 0.0e+00 X
000400 006400 0.00+00 0.0e300  0.0e400 0.
'S,: Mﬁzw Kk “2 #5t o y ]

mTomnmmmueismis(mm/yperpwnam;mpeépwm mupmyske
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Normalized Effective Doses from Copper Appendix G-2

Table G2.38 Normalized effectlve doses from ingestion: Slag disposal-Industrial
uclide Mass-based effective dose (uSvly per Bq/g) Surficial effective dosa (uSvly per Boy/en®)
Radion Mean 5th 50th 90th 95th Mean Sth __ 50th 90th ___95th
0.06+00 0.0e+00 0.00+00 0.0e+00 D0.09+00 0.0e+00
0.0e+00 0.00+00 0.00+00 0.08+00
56007 1.06-05 93005 1.70-04

Cr-51 14007 1. 60-09 3.13-08 3.03-07 5.50-07 27007 30909 8.1008 58007 1.10-08
Mn-53 21007 27003 50008 4. 5607 8.5e-07 4.1907 53009 9.60-08 8.7e-07 1.60-08
Mn-54 47008 68.16-08 11008 9.90-08 1.9e-05 - 92008 12007 21008 19005 37005
Fo-55 . ZM 2.80-00 5.16-07 4.59-08 8.80-06 42008 53008 095.90-07 8.8e-08 17005

Co-58 ‘1.19-05 1.36-07 2.59-08 2.39-05 4.20-05 21005 25007 4.80-08 44005 83005
Co-57 10008 13008 24007 220-08 42008 20008 25008 47007 43008 82008
Co-58 3108 239008 7.3e07 67008 12005 8.1008 75008 14008 13005 24005
Co-60 1 99-07 g.{«-os 3.10-05 5 9e-05 :

19008 35008 179-03 40607 37008 69008

Zn-65 23005 3.09-07 550-08 4.90-05 93005 45605 57007 11005 97005 1.80-04
As-73 8.10-07 687009 13007 13208 26008 12008 13008 26007 26008 5.10-08

Se-75 0.0e+00 009+00 0.081'00 0.09*00 ooe+on 0.03+00 006*00 0.09+00 M 0.0e+00

B 605 20005

> ERC R bt B R B i _.¢ L P 74 o 4 +
Sr-89 1.30-085 1.60.07 3.09-06 2.80-05 5.29-05 2.59-05 3.00-07 5.80-08 54005 1.00-04

Sr-30 22004 28008 52003 47004 8.80-04 43004 55008 1.00-04 9.1004 1.70-03
Y-81 12005 15607 29e-08 27005 5.00-05 24005 30007 56008 352005 D5.8005
Zrs 2.00-08 »2.59-08 4 70-07 » 4.30-06 8.00-08 3.99-08 5.09-05 9 . B3e-08 1.5a-05
RS B 2e 00 10800 o 1 4a-08 =7, G = 05 <L RSN 206 08,3 J5ar0h:, 40008,
Nb-93m 86007 . .16-08 2.00-07 1 80-03 3.40-08 1 79-06 2.10-08 3.99-07 3.50-08 8.60-08
Nb-94 12005 1.60-07 29008 26005 4.90-05 24005 3.0007 56008 350005 94005
Nb-85 24008 28008 5.6007 53008 97008 47008 55008 1.10-08 1.00-05 1.90-05
Mo-33 ém 2.4e-07 4.48-05 4.00-05 746-05 36005 46007 85008 7.70-05 1.49-04
- 8.0 R0 027513 p-0f. 7 S , i d
3.16-03 1 59-05 7.4608 02008 1.78-05 16005 3.00-05
12003 22005 11005 14007 26008 23005 43005

Ru-103 0.00+00 0.08+00 0.0e+00 0.08+00 .0.0e+00 0.08+00 0.0s400 00s+00 0.00+00 0.06+00
Ru-ﬂ)ﬁ 009*00 0.00*00 0.0e'HJO 0.0e+00 o.oano 0.0?_100 O.De-FQD 0.0e+00 0.0%*;00 0.0e+00

SR

0 094'00 m 0 00*00 U.M 0. 00"’00 0.09"00 0.03‘1'00 0 09"‘00 0. 09"‘00
16007 29008 26005 5.0005 24005 3.0007 356008 51005 9.70-05
49008 91007 82008 1.60-05 7.6008 9.40-08 1.8¢-08 16005 3.10-05

1.29-07 2.39-06 2.10-05 3.99-05 1 99-05 2-39-07 4.40-05 ‘4.10-05 7. 50‘05
( pon b g3 St R i g D A e e

Te-123m D Oe+00 0 Oe+00 0.00+00 0.0e+00 0.0e+00 0.094-00 0. 09400 006400 0.09+00 0.0e+00
Te-127m 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.06+00 0.00+00 0.0et00 0.00+00 0.0e+00
k125 75005 9.3e0-07 1.79-05 16004 3.00-04 1.50-04 18008 34805 31004 3550-04
' A ce-03 3.09-03 1 5e-03 1.

P ¥ : SRS ~.<,\; “ ‘» E e 3 o . oy 7 o ~,
O ot KGR R e, ok N N
Cs-134 0.00+00 0.09*00 0.00+00 0.09*00 0.06"'00 0 0a+00 0 0e+00 0 Qe'l'OO 0.0ﬂm 0.08+00

Cs-133 0.0e+00 0.00+00 0.00+00 0.00+00 0.09+00 0.06+00 0.0e+00 0.08+00 0.0e+00 0.00+00
Co-137 0.0e+00 0.08+00 0.00+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00
Ba-133 72008 9.20-08 1.% 1.50-05 2.994.)5 !1:4$05 1. 89-07 3.39-08 2.‘9.3;_05 5.59-05
Ce-141 29008 33008 8.6007 62008 12005 . 1.29-05 2.39-05
Co-144 35005 45007 82008 7.4e05 14004 89003 87007 16005 15004 27004
Pm-147 18008 24008 43007 3908 7.30-08 . 3.6008 4.50-08 83007 7.50-08 1.40-03

NUREG-1640 G-160



Appendix G-2 . NomaluedEﬁ'ecuveDossﬁ:omCoppcr
Table G2.36 Normalized effective doses from lng on: Slag disposal-Industrial
Radi tide — Mass-based effeg:t:ve dose (uSvly perBg/g) ‘Surficial effective cjosa (pSva per Bg/em?®)
- Mean Sth 60th $0th 85th - Mean Sth §0th - 90th - B5th
Sm-151 7.19-07 sne-ns Jo07__ 1.50-06 2.8e- Ae08 1. .79-08 32007 290005 5Ae06
ERASE T Do U T Bed7 2 8606 L 2 10 D5 A 060510 L o Do 05 2 2 5607 148606 L A 1605 .. 77605
Eu154 ) : ¥ 28005 85007 65006 58005 1.1e04
Eu-155 23006 28608 ‘ 84006 1.8005

G183 18006 2308 e . 36606 44e08 69607 7TAe06 14605
Lol .- ,”°‘°7 ?—‘.?‘@ : :

: 7
18005 22607 4.1e06 38005 7.1e05
80207 < 11608 21607 18006 8.6e-06

: 1.1e-06 r*l 0005 19005

Tm-171 T T7e07 9-99-09 1.86-07 1.66-06 5
Ta-182 0.1e-06 12007 21006 18605
W-181 47007 69009 1.iel7 08007
W-185 4 ';«", 1e-0B 579'07 . 52006 .

0L BS T AT 006077000150 “0 060070 DevD0 D 0ek00 72 0 De¥DD 4 D600 20,06 0050 06 20D D 0eP0.
r-192 ) 009400 0.0e400 OMO 0.0e+00 . 0.0e+00 ~ 00e+00 0.03-'»00 0.00+00 0.0e+00 0.0e+00
204 - 400058 50008 94607 - B5e05 15005 77005 84008 . 18606 17e05 8.2005
Pb-210 38003 35605 78004 78003 15e02 73603 66005 1.5e03  15e¢02 8.0002
Bi-207 OM 0.0e400 0.0e+00 0.06'!0& 0.00+00 0.091-00 0.0e+00 0.09‘00 ‘D.De‘l'DlJ eﬁ.bel-OO
...‘ ey _“m 5 - ﬁ@ ,_ :, 4 9y ¢ Zam ‘.::‘v‘ (_n ;-;'-1.» w :
Ra-226 2.09-03 2.59-05 46604 4.29-03 9e-03
Ra-228 49003 62005 1.1e03 1.0ed2
Ac-227 87¢03 11604 20003 1.8e02 -
Th228 15604 87606 18004 15603

Th230 = 62004 80&-06 1.59-04 13603 25003 12003 15605 28004 26003 4.8003 -
Th-232 71604 03¢06 16004 15003 28003 14003 18005 82004 20e03 54003
Pa231 = 61003 6505 12003 1.1e02  2.0e-02 89003 13004 23003 21002 39002
U232 2.89-04 3]&06 5.99-04 1.16-03 55004 70006 13¢04 14003 22003
s X 2 ; A M auA A B 0B L 2 Ho Tl A T

6.00-05 7.66-07 1.46-% 13604 J
U235 - 62605 79007 14805 13004 25604 12804 - 1.5006 28005 25004 48004
U-236 5.70-@5 72007 13005 12004 22004 .- 11004  14e06 26e05 23004 4.39-04

SASHBEIR eI T 55 TS BT

12003 15005 28004 25003 4.7e03
Pu-238 17603 21e05 3.8¢-04 3.59-03 - 6.6e-03 3.2003 ‘- 4.10-05 75004 €.8e-03 1.3e02
Pu239 18003 2305 42004 38003 74003 = 95003 44005 82e04 74603 14002
Pu24p 16003 zneosuem 03 63e03 As.1e-os 38605 72004 65003 1.29&,

"~ 4.30.05 '7.3e-o4“7.oe-oa 18002
‘43605 78004 7.1e03 13602
86005 65004 68003 1102

24004 2.19-03 416-03

Cm244 86004 11605 20604 1.ae-oa 3.4903
Cm245 _1,59-04_»1.9&05 35004

Cm-247 13203 17e~05 3 15-04 2.80-03 5.39-03 26603 33605 6.1e04 5.59-03 109-02
Cm-248 40003 49005 04c04 86003 15002 78003 97005 18003 17e02 3.20-02
Bk-249 69006 88008 15e06 14005 27005 13005 17007 3.1e06 28005 53605
Cf-248 . 20004 26006 48005 43004 81604 - 40004 - 51006 63005 83004 16603
- e ’ AR sy e FR a4 T e PR ,:'--, fpiitene TEvosn

Cf-250 11603 15005 27604 24003 46603 = 22003 28005 62004 47603 8.8e03
Cf251 = 15603 17605 385004 33003 60003 - 20003 84005 67e04 63603 12002
o252 65604 63606 15004 14003 26003 = 13003 16605 28004 27e03 4.9e03
crzst, .,..3:?-"""3 37005 67004 61603 110-02 58003 Tde05

Nots To eonvenmese values o eomemm! nnits (nnmly perpClIg or}nrenw perpGIIml’). muihplybya.'to-s N
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Normalized Effective Doses from Copper | Appendix G-2
Table G2.37 Normalized effective doses from all pathways: Slag disposal-municipal
Radionuciide Mass-based effective dose (uSviy per Ba/g) Surficial effective dose (uSv/y per B
Mean Sth S50th __ 90th g5th Mean Sth 50th 80th g5th

H3 0.0e+00° 0.00+00 0.0e+00 0.00+00 0.0e+00 00s+00 0.0e+00 0.00+00 0.0e+00 0.00+00
C-14 0.0e+00° 0.08+00 0.0s+00 0.0e+00 0.02+00 0.0e+00 0.06+00 0.00+00 0.064¢00 0.08+00
Na-22 3.60-02 28e-04 95003 80002 1.4e-01 7.0e-02 33004 18002 15001 2.70-01
P32 95008 39008 18008 20605 37005 1.80-03

E SRR oL ke (RS R L R TS AR
C-38 8.50.08 8.40-08 22008 18605 33005 d
K40 14603 95008 3.5004 320-03 57003
Ca-1 550-07 22¢-09 11007 12008 210-08
Co45 .49-06 JT.Ze-OQ 3.16-07 3.13-08 N 5.59-08

PV TSRS S R, o eAR i > AN o-O¢ i 00Us 4608 L cAleDi &6
Cr-51 24004 15008 80005 53004 92004 46004 30008 12004 10003 18043
Mn-53 56608 22010 11003 12007 22007 11607 43010 22008 24007 42007
Mn-54 13202 98005 34003 28e02 50e02 25202 18s04 65003 54002 97602
Fo-55 57607 23009 11e07 13808 22008 1.10-08 44009 22607 24008 43008

s AR 2 H0e-0520 5 2.0002,:4 8000 40 24002, 17004, §.36:08.. . 03002 5. 946020
Co-58 41002 30004 11002 9.19-02 1.60-01 8.00-02 58004 21002 17801 31001
Co-57 10003 74008 26004 22003 39008 19003 14005 50004 42003 7.5003
Co-58 10002 74005 26003 22002 39902 19002 14004 50003 42002 7.50-02
Co-60 36e02 27004 949-03 %02 14001 8902 52004 18002 1Se0) 27001

N Atans 4:;_{4 > Snech ' oy £

2.39-07 9.30-10 4. 79-08 5.19-07 A . .
65 © 84003 83005 22003 1.80-02 32002 16002 120-04
As-T3 77008 5.10-08 198008 1.70-03 31005 15003 9.70-08
0.034'00 0 09"'00 0. 0&00 0 094'00 Je+ ‘

51002 38004 13002 11601 20001
14002 99005 37003 31002 5.5002
12005 8808 z.sws 26005 45005
88608 65008 23008 15003 34605
35008 20008 80007 76608 1.3005
0.0e+00 - 0.0e+00 '0.00+00 0.0+00 0.0e+00
000100 000t00 006400 0.00+00 a

0.00+00 00g+00 D060 0.0s+00  0.06400
11004 87607 30005 25004 44004
54003 40005 14003 12002 21602
7e0 1.30-01
shyE ETTE 5 & i e ;}m : ,;, .4;" m%
Toizam 00400 006400 008400 00s+00 006+00  006+00 0.0e+00 00s+00 00900 0.09%00
"Te127m  0.0e+00 0.0e+00 0.0e+00 0.0e+00 00e+00  00st00 00s+00 00e+00 0.00+00 0.0e+00
H25 43005 30807 11005 05005 1.7e04 84005 58607 21805 18004 33004
B2 22004 12008 50005 40e04 B7e04 (4.33—04 4 2308 97005 95004 17003

Cs-134 0.0e+00 0.0e+00 0.0e+00 0.00¢00 0.0e+0D 0 03*00 0.De+00 D Oe+00 0 09*-00 0.0MCD
Cs-135 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 - 0.06+#00 0.0e+00 0.00+00 0.0e+00 0.06+00
Cs-137 0.06+00 0.00+00 D0.0e+00 0.08+00 0.00+00 0.0s+00 0.00+00 0.00+00 0.00+00 0.00+00
Ba-133 52003 40005 14003 11002 20002 10602 76005 26003 22002 39002
ce3ig G100 TR b Y R LT R YV B T R X S R I P SR o T T 1
Co-141 47604 3.29-08 12004 1.0003 1.80-03 9.16-04 8.10-08 2.30-04 2.09-03 a. 5&03
Co-144 85004 868008 23004 20003 35003 17003 13005 45004 38003 6.70-03
Pm-147 80007 35009 14007 13008 23008 12008 068009 27007 25208 4.50-08
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Appendix G-2 Normalized Effective Doses from Copper
Table G2.37 Normaﬁzed effective doses from all pathways: Slag disposal-municipal )
Radion ucli de Mass-based effective dose (uSvly per Bg/g) - Surficial effective dose (uS r B
Mean Sth 60th ___ 90th 85th Mean __ Sth _ 50th 80th g5th
Sm-151 - 1M gg-w 3.89-08 4 1e-07 1.22-97 3»'93'07 : 1.6e-09 TAeOB_p”l,Qe-IQZ 1.4e-06

, 6 11605
14604 48003 40002 74602
35004 62004

14e-01
31004 23005 86.1e05 6.7e04 12003
7.49-07 "_6.49-06 .19-05

182 0034-00 0084'00 009+00 0.00+00 - 0.06+00 o.omo 0.0e+00 0.0e+00 - 0.00*00 0.001-00.
TL204 58006 42008 15006 13605 2305 - 11e05 81608 3.0008 24005 44005
Pb-210 98004 32006 18004 21603 88203 198003 62006 35004 4£2003 - T4e-03

12001 : 5.89-02 4.46-04 16602 13001
Ra-228 - 18e02 14004 4 8a-03 4.0&-02 T0e02 - 86002 27604 03003 77002 14001
Ac227 76&-03 58005 20003 1.7e02 38.0e02 15002 11004 395e03 -32¢02 &E7el2
4 7.89-03 6.16-02 ) 10-01 4002 4.10-04 1.46-02 1.20-01
e ﬂ_g: ' rseee W W o 3 ,: o5

1 2 ) . - .T“" . d s (:' :'" LR ~.: \, \: s X g o ~:>‘ 2 RS Ao ENRiy o "~ 3 ’
Th-230 17604 76607 8Be05 37608 65004 82004 15008 "67e05 74604 13003
Th-232 84004 23605 87e05 76004 13603 66004 44605 17004 15003 25603
Pa-231 15003 12005 45004 41603 72003 - 36e03 22005 88604 79003 14eL2
u2 ,ue-m 55005 21604 18003 33003 16e03  4.1605 41004 36603

T.7e-03 - 39e03 2805  1.0e03
5.8e-05 30005 1407 62006
- 8.06-04 6.10-06 2.16-04 )

“831004 13006 64005
84204 34006 17004
0.1e04 37606  1.80-04

Lge08

60003 46005 16003 13002 23002 12602 67005 38.0003 25e02 4.5002
- 48004 28006 19004 1.10-03- 1803 04004 65006 22004 21603 36603
. 5504 36006 14004 12003 21003 1.1e03  6.80-06 2.79-04 24603 4.2003
‘S?«a,' BV % - g.‘s’g-"'v’“"‘“ v ‘_.’ m\{};,-vf "”’“z;a::w"”"”‘""_;:g;« y pme :

g

Pu-240 . ,
Pu-242 4504 18006 90.1e05 1.0e03 - 189-03 8.76-04 3.56-06 1.89-04 199-03 84003
Pu244

Am-241

Am-2482m

s RO "' ‘E“aﬁi&w .‘
: 42005 1.83-07 8.70-06 03605
Cm-243 17603 "13¢05 485004 37003~ 67603 33003 26605 8604 72003
Cm-244 23e04 02007 46005 8004 88004 44004 1.8006 8.96-05 8.6e-04

11602 20602 . ,
23003 41003 20003 60006 4.0004 44003 7.8¢03
Bk249 - 25606 16008 63007 56e06 07606 49006 31608 12006 11605 1.9¢05
805 12004 21604

129-03

12606 64605 68004 -

Ci-251 " 42003 82006 .3.1e04 26603 47e03
cr252 17604 7.00-07 3405 3.79-04 6.69-04
- 7-59-04 309-06

Note ﬂemwedixesavahmsbmﬁhﬂdna!mi&(nﬁdyperpﬁlgamquerpﬂlmﬂ umlhplybya 7e-8 ’
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Normalized Effective Doses from Copper Appendix G-2
Tabls G2.38 Normalized effective doses from external exposure: Slag disposal-municipal

Radionuclide Mass-based effective dose (uSv/y per Bg/g) Surficial effective dose (uSvly per Ba/em?)
Mean Sth 50th ___S0th 95th Mean __ 5Sth 50th g0th ___95th

H3 0. Da+00 0. Oewﬂ 0.0e+00 0.00+00 0.00+00 0.00+00 0.0e+00 0.08+00 0.00+00 0.08+00
C-14 0.0e+00 0.00+00 0.00+00 0.0e+00 0.06+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.06+00
Na-22 36002 28004 95003 8.06-02 1.4001 70002 53004 18002 1 59-01 2.76-01
32 38006 36008 17008 1.8e-os 34005 17005 71008 32008 3

> g Vo 72 pok e e T e € o L AT T LT e |
Ci38 8.86-06 5.29-08 1 89-06 1.50-05 2.56-05 13205 1.0007 ' 343-06 29005 35.10-05
K-40 140-03 94008 3504 32003 5.7003 2.80-03 1.80-05 - 8.6004 B.10-03 1.10-02
Ca-41 0.0e+00 0.00+00 0.0e+00 0.00+00 0.08+00 0.00+00 0.0e+00 - 0.0e+00 0.0e+00 0.00+00
Cods 14007 10009 35008 3.09-07  lew 20w 2 _ 907, _ 1.
Cr-51 240-04 1 63-08 B 00-05 5.39-04 9.29-04 4 80-04 3 09-06 120-04 1.0003 1.8e03
Mn-53 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.00+00
Mn-54 130-02 98005 34603 28e02 50002 9.70-02

Fe-55 N o.oewo*rowoo 0.09"00 0.094-00 0.

LU “""f""‘ S &‘ vos g Bud ¥ r;«f\\ p

Co-58 41002 3.00-04 .10-02 9.10-02 1.59-01

Co-57 10003 74008 260-04 22003 39003

Co-58 10002 74005 26003 22002 3902
35002 2.7904 9.49-03 J9e02

1.80-02 32e-02
1.70-05 3.0e-05

. .ase-m A2 17010

AN as 7e-027 % 08018
3.13-09 119-07 8.90-07 1.60-08
5.19-02 . 3.80-04 '1.30-02 1.1e-01 2.00-01
" 4.40-02 . 99005 3.70-03 3.19-02 35.50-02
51008 90008

" To-97m 3.50-03 2.60-08 933-07 776-03 1.4e0-05 386-03 5.19-08 1.86-03 1.50-05 2.7e-03

To-99 31007 24009 0820-083 6.80-07 12008 8.18-07 46009 16007 13008 230-08

Ru-103 0.0e+00 0.08+00 0.00+00 0.00+00 0.00+0D 0.00+00 0.06+00 0.0e+00 0.00+00 0.02+00
0.06*00 D.D&i'm M 9.06"’00 D.OO'PW

¥, 8m: ooy ’ . 4 t?.ig‘ s »1 : % 3 p ?: it v .A ' A sl ,“ L :
Ag-110m D.M 0 03‘3‘00 0.06+00 0. 00*00 O.Dm » 0.06+00 ‘ 0.094'00 0.06+00 0.09"'00 0-09*00
Cd-10% 56005 43007 15005 12004 22004 1.10-04 8.1007 28005 24004 420-04
Sn-113 28:03 21005 73004 8.1e-03 11002 54003 4.00-03 14003 12002 2.1e02

1702213604 4do® 3se02 87ea2 ~

Te-123m "0.08+00 0.06+00 ooaoo ~0.06+00 Og+0 Y

Te-127m 0.06+00 0.00+00 0.0e+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.02+00
H25 24805 17007 82008 52005 92005 48005  3.4007
K29 26005 20007 69008 asoos\ 10004 |
Co-134 00000 000400 DO0+00 0.00+00 D000 0.08%00 0.06+00 000+00 0.06+00 0.06+00
C-135 0.0e+00  0.00+00 0.06+00 0.08+00 0.0e+00 0.0¢+00 0.08400 0.00+00 0.0e+00 0.0s+00
Cs137 0.06400 0.06+00 0.0e+00 0.0e+00 0.06+0D 0.0e+00 008400 00e+00 0.08+00 0.0e+00
Ba-133 52003 40005 14003 14002 2002 10002 7.6e-05 26003 22602 3.00-02
Ce-141 47004 32008 12004 1. 91608 61008 23504 20003 35003
_Ce-144 88504 87008 23004 1.9e-03 34003 17003 13005 45004 37¢-03 6.5003
Pm-147 12807 92010 32008 27007 47007 23007 18009 8.1e08 5.10.07 9.1807
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 Appendix G2 : _ Normalized Effective Doses from Copper
Table G2.38 Normalized effective doses from external exposure: Slag disposal-municipal

Radionuclide Mass-based effective dose (ESV{! per Bg/g) - Surficial gﬁective dose (uSvly per Bg/cm?®)
_ _Mean 5th 50th P5th —Mean 5th 50th 80th QSth

Sm-A51 Ms 7&1e—1o 4.3&09 1508 . 3809 2Beil Bfetd 82009 1500

w«»:fx-«- L

.. #0002 3.00-04 1.05-02 8.86-02 1.66-01
- 8804 67006 23c04 20003 3503
, 4.1e03 $2006 286004 24003 42003
- 2.8@-02 2.10-04? 7.89-03 6.064)2 110-01

54606 39008 13606 A
35¢02 26004 92003  7.7Te-02 140-01
31004 23206 81605 6.76-04 12003

17006 12608 43007 36006 64
REEY D000 0 De+00 S 5 20.De00 0.08%00 2 0DevD05 D060
Ir-182 0.09400 009+00 M 00e+00 0.094-00 D.Oe+00 0.0e+00 0.0e+00 . 0.0e400 0.08+00
TH204 48006 35008 13206 1.0e05 18005 - 83206 67608 24006 20005 3.6005
Pb-210 12005 7808 28006 26005 4.7e05 23005 15007 56006 51005 8.1e05
BI207 0000 00et00 00e+00 0.0e+00 000+00 002400 00e+0D  00et0D  00et00 0.0e+00

-T. 1.29-01

-1. 13e04 - 45e03 38e02 66002 -

Ac-227 54003 41005 14003 12002 21002
- 2.86-02 _ 2.10-04 5.19-02 1.1?-01 o

T2 T 2o T T e 0 T I et B 20103 E S0 02 B T 200 B 00 05 U2 e 05 A B 108 26 102
The230 21606 34008 11606 90006 16005 79006 69008 21606 17605 34605
Th-232 16004 08007 -39e05 35004 61604 ~ 31604 10606 75005 68004 12003
Pa231 82004 40006 14604 14603 20603 10003 7.6006 26604 22003 3.8003
U232 77e04 49006 19004 17603 30003 - 15003 02008 387004 33003 58003

! 18006 14008 5.0e07 42006 7.49706
77003 . 38003 28005 10003 864603 15e02
) - 9.Be07 TA4e09 26007 2.19-06 3.80-06

242 2%
12905 2-10-06
- : 11602  6.0005 2803 23002 41002
Am-241 11004 89007 28e¢05 2304 41e04 2.10-04 16606 54005 45004 80004
) *\-’ﬂ'( 71.39'06 4.60-05 3.90‘04 6.83-04 -
- 1 “"Mﬁ SR

55007 4.29-09 14&07

. B.Te-07 5.19-09
28003 21e05 73004 1
. 50607 38009 18e07 1.1e-06 19006

4703 1.33-05 4.43-04 3.70-03 6.59-03

s

: 74605 z.se-os 21602 36002
- 25607 18000 66008 65007 9.8e-07
00e09 36007 32506 56006
13007 1106 1

NMTomenmumbmmmMp&prwuﬁWywpwﬁﬂ mu!hplyby&?ﬂ
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Normalized Effective Doses from Copper ' Appendix G-2
Table G2.33 Normalized effective doses from inhalation: Slag disposal-municipal

Radi Iids Mass-based effective dose (uSvly per By/g) Surficlal effective dose (3Svly per Bg/cm?®)
Mean 5th 50th 90th 05th Mean Sth 50th 90th 95th
H3 0.00+00 0.00+00 0.00+00 0.08+00 0.0e+00 0.09400 0.00+00 0.00+00 0.0e+00 0.08+00
Cc-14 0.0e+00 0.00+0D 0.0e+00 0.0e+00 0.00+00 0.00+00 0.00+00 0.00+00 0.00400 0.00+00
Na-22 0.0e+00 0.00+00 0.0e+00 0.06400 0.0e+00 0.0e+00  0.00+00 0.0e+00 0.0e+00 0.00+00

00200 0.06+00

,f:} Rt i w;g L2 10 P T o5 o 00 N 0a+00 50.08HE
Ci-38 OOQ'PW 0.0e+00 0.00+00 ODB*'OO 0.00+00 0.00'*00 ODO'I'W 0.0e+00 008400 0.08+00
K-40 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.00+0D0 0.0e+00 0.0e+00
Ca41 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0¢+00 0.00+00 0.0e+00
Cads 0 084'00 0.09'*00 0.06+00 0.08+00 O.DB-I'QP_WM 008400 { ‘

or51 008400 ODe+004 D.0S00 L0640 0.00100 —— ODE00 - 008t00  DORDD 0000 00000
Mn-53 0.06+00 00c+00 00s+00 000400 00e+00  D0e+00 0.02¢400 0.0s+00 0.0e+00 0.0e+00
Mn-54 0.00400 000400 0.00400. 006400 0Je+00  00c+0D 008+00 000+00 008400 000400

0.06+00 0.0e+00 0.0e+00
0.00+00 0.0e+00 0.0e+00

ey FEN 2 , BAARAAE
0.00+00 0.0e+00 0 Dot00 0.06+00 0.06+00
0.00+00 0.0et00 0.00+00  0.08+00 0.00+00
0.06+00 0.0¢+00 0.0e+00 0.00+00 0.00+00
000400 000100 000400 00600  0.00+00

RNy

008400, 000¥00 0.00+00 006100 006400 O
0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00
-0.0s+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00

_000%00 000100 0000 008300 000400 !

0 0&*00. 0.06+00 0.0e+00 0.0e+00 O.De+00
0.0e+00 0.06+00 0.0e+00 0.0e+00 0.0s+00
- 00e+00 0.06+00 0.00+00 0.0e+00 0.00+00

0.0e+00 0.0e+00 0.0e+00 0.00+00 0.00+00
0.0e+00 0.08+00 0.08+00 0.0s+00 0.08+00
0.0e+00 0.06+00 0.0e+00 0.0et00 0.06+00
0.0e+00 0.De+00 0.De+00 0.09*00 0.0e+00

0. 03*00 0.08+00 0-03*00 0.09400 000400
0.0e+00 0.0e+00 0.0e+00 0.08+00 0.0e+00
0.0e+00 0.0e+00 0.00+00 0.00+00 0.0e+00 0.0e+00
0.0e+00 0.09*00 0.094'00 0.09'-00 0.06+00 0.0Q'PDO

008400 00e+00  0.0e+00 0.0e+00
)_00e+00 006+00 0.08+00 000400 0.0c¢

0.06+00 0.0e+00 0.00+00 0.08+00 0.
0.De+00 0084'00 0.084'00 0.0e+00 0.0e+00 0.0e+00  0.0e+00

a:{. ; X‘, AT T80 ¥k 2z ) of 8 @ o F00. - ‘E§ : F §

006400 0.06+00 O. Oe+00 0. Oemo 0. 03*00 0. 0e+oo 0.De+00 0.06+00 0. De+00
0.0e+00 0.00+00 0.00+00 0.06+00 0.06+00 0.0e+00 0.0e+00 0.00+00 0.06+00 0.0e+00
0.00+00 0.00+00 0.0¢+00 0.0¢+00 0.08+00 0.0e+00 0.00+00 0.0e+00 0.02+00 0.0#00




Appendix G-2 - Nonnahud Effective Doses from Copper
Table G2.39 Normalized effective doses from inhalation: Slag disposal-municipal

Rad‘onudide Mass-based eﬁéchve dose (uSvly per B ﬂ -Surficlal effective dose (uSvly per Bq’m
“Mean _ 6th - 60th _ ®0th __ ©5th - _Mean &t 60th__ GOt @5t

SE%‘!_:E‘! 0.084-00 mwﬁguwoo 0.09?00 . 0.094‘00 - M 0.08+00 ‘0.00*00 0.0&*00 0.00400

0.094-00 0.0e+00 ooe+oo 0.0e+00 0.0e+00
D.De+00 4!.09*00 0.0e+00  0.0e+00 0.0e+00
) O _00e+00  0.0e+00 _ 0.00400
)3 20 0e+00%20.0e 0 £ 0.0 a&ﬁm’@oﬁmmma Je 0 520,08 08
003*00 0.0e+00 o.omo 0.0e+00 0.0e4+00 - - 0.0e+00 0.0e+00 0.De+00 0.0e+oo 0.0e+00
- 0.00+00 "0.0e400 0.0e+00 0.0e+00 00e+00 . 0.0e+00 0.0e+00 0.0e+D0 0.0e+00 0.00+00
0.0e+00 - o.oe+oo 0.0&#00 '0.0e+00 0.0e100 0.0e+00 . 0.0e400 0.0e+00 0.0e+00 0.00t+00

0.034'00 0.0e+00 0.09*00 0.0e400 - 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.08+00
“0.0et00 005400 0.0e+00 0.00400 - 0.0e+00 - 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.06+00
0.0e+00 0.06+00 o.oe+oo 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 - 0.0e+00 - 0.0e+00
WM 0.De+00 0.0e+00 0.0e-tDO

0.09-'00 " 0.00+00 - 0.06+00 006000 003+00 0.0e‘I-UO 0'004'00 0.09400 009400
T™h232 0.00+00  0.0e+00 0.00+00 0.0e400 :0.0e+00 . 0.0e+00 - 0.0e+00 = 0.0e+00  0.0e+00 0.0e+00
Pa-231 0.0e+00 00e+00 0.0e+00 00e+00 0.0e400 - 0.0e+00 002400 0.0e+00 - 0.0e+00 -0.06+00

- 0.094'00 O.De+00 0064-00 -
2R ~ - b I el

© 000400 O 094'00 0. MD "0.0e400 - 0.0e+00 “0.0e+00 - 0.0e+00 0 0c+00 0.0e+00 0.0e+00
0.0e+00 0.06400 0.0e+00 0.0e+00 0.0e+00 = 0.0e+00  0.0e+00 0.0e+00 0.0e+00 0.0e+00
.00e+00  0.0e+00 0. 00400 0.0e00 0.0e+00 v 000100 006400  0.0e+00 = 0.0e+00 0.0e100

D 317 05500 L 6 00 S0 0040 K E D00 00 0 5300 ED S 00 THOSHOE00T00.

) 0.0e+00 006400 0.0e400 0.0e+00 . 0 Oe+00 "~ 0.0e+00 0.0e+00 0.0e400 0.0e400 0.0e+00
0.0e+00  0.0e+00 0.0e+00 0.0e+00 0.00400 = 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00

PUZI9  00oW0 00540 00640 00es00 000s00  ~ 00siD 006400 000+00 006300 0.0640D
Pu242  00et00 006400 00e+00 00et00 0.06+00 'fo.woo' o_.0e+oo~o.omo, o.omoﬂn.oaoo'" D
Pu244  00e+00 00400 00e+00 -0.00400" '0.0e+00  00e*00  00s+00 0.0e+00 0.06+00 . 0.0e+00

Am-241 006*00 0.0e+00 . 0.0e400 0.0e+00 - 0.0e+00 0.0e+00 D.Oe+00 0.00400 - 0.0e+00 0.08+00

Cm-243 . 0.0e400 0.0e400 0.0e+00 0.0e400 000400  0.0e+00. 00e+00 0.0e+00  0.0e+00 0.0e+00
Cm-244 0.0e+00 - 0.0e+00 000400 0.0e+00 0.0s+00 O.DB‘HIJ -00e+00 0.0e+00 0.0e+00 0.0e+00

_ 0.06+00 - 006400 006400 0.06300

cr-251 00400 0.0e+00 0.0e+00 0.0e+00

ct-252 0.0e+00 0.0e+00 0.06+00 ~ 0.06+00 -
000400 _ 000400 000400 009300 0

Note' To convert these vélues to eonvenﬁonal unils (mnam!y per pcllg ormnﬂyperpcvan’). nmlhply by 3 76-3
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Normalized Effective Doses from Copper Appendix G-2
Table G2.40 Normalized effective doses from Ingestion: Slag disposal-municlpal

Radi ide Mass-based effective dose (uSv/y per Bq/g) Surficial effective dose (uSvly per B

Mean 5th 50th g0th ___ 95th Mean 5th 50th 90th 95th
H-3 0.0e+00 0.0e+00 0.00+00 0.08+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.05+00 0.0e+00
C-14 0.00+00 0.0e+00 0.06+00 0.06+00 0.0e+00 0.0e+00 0.08+00 0.08+00 0.08+00 0.08+00
Na-22 580-08 24008 12003 13005 23005 11005 46008 23008 25005 45005
7e-07 1.49-08 2.78-08 1.30-08 3.10-09 ] 1 .9e-07 2.75-06 5.10-06

08 13008 B.6e07 110-06V
11605 38008 20008 25005 44005

K40 58008 20008 1.1008
Ca41 55007 22009 11007 12008 21608 11008 42009 22007 23008 42008
13008 51009 26007 28008 49008 25008 9Be03 50007 S5Ael8 95008

7.19-08 2.69-10 1 43-05 1.59-07 2.89-07
11607 43010 22008 24007 4.2007
24008 95009 49007 5208 9.4e-08

44000 22007 24008

. 5% N “\‘;‘,- ' Kok 2
Cr-51 37008 13010 7.09-09
Mn-53 56008 22610 11008
Mn-54 120-08 50009 25007
S. 79»07 2.39-09 1.19-07 .

Co-58 2.80-06 1 19-08 5.59-07 B.OB-OB 1.1e-05 54008 21008 1.1008 12005 21605
Co-57 27007 11003 54008 59007 1.1008 53007 21009 11007 12008 21008
Co-53 82007 32009 16007 18008 32008 1.60-08 6.1009 32007 34008 B.1008

08 - 1.50-08 1.59-05 2.90-05

Ni-5g = : e Saz ) e QL2273 o4 Oa-(F. . % g " SN

Ni-83 23007 9.39-10 4 70-08 5. 1007 3.9&07 45007 1.86-09 9.06-08 1 00-03 1.70-08

Zn-65 8.108 24003 12008 13005 24005 12005 47008 24008 26005 4.79-05

As-73 16007 85010 30008 3.5007 86.5007 31007 1.1e-09 59908 89007 13008
- 0.03+0° O.Uei'm M M 0.084'00

qg ey

559-06 2.59-08 1.30-06 1.40-05 2.50-05
1.10-04 45007 23005 25004 44004
83008 25008 12008 14005 24005
___1.0e-08 &1&09 2.19-01 2.33—06 4.00-{)6

S Ly A 58:06.7: 8
Nb-93m 2.30-07 919-10 469-08
Nb-54 32008 13008 68507
Nb-o5 84007 24009 12007
Mo-93 49008 20008 9501 :
100—08 409-09 2.00-07 2.29-06 396-06 1908 7.7e-09 39007 4.29-08 7.50-08
1.50-08 59009 30007 33008 5.70-08 28008 11008 58007 83008 1.1005
0.08+00 0.06+00 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.00+00 009+00 OM
00100000400 006100 0.06:00 00400 . 008 Qom0 00us00

e 3 Vg(:' o O ¥ oL et o af "to-l-.» o L 4 ataa Y gt 43 i S e /':"(’ &y l: - .f‘
Ag-110m 0.0et00 00et00 00e+0D 0.0e+00 00e+00  0.0e+00 0.0¢+00 0.0e+00 0.00+00 0.0e+00
Cd-109 33008 13208 66607 72008 13005 83208 25008 13608 14005 25005
Sn-113 10008 41203 21607 22008 4.00-08 20008 7.8009 4.0007 44008 7.70-08
1.00-05 90

£> B O6 ;)m e JWV e 3
* 00800 006400 0.0s+00 0. DG'PUO 0 0e+00
To-127m 0.0e+00 0.0e+00 0.06+00 0.08+00 0.0e+00
125 20005 77008 39008 43005 76005
129 2.09-0‘ 8.0e-07 4.00-05 4, 49-04
g’ TR AM‘H -"' 5

ok : SR AR
Cs-134 DM 0.0e+00 0.06+00 0.0e+00 0.00*00 . 1 . C
Cs-135 0.06+00 0.0e+00 ~0.0e+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.00+00 0.0e+00 0.0e+00
Cs-137 0.00+00 - 0.0e+00 0.00+00 0.08+00 0.08+00 0.0e+00 0.00+00 0.06+00 0.0e+00 0.0e+00
Ba-133 1, 99-08 76009 238007 42008 7.30-08 3.66-06 1.59-08 74&-07 8.0008 14005
- seaié ,,,:a' A AR T ';‘.“ B \ g '; i ) 4 £ T, SR, T 2

Cetdl o f i
Co-144 92008 37608 19008 20605 3.6e-05 18005 7T.1008 37008 39005 T.06-05
Pm-147 48607 19003 08008 11608 19008 93007 37009 19007 20006 3.60-08
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Appcnd:x G-2 - Normalized Effective Doses from Copper

Table G2.40 Normanzed effective doses from ingestion: Slag disposal-municipal

Radionuclide Mass-based effective dose (uSviy per Ba/g) Surficial effective dose (uSvly per qugﬂ
- ' Mean 5th - 50th 90th B5th ~-Mean Sth 50th 80th 95th

Smist - 18607 Tdedd 37e08 41007 '729-07 g.se-oz 14009 73008 A7.Be-07 14008

Eu154 "aze-os “15008 76007 63606  15o R etE 29008 15006 1
Eu-155 6.00-07 24009 : 12606 - 46600 24607

Gd-153 47007 ‘199-09 9.66-08‘ 1.09-06

T80 i 20006, 92000 e D208
:- j _‘ 28 ..f&a.'m;i- n , “%"eh% A Tﬁﬂ&ﬁ‘
To-171 20007 8.1e-10 - 4.1e08 45007
Ta-182 - 24006 96009 4.8007 52005
- 12007 49010 285008 2.7e07
1.30-07 1.46;96

8.1e-07 36609 1.8¢07

1.8¢-08 9.39-07 10005 1.8e-05
94010 48008 61007 0.10-07

20006 . 81009 41007
19003 - 58006 34604

| zwos' 19604 1.1e
Ra-228 - 13603  51e06 26004
, 82005 46004

13006 - 6405 . 65004
© 14006 73005 79¢04 14003
26003 10005 63004 6703 1.
o 14e04 ~5.7¢-07 29005

236 "65007 33005 36004 63604 .

Pu238 43604 17606 88e05 96604 17603 -

Pu-239 ‘47604 19606 95605 10003 18003
4 .1e-os”¥e.seos S1004 1 :

18606 8.1e05 10003 18003 X
Pu-244 45604 180068 82005 1.0003 18003
Am-241 3.89-04'1.59-06 76005 83004 15003
Am2em 3860t 7605 83004 15003 73004 2
Ve T R MM%@‘@;-% s Y

Om262 . 22005 85008 4&4e06 47005 63005 . 42605 Iy

Cm243 27004 11606 54005 68004 10803 62004 29606 10604 1.1e03 20003
Cm284 = 23¢04 01607 46005 50e04 BBe04 - 44604 17006 B88e05 $.6004 1.7e-03
Cm-245 38004 - 16606 80605 87¢04 15003 ~  7.6004 30005 1SeD4 1703 3003

Cm-247 © - 35604 14006 74605 7T8oD4 14003 . 68004 27606 -14e04- 15003 2.7¢-03
Cm-248 19003 42006 21004 23003 49803 20003 80006 4.0004 44603 7.9e03
Bk-249 - 18006 72009 3.8e-07 4.0e06 6.9¢06 35006 14e08 7.1007 76006 14e05

1.29-04 2.19-04

- 1.2e-06 613-05 6.66-04
1506 7705 84e04-
Ci-252 1.7e¢-04 6.89-07 340-05 3.7e-04 ~6.60-04
c:fm V 1“-“ m} ', L

Note: Toeonveﬁheseva!uesheomeMmaluﬁts(mnVyperpCllgwmanerpCVmﬂ nm!hplybys.h-s -
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Normalized Effective Doses from Copper Appendix G-2
Table G2.41 Normalized effective doses from all pathways: Leachate-industrial-scrap

Radionucide Mass-based effective dosa (MEM)__ Surficlal effective dose (uSvly per Bg/em?)
Mean Sth 50th S0th 95th Mean_ 5th 50th 90th 95th

H3 1.1e-04 1.50-04 4.40-04 20e-04 0.0e+00 15007 290-04 85004

c-14 1.8e-04 0.0e+00 2.90-04 34004 0.00+00 0.0e+00 0.0e+00 5.60-04

Na-22 4.9e-40 0.0s+00 0.0e+0D 9.3040 0.08+00 0.0e+00 0.00+00 0.08+00
12041 0.0e+00 0.0

. 0:.0e+00

St o T

4.50-03 0.06¢00 0.00+00 8.29-03 1.30-02
24002 0.0e+00 0.00+00 34002 1.10-01
18003 0.0e+00 0.0e+00 28003 7.86-03
1 40-‘18 0. Oe'l'm 0. 03*00 1.50-_35 w4

B0 ‘“f;;‘ lo+00 .5 &M
0.00+00 0.0+00 0.00+00
0.00+00 0.084+00 0.0e+00

31615 0.0e+00 00e+00 O Y 006+00 002400 0.00+00
95015 000400 006500 0
. ok (".:"h ‘\\___' ’%

23029 0.08400

54013 0.0e+00
26032 0.0e+00
35007 0.0¢+00 0.0et

Ni-63 3.7&15 0.06+00 O. De+00 0.06+00 0.00+00 8.20-15 0.08+00 0.00+00 0.00+00 .0.00+00
Zn-65 3.40-10 0.00400 0.00+00 0.06+00 0.0e+00 8.40-10° 0.0et00 0.0e+00 0.0e+00 0.00+00
As-73 15642 000400 0.00+00 0.08+00 0.0e+00 342" 0.0e+00 0.0e+00 0.06+00 0.0e+00

1.16-39 0.06400 0.0e+0t}l 0.004'00 0.0e+00

Sr-89 48535 000+00 00s:00 000400 84037 93035 008400
Sr-30 9.90-04 0.0e+00 0.0e+00 0.0e+00 3.99-09 19803 0.0e+00

Y81 9.40-37 0.00+00 0.00400 0.08¢00 0.0e+00 1.80-38  0.0e+00
Zr-33 9.80-09 0. 094'00 0.0e+00 _0.0+00 0.064‘00
R £ L e e TN e TR e

1:";'

7695 e s TR ) et e300 0.0a+00 006100 5 0:06+00:. Oidet
Nb-93m 006*00 0084'00 0094'00 0.0e+00 0034'00 0.06+00 0.08+00 0.0e+00 0.00¢00 0.00+00
Nb-54 0.0e+00 0.0e+00 0.00+00 0.00+00 0.08+00 0.0e+00 0.00+00 0.0e+00 0. 00*00 0.0e+00
Nb-95 0.06+00 0.00+00 0.00400 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.De+m 0.06+00 0.09+00
Mo-93 1.29-03 0. gogco 0. Ue'l'm 0. 034-00 1.40-03 2.4‘_9-@ 0.0e+00 0. 09*00 0.00+00 2.70-03

TR S ASe03E | W EICnE

To-S7m 29009 0.08+00 0.03-1-00 17034 11033 ‘ 0.06100 0.0e+00 34834 21833
Te-99 190-02 002400 00e+00 3.10-02 7.60-02 . 0.06+00 0.0e+00 8.10-02 1.50-01
Ru-103 31040 0.0e+00 0.0e+00 0.0e+00 0.0e+00 . 0.0e+00 0.00#00 0.0e+00 O.De+00

).00+00 00 .5 ‘0.00*00 3.001'00 . 0.0e+00 0e+00

Ag-ﬁOm 5.59-38 D.0s+00 D.0e+00 0.0e+00 O. 05*00 1.09-37 D.DBG-OO 0.00¢00 O. OMW 0 Oﬂw
Cd-109 5.00-15 0.0s+00 00e+00 0.0e+00 3.50-38 B6e-15 - 0.0et00 0.08+00 0.0a8+00 B8.50-38
Sn-113 20e-37 0.06+00 ' 0.00+00 0.06+00 0.0e+00 39e-37 0.00+00 0.0e+00 0.00+00 0.08+00

_1.29-41 o.om 0.0e+00 vo.o»oo} voue+oo

Te-123m 1 89*10 0.06+00 0. DB+00 0.00400 5.89-38 3.39-10 0. Oe+00 0.0e+00 0.0e+00 11035
Te-127m 13010 0.00+00 0.0e+00 0.06+00 8.50-38 24010 0.0e+00 008400 0.08+00 1.68-35
3.40-15 0.00+00 00et00 12034 4.90-34 8.70-13 0.00+00 0.0e+00 24034 93034

1.23+00 0.0e+00 0.0e+00 mmm ’ 4.0&10)

+125
-12%
T R O B0 T U0 S S A T B T (bl A N T A AR T L el
Cs-134 189-17 oouoo ooewo 0.034-00 009+00 3.59-17 00&4-00 008+00 0094'00 0.03*‘00
Cs-138 17605 0.0et00 0.00+00 0.08+00 0.09+00 33005 0.0a+00 0.08+00 0.08+00 0.00+00
Cs-137

41907 0.0e+t00 0.0e+00 0.00+00 0.00+00 8.46-07 0.0e+00 0.0a+00 0.00+00 0.0e+00
Ba-133 4.79-0‘ 0.0e+00 0.De+00 14013 3.70-05 9204 0. OB+OD 0.0G*N 3.09-13 7.56-05
Co-141 0.06+00 0 00+DO owoo 0.06500 0.0¢+00 D0es00 0.00+00 0.08+00 0.004-00 0.0e+00
Ce-144 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.00+00 0.0e+00 0.08+00 0.0e+00 0.0e+00 0.0e+00
Pm-147 0.0e+00 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.08+00 0.06+00 0.00+00 0.08+00
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Appendix G-2 ' ' Normalized Effective Doses from Copper
Table G241 Normalized effective doses from all gat!wvgzg Leachate-Industrial-gcrap

Radionucide Mass-based effective dose (uSvly per Ba/g) Surficial effective dose (uSvly per Bg/em?)
Mean Sth . 50th 80th ©5th Mean ~ 6th _ 50th . 80th 95th
Sm151 ___  00et00  00s400 00600 00¢+00 00600 00e+00_ 0.0e+00 0.06%00_ ,.00e100 006400
Ert52 T T 0e00 210 0600 F50.06400 T20.00¥00 £510.06¥00 B0 0e¥00 350 06400 50.064007 70 De 0 = 0.06 $00
Eu-154 - 0.0e400 - 0.02400. 0.00+00 0.0e+00 0.0e+00 0.0e-!-OO 0.0e400 0.0e+00  0.0e+00 0.0e+00
Eu-155 0.0e+00 0.00+00 0.00400 0.0e+00 000400 .  0.0e+00 0.0e+00 .0.0e+t00 0.0e+00 0.0e+00
Gd-153 - 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 .0.0et00 0.0s+00 0.0e+00

‘1.69-28 D De+00 -0.00+00 0.0e+00 0.0e+00 3.1e-26 0.06+00 00e+00 mm OMO
{18 v (TR 0,06 400 006500 £70 D600 - 0083001 S s A6AD 1 D De D0, 0,06 700 2008400, 70.06400
Tm-171 5.69-08 0.0e+00 0.0e+00 0.0e+00 0.08+00 12e-07 - 0. 0e+00 0.0e+00 0.0e+00 0.0e+00
Ta-182 2.86-21 - - 0.0e+00 0.0e+00 0.0e+00 0.0e+00 60621 0.0e+00 0.06+00 0.0e+00 0.0e+00
W-181 ‘12e-14 000400 0.0e+00  0.0e+00 0.0e+00 .2.30-14 0.00+00 0.0e+00 0.0e+00 0.0e+00

W-185 31018 61618 006100 006+00 00e+00 _0.06+00
182 23618 00e+00 00e+00 00¢+00 006400 44618 006400 00e+00 00e+0D 0.0+00
TH204 70025 00e+00 00e+00 00e+00 00e400 14024 00e+00 0.0e+00 0.0e+00 0.0e+00
Pb210 13007 0.0e400 00et00 0O0et00 00e+00 26607 0.0e+00 0.0e+00 00e+00 0.0e+00

S.Oe-‘li OMO 0.0&1-00 0.09*00 0-08"‘00

@, Ep ¢ ‘~'~ "l’f
0.00*00 0.0e400 0.00+00 - 0084'00 0.0e+00

T™he32 006400 0.0e400 00e400 ©0e+00 - 006400 0.0e400 0.0e+00  0.0e400 0.0e+00 0.06+00
Pa-231 00e+00 0.0e+00 00e+00 0O0e+00 002400  0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
U232 24602 00c400 000300 000300 00e400 48002 00e300 00o+00 000400 0.00+00
AR T T e i D Do 000 D700 70,06 700 TR S e D DS 00 B 05700 5 06+00 00500

, 0.0e+00 0.0e+00 0.0e+00 0.0e+00
U235 28602 0.00400 0.0es00 000400 000400  54e02 0.0es00 00e%00 0.0e400 0.00+00
U-236 20002 00e+00 008400 0.0e400 0.00+00 40602  0.0e+00 o.oe+oo une+uo 0.0e+00

41002 o.0e+on w _0.0e+00 o.w;qow
Pu23s 26610 00e+00 006400 000400 006400 - 2010 0.06400 - 0.0e+oo 000400 0.06400
Pu238 14008  0.0e+00 0.0e+00 000400 0.0e400 28008 0.0e+00 0.0et00 0.0e+00 0.0e+00
Pu239 11005 00e+00 0.0e+00 0.06+00 0.0e+00 21605 000400 002400 0.0e+00 0.0e+00

SHRLE ot EN L AR U R A 0
14e05 0.00+00.0.0e+00
12005 0.0e+00 0.0e+00
Am-241 7.1e-04 0.0e400  0.0e+00
Am-242m 46604  0.00+00 0.094-00 :

T B : ; P
Cm-242 000+00 0.0c+00 000400 0.06+00 0.00+00
Cm243  0.0e+00 0©.0e+00 00e+00 0.0e+00 0.0e+00
Cm244 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.00+00
Ccm245 | wa:@?m '0.08400_0.00+00 00800

Cm-247 0.00+00 0.00+00 - 0.06+00 - 0.0e+00 ~ 0.02+00 0.0e+00 0.0e+00 0.De+00 0.081-00 D.De+00
“Cm-248 - 0.0e+00° 0.0e+00 0.0e+00" 0.00+00 . 0.0e+00 000+00 - 0.0e+00 00e+00 0.0e+00 0.0e+00
Bk-249 0.00t00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 ~ 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Ct-250 298607 0. 06400 0 0e+00 0.0e+00 = 0.0e+00 8.79-07 0.0e+00 0.0e+00 0.0e+00 0. 03*00
Cr-251 - 10004 ~ 0.0e+00 "0.0e+00 0.0e+00 - 0.0e+00 198¢-04 = 00et00 0.0e+t00 0.0e+00 0.0e+00
Cr252 87638 0.0e+00 - 0.0e+00  0.0c400 0.0e+00 1737 0.0e+00 -0.0e+00 0.0e+00 0.00+00

2.§g§8 0.0e+00 _ 0. Qg:gp 0.09:92 mo.oe»uo 48038 0.09+00 0 094-00 0.0e+00 I)O.De‘rwv
47008 = 0.00+00 T-D.08400 £:0.00+00 et r 886208 - 4008400 b <
Note To convert these valuesloeonvemiona! units (mmnVyperpCUgormnvyperpcllan’). m.m:plybya 7e45
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Normalized Effective Doses from Copper . Appendix G-2
Table G2.42 Nommalized effective doses from all pathways: Leachate-municipal-scrap

Radionuciids Mass-based effective dose (iSvly per Bg/g) Surficial effective dosa (uSvly per Bg/em?)
Mean 5th 50th S0th 95th Mean 5th 50th 90th 95th
H3 36005 0.0e+00 25008 52005 1.50-04 71005 0.00+00 4.80-08 10004 29004
c-14 82005 0.00400 0.00+00 1.20-08 9.40-05 - 120-04 00e+00 0.0e+00 240068 1.70-04
Na-22 5.8e-40 0.06+00 0.0e+00 0.08+00 0.0e+00 11039 0.0c+00 0.00+00 O008+00 0.00+00

37042 0. 00 0.0 T.3e-42 U.M 0.0e+00 0.0e+00 0.0e+00
Aoy o b e e SR D ST LT ;@1&“& o Prempopedes PRI AN Eu e Y 20 1

o SN 4 SR o SRR < % 4 M AN .ﬁ:’ ot

83004 000400 00e+00 98004 31003 16003 00s+00 0.0s+00 15603 5.90-03

K40 49003 00s+00 00200 B6.0s03 .1.80-02 98003 00e+00 0.00+00 12002 35002
Ca-4 33004 00e400 00e+00 45004 14003 85004 00e+00 0.0e+00 - 9.00-04 26603
Cods 43017 000400 000100 17033 55038 77017 006400 006+00 34038 1.1835
G5t 83040 000400 000+00 006400 000400 17639 00e+00 0.0e+00 002400  0.06¢00
Mn-53 72007 00000 0.0e+00 00e+00 0.0e+00  1.4e08 0.0¢+00 0.08+00 - 0.08+00 0.09+00
Mn-54 7.8023 009400 000400 00e00 006400  1.8022 00e+0D 0.00+00 - 0.0s+00 0.09+00
Fo55 _ 84013 000+00 000400 D0.09¢00 006400 14012  0.06+00 0.06+00 0.00+00 D0.06+00
59 &30 0.06200: 7008700 70 06¥00:1 0 062000

Co-58 90033 00e+00 000400 00400 00e+0) 18037 000+00 00e+00 002400 0.06+00
Co-57 11023 000400 0.0e+00 00e+00 0.0e+00 . 23023 00e+00 0.02+00 0.0e+00 0.00+00
Co-58 24033 00s+00 0.00+00 00s+00 00e+00 47033 00s+00 0.0e+00 0.08+00 0.08+00
z.sa-og 0.00+00 000400 0.0+00 0.00+00
N-63 24015 008100 006400 002400 0.00K0 82615 O,
Zn-65 96611 00600 0.0e+00 0.0e+00 00e+00  2.16-10
As-T3 12042 00e+00 D0.0e+00 00e+00 00e+00 23042
Se75 . 8941 000100 00e:00 0.

Sr-89 24028 006400 0.06+00 O.DG'HJD g

Sr-90 17004 00e+00 0.06+00 0.00+00

Y-81 44028 0.0e+00 0.0et00 0.08+00
1.10-07 0.00+00 . 0. 0.0?{@

"D.0e+00 0.08+00 0.06+00 O.
0.0+00 0.0e+00 0.05+00

260-10 0.0e+00 0.00+00 1.
1.3e-02 0.0e+00 0.0e+00
0.0s+00 0.00+00 8.06-40 0.0e+00 0.08+00
000+00 00e+00 54033 D0.0e+00 00s400 0.0s+00 0.0e+00
R R 00 O T B Sl R e - 'O*m “wfi:tf:

Agtiom 74029 00e+00 00e+00 006+00 00e+00 15623 00et00 00s+00 00e+00 0.0e+00

Cd-109 35515 0.00+00 0.00+00 0.00+00 7.00-39 8.50-15 0.06+00 0.00+00 0.08+00 1.40-33
Sn-113 240-23 0.0e+00 0.00+00 0.00+00 0.0e+00 46023 008+00 0.0e+00 0.0e+00 0.08+00
Sb-‘lu 2.99-41 0.06+00 0.0e+00 0.0s+00 0.0et00 5.90-41 0.00+00 0.00+00 0.00+00
S e U 0at00 R oA 00 A 0eR 00 0 e 00 S T a0 R OB 00 G DR 00 T A0S ) BDaT0R

Te-123m 97013 00e+00 00e+00 88040 97637 19¢-12 0.0e+00 0.0e+0D0 7.6040 1.90-38
To-127m 8.00-13 0.0e+00 00e+00 B8.1e-40 1.50-38 12612 0.06+00 0.0e+00 12039 3.16-38
125 14013 0.0e+00 0.0e+00 27035 1.30-34 26013 00000 0.00+00 52035 2.50-34
=129 o+ w{o 0e+00 3. 93-01 1 Ae+00

T e 008400, 30835 TATe R
Cs-134 3.0e-14 0.00+00 0.00+00 O. 00*00 D Oe+00
Cs-135 28005 0.00+00 0.00+00 0.00+00 0.00+00

Cse-137 33007 0.0e+00 0.0+00 00800 0.0e+00

‘350-04‘ 0.03*00 0.00¢00 1.70-12 3.10-05

% 000700 < 0.06+00. H B AT 00 0a%00..- 0.0e+0%
Co-141 '0.0e+00 0.0s400 0.0e+00 008400 tme+oo 006400 008400 0.00+00 00e+00 0.0e+00
Co-144 0.00400 0.06400 0.00+00 0.084+00 0.00+00 0.0e+00 0.06+#00 D0.0s+00 0.00+00 0.0e+00
Pm-147 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.0e+00
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Appendix G-2 SRTRTO Normalized Effective Doses from Copper

Table G2.42 - Normalized eﬁective doses from all : Leachate-municipal-scra
Radionuclide ‘Mass-based eﬁecﬁya dose g. uSvly per Ba/g) » Surficial effective dose (1Svly per Bg/cm?)
Mean Sth . 50th - 90th 95th _Mean ___ bth 50th 80th 95th

8m-151 O.De+00 0.03*150 CLOe*OO 0.03-?00 A 10.09*00_ 0.09400 0.0e+00 0.0e+00 o.ouoo o.woo
(ST Rt )£ 30:08 %0050 % 2006400 550.00300 =0.0e¥00 £ 10.06 €00}
E.u-154 0.0e+00 0.09*00 0.0e-l-oo 0 Oe+00 0.0e+00 - 0.09*00 D Oe+00 0.0e+00 one-roo 0.0e+00

- Eu-155 0.0e+00 - 0.00400 0.0e4+00 0.00+00  0.0e4+00 - 000400 0.0e+00 ~ 0.0e+00 0.0e+00 0.0e+00
Gd-183 0.00+00 - 0.0e400 0.0e400 0.0e+00 . 0.0e+00 000400 0.0e+00 0.0e+00 0.00+00 0.0e+00

To-160 T3e-14 000100 00600 00400 00e+00 1.59-13_ 000400 0.00+00 0.02+00 _0.0e+00
5D} s & 2 Bet00 . 0.pe¥00.:
7 26610 0.0e+oo 0.00400 0.06400 y 48510 0.00400 00000 0.0e+00 0.0e+00
Te-182 13¢-15 000400 002400 000400 00e+00  .27e-15 00e+00 0.00+00 0.0e+00 0.0e+00
0.0e+00 0.0e400 0.0e+00 00e+00 31616 0.0e+00 0.0e+00 0.0c+00 0.00+00
21 000t00 00e+00 006+00 006400 95021 000400 000400 006400 _0.06400

! 0.0e400 0 06400  0.0e+00 - 1.9945 0.09+00 0.09*00 0.De+00 0.0e+00
. 00e+t00 0.0e400 0.0e+00 -0.0e+00 23028 0.0e+00 0.0e+00 0.0e+00 0.0e+00
0.0e+00 0.0e+00 0.0e+00 68008  0.06+00 = 0.0e400 - 0.0e+00 0.0e+00
1.60-‘!1 0.09+00 0.09+DO WDO
Bre s f‘ & s 3 (

006400 D0e+0  0.0+00
00e+00 00400 0.0e+00 0.0e+00 0.0e+00
00e+00 00400 0.0e+00

0.00400 0.0e+00
0.00400 0.00+00
0.06+00  0.00+00.
- 0.06*00 0.69+00

U-234 78603 006100 00e+00 000100 0Det00 35002 006400 0.0e+00 0.0¢+00 0.0e+00
U235 96003 0.00400 0.0e400 0.00+00 ~ 0.0e+00 19¢02 000+00 0.0e+00 00e+00 0.0e+00
U235 72603 00et00 0.0e+00 0.0c+00 00e+00 - 14602 006400 006400 0.05+00 0.0e+00

.. J4e03 006400 wgwoo 000400 0o

Pu-236 < 3.1e-09 OMO *0.0e+00 OM ; 0.09+00 ] ¥
Pu-238 8.4¢08 0.0e+00 0.00400 0.00400 - 0.00+00
Pu-239. 1.1e-05 00400 0.0e+00- 0.0e+00 0.08+00 -
Pu240 1.0&-05 0.0e+00 0.0e+00 0.0c+00

: T Do HI0ED D00 20,0640 E i Bo D7 520 DDe+00 £-0.0e+00 7 D.0e
Pu242 1.10-05 0.064'00 009+00 0.0e+00 1 ] 2.10-05 0.0e+00 0.00+00 .0.0e+00 0.0e+00
12005 0.0et00 0000 0.0e+00 0. 23605 .0.00+00 0.0e+00 0.0e+00  0.0e+00

80004 000400 00e+00 0.0e+00 0.06400
)y S1604 000400

00 006400 006400
0.0e+00 00e+00 -
000400  0.00+00

0.0e+00 ooe+m 006400 = 00400  0.06+00 -0 .
) '0.0e+00 0.0e+00.:0.0g+00 - 0.0e+00 ©.0e+00  0.0e+00 0.0e+00 0.0e+00
~ 0.00+00 - 0.08+00 . 0.0e+00 006400 . 0.06+00 0.0e+00. 0.0e+00 0.0e+00
J : 47009 0.0e+00 0.0e

Clos0 42008 006400 0.00400 0.06+00 'vonem
ct251 17¢05 00600 0.0e+00 -0.0e+00 .0.0e+00
45638 00e+00. 0.00400 0.0¢+00 006400

Note: Tomnmwuesbmrﬁmm(mwyperpws&mnw”rpﬁlm nmublyhya"!e-s‘ |
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Normalized Effective Doses from Copper Appendix G-2
Table G2.43 Normalized effective doses from all pathways: Leachate-industrial-slag
Radionuciids Mass-based effective dose (uSvly per Bq/g) Surficial effective dose (uSv/y per Bg/cm?)
Mean Sth 50th S0th 95th Mean 5th 50th 90th 95th
H3 0.0e+00 0.00+00 0.08+00 0.08+00 0.08+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.08+00
C-14 0.0e+00 0.0¢+00 0.0e+00 0.0e+00 0.02+00 0.0e+00 0.0e+00 0.0e+00 0.08+00 0.08+00

Na-22 0.0e+00 0.0¢+00 0.00+00 0.08+00 39639 00s+00 0.00+00 0.0s+00 0.00+00

006400  0.00+00 000400 _0.06+00 D
13 0.06+00.0.06400 5 S IR

';. ey f§ 3 ‘1. % B X i % el
2.09-03 8.10-03 3.00-03 0. Oe+00 0.06+00 3.98-03

D Do+00 OM 55003 1.70-02 85003 00e+00 0.00+00 1.10-02

0.0e+00 0.06*00 9.00-04 250-03 110-03 0.0s+00 0.0e+00 1.70-03
12035 22022 00s:00 00e+00 83038 24038

ot 10039 ooe+oo' 006400 0.06+00 006+00 20039 000400 ao«mo’o.om'oomo;

Mn-53 100-08 0.0s+00 0.00+00 0.00+00 0.0e+00 20008 000+00 0.0e400 0.00+00 0.0e+00
Mn-54 1.60-17 0.0e+00 00e+00 0.0e+00 0.00+00 32017 0.0e+00 0.00+00 0.08400 0.00+00
Fo-53 2.90-15 0.00+00 0.00+DD 0.001*00 0.094-00 57e-16 _0.0e+00 _0.00+00 0.004'00 0 Oa+00
L e . SO D00 00, 0. 04300 % Bt RS LT\ % o

Co-58 17032 0.08+00 O. 0&*00 0.00*00 0.06+00 33032 002+00 0.00+00 0 0s+00 0.00+00
Co-57 100-15 000400 000+00 0.00+00 0.0e+00 1.90-15 0.0e+00 .. 0.06+03 0.06+00 0.0e+00
Co-58 83038 0.0e+00 0.0e+00 0.00+00 0.09+00 16033 0.08+00 0.0e+00 0.00+00 0.00+00
Co-60 14907 0. 064-00 0 Oe+00 0.06+00 0. Oa+00 2.75-07 0.0e+00 0.08"‘00 0.00+00 _0.00+00
NESD: s 2—% 2. 0.09¥00 % B.06¥00~ 0.0 008100 0% B 3006200
Ni-63 3.8¢0-14 M 0 02400 0.0e+00 0.0e+00 7. 60-14 0.09*00 0.00400 000+00 0.00+00
Zn-65 3.30-10 0.0s+00 0.0e+00 0.0e+00 0.0e+00 6.70-10 - 0.00t00 0.0e+00 0.0s¢00 0.00400
As-73 1443 000400 0.00+00 0.0e+00 0.0e+00 27043 0.00+00 0.00+00 0.0e+00 0.08+00

0.0e+00 0.06+00 0.0e+00 0.0&POO 0.0e+00 0.0a+00 0.03*00 0.06‘-00,,0.004'00 0-09*00,
Mvw e . " ekt W i &’:T?L £ Y :

Sr-89 210-38 0.0e+00 0.0e+00 0.0e+00 3.80-37 43033 0.00+00 0.0e+0D DOO-I'OO 7.30-37

Sr-80 800-04 0.0e400 0.0e+00 .0.0e¢00 8.0e-09 12003 00e+00 0.09+00 0.0e+00 1.40-08
Y-91 v 00e+00 0.00+00 0.00+00 11019 0.00¢00 0.00+00 0.00+00 0.00+00
%93 . o o 7008*00 D.De+00 'ﬂliﬂe-l-DOA " ,1 10-07 0.0e+00 0.08*00 0004-00 ) . 0.0e+00

oG S RN \.,.z_o,. LA DMO 0. o D ’
Nb-84 0.0e+00 0.00+00 0.00+00 0.0e+00 0.0e+00

Nb-83 0.0e+00 0.0e+00 0.06+00 0.0e+00 0.0e+0D 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.00+00
MoS3 95004 00+00 008300 000v00 7S804

p <17 SEEIRRRE LY R RV N s )

Te-97m 10009 0.0s+00 O. Oe'l'm 1.29-34 X 59-34 -
Tc99 12002 00e+00 0.0e+00 2.10-02 4.90-02 230-02 0.00+00 0.0a¢00 3.90-02 94002

Ru-103 00e+00 0.0e+00 000400 0.0s+00 D0.0e+00  0.00+00 0.0¢+00 00e+00 0.00+00 0.00+00
Ru-108 OM‘_‘OMO‘_IOO&I‘DO 0.0e+00 »oo«oow 000400 000400 000400 00400 006400

Cd-109 i?e-ﬂ 0094'00
Sn-113 1.80-33 0.00+00

Te-123m ~009+00- 0.08+00 'o.oewo‘ 006400 0.0e+00 0.
To-127m  000+00 006+00 0.06+00 0,09+00 0.0+00

125 . 3.6e-13 0.0e+00 00e+00  8.8035 28e-3¢ . 77013 ~ 0.00+00 0:00-1-00 13834 53034
k29 35001 0.0e+00 0.06+00 44001 1.3e+00 759-01 0.0e+00 000400 8.40-01 2.50+00
Rl W P ;Km ¥ m;\‘, e £ 3 Y e .

0.06+00 00e+0D 0.0e+00 0.0e+00 0.09+00 0.06+00 0.08+00 0.09+00 0.08+00 0 Oe+00
0.0e+00 0.00+00 0.06+00 0.0e+00 0.0s¢00 008400 0.0e+00 0.0e+00
0.0e+00 0.0e+00 0.0e+00 0.0e+00 00c+00 0.08+00 0.0e+00
2.89-13 2.00-05 7.80-04 0.0e+00 0.0s+t00 _4.70-13 ;.90-05
LB 0eH 00 T 008400 0000 S SR L
. 0.00+00 0.08+00 006400  0.06+00 0.034-00 006400 0.0s+00
0.0e+00 0.06+00 0.06+00 0.00300 0.0e+00 0.0e+00 0.00+00 0.09+00
0.06+00 0.00+00 0.00+00 000t00 0.0e+00 00000 0.08+00 0.00+00
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Appendix G-2 ' o - Normalized Effective Doses from Copper

Table G243 Normalized effective doses from all pathways: Leachate-industrial-slag
Radionudiide Mass-based effective dose(gSv{z per Ba/g) Surficial effective dose (uSvly per Bgfem®)

- Mean 5th 50th 80th ©5th . Mean 6th - 50th 80th 85th
Sm-151 0.0e+00 0.09*00 0.0e+00 0.09;-00, 0%00 0.De+00 0.0e+00 0.00+00 0.De+00 0.0e+00
E152] 0. 0.De+00% 0.06+00 0 0a+D0 £ SD.067D0 . Lot F0.DSH00 270 B 70De 00, - 0.06400 ;
Eu-154 : O.De+w 0.0e+00 - 0.0e+00 0.09*00 0. 0e+00 0.09400 0.De+00 000+00 0.00+00 0.091-00
Eu-155 0.0e+00 0.0e+00 000400 0.0e+00 0.0e+00 - 0.00+00  0.0e+00 0.0e+D0 0.0e400 0.0e+00
Gd-153 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 00e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Tb-160 82031 00000 00e#00 00e+00 000400
TREIT0 T o 5 Be 3 L0800 D08 F00 330 00 400 {10 De%00
Tm-171 10609 - 0.0e+00 0.0e+00
Te-182 130-22 0.0e400 0.0e+00 1

000400 0.0e400  6.7¢-16 . 0.0e+00 0.0e+00 - 0.064'00 0.0e+00

N-18 0.0e+00 0.09+00 0.0&*00 - 1.56-19 0.De+00 0.0§+00 nggtog
i 0 & 0.0e¥002-0.0e500 ;- 7006700 215,06 +00 F0.06 £00 7 70.06+00

192 : 0.0e+00 ) Oe+00 OMO -0, : - 0.00+00 0.09*00

TI-204 - -37e30 0.0e+00 000400 002400 000100 74630 0.0e+00 0.0e+00 0.0a+00 0.0e+00

Pb-210 €36-10 0.0e+00 0.0e+00 0.0e+00 0.0e+00 1.1e-09 -0.0e+00 0.0e+00 0.0e+00 0.0e+00

- 0.0e+00  0.0e+00 0.0e200 0.
% ) ] [ it AL 35 PR} ¢

507050300 5006400

“0.06400 006400 0.0e400 006400
Ra-228 00e+00  0.0e+00 0.0e+00 0.0e+00
Ac227 006400 0.0e+00 0.0e+00 0.06+00
000400 000400 000400 0.00+00 0

| 002400 0.0+00 _
U235 18602 006400 0.0e400 - 0.06+00 - 0.06+00 ,
U235 13602 00et00 00e+00 00e*0D 00e+00 26602 00e*00 000400

e 00,0000 OMDVDMDO:\ 0.0e+00 . 6.

Pu244  37e05 00e400 0.06400 00e+00 0.0+00
Am241 19003 ~ 0.0e+00 0.0e+00 0.0e+00 0.0e+00 -
Am2eom 12603 00e100 00610 006300 0.06+00
AR a0 0 DAD0 006 400 0 DR TN 0 DA 0 TR TEA e DT KD 058
Cm-242 , 00e+00. -
Cm-243 006400 00c#00 008100 00640 00c+00  0.0e+00 006400 00e+00 000400 0.0e+00
cm-244 00400 00e+00 0.0e+00 0.0e+00 00e+00 = 00e+00 00e+00 00e+00 0.0e+00 0.0e+00
Om5 006400 008400 000400 000400  00e+00 000400 - 000400 0.0et00 006400 0.0e+00

0.06+00 - 0.0e+00 00e+00 0.00400 0.0e+00 - 0.00+00 000+00 0.0g+00 0.0e+00 0.0e+00
0.0e+00 - 0.0e+00 0.00+00 0.0e+00 7 7.0.0e+00 - 0.0e+00 .-0.00400 0.0e+00 0.0e+00
0.0e+00 * 0.0e+00 " 0.0e+00 70.09+00 0094»00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00

- mw;ra 3o n'oem ;-evm gow Ty T
o) o ?xﬁﬂw ﬁiﬁﬂ“ﬁ*’ﬁ?i :

86007 d.0e+oof"“' 006400 0.08400 0.00+00 , :
ce251 12604 0.0e400 00et00 00e+00 00e+00 . 26004 00e400 00e+00 0.0e+00 0.00+00
cr252 7.8948 000100 0040 000100 000100 17657 006400 0.0e+00 0.06+00

0.0e+0 e W 4.89-38 0.0e+00 0 Oe'l-@w 0.0e+00
, T mt‘” "’*"n"l“oneim%.be%o @“ﬁrﬁb”‘%“mﬁow@ Y.66:D87.70/06700 0.0 +00 /0.0 +00 _; 10.08+00
Note To convert these values to conventional unlts (mrenVyperpCUgormanerpCVmﬂ. nubprybya.‘le-s
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Normalized Effective Doses from Copper . Appendix G-2
Table G2.44 Normalized effective doses from all pathways: Leachate-municipal-sla

. Mass-based effective dose (E&JQ per ﬂ) Surficial effective dose (ySvly per
Radionuclids = on 5t Mean _ 5th___ 50t G0M __ 95th
H-3 0. Oe+00 0.0e+00 D.De+00 0.0e+oo 0.09+00 0.0e+00 0.00+00 0.05+¢00 0.00+00 0.00+00
C-14 0.00+00 0.06+00 0.06+00 0.06+00 0.0e+00 0.0e+00 0.00+00 0.08+00 0.08+00 0.0e+00
Na-22 7.40-40 0.00+00 0 09+00 0.00+00 0.0e+00 150-39 0.00+00 0.0e+00 0.06+00 0.00+00

2.29-42 0.09*00
5 49-04 D 004-00 0.0e"m 5.89-04 1.9¢-03 1.00-03 0.06+00 D.Oe+00 1. 13-03 3.89-03
17003 - 0.0e+00 0.0e+00 1.76-03 5.70-03 3303 0.0e+00 000+00 320-03 1.1e-02
25004 0.006400 000+00 270-04 7.70-04 48004 000400 0.00+00 530-04 1.50-03

3.29-23 N 0.0e+00 0.034-00 1.19-3_§mm 3.39-36 Ae- 006‘1'00 Obe-l'OO 219-38 5.5&38

4 7040 O, 09*00 0 0e+00 D0.00+00 0.0e+00
8.80-07 0.0e+00 0.0e+00 0.0e+00 0.0e+0D . .
550-19 0.0e+00 0.0e+00 0.0e+00 0.0e+00 120-18 0.0e+00 0.00+00 0.0et00 0.004+00
16&:16 8 gw 0.0e+00 0.094-00 0.0e+00 3.20-18_ 8 .. 00%*-00 5‘_2‘9?91-00 D.MD O.OB-I-OO

T T 1 e gy A e
o+00: 0.06+00.0.06+

55017 0. Oe+00 0.06+00 0.0e+00 0.08+00 - 1.1e-18 0.06+00 0.00+00 0.0e+00 0.03400
47037 0.08+00 0.00+00 0.00+00 0.0e+00 9.00-37 0.08+00 0.0c+00 0.00+00 0.0e+00
T 79-09 .0»00400 0.0o+00 0400 M 0.094-00 0 ...

2.4&14 0-00-"00 0 08"00 0 Oe+00 0 00+00 47014 0.06+00 0.094'00 0.09*00 '0.08+00
n65 9.90-12 0.0e+00 0.00+00 0.00+00 0.0e+00 2.00-11 00e+00 0.00400 0.00+00 0.00+00
As-73 23044 0.00+00 0.00400 0.0e+00 0.02+D0 48044 0.08+00 0.00+00 0.02400 0.08+0D
Se-75 D.De'l'm 0.06+00 0.084-00 O.De+00 0.004-00 . WOD 0.08*00 0.08+00 0.03*00 0.00400

R 7L P i e Y P

Sr-89 38037 oomo" oomo"‘

Sr-90 11004 0.0e+00 0.0e+00 008+00 1.70-09 -~ 220-04 0.0e+00 000+00 0.0e+00 3.10-09
¥-o1 11022 0.00+00 006+00 0.00+00 0.0e+00 21022 00e+00 0.0et00 0.08+00 0.00+00
Zr-93 3.19-09 0.00+00 0.0e+00 D.MI' 0.0e+00 5.9e-09 0.0e+00 0. 094-00 0.0e+00 0.0e+00
Nb-93m 006400 0.0s+00 0.00+0D 0.060+00 0.0e+00 O.Deﬂ)D o.woo 0.0e+00 0.06+00 0.00+00
Nb-84 0.00+00 0.00+00 * 0.0e+00 0.08+00 0.00+00 0.00400 0.0e+00 0.00+00 0.08+00 0.0e+00
Nb-35 0.0e+00 0.08+00 0.0e+00 0.00+00 0.0e+00 0.00+00 0.08+00 0.0s+00 0.0s+00 * 0.0e+00
Mo-93 2.49-04 0.0e+00 o 0.00+00 . 1.70-04 4.59-04 003+00 0.0e+00 N O.De-"m _3.30-04
T P2 Bt e e T v 1O e s T O g
To-37m 3.1 810 00e+00 0.0e+00 35035 25034 - 6.09-10 0.06+00 0.03'600 6.79-35 5.00-34
To-99 © 47003 0.0e+00 008400 65003 1.70-02 91003 00e+00 0.06+00 12002 3.30-02
Ru-103 0.0e+00 0.08:¢00 0.0e+00 0.06+00 0.0e+00 0.0e+00 0.0e+00 0.00+00 0.00+00 0.0e+00
Ru-108 0.0e+00 0. Oa*OO{ 0.0e+00 0. Oa+00 D.Oe+00 ,_”0.0eﬁlll 0.08+00 0.004'00 O.De'l*m 308400
Ag-110m 0.06+00 0 De-'-OD 0 094'00 0.08+00 0.0e+m D.M 0.0e+00 D.De+00 D 0e+0D 0.0e+00
Cd-109 3.86-17 0.0e+00 0.06+00 0.00+00 5.10-39 © 74e-17 0.0e+00 00et00 0.08+00 9.5¢-39
Sn-113 8.80-39 0.J0e+00 0.0e+00 0.0e+00 0.0e+00 13033 0.00+00 0.00+00 0.06+00 0.00+00
Sb-124 15042 000700 006400 006400 000400 29042 008400 008400 0.00%00 00¢+00
To-123m 0.06+00 0.00+00 '0.06400 0.06400 0.00+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.06+00
Te-127m 0.0e+00 0.0e+00 0.0e+00 0.0s+00 0.0e+00 0.0e+00 0.00+00 0.0e+00 0.0e+00 0.0e+00
125 18¢-13 0.0e+00 00s+00 160353 7.36-35 41013 0.00+00 0De400 3.00-35 1.40-34

0 12001 4de01 30601 00000 00et0D 23001 86o0t
StRe gty T0D&¥a0 R O A T 144 8555 0 0800 H06700 % 56038 5. 270388
Cs-134 003*00 DOe+00 0.0e+00 0091»00 000+0D 0.06+¢00 0.0e+00 0.00+00 0.De+00 009-!-00

Cs-135 0.00400 - D.0e+00 0.02400 0.09+00 .0.0e+00  0.0e+00 0.00+00 DOe+00 0.08+00 0.0e+00
Cs137 0.00+00 D0e+0 00e+00 0.0g+00 0.08+00 00e+00 0.0a+00 00800 000+00 0.0e+00
Bai33 12004 006400 20600 37014 49908 23004 000D 0000 19013 92008
Co-141 “008400 0.0e+00 0094—00 ooe+oo 006400 00600 006400 00o+00 0.06+00 0.09+00
Co-144 006400 0.00+00 0.0e+00 0.0¢+00 0.0e+00 008+00 0.0¢+00 00s+00 0.00+00 0.08+00
Pm-147 00e+00 00e+00 0.06400 0.0e+00 0.0e+00  00e+00 0.0s+00 D0O0s+00 0.00+00 0.08+00




Appendix G-2 , Normalized Effective Doses from Copper
Table G244 Normalized effective doses from all pathways: Leachate-municipal-sla

Radionuclide ';Aass-based effective dose (uSvly per Bg/g) 7 Surficial effective dose (uSv. rB

ean Sth 50&1 90th 95th _Mean 5th .50th 90th . 85th
Sm51 _00e+D0  0.00+00 0.0e+00 :
EF152 7T T 0060050 0040 S 0.0s WM@ s s 2D D00 D evD0s; 730000, D DeT0D
Eu-154 0.0e+00 0.00+00 0.0e+D0 0.0e+00 ODe+00 0.0e+00 000+00 DMO 0.06400 0.0e+00
Eu-155 0.0e+00 00e+00 0.0e+00 0.0e+00 0.0e+D0 0.0e+00 0.0e+00 0.0e+00 0.0e+00 0.0e+00
Gd-153 0.0e+00 0.0e+00 0.00400 0.00400 0.00+00 0.0e400 0.0e+00 0.00+00 0.0e+00 0.0e+D0
Do e B
Tm-17T1 1£e-09 0.0e400 0.0e+00 O. W 0.0e+00
Ta-182 €40-23 0.00400 0.0e+00 0.0e+00 0.0e+00 14022 00e+00 0.0c+00 O.M 0.0e+00
W-181 16e-16 0.0e+00 0.0e+00 0.024+00 0.0e+00 34e-16 0.0e+00 0.0e+00 0.00+00 0.08+00
w-185 )

o _TAe20 000100 000100 00et0 006300,
ST s 030D De 0TS0 B D0 D 0o D T 060!

006400 002400 0.08400 00600 oowod "

il o'o‘e‘:ab .ou.b.ﬂ A A 0 bt .‘ﬁx..o. 4

Ir-182 1
204 §2e-30 0.00400 0.0e+00 0.0e+00 0.0e+00 10029 0.0e+00 0D0etD0 0.0e+00 0.0e+00

Pb210 4709 0.0e+00 0.0e400 0.0e+00 . 0.0e+D0 8.16-09 0.0p+00 000400 0.00+00 0.02+00
0.De+00 0.0e+00 0.064'00 D.Oe+00 -
e D, s

0.0e+00 003’00 009+00 0M0e+000.00+00‘
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