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Appndi & Results of Copper Assessments

G RESULTS OF ASSESSMENTS OF COPPER SCRAP

This appendi presents some of the resuts of the radiological assessments of the recycling and
disposal of copper scrap cleared from NRC-licensed faciles. Monte Carlo uncertainty analyses
are employed to calculate 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 eoure, nrmalized to an initial unit activity cn of
each separate radionuclide in the scrap metal at the time of clearance. The results are reported as
both mass-based and surficial normalized doses (Sv per Bqg ad sSv per BqIcm2).

The mean and the 5, 50th, 90t, and 95th percentile values of the normalized EDEs from
10,000 realizations of these 20 scenarios ae tabulated in Appendix -1. The corresponding
effective doses are listed in Appendix G-2. Sme 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
withmultiple pathways are presented in sets of four tables: one table Ests the sum of the doses
via all three pathways, while the other tree list the doses from each individual pathway. When
only one patway is active, a single table of results is presented. The pathways addressed in the
analysis of each scenario are presented in Table 4.7 in Volume 1 of this report.

ln the interest of a unif presentation, al 115 radiomicLides addresed by the anasis are
listed in the dose tables. However, not evey muclide is present in every scenario. When the
source of exposure is material produced during the melting and refinig of scrap metal, the only
nuclides that result in doses to the exposed individuals are those that partition to the given
medium: metal product, slag, dust, or gaseous effluent. The doses from all other nucides are
listed as zero.

The doses -from certain other nuclides mi some scenarios are also listed as zero. In scenarios
where external exposure is the only pathway, the dose c t s from three radioLdes
H-3, Ca-41 and Mn-53 are not assessed.. H-3 is an extremely weak p-emitter which produces a
negligibly small external exposure. Ca-41 and Mn-43 decay by electron capture and emit low-
ener x-rays (El <1 0 keV) that are belw the tireshold for external exposure calculations in
the present analysis. The dose contributions from external exposure to other niclides 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 maxmm period of assessment, which is 1,000
years or 20 half-lives of the nucide in question, whidlcever is shorter.

G-1 ~~~~~NUREG-1640
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Table 1.1 Nalzed effectv, dose equlvalents from all pathways: Seap yard

Rainuclide Mass-based EDE (uSv/y per Bqlg) Surfcal EDE (Svty per Bq/cm 2)
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-3 8.0.-07 1.30.07 5.1.-07 1.6-O 2.5e-O0 1.60.06 2.6e07 9.8o-07 32"0 4.9"6
C,14 2.7.05 4.60 1.7505 5.4.-O 8.4.05 52.05 8.8.06 3.-05 1.104 1.6.4
Na-22 8.0-01 1.7-01 5.001 1.68+00 2.400 1.e+00 3.3. 9.801 3.1000 4.6000

P-32 7.90.04 1.20.04 4.7o-04 1.60.03 2.6.03 1.5-03 2.4.04 9.0.04 Vs1-03 4.9.03

Cl-38 2.90-04 7.8.0 1.904 5.8.04 874 5..04 1.5.04 &6o.04 1.143 1.7.03
K-40 &5500 lAe-02 4.1.02 1.3.41 2.0.1 1.3.41 27.02 79902 .501 3.7.01
Ca-41 1.60S 2.70-06 1.0e05 3.30-0 51 -OS 32.-5 5.39-S 2.O5 &4..05 9*.45
Ca-" 4.9.05 1.1-05 3&1.-C 9.99S4 1.50.04 9.4.-05 2.1e05 &005 1a-"4 2.94

Cr-51 1e9-3 9.8.-04 &1.-03 1.00.02 1.8.02 9.8.03 1.9.3 &1-03 20-02 3.1.02
WMFU 2.5.-C 650.07 1.6.06 .0e-O T.7e-O 4.09-C 1.2e 3.1.O 9OS 1.5.-O

Mn-54 3.0.-01 6.4-02 190-01 61-1 9.1.-01 5. 2e.s-01 7.1 12e+00 1.7.00
Fe-55 1.4.05 3.50-0 8.6.O 2.7.S 4.1.05 2..05 -CS 1.7.05 5.0S 8.005S

Co-5s 12,q400 2.5.-1 7.501 2.40+0 3.700 23000 4801 1.50+00. 4.600 7.00400
Co-57 8.003 1.803 5.3.03 1.7-02 25-02 1.602 3.4-03 1.0.e02 32-02 4.8.02
Co.5 3.0e- 202 1.901 S.90 9.1e01 .76-01 1.20-M 360-01 1.1040 1.7.00
Co- 60 1.09000 ZI00 .3.-0 2.000 3.000 1.00 4.1e.0 120400 3900 57.400

NS-3 1.5.-S &9.0 9.3.-O 3.0.-S0 4.5.-O5 28.-05 1.8.05 S5.7.-S &7-0S
Zn-65 2.201 4..02 1.4.01 4A-O1 8.5e-01 42O1 8.-02 26-O1 4.-Cl 1.2+00
As-73 .90S5 15.S 3.7e.05 129-04 1.8.e04 1.1-04 2.9-O0S 72.05 2.2044 3.5.04
S-75 5-2 t4e-C2 4.1e-2 1.3-1 2.0.-l _1-Cl 6e02 8002 2.5.-1 38..1

Sr-89 1.0-03 2.3o-4 8.5.04 2.0.03 3.103 20o03 4Ao-04 1.3-03 4.00-03 6I1-03
Sr-90 1.e-3 1.6-03 3.9-03 12.02 1.8.02 12a-02 3.1- 7.5.03 2.4.2 3.60-2
Y-9 2.4e-03 5.30-04 1.50 4.8.3 73e03 4.6.-03 1.0.03 2.9-S3 9.2o.03 1.4-02
Zr-93 2.6e.04 7.15 1.9-04 520-04 7.9"04 5O004 1.4-04 3.1-04 1.0.03 1.5eO0

Nb-93m 9.1.05 2.5.05 5.7.05 1.8-4 2-04 1.8*04 4.7e05 1.1.04 3.So-4 5.3e-04
Nb-94 5.8.-C 120-1 3.7.41 1.2e00 1.8.00 1.1.00 2.401. 7.1- 2.3.+00 3.300
Nb-O95 2.0-1 3.9.-02 1201 3.9-01 5.0.- -3301 7-502 2A-01 75o-0 1.2e00
Mo93 9.9e.05 2.8-S 63.-05 2.0e-04 3.0.04 1.9.-04 53-S 12.-04 3.-04 5.8e-04

To97m 3.7.0-S 1.005 2.3.-S 7.3.0-S 1.1e-04 72-S 2.0O 4.5-O5 1A44 2.2-04
To99 4.5-OS 1.3.-O5 2.9e- 90.OS 1Ao-04 87.-05 2405 5-5o0-0 1.8.04 2.7.4
Ru-103 1.1-Ot 230-02 72e-02 2-3.-Cl 3.-l 22.-C 4.4.42 lAe-C 4.401 &8.-Cl
RuO 100 aem 1e 02 5.0-2 1 01 24- 101 33902 9.8e-02 310.01 45.l

Ag-110m 9.7"1 21.I 82-l 2.0600 2.9e400 1+00 4.00-C 12040 340 5604.00
Cd-I09 5.7.-04 1.7.04 3.6o.04 1.1-03 1.7eo-W 1.1 -03 3.2-04 7.0-04 22.-O3 3.3.03
Sn-I13 650-02 .4.02 4.1e-02 1.3.- 2.01 13-l01 26.42 8.0.0 2.5-Cl 3.801
Sb.124 S-11 12.1 3.6-01 12e00 180400 1.10400 2.3.C 70 22.00 340+00

Te123m 1.3o-02 2.8 3 8.5.03 2.7-02 4.1.02 2.6.2 5.54. 1.6e.0 529-02 7.7-02
To-127m 1.5-CS0 3.4.04 9.3.04 3.0.3 435e03 2.9-03 6-5-4 1.8.OS 5.7.-03 8.6.-03
1-125 4.1.-04 7.6.-05 2.6.04 8.5.04 1.3.-03 .0.04 1.4.04 .1.-04 1.6-03 2.5.03
1-129 3.290C 4.8.404 2.0.03 8.6e-03 1.0.-02 6.3.03 9.1.04 .9-OS__1.30-02 2.=0

CS-134 5.501 12-01 3.501 1.1400 1.7400 1.1e400 22e01 7e- 2.10+00 3.19400
Cs13S 8.6.-05 1.4.05 5.5.-05 1.8.-04 2.7-04 1.7.04 2.680S 1.1e-04 3Ae-04 52-04
Cs-137 2.0-01 4-02 1.3o-0 4.0e-Cl 60.-01 39-01 &1-2 2A-01 78.01 1.10400
Ba-133 8.902 1.9-2L &602 1.8e-01 27-01 1.7.-Cl 3.6.02 1.1.01 35.01 5ie4

K1f5- 2AA.0
Co-141 4.6.-CS 9.1U-4 2.8-e03 9..03 A.-02 8.8-03 1.7. 03 85.-03 1.8.02 .76-02
C-144 2.00-02 4.5.-03 1.3.02 4.0.02 8.-02 3.8.e02 8.6e-03 2.4e02 7.7.-02 1.1 01
Pn-147 1.2.-04 3.4o-05 7.8o05 2.5*-04 38-04 2.e.04 1.6e-05 1544 4.8-04 73-04

NURE-! 60 02
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Appendii G-1 -Nomaized Efen Dose Equivats from Copper

Table GI.1 Nonnarzed effectrve dose equivalents from all pathways: Scrap yard
Mass-based EDE (pSv/y per Bqfg) Surficial EDE (uSvty per BqIcm2)

RadionucMde Mean th 5h 90th 95th Mean 5th 60th 90th 95th
SM-151 9.-05 2- V57e-OS 1o-04 2o04 1.e04 4.7.-S 1.e04 Se-04 5A4

Eu-154 4.1 l 88e-2 2.6e- 01 1.W .40 8W0I4 1.7.l L0.-01 1.5000 2A.400
Eu-i55 2.1e-03 4.8e-04 1.3- 4.3-OS 650-3 4.1.C3 92e-04 2603 803 12e-02
Gd-153 2.03 54-04 1.5603 503 75-O 4o-03 1 o-03 3.03 0.76003 te-2
lbI160 3Ae01 7.2e-m 22"-01 6-Cl 1.le+00 6.7e-l 1010 -42e-01 1.3.00 2.AeiOO

Tn-171 3.50-05 1.1e05 2.3-CS 70e<01.1.44 7. 2.0e 05 4.-05 1Ae4-04 2.1.-04
Ta-182 42.41 8.9e-02 -2.7e1 860-01 1.3e+00 62e01 1.7e-01 520-01 1.6e+00 2A4.00
W-181 42e-04 8.-O 2.50-4 8U-04 1.30-03 8.1e.4 1.7.04 5.1e.04 18.-3 24.-C3
W-185 &1sCS 78.06 2.0-OS 6%.0-S 98-OS 6.1.-05 1.5-O5 3..-O5 12.44 1.90-04

Ir-192 fle-0l 4.0Q42 12.01 3"1 5.8Cl 3.7.-1 7.6-02 2301 7.-Cl 1.1e40
T-204 1.9.44 4.7.-05 12.04 3.9-04 65.4 3.7e44 9.1e45 2.3.04 4e-04 1.10-03
Pb-210 14.-01 32e-02 85e-02 2.8.1 42.41 2.5"1 62-02 1.7e-01 6..1 8.1.1
Bl207 5.5.1 2.-C 3.. 1.14+00 1.74+00 1.10400 2-.2-M 6.7.41 22e00 3200

Ra-6 68.01 1 1 4. I 14.00 2.1e+00 tW.400 2.9.-Cl BA0C 2.76400 3.00
Ra-228 3.7.-1 8.7.02 2.3.C 7Ae0 1.1e400 7 - .1.- 1.7." 4.5.-0 1..400 2.1e400
Ac27 4.1e400 1.1e+00 2.5.00 82e400 12e401 7.00 2.1e+00 4.9400 101 2A.01
Th-228 1.ee00 376.01 .4 2.5.00 3.9- 25e+00 6.9.41 1t400 4.9e+0 700

Th-230 9.8-Cl 2.6.-0 6.0e01 1000 2Ae .Q 1e.9.0 49-Cl 12400 7.400 5.7e+00
Th-232 4.8e+00 1.e0 Oe+0 0.7.400 1.01 93.400 2eo400 6.00 1.901 2.01
Pa231 &9e40 100 2Ae+0 7.40 12.+01 75400 2.0400 4.7e400 15&01 2.30401
U-232 240 6.3.l 120400 4.0e+00 5.9.00 300 100 2Ae+0 7.6"00t241

U-234 3.9-0 1.0e-4 2.41 71l 12.400 7e01 2.0e01 4.7 01 1.500 2.30400
U-235 3 01 1.1.41 2Ae-1 7.7e41 12+00 7Ae-01 20.1 4.6041 1.500 2.3e400
U296 3.7.41 9e-02 2.3e1 7e-l 1.1e400 7.1.e01 10t 41 1Ae4.00 22e00
U-238 3.6.-1 9.70-02 22.l 72.-0 1.1e400 6.0 141 4301 1Ae40 2.1e00

Pu-26 4.01 12e41 2.7e0I 8.7-1 -1300 83-Cl 22.41 52e-01 W1.700 2.00
Pu-238 12e+00 32.41 7 9- 2Ae400 3.40 Z.3e+00 6.0.41 -lO00 4.6e400 6.90400
Pu-239 1.300 35.41 6.14e01 2.6+00 3900 2.6e400 6.6.41 1.6e400 600 7.00
Pu-240 1000 .50W-1 8..C 2.6e+00 3.0 2Z.00 6-l 1O40 5Oe400 7.00

Pu-242 12e+00 3341 T.7.41 2O00 3.7.+00 2.4.+00 6-Cl 1500 4.8e+00 7.200
Pu-244 13.400 3.7e01 -8.Se41 2.7.400 4.0e400 2.6e+0C 7.1.1 1.6.0 5.1e+00 7Ae400
An-241 140 3.ie 1 830I 2.70400 4.0e+00 2.6.400 6.-C 1.6e+00 52e400 7e+400
An-242m 1.3.400 3.6e-01 8.3.-C 2.7o+00 4.0e+W 2.6.400 6201 15e+00 ie+00 7.80400

Cm-242 4le.02 1-02 3.00-02 9.7-02 -1.5RF01 9.30-2 2.e0D2 5.8.02 1.9.-l 2.9.-01
Cmn-243 - e-01 2.6.4 51e-C 1.9e400 2.9e+00 1.8.400 4.9.Cl: 1.1e400 3.5.400 5.50400
C-244 74.-C 2.0.41 4.b01 1.5e00 2.2e+00 1A.400 3.8.-Cl 9.01 2.e+00 4.4.400
C>-245 14e+00 3.7."1 6.6.-C 2.8oe+00 42e00 2.7e+00 71-le-01 1.7.00 - 30400 .1+00

Cm-247 1.3e+00 9.7.-01 8Ab.- -Z7e400 4.1e+00 2.6e+00 7.1.41 16e+00 5.10+00 7.9.400
Cm-248 5O+o 1.e+00 S.1.400 C1 0 1.5e+01 9.e+00 2.6e+00 6.400 .9e+01 2.90401
Bk-249 4.1.43 1.1.403 2.6-03 83.-CS 13e-2 8-03 2.1.403 .- OS43 10-02 2..2
Cf-248 1.1- 4A9-02 - 9 2 3s-C 4Zo01 2Be0-1 702 I"O1 57.418.7

0-250 62e-01 1.7.41 3001 1.3400 1.e+00 12e+00 32.-Cl 750-1 2.4e+00 3.7e+00
C0451 12+00 33-C 7501 2Ae+00 3+8.00 2.e+00 62.-Cl 1A400 4500 7.0e+00
C-252 4.i6.C 1.41 2.9- E.39.01 1Ae+00 9.0e-01 2Ae01 5.6.01 10400 2.7.00
Cf-254 6.1400 1A.+00 3.9400 1201 1e+01 12e+01 2.7eD 7.00 2e+01 3.6e+01

Note: To conertese wvalues to comverla units (mrey per pCVg Or mremly per pCIJAnT), miply by 3.7.-S
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NonnaU=d Effecdve, Dose Equhrdenu from Copper Aed 1
Table G1.2 Normalzed effectve dose equalents from external exposure: Scrap yard

Radonuclide Mass-based EDE (Svly per Bqlg) Surfidal EDE (Svy per Bqr 2 )
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-3 0.000 0.06+00 .O.400 0400 0.0600 M0e+00 O.OeO0 0.00 O.e+W O.D4r00
C-14 42-07 9.008 2.6-07 s.07 1-08 &1-07 1.7.47 &1.e07 1.60- 2406
Na22 8.0-CM 1.7.41 &0.41 1.6.00 2Ae400 1.500 3.1 9.8.41 3.1.00 4.66.00
P-32 7.4.04 1.1.-04 4.4e-04 1.5-03 2.4-03 1.4e3 2.1e-04 8.3-4 2e-03 4.8003

c m.3 2.004 42-05 12a.04 4.0-04 60-04 3.80-04 o0-05 2Ae-04 7.7..04 1.10.03
K.40 6.5-Q 1.A -02 4.1-02 1.3.-01 2.001 1.3"01 2.6e-02 7.9.02 2..41 3.7.01
Ca-41 0.00 0.06.00 0.0e+40 0.00+00 0.0+0 0.0.0+0 0.06+.0 0.0600 0.0Qe+ 0.0+
Ca-45 2.6-U 5.07 1.7O 539.0 a o00 51e06 1.1.46 32-O 1045 1.-05

cr-S1 £10.03 9.8-04 3.1.-3 1.0.02 1.6-2 9.803 1.9"3 .1 -03 2.0-02 3.1e02
Mn-53 o0 0.00.0 O.0.00 o.6+00 0.0400 0.0+00 0.0000 0.0400 0.0o4+ 0.000
Mn-54 3.00.01 S4-02 1l-C01 8 e1 9.1e-C .1 12-Cl 3.701 1.200 1.700

FO-55 1.20.11 2.5.- 7.3.-12 2.30-11 3.5.-Il 2.2-Il 4.7.-12 U94-I 4.5e-11 6.6e.11
F 

45>1~ O~o11

Co-5 12+00 2.5.1 7.5.41 29+00 3.7.0 2.3.400 4.8-01 1.400 4.5.00 7.0000
Co-7 .393 1.8.3 5.2e.3 1.7.2 2-S.- 1.68a02 34003 1.0-02 329-02 4.8-02
Co- 3.0.41 a.2-02 1.901 9.-O 9.1-1 5.7.-01 12.41 3.6- 1.100 1.76+00
Co.60 l1o+0 2.1.C01 B 01 200400 300 1.*00 4.1.41 12.400 3.90 .700

N3 8.309 1.3-09 4.0a009 13e- li9-S 12-OS 2.6.49 7.709 2.4-08 3.698
Zn-65 22.-Cl 4.6.-02 1.49-C 43-01 S0l 42-01 8e-02 2.6.01 &4..01 12.00
As-73 4.4O5 93-OS 2.8e05 .9e-05 1.4-04 .6.0S 1.8-CS 5.405 1.7.4 2.604
So-75 1 5e-02 1.4-02 4.1e02 1..01 2.0-01 l3e-01 2Ue- 7.9?i42 H 1 &8."1

Sr-89 9.-04 1.9.4Q4 6.0.404 1.90.03 2943 1.B6-03 3.7e-04 1203 3.603 .69-03
Sr-o 3.9.3 8.3e-04 24a03 7.803 12.2 7.5-03 1.6e-03 4.7e03 15-02 22e-02
Y-9 2.2-03 4.604 lAe-03 4.4-03 6.8503 4.3 a8-4 2.7e.3 850-03 1.3.4
Zr93 85.9 149 5449 1.748 268 1.68 3.91.0.8 330-03 4.9.48

Nb93m 52-07 1.1.47 3"e07 1.1e06 16.46 1.0.4 2.1.47 &4.-07 2.000 3.0-06
Nb-94 5.8.- 12.01 3.601 126.00 1.e00 1.1+00 2.4.41 7.1-1 2.300 33.400
Nb-9s 2.00-0 3.9e0 12.01 3.00 6.00-0 3.8901 7.6-02 2.4-l 7.5.01 12.400

MQ.-93_ 2.6.6 .1.7 1.8.-OS .70-0 6 8.0 55O 12-OS 3.5-CO 1.1.-OS_1.60C

To97m 1.49O 3.0. 9.0eO 29CS 4.404 2.8eS 59- 1.8-05 5.605 4.5

To-99 A6e646 1.4.-OS 42o- 1-3e-05 2O05 1.3.5 2.76 1. 2.60S 3.8-05
Ru-103 1.1e1- 23-02 72.02 2.3.- 35.1 22e01 4.4.02 1.4-01 4.1 -01
RO 7.8-02 1.7-02 4.0t02 1.60-0 24e01 150-01 320-02 9.0-2 3.0.41 4.5.-O

Apl0m 9.741 2.1.-1 62.-Cl 2o400 2.9.00 1.9.40 4.0.01 1200 3.8400 5.6600

Cd-109 12-4 2.5.05 7S.-05 240-4 3.6-04 2.30-04 4.9O5 1.50-04 4.6-04 804
Sn-113 ; 5542 1A-02 4.1.42 1.3.-1 2.0.01 1.3.1 2.6.2 8.0002 25.1 3.80.01
Sb-124 5.6001 12.41 3.6-01 124+00 1.600 1.16.00 2.3-l 7.0.1 2.2+00 3A.0

To-123m .3e-0 2.86"3 8.4.43 2.7e.-02 4.1e02 2.680 549.3 1.602 5202 7.7.42
To-127m 1.3003 2.804 85.44 2.7-03 4.1.03 2.60-03 5.4.44 1.6.03 52.43 7.703
1-125 9.-S 12.W-O 3.7.-OS 1244 180-04 1.1Q4 23.e4 7245 2.3.04 3.4a-04

1-129 52..4 12.-OS 3.7.-CS 1.20.04 1.80-04 1.1.4 2.4.45 7.1.45 2.3.04 3.3.-C4

Cs-134 5.5.-l 12.41 3.5.41 1.1.400 1.76.00 1.1e+00 220-01 8.7.-C 2.10400 3.16.00
Ca-135 4.4.46 9.4.07 2.8.46 89.46 13.0-S 8.S0- 1.8006 5A4.6 1.7.45 2.5.45
Cs-137 2.0.-l 42.42 1.3.-l 4.00.01 6.00-01 3.891 8.1.e402 U4e-1 7.7.41 1.16.00
Ba-133 8.9.-02 1.9o02 5.6-02 Ie-Cl 2.7.-Cl 1.7-Cl 3.60-02 1.4-01 3.5-01 5.1.-C

~39 z__
Ca-141 4.5.03 9.0-44 2.8-03 9.0e.43 1AO02 8.8.03 1.7.03 5.5.03 1.7.42 2.7.02
C.-144 1.902 3.9.43 120-02 3.7.-02 5.6.02 3.6o-02 7.6-03 23.42 72.-02 1.1.a-l
Pn-147 1.6.O 354f7 1.006 3.-0 4.9.-OS 320-0 66-07 2.0.OS 6.36 .3U06

_ _ _ _ 640 _ _
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Appmdix 0- _ Nmma=d Eiective Dose EquivW[c= from Cm=
Table 012 Normalized effective dose equlvalents from external exposure: Scrap yard

Radionucide Mass-based EDE (iSvlsy per Bqfg) Surficial EDE (pSvly per Bq/cm2)
Mean 6th 50th 90th 95th Mean 5th 50th 90th 95th

S-n151 1.6.-OS 435 1.0- 08 3.- 5." 3.2-OS 6.6C9 2.0-O 6.Ae- 9..-

Eu154 4.1e-01 .8e-02 2.6 e01 ICl1.34 8.0eO1: 1.7-C1 60C 1.6e+00 2e+00
Eu-155 2.0O&0 430-04 1.3-03 40-C3 6.10-03 3.e- 8.10-04 2A403 T6-C 1.10.02
Gd-153 25e03 62e-04 1.-03 4k-CS 7A-OS 46-S 1.Ce-03 1.0e3 - 9.5e-03 1.-02
Tb-160 3Ae-01 72e-C2 22-01 6901 1.1e+00 .7e. 1.Ae01 42-01 13.400 2.0e+00

Tn-171 62e-6 13C 3-06 12e-O 1.9-O 12.-S 2506 .5-OS 2A-S 5-5
Ta-182 42-1 802 2.701 6.C 1.300 62.01 1.7.-01 52.-C1 1.8.400 2.0400
W-181 4.1e04 8.7e-OS 2.-04 0-04 130-0 8.0e-04 1.7e-04 .1e-04 1.6e-03 2Ae-C
W-185 1.76-05 3.50C l.0.-05 33.-OS 5.1-CS 3.2.-05 6.7.-OS 2A"SO-e-05 C 2.7.-OS

Ir-192 1..I 3.9-02 12.-C 01-l 5..-C 3.7.-C1 7-02 2.3.- 7.-Cl i.e-00
Tk204 104 32.-O5 9.5- 31e-04 4.6.04 2.9-04 62-O 160-04 G.04 6.7e4
Pb-210 4.6e-04 92e-05 2.9.04 9.3e-04 lAo-3 S.Se-04 I9.04 56ge-04 - 1.8.-03 .6-03
607 5.- 12.-Cl 35-01 1.1e00 1.7e+00 1.Ie-0Q 2.C 5.7.- 22.00 32-iO

Ra-=6 6..-1 lAeo-1 4.1-0 1.3400 2.0400 1.3&400 25-01 7.-1 25.0 3.7"400
Ra-228 3.2e-01 7.0-02 - 1.-C 6.60-01 0 6.3. 1.e3-C 4.C 1.3e+00 1e+00
A>227 9.3e-02 2.0002 660-02 1 2A. I 1.5.-Cl 3.)-0 tie-C1 .6-Cl 6.3.
Th-228 SA-1 1.1.C 34-01 I.400 16-i-CC 10e0 22.-l 6.6-1 21,400 3.e400

Th-230 3.5.-O 6.9.-C 22.-05 7.1e- 1.104 6.5 1.3.-O 4.-5 1404 21-04
r-= 2.1-OS- 2.0-4 12e03 4M-3: 6.603 4.-03 -04 13.C2
P.31 7.5o03 1i6e-03 4.70-3 1.6.- 2.S-02 1-02 3.103 92-03 2 402
-22 12 12e-03 62e-03 22-02 3l302 2b02 22e. 12e02 42e-02 6Ae-02

IC
L-234 4e-06 9-07 29-06- S9-C lAo-05 8.9-06 19.-CS 5.6 1.6e-05 2.6.-C5
U-235 22-02 4.6e-3 lAo-02 4Ae.C2 6.60-02 42&0 6.60CSM 2.7e-02 6-02 12e-
U236 20e-6 43e07 1.-06 4.0e- 6.1eS 3.6-C 6.1e-07 24O 76-O 1.1e-05
U-238 9.e-CS 2.1.-03-6.3-C3 2.0e-2 3.0e-02 12e0 4.1-C 120-02 3.9e02 7e-02

Pu-36 60e-6 9.1e-07 3..-06 12e.5 1.9o-C5 12.O5 1.706 6.760C 24-05 S3.7.-O
Pu-238 1.146 2A-7 7.107 2.3-C 3-.06 226 4.6-O7 1.A46 4.4e-06 6.6e06
P.459 9.06 196-0 6.7e-C 1.6-C '2Je5 .6.-C 31.76-C 1.1e05 3. S 62e-O
Pu-240 1Oe-CS 22-07 6.67 2.1.06 32.06 2.006 4207 13-06 4 -0 6.0.06

Pu-242 92eQ7 2-0.C 56- 1.9-CS 2-06 18eO6 9-07 1.1e- 0 .6-C 5.-C6
Pu-244 t1ieI01 2.5-0 72&.02 23 I 3.-l -22e-l 4.7.-02 lAe-01 4.60-Cl 6.6-eM
Am-241 2.76-04 5-C 1.7.-04 54-04 82e-04 520-04 1.10-04 3.34-04 1.1e-03 1.OS
Am-242m l.9.03 4-04 12e03 38-03 U7-O 3.60-03 7.6e-04 2.03 73-O3 1.1e-02

Cm-242 1.5-6 3.1e97 9307 3 6 4.6- 2.6-O 6.07 -1.6 5.7e-06 6..S6
Cm-243 1-2 36-03 1.1e-02 3.6-02 .4-02 SAe-02 72e-03 220-02 6.9o-02 1.0.-Cl
Cm-244 1406 -2.9e-07 8.-7 2.7.6- 4.1-06 2.6-S 6.-C07 1.7.06 6.3.06 7.80O6
Cmn245 6.4e-S 1- 4.0e-C 1-9eC2 10-02 120-02 26-03 7.6.C 2.5e02 S.e-02

Cm-247 9.1e-02 1.A9-02 5.76-02 1.6.C 2.6-1 1-01 3.7e-02 1.10-Cl 3.5-Cl 52001
Cm-248 4.1-C7 6eo 2.6007 S-l 1.3.-C 6o-C7 1.7.C7 1e-07 16- 2A-06
Bk-249 93-6 1.-06 5.-06 2.0-05 2.9-CS I.-05- 2.1eC6 1.1-05 3.6.-C 5.7e-05
C-248 1Ae4 3.0.-7 6.9.- 2.6.- 42.-CS 2.7.4- .o-07 1.7S6 6-06 6.0-O

Cf-2S0 5.1-07 1.1e-07 32e.07 10-C 1.5e06 9.8 2.1e.07 62e 07 2.0e-6 2-O06
Ci21 il-02 26-O 76-03 2A4e-C 3.7e-2 2.3-02 4.9-03 1.50-02 4.70-02 70-02
c-2 1.A-06 3.1e-07 9.0-07 2.9-06 4.- 28-CS 5.8-07 1.7e-06 606 62e-6
C254 6.4+00 1.400 3.40 1.1.401 1.7.+01 101 22e 6.6.400 21.+01 320+01

Note: To cowert teso values to conventonal units (mrerwy per pCVg or mmty per pCV=n,. multiply by 3.7e3
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Namulized Effectim Dose Equivaknts fr= Cm= AvdsG1Normaliz: Efetv Dos Eqiaet fro Copi Ap i G-
Table G1.3 Normalized effective dose equivalents from Inhalation: Scrap yrard

Radionuclide Mass-based EDE (uSvly per Bqfg) Surficlal EDE (pSvly per Bqlcy2 )
Radnu~S e Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

W- 19.-07 5.0.08 12A-07 3.8 7 S.7e07 3.6-07 9.5-08 220-07 72e-07 1.1-a
C-14 61s-OS 1.6e 3.8e-S 12.-0 1.9-05 12.-0 1-O 7-O .4.-OS 3.5
Na-22 22-0S 5.9.-S 1.4-O5 4.4.0-S 8.7e0S 430-5 1.1S 2.7-O5 &5.-05 1.3.-04
P-32 2.0e-5 3.4.-OS 12e05 4.0.-05 _ 2-OS 3.58-0 3X-O 20-S 7.8.-OS 12904

0.38 8.4"05 1.7-S0 4.0.-05 1.30-04 1*9.-04 12-04 32.-S 7.7.-0S 2.54-04 3.80-04
K-40 3.6.-O5 9.6.-O 2.3-O 7.3.-05 1.1-4 7.0.-OS 1.8.-05 4.4-05 1.4-04 2.1-04
Ca-41 3.9.-0 1.0eOS 2.5e- 7.9-OS 12.-OS 7.6e-OS 2.0-O 4.7.-O 15-S 2.3.-0
Ca-45 1.8.0 4.7.-08 1.1.-S 1.-5 5.5-eOS 35-O .1.-O 2Q1. 8.9.-O 1.1.-04

0-51 62.07 1.40-07 3.80-07 12-O 20BS 12.-OS 2.8.-07 7.3e-07 2.4.0 3.7.O
Mn53 1.504-O 3.90-07 9.1e-07 2 4A-OS 2.8-0 7A0-7 1.8-O 5.7.-O 6-S
mn-54 1.9-05 5.00O 12-05 3.8-0 5..-OS 3.8e-05 9.5.- 2.3.-O 73.-S 1.1 -04
Fe-5S 7.7.-OS 2.1.-OS 4.5.-O 1.6-0S 2.4e-O 1-O 1.- 9 3.0.-S 4.5-O

Co-% 9.8.-05 2.60OS 8.1.-05 2.00-04 3.0-04 1.9e-04 4.9..05 12a-04 3.0-04 5.904
Co-57 2.0S 67.-O 1.6-05 5.1-O 7.-S 4.9.-OS 1.3.05 3.0 9.8-05 15e-04
co58 2.6.OS 6.9O 1.6.S0 5.3OS 82"5 OS 1.-S 1.-0S 32-05 1.0a004 1.60-4
CD-SO 03.-04 1.7-04 4.0-04 13-03 1.-O03 12-03 32.-41 7,7e-04 2.5-03 S.7e-03

N3 9.1.-S 24-VS 57 S 1.8.-OS 2.8o.OS 1.80-05 4.6.O 1.l-S5 3.5-0S 5.4.05
Zn-6 5.6.-0S 1%.O05 3.5.-O 1.1e-04 1.7e-04 1.1e-04 2.9.-O5 6.8.-O 220-04 3A.-04
As-73 6s 22.-OS 5.3.-O3 1.7.-05 2.6.-O 1.7.-0S 43-O 1.0.-S 3.3.-05 5.1.-OS
S.-75 22-OS 5.9.-OS lAo-OS 4.So-OS_. A5S 4.3-OS 1.lo-O5 2.7.-OS 38.-S I.3.-04

Sr89 1.5e-OS 3.7- 9.1.-OS 3.0e-05 4.5-OS 2.8.-OS 72- 1.8."5 5.7. 8.9.0
Sr-90 7.2-04 1.9e-04 4.5-04 1.50-03 229-03 1.A-03 &70-04 &7.04 250-03 4.3*-03
Y-m 1.1a004 2.9.-OS 7.1.-0S 2.3e-04 3.50-04 2.2e-04 5.6.-05 1.4s-04 4-04 &90.04
Zr-93 2.4.04 6.5-O 1.5004 4.90.0 7.4.04 4.70-04 129-4 2.9-04 9.4e-4 lA-03

Nb-93m 8-05 2.3.- 5.-OS 1.7.-04 2.60-04 1.6-04 4.3-05 1.0.-04 3.30-04 &0.-04
Nb.94 12s-03 32&..4 7.60-04 2.40-03 3.7e-03 203 6.144 1.5"-O3 4.703 7.20-03
Nb-95 12.-O5 2.9.-O 73.O 2.4.-05 3.7.-0S 2.3.-05 5.5.O 1.4.S 4.6e-05 7.1.OS
Mo-93 8.3-OS 2.2.-OS 5.2.-OS 1.7.-04 2.50-04 1I6.-04_42.-OS_1.0&404 3.20-04 4.9s-04

Tb-97m 12.-OS 3.2.-OS 7.Be- 2.5.-O 3.8-5 2Ae-OS L20 08 1.5e-05 4805 7.4.-O5
TO-99 2A-S 85.08 1.5.-OS 4.9e-05 7.4.O 4.7.-OS 12.O5 2.905 9.4.O 1.40-04
Ru-109 1.9.-O5 4.70 12.O 3.8.-0S 5.8.OS 3.6e.05 8.900 2.2-05 7.3.-05 1.1-04
Ru-106 1o03 3.6&-04 3.4-04 2.7o.3 4.1o-03 2.6-03 .804 1*.603_ 5203 ,00.03

Ag-110m 2.2o-0 3.9*0S 1.4e-04 4-5-04 O8A.04 4.3e-04 1.1-04 2.70-04 6304 13-03
Cd.109 329-04 .6.-05 2.0.04 &5.04 1.00 53-04 1.5t04 3.9e94 1.3-03 1.903-
S113 2.8.-OS 7.3.- 1.7.0 U.-05 850 5A-O5 1.4.05 33.05 1.1e-04 1.7.04
Sb-124 5.9-O5 1.- 3.7.-OS 12-04 1.8.e04 1.1e-04 2.9.-O 7.1.-S 2.3-04 3.8-04

TO-123m 2.890S 7.3.-S 1.7-O 5.6-DS 85e05 5A4.OS 1.405 3.3.S 1.10-04 1.6-04
T.127m 5. 1.50-O 3.5-0 1.1e.04 1.70-04 1.1.-04 2.9-S 80-5 229-04 3.40-04
1-125 5.7.-05 1.5e-05 3.5.OS 1.1*-04 1.8..04 1.1e-04 2.8.-05 .8.-05 220-04 3Ae404
1-129 5.I.-0 1.4.04 3.20-04 1.0-031.50-03 9.8.04 2.60.04 6.1.-04 2.0.-03 3.03

Cml 34 13o41 350 8.3.-OS 2.7.04 4.10-04 2A6-04 6.7.-0S 1.6e-04 &1*.04 7.9e04
Cs-135 1.3.-5 35-O0 83.-OS 2.76-05 4.0.05 2.6.-05 6.70-OS 1.5.05 52.-O5 79.-05
CO-137 9.3.-05 25-OS .&8-05 1.9-04 2-04 1.8o.04 4.7-05 1.10-04 3.6e04 5-04
Ba.133 23*0S 1. 1A45O 4.6.05 69.- 4.4e-O 12.05 2.7.05 8e-0 104

C-141 1.8O 4.3e-6 1.1.-0S 3.6.05 5.5-OS 3Ae05 82.06 2.1.-05 6.90-S 1.1e-04
Ca-144 1.0e-03 2.8.04 6.5.04 2.1e-03 32-03 2.0.03 .3.04 1.3.-0 4.0-03 &2o-O
Pm-147 1.1e4 3.0-OS 7.1e-05 2.30-04 3.504 22-04 5.70 1A4.04 4.4.-04 67.-04

DJUMLU-JMU ~ ~ ~ ~ ~ ~ -
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A 1cdx- Nonnalized Efrective Dose Eauivalwb fi-cm Cormer
Table G1.3 Nonnalzed effectve dose equlvalents fom Inhalation: Scrap yard

Radio cfde - Mass-based EDE (pSvfy per Bqg) Surfidal EDE (pSy per Bqfcm2 )
Radl e Mean - 6th 6th 9th 95th Mean 5th 50th 90th 95th

Sm-151 8.8OS 2.3-OS 6.S 1Ae 04 2.7.-4 1.7e-04 4Ae4-5 11e-04 3Ae-04 62e-04

Eu-154 8.3-04 22e-04 5.2e04 1.7-03 2.-3 1Se-03 - 42e04 10 3 32e-03 49-O03
Eu-155 12e-04 2e-S 7.5- 2A-O4 3.7.44 2-30.04 Lie-S 45 -04 4.704 7.1e-04
Gd-153 20- 6-O 1.-05 6-O 8045 6.1e05 1.3.-C 32e-W 10.04 1.64
Tb-160 6.1e5 16-OS 3.A.5 12e-04 19.04 12.4 3.0.- 7.35 2A.-04 36-04

T-171 2.6-05 7.06 1.6.-CS 6%-0e S-S .1-05 1.305 32-S 1.0-04 1.8-04
Ta-182 12e-04 3.1e-05 7.3-0S 2.04 3.604 2.44 6-9.-05 1Ae-04 4Se0-4 .9e.04
W-181 4.0.07 1.e47 2.E.07 8.0.47 1.2e06 7.7e-7 2.0.47 4.e-C7 1.5-0S 24.-OS
W-185 8-W06 4.07 1.1.-06 .7e-O 6-- .6-OS6 12-07 22-06 72e.-C 1.1.405

Ik-192 605 1.84-O 44305 Ao-04 2.1e04 1.04 8.4S 8 6.05 2.7-04 4.1e04
T-24 70.6 1.O 4Ae.-O 1.4.-5 2.1e-OS - le 8. a 06 8.-S6 2.7o.05 4.1-S
Pb-210 65.42 1.7e-02 4.1-02 .3. 2A.1 13.1 33.2 79.2 2.50-01 3A91
6=O7 6.8-OS 1.0-OS 36.-OS 1.2.4 1I80-04 .le-4 3.094OS 7.0-OS 2.3.04 3.604

Ra-=S 2.5-02 6.7&0 1.6-0 6- 7.702 4-0 1.e0-02 3.0e-02 9.7e-02 1.5001
R-228 2.8602 6.7eO2 1.8-0 5.7e-02 8.7.42 e-02 12-02 3 .420 0 1.1.-l 1. I
Ao-227 9 .8e+00: 10.400 2ie00 7.7+00 12e+0 740400 1.9.00 4.6040 15.401 2.3e01
Th-2 _ 01 1S.01 4.6.- 1.6.e00 2.2e+00 1i4+00 - Le-Cl 86.7e 1 2.e+00 4.400

Th.230 : 9.-Cl 2.&6.Ol 6.9.41 1.900 2.400 1400 48.-l 1.1to00 37ej.00 6.6e00
lh-232 4800 1 00 3000 9.7.400 1.6M01 93400 2A400 15.400 1.e+01 260
Pa231 3et00 1.040 23400 7600 1.10401 7.000 1e+00 4.500 .5+01 22e+01
U-232 '1.900 620-0 12e+.00 -3 00 6e00 3800 8801 2.300 7.6e+00 1.1.01

U-234 3.9a 1.0.41 2&41 T-l 12400 7.5-01 2.001 4.7.1 1.6.400 2.3.400
U23 36 9.6e-2 22e-01 72.01 1.1e00 6.91 1.8.1 4.3.-0l 14.e00 2.1400
U-236 3.7.01 .8.2 23.1 7A4- 1.1e+00 7.1e01 1.9.1- 441 14.00 22400
U,238 3.6O 92*-0 22.l O1 O 1.1400 6.7e-1 1"01 42-C 13400 2.0400

PU-23 42e01 1.1e-01 2.6-C 8Ae- 1J400 614e1 2.1-01 60.-C 16e400 2e+00
Pu-238 1.1e+00 3.1-1 72e1 2.3.40 3e+00 2.2e+00 5e"01 1400 4Ae00 6C800
Pu-239 13.4 33.4 7A.841 2.6400 3A 2000 64.1 1Se+00 4.0+00 7A00
PU-240 13+00 3.3-l 7A8.1 S 2.5400 3.8 2Ae400 64.-1 1.5e00 4.900 74000

Pu-242 1.20400 32-01 7..-1 2Ae400 3.6+0 2e+0 :6.-C l 1 4e+00 4i00 7.1.+00
Pu-244 12+00 3.141 7A.M 24.00 o .q+ 23e400 6.Ce-l 14.00 4.6e400 70e400
Am-241 1.30400 3.1 -1 2.600. 900 2.500 6.6-01 16+00 6.e00 7.7.+00
Am-242m 1.30400 34A0 81 26e400 3.90 25000 6.51 1.6.00 -0000 7.6e+00

Cm-242 4.7.42 12e-2 2$ 9A02 940. 1A-l 9.$Z-02 2402 6.7.0-2 121 2.8-1
Cm-243 9.0 1 2-01 SeC 1.600 2.7400 1.7e+00 4-l 1.1e400 o340 6.3400
Cm-244 72e01 1..01 46.C 1.040 22e400 - 1Ae+00 .7e41 8.7.41 28400 4.300
Cn-245 1.3.400 3..1 8.3. 2.7e400 4.0e400 2.000 6.71 10400 62.00 790400

CR-247 12e400 32.-O 7..l 2.400 &71.00 2.e400 6.1 l 1.6400 4.7e00 720400
Cm-248 4.8.400 1300 .400 97.400 -101 940 240 6.04 19+01 29001
Bk-249 4003 1.1e03 2.-03 8.1-03 12e-02 7.7.-O 2.003 4.8.43 1.6-02 2A02
C1248 14.41 38-02 Q.0.0 2.94 4-01 2.-C 7.3.2 1.7.-01 -C l 8.5.C

C-250 60- 1.61 3.8.1 12.400 -1800 12.O Se-Cl 72.-C 2.300 3S4
Cf-251 1.1e+00 3.0.1 7.1.-Cl 23.40 3.0 20+00 6-001 100 4Ae00 6.7e+00
CM252 4.6.-Cl 1 .2. 28.I .1C 1Ae4OO - . .1-l 2Z3" 6.4.01 1.7400 2.7e+00
Cf-254 6901 18-C 4 1 1A+0 2.1.40.0 13000 34.1 8-C 2.7e400 42.+00

Note: To cnvert tese valhus to convertional unb (memyper pCag or mmfy per pCUcm nxuliply by 3.7.-S
q~7 Dd- .~U-iOQLI
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NormaUzed Eff=tive Dose Equhml=ts fta Copper Anix01

Table G1.4 Normalized effective dose equivalents from Ingestlon: Scrap yard

R bdndd Mass-based EDE (uSvly per Bqlg) Surfclal DE (USv/y per Bqcm
Mean 5th 50h 90th 95th Mean 5th 50th 90th 95th

S3 6204? 40- 3.90-07 1 2.0OS 12e.0 7.6e-08 7.Se-07 2.5O 3.9.-OS
C-14 20S 1-0 135 4-O5 8.65 3.9e-05 2.5e46 2 05 82o-05 1.3.04
Na-22 1.1.404 7.0.6 8.9e-S05 2.3.44 3.6e04 2.1e44 1.4.-O5 13.44 4.5.44 69.04
P-32 3.7e-OS 2.0.0 2.0e-05 8.05 12e-04 7.1e405 3.7e 39.5 15.4 23e Q4

C-38 2.9.-05 1.9e- 1.945 62-OS 9.05 5.7 3.6.O 3.6.-OS 12o04 1.8-04
K-40 1.Oe-04 1.2.05 1.1e-04 3.8.44 5.9e.04 3.5-04 22.45 22.404 73O4 1.1.-03
Ca-41 12.-O 7.907 78.46 2.6.-5 4.905 2.445 1.5"6 1.5.05 50-05 7.7.45
Ca-45 2.8.405 1.8.46 1.8e-05 &.0.4 9.29-05 55.5 3.5.46 U0.05 1.10-04 1.80-04

Cr-51 8.9e-07 5.6." 5.4e-07 1.46 2.9-06 1.7.46 1.0.47 1.0eS 7 06 5.76
Mn-53 1.0.46 6.7.40 8.6-07 2206 3.4e.05 2.0.-O 1.3e-07 1B3OS 4.3.46 66.4
Mn-54 2.e-05 1.6.46 1.6-S 5.5.40 8Ae6OS 5.0.-05 3.2.06 3.1.05 1.0.404 1.6-04
Fe-55 5 - 3.7.47 3.7. -O 1e2-OS IWO 1.1-05 72e-07 7.0.46 2Ae4O 3.6e-5

Co-5S 8.3.-O 53.46 5.2.05 1.7.44 2.7e04 1.6e-04 1.0.45O 1.0.04 3A-04 51e04
Co-57 &96 4AO-07 4.3.-0 1So-05 2.2e0 1.3-OS 8.50-07 83."S 2.8.05 43.-O
Co-B : 2Ao.O 1.5.-O 1.-O05 1-S 7.8.0S 4.7*-O5 2.9e-06 29.OS 9.4S 1.504
Co.60 9.9e-05 5.4.46 62.45 2.1.4 32.04 1.9.04 120.05 12e04 44.0.4 8.2-04

N-63 S.6e-6 3.69-07 3.5.0 12.S 1.05 1.1.-O5 &90-07 6.8.46 2.3.5 3.5eOS
Zn-65 1.3.44 8.4 8.Ae-OS 2.8.44 4.3.4 2.8.44 1.6.-05 1.9-04 5.4.44 8-04
As-73 5.8S 3.7e07 3.7.48 12D.05 1.9.5 1.e-0S 7.1e-07 7.0.46 2.4-05 3.i60
S-75 8.3045 5-34 53.-OS 1-04 2.7e04 1.60-4 1A045 1.0404 34 0 20-04

S-89 8.9.-05 4.4.-OS 4.3.-S 1.5e04 2.3-04 1.3.44 8.5.-OS 8.3.-S 2Ae-04 4A.404
S90 15-03 9.5.-O 9.4-04 3.1e-03 4.80.0 2.90-03 1.84t4 1.8e-03 60&03 9.3.43
Y-9 TAo-0S 4.7e4 4.6&-05 1.6.-04 2.40.04 1.eQ4 .. 48 8ooS 304 4.6-04
Zr-93 1.6.OS 1.0.46 1.0.05 3.4.-OS 52o.5 31.-OS 2.0.06 2.0-OS 85.45 1.O-04

Nb-93m SOS 32.07 3.2.6 1.1eO lie-O 9.8-N .1 2.15 320-05
Nb-94 &99-O5 4.4.O 4.4.05 1.5.04 23.04 1-34-04 8.5- 8.4.-S 2.8.44 404
Nb-O9S 1.7-S 1.1S 1.1- 3.7-05 S.7e-5 33-OS 2.1.e 2.1.5 7.1.O 1.10-04
Mo-93 1-.3.O 8.4.7 82-O 2.8.-OS 4.2.-OS. 2.5.45 1.6.-O 1.8.45 5.3.-OS 8.2.5

To.97m 1.0e- 8.6e-07 6.08- 22-0S 3.4"5 2.0.45 1.3.-O 1.3-0S 420S 8505
TO" 1.4.0-S 9.1-07 9De46 3.0-O 4.6e-05 2.7-S 1.7.S 1.7.-OS 5.8.-S 805
Ru103 2.1-0S 1.4a 13-eOQ 4.5.45 7.0.S 4.1.-S 2.6-O 2.6o-S0 8se5 13-04
Ru-lOD 26Q4 1.6eOS' 1.8.-04 5.4.04 8.4.e4 S.Oe04 32e05 3.1.-04 1.0403 1-3

Ag-110m 9.9" 6 8.4-0 8-3S 2.1.4 32904 1.9.04 12.45 120-04 4.1e04 62.-04
Cd-109 12e Q4 7.9.46 7.8045 2.6&-04 4.0e-04 2.4.44 1.50-S 1.5.04 1.04 7.8.04
Sn-113 -2.7.S 16.-O 1.7.-0 5..-O 8.905 5.3e-S 3.4.4 3.3.05 1.1.04 1.70-04
Sb.124 7.9.5 5.0.46 5.0.-O5 1.7.44 2A6-04 1.5.04 9.56__9.5.0 3.2.04 4.9.04

TO-123m 40-05 3.1.-O 3.1.5 1.0.44 1.6.-04 9.5-S 6.0-0 5.9.-05 2.00-04 3.1.04
TO-127m 7.7e45 4.9.-O 4.8.45 1.6.-04 2.5.04 1..04 9.4.-O 9S 3.1.-04 4.8e 04
1-125 3.00.4 1.9.45 1.9. 8.3.-O 9.8a.04 5.8.44 3.7.-OS 3.60-04 120-03 19.3
-129 2.7.43 1.7.44 1.70-03 5.7.03 87.-O 5.2.-O 3.3.04 32.-03 1.102 1.7e02

C-134 7.0.-O 4.55 4A-04 1.5.e- 2.3e-03 1.4.-03 6.-0S 85e504 2.8.-0S 4.4.03
CS.135 8.8.45 4.4-0 43-O5 1-5.-04 22-04 1.3e04 &4OS 8.3.-OS 2.8e44 4.3e.04
C3S 4.8.4 3.1e-05 3.1-04 1.0-03 1.603 9.4o04 8.0.5 5.9.04 W 2 03 3.0.43
Ba-133 3.30S 2.1.-O 2.1-0S 7.0-0S 1.1.-04 8.4.-0 4.1e0B- 4.0.9-5 1.3o04 2.1.Q4

Co-141 1e-0S 12.06 12e-05 4.10-S B2-05 3.7.-0S 2.3OS 22.S 7.8-S 12.-04
C.-144 2.0eQ4 1.3-OS 12e-04 4.1.O 6.4.-04 3.8e04 2.4-05 2.4a.04 8.0.04 12e&O
Pm-147 1.0e05 B.4e07 3.-OS 2.1-0S 3-.-0 199.05 12.46 12-OS 4.10S B3.05

-4UMZ43- ou 1- 
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NammUzed Metive Dose Equivalmu fr= Coppcr
Table GIA Normalized effective dose equivalents from Ingestion: Scrap yard

Mass-based EDE (Svly per Bqg) Surficial EDE (uSvly per Bqicm2)
Rac l de Mean 5th 50th 90th 95th Mean 5th 50 90th 95th
Sm-151 e06 2.4-07 2Ae4-C6 L0- 12-05 7.3eOSo 4.6.07 46o-S 1Se05 2A05

Eu-154 92.C5 5.9-O 5-O5 2.Me-04 3Ae04 18-04 1.1eO5 1.1e04 3.e.04 U..-4
Eu-155 1le-05 9.50 9.3.-O 3.105 4.9.05 2.e5 1W0 1 t.8.05 6.0 92-05
Gd-153 1.1e-05 6.99-07 6.8e-06 2.3-05 Sze-OS 2.1.eO5 1-6 1-05 4.4-OS 6.7-05
Tb60 S5-C 3e-OS 3A-O5 1.144 1.8.04 1.104 56.-0 61;-05 22-04 3A-04

Tm-171 -4.1-6S 6-7 2.6.0-C 8.7.-O 1-05 7.e-CS 6.1e-07 5.0O 1.-05 2.6e-OS
T6182 6- 3.6- 05 1-O 12e-04 104 1.1.-04 6.9.-06 6.8-05 23e-04 3.504
W-181 20 16.-07 1606 5.2e06 8.1eO6 48-06 3.e-07 Ske-06 O-05 16.-O5
w-185 li-OS 82e-07 8.1.-OS 2.74.OS 42.-OS 2A.5 1.6-OS 1.6.-OS 52-OS .0.-CS

b-192 4.6.-O5 3.0-06 2.9.-O 96.-05 1-04 9.o-OS 5.7e-O6 6e-C5 1904 22-04
T1-204 32-005 21-e06 2.-OS 6.9e- 110)e4 62O 4.0-OS .9.-05 1.Se-04 2.O-04
Pb-210 7.0o.2 4Z-O 4O-2 1-Cl 2..-01 1.4-C .7e03 8.S-02 2.9.-01 4Ae-01
9S-207 53CS 3A4-S 3.4-OS 1.104 1.70-4 1.004 6C 6.Ae-05 2.2e04 3.3.4

Ra226 .1.3e2- G.3oV Ole03 2Je0 42e.02 2-ta-2 1~e-3 A-102 53-02 L.e-M
Ra 2Z8 IAe-02 9.0-04 68-03 3.08-02 4.68-02 2.7-02 1.7-03 1.7e4-2 .7*-02 &8e-02
Ac-227 l.4e0- 0-2e-S 9-02 3.-Cl-0 4.6-Cl 2..-0 1.68-02 1.7.-C1 5.1C 9.O-Cl
Tn-228 7.7e03 4.9-04 4-M03 1.6e-2 2.O.02 1-0 9e-04 9.3.03 3.1-02 4Ae-2

Th-230 5.-03 S 3404 3A0-03 1.1e-02 1.7e-O2 1.0e-02 6.50-04 64-03 22A-02 3.S-02
Th-22 27-02 1.7e03 1.76-02 5.60-02 8X*- 5.1e-02 3-9W-O 32e-02 1.1-e01 1.7.0-C
Pa-231 1.0."C 6.6e-03 6.e-02 22.-01 3.3.Cl 2.0e-Cl 1.38-02 12.01 42.-Cl 6.5.-1
U-22 1-M 820-04 8.1-a 2.7.-02 42e02 202 1-03 16e-2 52e-02 5.1.02
F
U-234 - 2.7.-O3 1.804 1.7eOS 5.-03 8.9e-03 3-03 3.4.04 3.O-3 1.1e-02 1.7.-02
U-.235 280-03 1.7e-04 1 .e-3 55-3 Mo-CS 50-0 32e-04 3.1.3 1.1e02 1e02
UJ-236 2.6e-3 1.7.-04 1.6- 03 5.5.-C 85e-03 503 32e04 3.2.-C3 1.1e-02 1.6e02
U-28 2.6e-O 1.7e-04 - OS*M 55e- 8.5e-03 5.0.-C3 32-04 32e-03 1.1e0-2 1.02

Pu-236 1.1.02 72.04 7.1e-03 2A-02 3.-2 22e-02 14-03 1A-02 4.6-02 7.0e-02
Pu-238 .1e-02 2b-03 2.0e-02 6.6eO2 1..C 6.0 0 3- S8-02 1.-Cl 1.901
Pu-239 3.4-02 22e-03 22-M 7.3e02 1.1.-Cl 56 42e-03 42e-02 14-01 2.2.
Pu-240 340-02 2.2-03 220Q- 7ie-2 1.1e-Cl 6.6e.- 42e4S 42e-02 1..-01 22."

Pu-242 .Se-02 2.1-03 Z-02 6.9.-M 1.1e1 6Je-02 4.0e-03 102 13.-Cl 2.0"-01
Pu-244 32902 2.1e-03 2.0-02 6.Se-02 1001 62042 4.003 3-2 130Cl 2. -O
Am-241 S-02 2.3e-03 22e-C2 7o-02 1.1e-01 6.0-02 4.3.03 4e-02 1.-01 22.-l
Am-242m 3.02 22-OS 22e-0 7e-02 .ie-0l 6.8e-2 4.3.-C 42e-02 1.A-01 22."

Cm-242 1.0e-C 6.7o.5 6..-04 22"03 3-03 2.Oe-03 1.3-04 1.3-03 42e-03 6o-03
Cm-243 2.4e-02 10-03 15-02 52.02 7e-02 4.7-02 30-03 3A9-C2 9.9-02 1e1
Cm-244 l19-02 ie-03 t2-02 4.1e02 6.3-02 3.8-02 2A-3 2.4-02 7.9-02 12.-C
Cm-245 03.6.2 -2.303 - 2.-02 7.7.-02 12C1 70-02 4. -4Ao-02 1-Cl 2.-1

Cm-247 -2 2.1.-O3 2.1e-02 7.Ce-02 1.1e-01 6.4e02 4.1e-03 4.02 1.-01 2.1.-Cl
Cm-248 I-41 85003 6ie-O 2.8.-C 4-01 6-C 0 1.-02 1. l 541 5.30C
Bk-249 12e-04 7-06 T3e-C 2.504 3-04 22e-04 IA-05 lAo-04 4.7.04 7.3.-04
Cf-248 3S-O 2.04 2.0eOS .7-O3 1.9-02 61.e03 39e-04 3.8F-3 1-02 2.0C2

Cm 2.1.02 120-03 1.302 4.4e02 6.70-02 4.002 250-03 2.5-02 4e-O2 1.3l
C1451 4.7.-02 3.0e-O3 3-02 e1.0.-C 1.Cl 9.1e-02 6-03 5.7e-02 1.9.C 2.-l
Cf22 1.A-02 6.70-04 66-03 22s.02 .40-02 2.0e02 18-03 1.3e-02 42e-02 6.5e-02
Cr-254 1I.e02 12e-C 12e42 4.0e-02 62e-02 3.7.- 220-03 2.02 77-02 12eO1

Note: To comvert =eso values b coxventional urdts (mrmfrf per pCal or nimm per pCUor t), mtiply by 3.7eS
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NormaHzed Effecdve Dose FWvalents from Comer ApplyxG-l
Table G1.5 Normalized effective dose equivalents from all pathways Handling metal product

Radionucide Mass-based EDE (pSvty per Bq/g) Surliclal EDE (pSv/y per Bqfmn2)
nu Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-3 0.00.00 0.0.400 0.0400 00000 0.00+00 0.0000 0.080+0 0.0000 0.00.0 0.00+00
C-14 0.0e400 0.00.00 0 0.0.S0 0.0400 0.0000 0.0e-iO 0..0 0.0.400 0.0.400
Na-22 6.0-O 9.40-07 42-O 1.3.O 1.7-05 128-05 1.8.-O 8.1"S 2.5F.05 52-05
P-32 98-0S 1.4.-O9 A-O9 h1-C8 2.9-08 1.9-S08 2.8.09 120S 42.-0 .7S

6W F I"ia El 

C-36 0.00400 0.000 0.00+0 0004 0.0000 0.000+ 0.000 0.0.00 0.08400 0D000
K-40 4.3e-07 73.-S 31-07 92-07 12.-0 83e-07 1.4-7 5.907 1.8.-OS 130-0
Ca-41 1.0.-09 1.8.-10 7.6e10 22e-09 2.8.-09 2.0.-O 3.40-10 1.5.-09 42.O9 4-09
Ca45 2.9.9- 51-1 22-O09 8.09-S 7.9 56.09 12.-S9 4.2"09 12e-08 1508

C-Si 52e-O8 7.4.-09 3.6.-O8 1.1-07 15007 1.0e-07 1.4-08 6.9-08 22-U07 2.-07
M-3m 5.6.09 1.5-OeS 4.3.-09 1.1-8 1Ae48 1.1.-OS 2.9.-OS 8.3.09 2.1.08 2.7e-0B
Mn-54 8.o- 1305 5.7-OS 1.7.04 2.2.04 1.6-04 2.4.05 1.10.04 40-04 4.4.04
F.-55 8.4-O08 1.O8 6.2eO8 1.8.-07 2.3e07 1.8o07 2.9-08 1.20-07 3A-07 4-07

Co-5 2.7e-OS 2.8e-04 1.70-03 6.0-03 8.1.03 52-O3 5.5-04 3.30-03 1.20-02 1.6e02
Co-S7 5.0.-05 5.506 3.3e0O5 1.1.04 15-04 9.7.-05 1.0.0-S 6.305 22.-04 10e-04
Co-58 7.90-04 83.05 5.1.-04 1.8-03 2.4"03 153 1.60-04 9.8m604 3.4-03 4.76-03
Co-60 2.3e03 2.5.04 1.5.-3 5.8.3 72033 4-5.-0 4.8o04 2.9.-03 1.2 1.4e-02

N63 3.e07 42.8 2.3e-0 7.07 9.2o-07 83-07 9A08 4-50-07 1A.-08 1.806
Zn-65 2.10-04 .0-05 1.5e-04 4.7a-04 5.2-04 42X-04 5.0s-05 2.80-04 9.0.04 120-03
As-73 2.7.07 78S 2.1T7 510T7 6-7 520-07 1.5.07 4.1.07 90-07 120-06
Se.75 1.3.04 2.2.-O5 8.1.-OS 2.6.04 3.04 2.4.-O4 4.1.-OS 1.8.-04 5.b.-04 8.70-04

Sr-89 1.6.08 3.-S9 12e0S 30-08 4.1-08 3.0e-08 2.-09 22.08 8.1.08 .9"S
Sr-go 1.80-07 42-OS 1Ae07 16-07 4.507 357 8.0-08 2.6.07 8-07 8.e07
Y-m 10.0087.l0 .3.-OS .1.-8 7.Be-8 5.9.-O8 1A8 4A.408 129-07 1.50-07
Zr-93 1.6.-8 42.09 1.3.S 1e-.08 4.0e-0 3.1.O 81.e-09 24e-08 8.1.-0 7.808

Nb-93m 5.7e-O9 1.09 4.4.09 1.1.08 1.4-08 1.1-08 2.8.-09 8.-OS 2200 2.7e-08
Nb-94 4.5e8-0 7.3007 32-O 9.6-08 10-S 8.8.-08 1.49-OS 8.2.06 1.9-e05 2.59-05
Nb-95 1.4O 22.07 9.90-07 .1.05 4.1eO0B 2.86 4.1.-07 1.9.S 59.O 8.1.-OS
Mo-93 8.1-S09 1.6.9- 4.7*09 12.-O 1.508 12.-OS 10.-09 9.1.09 209- 2.9.08

To-97m 1.6.-S 420-10 1.3.-O 3.20-09 4.1- 32e-09 8.00-10 2.4e-09 .309 .0.9
To-99 2.509 Ae-10 2.0eOS 4.009 52e-09 4.9.09 1209 S3.8O9 9.6-09 1.2e08
RF10S 1.9.-0 329-04 1.40-3 4.0.-03 5.1-S 3.6.03 6.00-04 2.6-03 7.7.03 1.0o-02
Ruj-lOS 1.40 3.1-0 1.1.-03S 2.9.-OS .7-03 2.8.-03 8.0.04 2.1.-03 Up7-03 72.-03

Ag-110n 1A- 2.4e - 1.0e-02 2.9O-02 3 -02 ±60-02 4.6.O3 1.90-02 5.50-02 7.1e.02
Cd-109 2.6.-0S 5.8-07 1.9.06 3.06 6.6-0 5.0.06 1.1S 3.7e- 1.0e-05 1.6-05
Sn-113 1.90-04 30.05 1.A-04 4.1.-04 5304 3.70-04 55.-S 2.6%.04 8.00-04 1.0.03
Sb-124 1.7wS 1.8.04 1.1.03 3.7V03 5.1eOS 32.-OS 3.5e-04 2.1.-03 73O 1.00-02

T123m 3A0S 5.0.06 2.4*4-S 7.1.-OS 9.1e05 5.5.-05 1.10 4.7e05 1.40-04 1.80-04
T-127m 3.59-06 9.3.07 2.7.-O 6.9.-0 8S.6.06 6.8.-0 1.8.OS 5.1. 1.3-OS 1.7e-O5
1-125 0.00+00 0..4 O.O0.0.400 0.000 0.0.400 0.0400 0.0.400 0.0400 0.0.400 0.0.400
1-129 0.00.0 0.00400 0.00400 0.06400 0.0O0 0.0.400 0.0Q00 0.00.00 0.0.00 0.04

W~~~j -7 Z-nW'-iW: 'KA"HOM~ 

Cs-134 7.1.04 12-04 1.04 1.5.-O 1.9-03 1.4.03 2A-04 9.9-04 2.9-0S 3.7eO3
C3-135 8A-07 lAo-07 .3-07 1.8.-O 22.06 1.6.o08 2.86-07 12.-0 14&0- 4.3.06
Cs-137 2.7-04 4.7.-OS 1-04 58-04 7.20-04 5.1e-04 9.1.-OS 3.7.04 1.1.OS 1.4-03
Ba-I33 9.55 150-7 6.7e076 206-O .7-OS 1.8.-O 2.9.07 3-OS 4.00 52-O

Co-141 72.-O8 1.1.08 5.0.-08 1.6.-07 2.1-07 1.4-07 2.1.08 9.6.08 100-07 4.0 07
C.-144 2.3e07 53.-08 1.7-07 4.6oB07 6.007 4-5.-0 1.06-07 3.3-07 9.00-07 1.1.-OS
Pm-147 7.709 2.0.09 S -09 1.500 1.9.-OS 1.5.08 3.8.-9 1.1.08 2.9.08 3.7o-8

NUREO-1 640 
u-b~G1
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Apendix G-l Normzed Efcive Dose Equivalents frm Copper
Table G1.5 Normalized effective dose equivalents from al pathways: Handling metal product

Radionuclide Mass-based EDE (uSyly per Bqg) Surical EDE (IuSvly per Bqby?)
Mean 5th 50th 90th 95 Mean th 5th 9gt 95th

Sm-151 5.7.09 1.-09 49- 1.1e-08 1e-08 51.1e-S 2.8"9 8.09 2.1e08 27
EiAi isr`7E 
Eu-154 3.06 48007 2.1e-06 6-06 836- 506 OAe-07 4.1e-OS 12.O5 1.6e-05
Eu-155 4.5S08 .S-09 3-S 9.4-08 1.2-07 8.74.08 1008 6Ae-08 1.J87 2.30-7
Gd-153 4.7.-S .eo-s 34-08 1.Oe-07 13e-07 9.1.-O0 1.6-08 .Se-O8 2.07 2Se-07
Tb-10 - 2A.e06 39-07 1.7.-OS 5.2-OB 7.1-08 4o46 7.807 U-06 1.A-5 1.A-05

Tm-171 2.0.09 5A-10 lie-OS 9-09 4.9-09 .9-3 1.0e09 30-OS 75-09 9.6e-9
Ta-182 2.- 4.6.07 2.0.06 62-06 8.1.06 5.6e06 8.8.07 3.9e-06 12*-OS 16-05
W-181 7.75-09 12.-OS SAeO9 1.6-8 2.1.-08 1.5.eO8 249 10- 32.08 42e-08
W-185 12e-09 2.3-10 8.7.-10 2Ae-9 31.-09 29e. 4.3.40 1.7.-09 4.7.-09 6.0.-09

Ir-192 -503 62e-04 2.6e03 7.4.43 9.503 6.9.3 12e.03 5.0e03 1.4o-2 18.02
1-204 - 7.50e7 1-7 5.007 15.06 1.8.-06 .-06 3.7O07 1.1e-OS 2.90 3.6-06

Pb-210 6.7e03 A9M04 4.8003 14.0 1902 13-02 1-03 92e-03 2.8e02 37e.02
B-207 72e-O_ 1.-03 3-M 1e-02 1.-2 1A0 2Ae.03 1e02 29-02 3.8-02

Ra-22 - 7.0-6 1-06 5*-06 1.A-O5 1-05 1Ae-05 3.106 1Ae0O5 2.7.05 &6*-OS
Ra-28 56.-O 1.-O 4.3-S 1.1*-S 1A-05 1.1e- 2.6e-06 82e-06 21e-W e-05
A27 1.-03 22eO4 1.003 2.903 3.8-03 2.7-03 42A-04 1903 L76-03 7..-03
Th-228 7.0.04 8.7.-O5 5.b-04 1.8.03 2.0.03 1.4.03 1.7.404 9.8e-04 2.903 .8.03

Th-230 5.1. 04 6- 3.7.04 1.1.303 1.4-O3 9-W4 12e-04 7.1e04 l1e-03 2.8.03
b-2 23-03 28-04 16-03 4.903 6.-03 4.4.-OS 6-04 3.1e-03 9.33 120-0
Pa231 1.7.43 22e04 1.2e-O3 3.-O03 4A03 S.O03 4.1..04 2A.3 7-03 .4e-O3
U-232 13-03 1.5.04 8.3o04 2.8.-O 3-03 25-03 3.0.04 1J*-O3 4-S3 6..

U-234 24&-04 3.0-O 180-04 65.04 7.1.04 5.0e04 65. S 3.604. 1.1e03 1.-03
U-235 2Ae-04 2.k.5 -1.7.4 520-04 6.7.04 4.7e-04 5.5.05 3A4.04 1.0.03 130-03
1-236 2Ae0-4 2.9-05 1.b-04 52e-04 6.7e.04 4.7e04 65-O5 3A&-04 10.03 13.-03
U-238 2.34 2.7.-05 1 74 4..04 6.Ae-04 4.6-04 65-OS 32-04 9Se-04 12e03

Pu-236 1-9.-04 2.1*-05 Ge 5 2.8e-04 3e-04 2.6e-04 40.5 180-04 54.-04 7.0e04
Pu-238 3Oe-4 4.7*-OS 2.2e-04 6.3-04 8.1.44 5.8.04 0.005 42e-04 12e-03 1.6e-03
Pu-239 329-04 51e05 2.3-04 6.e04 8.7*-04 62.04 9.74-05 4.5004 13-03 1.7*-03
Pu-240 3.2e04 5.1.-OS 2.30-04 6.804 8.7-04 6.2-04 9-OS 4.50-04 1.3.-OS 1.7*-OS

Pu-242 3.0*04 4805-O 2.2e-04 6.4-04 8.04 6.9e04 92*-05 4.2e-04 1.2e-O 1.6.-
Pu-244 3l1.44 4.6-O 22eO4 6.5.04 Ue-04 5.9.44 93-O05 4.3*04 12e-03 1..03
Am-241 4.e804 72e05 Sle04 9.9.04 1.J*03 890-04 14-04 6Ae404 1.9e3 2.5.03
Amn-242m 4.Se-04 7.1.-OS 3.3*-04 9.8.04 1.2*-OS 8.8-04 1.4.44 6.3e-04 1.9.0 2A4*-O

Cm-242 t o- .0-6 0 1.2.-O 3A4 5 4.45 32-05 4.906 2.05 6.7e-05 6e05
Cni-243 32e-04 60-OS 2.3*04 6.04 8.04 -62.04 Se9.05 4.5.04 13-OS 1.7.43
Cm-244 2.6.04 4.-OS 19*04 6-3.-04 6.9-04 4.*04 7.7-05 3.6-04 1.003 1-
Cm-245 4.74-04 7..06 3.0.04 9.8-04 1-O03 9.1.44 1.A-04 6..04 1.9-03 2.8.03

Cm-247 43.04 69-OS 3.2e04 9.0-04 12e 03 -8-04 130-04 6.1.04 1.8.03 2.3e-03
Cm-248 1.7e03 2.7e.04 12e-03 3.6-O 4e-O o-S03 5.1o-04 2Ao03 70*-O3 90.-03
Bk-249 14O 22e07 1o06 3.0e.06 3-06 2.7.-06 4.3-07 2.0e0 6..-S6 7.5e-6
Ci-24 6..OS 7.7.-OS 3.6-OS 1.1.-OS 1.4.44 0.7.08 1.80.0 7.0.-OS 2.10-04 2.76*4

Cf-250 2.1.44 3.3-05 1.504 4.5-04 5.6-04 4.1.44 6.3.-OS 3.04 8.8e04 1.1e-03
Cr-251 4.1*44 6.3*-05 2.9e-04 .8-04 1.1.-03 74-O 12e04 5.7-O4 1.7.-03 22-03
Cf-252 104 2A-0 1.1e-04 3.3-04 4.3*04 3.1e004 4.7-O5 22e04 6.5.04 84e04
C254 4.4 =6.845 3.2e04 9.5.04 12.03 860-04 13.04 62e-04 1.9.-O 2.4-S03

Note: To convert Vos values to comento units (mremly per pCUg or nimy per pCVnf) multiply by 3.704
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Normaized Effectie Dose Equivales from Copper Appendix G-
Table 01.6 Normalzed effectie dose equivalents from external exposure: Handilng metal product

Mass-based EDE (pSv/y per Sqfg) Surficlal EDE Svly per BqIcm2)
Radonudie Mean 5th 50th 90t 95th Mean 5th 50th 90th 95ih
H4 0.0.-tCD 0.00400 0.0400 00.400 0.0.+00 0.0+600 O.e.00 0.0.00 0.e+00 0.0.400
C14 0.0000 0.0.400 0.0+00 0.06400 0.0+00 0.0.+00 0.00,00 0.000 O.e00 0.0.00
Na-22 &00- 9-3-07 4.2e-0 1.36-05 17.-OS 1.2-05 1-S &1"8 2.5-O5 32.-S5
P-32 7.3e-O9 &4.-I0 4-09 1.7.0S 2.3608 1.A.S 1.6.09 a7-OR os3 4-r405

64j~~~~~~~5_f~~~~~ ~ .121lf
C Q0.~00 0.0ev00 0.0es00 000 O.Oe+00 0 00 0.00 000+ CO+0 0.ft0
K.40 4.20.07 8.6 2..07 89.9-07 1.2.-0 8.e07 1.3"07 5.7e07 1.7e- 2.360
Ca-41 0400W O.O"Q 0.06.00 0.0Do00 0.06400 0.0.+00 0.0.O0+ 0.000 00+00 00.00
Ca-45 4.6e-t1 72A-12 3.3a.11 9.99-11 V1e-10 9.0e*11 1Ae-11 6.3eo11 1.9&40 2.6e-10

cr-51 S2-08 7.4e-09 3.6-0 1.16.07 1.5607 1.0e.07 1.408 68 2.2607 2.9.-07
Mw-53 0.e000 0.0+00 0.0 O .Oe000 M0000 0.0600 0.0.400 0.0.400 0.00 0.000
Mn-54 5.0-O5 1.3e-0S 5.7.OS 1.7.-04 2.2o-04 1.6.04 2Ae-05 1.1e-04 3.40-04 4Ae-04
Fe-55 2.8e-14 3.7-1S 1.9.44 8.-14 82-14 S.4-14 7.2-15 3.e-14_ 12*13 1.813

Co-5e 2.7e-03 2.8e04 1.7.-03 8.06-03 ale-O S.2.-03 5.4004 3.3003 129-02 1.6e-02
CoST 4e0-S 5.2.-OS 32e0-S 1.1e-04 1.5e 04 9.6.0-S 1.0O5 CLie-05 22-04 2.9.04
Co,5 7.8o-04 8.2-0 S.1e-04 1.80-03 2A.-OS Io-3 1.6e-04 9.804 3.40-03 4.7o-03
Co-60 23e-03 2.5..04 1.5e03 520. 7.1.-O 4.03 4.7-04 2.9"03 1.02 1.4e-02

Ni63 4.0e-11 4.1e-12 2.6e-11 9.06-11 1.30-10 7.7e-11 7.7-12 5.06-11 1.700 2A-10
Zn-65 2.1e-04 3.0o0S 1.5-04 4.6804 820-04 4.1e004 SJ-06 2Z8404 9.004 12e-03
As.73 1.36.07 2.16"08 9.2e-08 2.7-07 3.-07 2.4e-07 4.1e-O8 1.8e-07 5.1e07 686-07
S-75 1-30-04 2.1-05 9.0.-OS 2.6e-04 348-04 2.4-04 4.0e-O 1.7.-04 S.10-04 &.80.0

SF-89 1.0.-0 1.6e-09 72e-09 22e00 3.0608 2.0.-OS 3.1.-09 1.4.-OS 4.3S 5.7.S
Sr-90 4.08.O &2.09 2.8-0 8.8e-O 1.1e-07 7.8.-OS 12"-O8 .4.-O 1.70-07 2.20-07
Y-91 1.90e-O 2.90-09 1.3"08 4.108 5.3.0- 3.7.-OS 5.6-09 2.6-S 8.00OS 1.Oe-07
Zr-93 1.6-13 2.50-14 1.Ie1o3 3A-13 4.60-13 3.1.-I3 4.80-14 2.2-13 8.13 813

t,, S. -- -6 -Z&t A4-A
Nb-93rn 1.00-11 1.66-12 7.1s-12 2.1-11 290-11 2.0.-11 3.0-12 1.40-11 4.29-11 5511
Nb-94 45-OS 7.09-07 3.1 9Ae4 1.3 S 8.6B-0 1.3-0 6.0.-OS 1.9-05 2.4-0S
Nb.95 1A- 2.1-C7 9.9o-07 3.1O 4.1t-O 2.8.06 4.1907 19-0 59e-O 81.O
Mo-93 S.Se.11 8A-12 3.9.-Il 12-10 150-10 1.10-10 16-11 75* 11 2.30-10 3.O-10

To97m 2.60-10 4.0e-11 1.80-10 5..-10 7..b10 5.e.-0 7.7-11 3510 1.1.e9 1.4e-09
To-99 1.1e-tO 1.8e-11 8.0-11 2.4.-10 3210 22.-10 3Ae-11 1.6e-10 4.8e10 8.3.10
RulS103 1.9e-03 .1e-04 1.3.-03 3.9003 5.e-03 3.6.-03 0.0e-04 2.8.-O 7.7-03 1.O-02
Ru-106 12-03 2.2-04 9.2e-04 26p-0W 3A-03 2.40-03 42-04 1.8.-03 0e-03 6.5.-S

Ap-hOm 1.4e-02 2.4.03 1.00- 2 3.8-02 26-02 4503 1.9-0 S.5e-02 7.1.-02
CdI09 3.2-7 4.4e-W 22-07 6.9e-07 9.3e-a 826-07 4e-OS 4.3-7 1.A-OS 1.80-OS
Sn-13 1.90-04 3.0.-OS 1.36-04 4.1.44 5.3.04 3.7.04 .8.-0S 26.04 8.0-04 1.0-O
Sb-124 1.76.03 1.8.44 1.1s- 3.703 61 fe03 3.2-OS 3.50-04 20- 7.303 9.9-03

gl~~~~~~~a2 Si~~~~~ ~ 5llE D
Te-123m 3-0S 5.8e- 2A-0S 7.0.-OS 8.9.-O5 8.40.05 1.1"05 4.6.-05 1.3e.04 1.7e4
Te-127m 22-0 3.7e07 1.66-0 4.6-0 5.9.-0 42e06 7.0-07 3.0OS 890-O 12.-05
1-125 0.0400 0.06+00 0.00.00 0.00+00 0.0.400 0.06+00 0.0.+00 X0.000 0.0.00 0.0"00
1-129 0.00 0.0.400 0.0000 0.0.00 0.0400 0.0.00 M000 0.00 0.0.00 0.00+00

17 o00 .O.OT Ea"' !7
C.-434 7.0.44 12e.04 .16-04 156-03 1.9.-S 1.4-03 2.3..04 9.8.04 2.9003 3.70-03
Cs- 135 1.3.-OS 2ie9 9.0.-09 2.8 3A.0 2.4.08 4.109 1.708 5.1.48 5.608
CS-137 2.604 44005 1.9004 5.50-04 7. 4 5.0-4 8.4005 3.60-04 1.1003 1.4003
Ba-133 97 1.5007 5.807 2.0.SO 2.7.46 1.80 2.9007 1.3-OS 3.9006 5.2006

Cs-141 7-08 1.0-08 4.8- 1.5.47 207 1.40-07 2.0008 92-08 3e07 3.907
C-144 13-c07 2A0-8 1.1007 3.3-7 4.3°07 3.0O0 4.608 2.1.-07 l 4e07 8.2
Pm-147 2-90.11 45e-12 2.1e41 0-..11 820-11 5.7.-11 8.8-12 4.06-11 12-0 1.6e-1D

NUR1640 U-12



Arv=1ftG-1 : NoxmaUzed Fifective, Dose Eqdvak= fi-am Copper
Table Gt.6 Normalized effective dose equivalents from external exposure: Handling metal product

Radionudide Mass-based EDE (pSvfy per Bqg) Surficlal EDE (uSv/y per Bq/cm2)
Mean 6th 50th 90th 95th Mean .56th 50th 90th 95th

9;n151 2Ao-13 4.6e-U 2.1-13 t6.30-18 82-13 5.7.-I 6380-14 4.0.-13 120-12 1.60-12

Ev-154 206 4.507 2.10te6 112e05 i.6e-05
Eu-155 .7-08 6.7-09 2.6e-08 8.Oe-O8 1-7 7.1e4-8 1.1e8 6.0-08 1.-07 2.00-07
Gd-153 4.5-O8 7.0-09 32O-08 9.7.4O 1.-07 6.7.-O8 lAo-8 6.1e-08 1Ae07 2A-O07
UA-IS 2.5.05 3.8.07 C.7.M 6.2-08 7.1.-be 4.8.-O 7.8.-07 33-OS 1.0-05 lA-OS

Tfn-71 - l1e-10 1.70-11 8.-11 2.4e-lO .eO -22e-10 3-611 1.5.-la 4.76-10 6.1-10
Ta-182 2 -O 4&007 2Oe-O6 6.1.-06 Li-O6 6.6-06 L79407 9e-S06 12.O 1005
W-181 7.61F09 12e-9 .2e-09 1.6e-8 2.1.e-O 1-O8 220-09 1008 3.108 4.1.08
W-185* 2.7e-10 4.1e-Il 1.9.-la 6.7.-ID 7-I0 i1e-10 7e1i 3.6-10 1.1e-09 1.5-9

r-192 3.5-O3 6.1.-04 2.6-03 7Ae-03 -03 6.Se-03 12e-03 5Ae0-3 1..02 1.Ae-02
T1204 3507 6.O 2e07 7Ae-07 6007 6.9-07 1.1e-07 49-07 Ueo- lie-OS
Pb-210 4.6-06 4-07 2.906 1.Ie-O5 lAo-0S 6A8-OS 9.3e-07 5.7-O6 2.1.-OS 2.8-O
61-207 7.-O03 12e403_ 53-O Ie-02 1.-02 1.0-02 2.4e-03 1.00-02 2.9-0 38-0

_~~~~,., __ _ jt!j -

Ra-226 4S0e-- 7.1e-07 3-06 9.8-06 lie-OS 9.0006 1-06 62-06 1.9e-05 2.5-O
Ra-228 2-O6 - T.7e07 1.70-06 5.1e-O6 6b4-O6 4.7-06 7.1e07 3306 9-06 13.-05
Ao-227 60-06 6be-07 J.6e06 lie-05 1.7.-05 1.1.eO5 12e.-6 6.9-06 2.5.e-05 .3e-05
Th-228 3.7O5 3Ae-O6 2-05 .65 1.1e-04 .72-05 6Ae-O6 48.-O5 1.7e.04 2.2.04

rTr-2 409-09 4.le-10 30-09 -1.1e48 lA-OS .Oe-09 7-10 6.7-09 2.1e-08 2 S
Th-232 10-07 1.1e-08 1.1e-07 4.5.0 607 -3.7-O 22e-O8 2.1e07 9.00-07 130-06
Pa-231 -. 0.07 82e-08 6.7.07 2.1e4- 2.8-06- 1.7.-06 1607 1.I-O06 4..O6 6.5.-06
U-232 8.20-7 5.1-08 4.-07 2De-06 28e-O6 1-06 908 8.e.07 3.8-O 6.40-O6

e~~~~~~~~~~~~~~~~~~172f _g _ _ _ 6V _
U-234 8.-C 7A.1I 6.5.-10 Ii-o09 2.7.-9- 1.70-9 1A-Ia 1.1e-09 80e-9 CSe-09
U-235 33.- 2.9-07 2Ie-,OS 7.506 1e-05 6.4O06 5.507 4.le-06 lA-S 20S
U-236 3.9-10 3-11 25-10 8.70-10 12e-09 7.5e-10 6Ae-11 48-10 1.7S09 24-9
U-238 8o-07 7.7.-08 Ve07 2.0.-06 Ie- 1 7o-6 1.66 -07 Ie-06 39.06 55e-06

Pu-23 2.0.-10 2.3.-11 1.30-10 46-10 6.1.-10 3.9e-4O 4e4-Il 25-10 89e-10 12e-09
Pu-238 1.1e-10 12.-11 7.1-11 2.5e-10 3.3-10 ;2.1e-l0 2A-I 1Ae 4.8e-lO 6.4eI
Pu-239 5-10 6.5-11 3.8e-10 13.09 1.7-09 1.1.09 1.30-10 T-30-10 2.6e-09 3Ae-09
Pu-240 tO.-10 11.&Il L8o-11 2e-IO 3.1-10 2.0-la0 22-Il 1.3.-10 4.0-10 tie-10-

Pu-242 9.4e-1I 1.10-11 621ei 2.1e-l0 2.8-1 1o-10 2A-II 12e-10 4.1e-10 5.e-10
Pu-244 5.0.-OS 5.;1-07 3e-06 1.1-O5 105 .- S 91-06 .ie-OS6 6-03-O 22e-05 29-O5
Am-241 2.70S 309 ie-O8 62e-OS 6Ae-08 5.38-08 5-09 3Ae-O8 12-07 liW-07
Arn242m -12 ie-OS 71;-O 2-07 3.6-07W 2.3-07- '2.508 t 7-7 5.10-07 6.07

Cm-242 -1.1e10 12-11 7.8e-11 2e-10 3.0- 10 2.2e-0 2-3o41 10-10 6L1-10 6.-I
Cm-243 le-06 107 8S-07 30-O6 39-OS 2.0-06 2.7.07 1-06 6.7e-06 7.7-06
Cm-244 - 1.1010 1.1e-11 70-II 2.4-10 32-la 2.1e-10 -22.-11 1.4-10 4.70-10 630-10
Cm-245 600-07 6Uo08 4.O07 -1-O6 1Be.06 -. 12e0 1.207 7.7e07 -2.7e-06 3.-O

V~wn~n a a U-7414W,. - .%~

Cr-247 .1e-06 Be-07 3.3.-06 1.2.-O; tIO5 9.8-06 1.00-06 6Ae-OS 2.2-05 3 e-O5
Cm-248 4.-1I1 4.8e-12 2.9-11 -1.eO. 1.3-10 .e4-lI 9.0-12 5.5-11 1.9-l1O 2-010
Bk-249 6.1e-10 4.7-11 3.5-10 1-09 2.e-09 12.09 9.00-11 6.8e-10 2.6e-09 39-09
C-24 14.-10 li-Il Dl-II 3.3- 4.4.-I 2.8-10 :3.O0-I 1.8.-I 640-10 87-10

Cf-2W 52e-11 5.60-12 3.14-I 1.2.-0 lie-I0 106sl 1.1e-1 6x*-11 2.3-10 &1e-10
CF-251 ie-07 I.le-07 6.e-07 lie-OS 3.1-O6 Ie-06 21-07 1-06 4.4e-06 60.06
CF-252 lAo-10 15-11 92-11 32e-10 4 0 -IO 2.7.-10 2.9-11- 1.8-10 6-10 85-10
Cf-254 2.1004 2.2905 1A-04 4Ae.04 65e-04 4.1e04 4.3.-05 26o0 O.-04 19A0

Note To conert iese vlues tconveninal us (nrremmy perpCVg ormrnrenyperpCUl4m, utiyby 3.7e4
~~~~~~~~~~~U--- fU±.~ rm-IO'II
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Noramlized Effective Dose Equivalents from Copper No'ma~ized Effective Dose Equivasenl from CAppendiz 0-1
Table 01.7 Nonnalzed effectIve dose equvalents from Inhalation: Handling metal product

Radinuide Mass-based EDE (Svly per BqOq) Surficial EDE (IiSv/y per /crn2 )
Mean 5th 50h 90th 95th Mean 5th 50th 90th 95th

H-3 O40 0.0+00 0.0.00 004 O.0+00 0.0+00 0.0.400 0.0000 0.Oe+O 0.0.400
C-14 0.000 0.0400 0.000 0.400 O.0O 0.0.400 0.0.400 0.01.40 0.40 0.000
Na-22 1.4-9 3.56-10 1.1-09 2.79-0 3.-O9 2.7.0-S .66-10 2.009 5..9O 7S09
P-32 4.2-lO 7.2.-I1 2.90-10 9.1e-ID 1-2-O .29-10 1.40-I0 5.8010 1.80-09 2.4*03

C0-3 0.06+00 0.00 0.00W 0.00 0.+00 00040 0.0.400 .OW00 0.00400 0.0+0
K-40 2.2.-O .&.8O 1.7.-S 4.4.-OS 5.5-09 4A4.9 1.1.-09 3.0-09 U5-oS 1.¶e-08
Ca-41 2.5o-10 &3*11 1.90-10 4.8O 62*10 4.810 12*10 3.6*10 9.4*10 120-09
Ca45 1.1.-09 I80-10 840-10 22*9 2.86.09 2.19-O 5.3*10 1.9 426-09 5.409

Cr-51 3.5-11 8.0612 2.7611 T.3*11 9.5*11 7.011 1.5*11 5.111 1.4*10 1.810
Mn-53 32.-09 &77-10 2.5-09 3.-O S .00-09 &3.-09 1.7.9 4.8.-9 1208 1.5.8
M-54 i4.1-S 1.1s-O 32.S 800-08 1.0-07 0-O08 2.1O8 6.1.-08 1.6.-07 2.0o-07
Fe-55 3.3.-OS 5.9-O 2.50.0 8-O S8.8-OS .4.-OS 1.3-OS 4.7.-OS 1 3007 1.7*-07

Co-5 2.1.1s- 11-7 1-06 4.5-O .9.-O 4.1006 10W07 2. S 87-00 12-OS
Co-57 5-07 8.5-S 0 90-07 120-0 15e-06 1.0-06 1.V07 7.447 2304 3.0
Co5 5.6 07 8.408 4.0e7 12.OS 1.6e0 1.10-0 1.65 07 7.7-07 23-O 3.1e-
Co-O 1.4-05 2.1e-OS 9.9O 3.0-05 3.9.0 2.7.-O 4.1e4 1-O5 5.9.45 7.6.45

Nw-U 2.0-07 30e8 1A447 4.3*07 5.7.7 3.907 5.8.48 2.707 S4e-O 1.10-O
Z65 5.0.47 1.107 3.7-07 1.0.-O 13.0S 9.7.4 2.20-07 726-07 1.9.-OS 2.5.-O
As-73 8.4.-O 2A-S 680- 1.007 2 7 1.007 4.7.8 1.-07 3.1.7 3.947
So-75 2.2.4 6.Aa-O 1.70-7 420-7 5.26-0 4.2-0 12.47 3.-07 5.2.47 1.0.-OS

Sr-89 8.8.-10 226.10 7*10 1.8e-9 22.-09 1.7.9 4.1610 13O- 3A.9 4.309
Sr-90 45-0S- 12-8 35 S .90 t.107 8.8 0 2.2e-08 6.7 08 1.7.47 22907
Y-9 909 1.7.OS 52.09 1.4-8 1.8.-S . 1.308 32.-O9 1.0-S8 2.7.08 35-0
Zr-93 1.50-OS 3.9e-09 12.-OS 3.0-08 3.8.O 2.9.S 7.4.49 2.3-08 58.-O8 7Ae48

Nb93m 539-O .3e- 4.109 1.1.-O 13"-8 1.0.-OS 26-e09 S.0.-0S i.0-OS 2.-S
Nb-94 7.8-O 1.90-S 5.08 1.5.07 I- 1-07 3.7.48 1.1.47 29407 3.7.07
Nb-O95 7.0.-10 1.60-10 5.38-10 1.4.-O9 1.9 1.3.W9 3.10-10 1.0S09 2.7.-09 3A.4.9
Mo-93 2-09 13-OS 4.09 1.0.-O 13.S 1.0.48 2o49 7.7-O9 10.45 28.8

To-97m 7.5-10 1.9e-10 5.70-10 1.5e-09 1.9.-O9 1.4.9- 3.610 1.1.09 2.809 3.6-09
To9S 1.5.-O 19e10 1.2.-S .0e-O 3.8.-09 2.9-S09 7.4.-ID 229 .8e-09 7.409
Ru-103 2.1-O 627 1.760-0 4.1-OS 5.1.- 4.1606 12.0 3.29-08 7.9.-05 1.0."5
Ru-1B 1.0-04 4.90-05 1.3.44 3.09-04 3.7.-04 3.10-04 9.5.45 2504 5.8e-04 72p-4

A9-1n 13OS 4.0.-OS 1.0e4.S 2A-O5 3.0.45 2.5-O 7.7O46 2.0-05 4.7005 &8e-05
Cd-109 1.1- 1.4Z 7 3.5e- 2.3&46 2.9.O 22e-O 4.947 1.7-0 4.5.-S &7-08
Sn-113 5.007 1.3e-07 3.9.07 9.97 1-03-0 9.8-07 2.5. 07 7.5.07 1.9.e4 14-O
Sb-124 1t5.-OS 2Ae47 1.1e-O 32.-OS 42.-OS 29.4 48.7 2.1" 1.46 8.1.0O

.,~~~~~~~~~~~~~~~~~~~~~~~-1 .' . :m- -=
To-123m 2.7-07 7.90 2.1e.07 52o.07 &.607 5.3e7 15.47 4.1.47 1.0OS 1.3.-OS
Te-127m 51-07 1.647 4.4.47 1.1.-OS 13-OS 1.1S 3.1.07 8.4.a07 2.1-O 2.6-S
1-125 0.0040 0.00400 0.00400 .0.400 0..40 Q.0.00 0.060 0.0000 0.06+00 0.0+00
1-129 0.06+00 0000 0040 0.0600 0 0 0.00400 0.0+00 0.06+0 0.06+0 0000

C-134 1.3.O 3-O0-07 1.0- 2Iso-OS 32-OS 2.6.4 7.6.47 2.0 4.9.46 &1.-OS
Cs-135 1.-o-07 40S 1.1.47 2.07 32e.07 2.6-07 7.6.-OS 2.0e-07 5.0.7 6207
C-137 9.4.47 28o-07 7.4.07 1.8- 22.-OS 1.8e-O 5-3e-07 1.40 3.5.46 4.3.-OS
Ba-133 1A09 3.8.-10 1.1"09 18.9- 3-O 2X99 .&9-10 2.1. -09 5..9 &9-09

Co-141 1.0.09 14.I0 7.7-10 2.1-09 2.7.-09 2.0*09 4.6010 1.5.49 4.1.09 5.309
Ce-144 6.5.- 1.6.48 5.0.48 1.3.07 1.6.47 1.3.47 3.1.-08 9.7.08 25.-07 32047
Pn-147' 7.09. 1.89- 5.4.-09 1.4.OS 1.7.48 1Ae-08 3.4."9 1.0e.0 2.7-08 3.4.08

LUE-14 
-4

NUEO140 0-14
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Table G1,7 Nonnalized effective dose equivalents from Inhalation: Handling metal product

RadloMwdide - a55-ased EDE (uSyly per Bqtg) Surfidal EDE AuSylY per Bqfcm2)Mean 5th 6t 90th 95th Mean 6th Wth 90th 95th
S-151 65-O9 lAo-09 42e.9 1.1-C lAo-O 1.1e8 2.7.009 8.1-OS 2.10e8 2.6.48

Eu-154 6.2.-8 10-W08 39-C 10-07 1 1.0-l07 2 8 7508 2e07 25-C7
Eu-155 7.e-09 1.9e-09 5.7-O9 1-8 11.-CS 1..-C - 3.7-49 1.1O8 2a-8 e6-08
Gd-153 1.e-09 4.1o-0 12e49 32e0-9 4.0e9 1e-09 r7o10 2A-9 62.49 7.9.-C
Tb-ISO 33.-OS 9.4.-lO 2.8.-OS 1.-OS 9.3.-CS 7.1.49 IJe-O SA5.-OS I~-O lAo-8

Tm-171 1.50-09 42e-10 12e09 32-09 4.1.49 3.2.49 8.-10 2Ae-09 62e-09 S.0e-09
Ta-182 729009 1.9-09 6M-C lAe-OS 1..08 lA-8 3..-Og 1.1.4e8 2.7.48 3-508
W-181 2Ae-11 6.1e12 1.9-11 4.-li 6.1-11 4.7e-11 12.-11 36-11 94.-11 12e-10
W-185 I.le-10 2.8.11 - 8.0-11 22e-10 2.8-10 22e-10 S6-It 1.6.-10 4-10 5.50-10

Ir-192 6.1-06 1.6e06 4.0e-06 96S 12e05 9.S 306 75-06 1-O 2.3.45
TI-204 7008 2.1e08 650-08 1.30-07 1.7. 07 107 3.9.-O t.1e-O7 2f6e-07 32e-07
Pb-210 32.-OS 4.7.-04 2303-03 8-3 9.1e4O3 62e-03 9.0.04 4Ae O3 10-2 Ie-02
61-207 8.4.-O 2..-OS Z.1-OS 42-OS 1.50-5 1.2.45 3.8.-C Q9-05 2-0 2.9o-05z~~~r~rra AA, 
Ra-226 1.6e-OS 3.9e-07 12e-O 32O-06 4.1.46 3.1.-OS 7?.5. 23.-06 6.1e06 79-06
Ra-228 2-OS- 4.1e-07 1.7-06 46.-0S 6.1 06 4A-O06 9.1.47 32.-06 906 12-05
Ac-221 1-e03 2.1.44 OAe-04 2ho-03 3.7.03 2.6-03 4.0.-4 163 5-M03 72-0
Th-228 6.5-04 .1eO5 4.7-04 lAo-OS '16.43 .1- 1.6.04 9.144 2.7.43 3.6eO-3

Th230 5.1e4 620.5 3.7e04 1.1e-03 lAo-3 1A04 120-04 7.004 2.1-03 2.8-03
Th-232 2.2e-3 2.8-04 1.6e-03 4Je.03 6Ue03 4-03 53&.04 e1-03 90-S 12e-02
Pa-231 1.7-CS 2.le-04 12e03 3-03 4.7.03 32e.3 3.9-04 23003 7.1eO3 9.1-03
U-2 130-03 10-04 920-04 2.8-03 3-03 2-03 2L9.4 18.03 6A3-OS 6.903

U-234 2.04 3.05 18.44 SX*-04 7.1.44 404 5.50-05 3.5o04 1.1.-03 14-03
U-235 2A4.44 28.O5 1.7.44 .1-0 6..04 4Se-04 64-5 3- .3004 9.90-04 1.3003
U-236 2.4 - 29-OS 1.7e4 620-04 6.7-04 4.74 56545 SA04 1.0e-03 1.3e-03
U-238 23e-04 2.705 1.6404 4Ao-04 6-W04 4A..04 62e- 32.04 9.5.04 12e-OS

Pu-236 1-04 2.0 020-05 e O2.74 3So-04 2.04-04 .O 53e-04 6.e-4
Pu-238 2.9.04 45-S 2.1e04 6.e-04 7Ti-04 .60e4 .7.05 4.0-04 12e-O0 1.5e-03
Pu-239 3.1.04 4.8.-05 22e-C4 6 SA9-04 6e-04 93.-5 430-04 1.Se03 1.6e403

-Pu-240 3.144 48-O 229-04 6.6e84 8.404 - 6.004 0.3-05 4.3.04 1t3 -. 6-03

Pu-242 2.9.04 4.5-05 2.1-04 62e-04 8.e-04 6.7.-04 8Be805 4.1e04 12.43 160-03
Pu-244 2-4 4e.-O 2.1.-04 6.1e404 7-4 6.04 8.7os- 4Aa.04 12-03 1~e-03
Am-241 4.eO44 61.-05 32a-04 9e-04 12o.C3 86.04 13904 62e-04 1.9.03 2Ae-03
Amr242m- 4.4e-04 68o-05 324 9.0-04 12-O3 8.604 1-3-04 6.2e-04 1.-03 2Ae03

Cm-242 1.6e4S 2S-6 12e-5 33-O 4.3.05 3.1e.05 418M 22e45 6-05 8--
Cm-243 3.1004 48-05 22.04 640-04 6.30-04 -6-04 92e-5 4-04 1-03 1.0-03
Cm-244 2Z.04 3-05 1.A-04 520-04 6.7e.4 4.8.04 7A.05 3Z.04 1.043 1-A03
Cm-245 4fi.44 72e-05 3.3e-04 9-04 12e03 - -04 1.4.44 6Ao-04 10-3 2A9-03

Cm-247 42.404 6e-05 3.0.-04 8.7eO4 1.1e03 8.1..04 12e-04 6.80.04 1.7-03 22e-03
Cm-248 1.7V03 2.04 12a-03 3o-S 4.5.03 3203 4&e-04 2-03 603 803
Sk-249 lAo-06 2.2e-7 92o-07 2.9-06 3.7.46 2.7e-06 42e-07 1.9.-06 6.6-06 7-06
Cf-248 4.9.05 76-06 3.O5-5 100-04 1.3.04 9O.S IA.05 68.45 2.0e04 26-04

Cr-250 2.e-04 32e-05 1.5.04 4-3004 64 4.0.404 6.1-05 204 04 1.1e.3
Cf5 3-04 6.a-O 22.04 82044 1.103 75-04 1.1e04 6Ae04 16-03 2.1e03
CF-252 1S04 2Ae 1.1e04 32-%04 420-04 3.04 4.6-05 2.1e-04 6.4e-4 830-04
CF254 2.U3.4 3A-O5 1.6404 4.9-4 69.4.4 4.4-04 6.7-05 32e04 9.5.-04 12-03

Note: To convert these values to conventional wilts (mrny per pCUg or namty per pCUon, nulty by 3.7*4
fS IC ICTRF l ll
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rag s



Nommh=d Effeclive Dose Eadvalents ftom Covver ADdi1-Nosaie Efeciv Dos Eqialns foCopr Aenx -
Table 01.8 Normallzed effective dose equivalents from Ingestion: Handlng metal product

Mass-based EDE (pSvty per Bq/g) Sufficial EDE (pSvly per Bqc
Raducde Mean 5th 50th 90th 95th Mean 5th 50t 90th 95th
H-3 000 0400 0400 0.06400 0O.Oe+00 0.06400 0.0.00 0.00400 0.0.00 0.0.+00
C14 0.0000 0..00 0.00+0 00.400 0.001+0 0.0e400 .Oe+OO 0 O.e+O 0.0.00 0.0.400
Na-22 7.0.s 4A410 5.0.-09 18 2.0e 08 08 8&5.-10 9.509 3.08- 4.06-08
P.32 2.1.-OS 1.10.10 12- 4.8e09 9 79409 4.009 2.0e-10 209 9.30 13w-0

CI-m 0.00+00 0.0.40 0.0+00 04e oo o.o.+OO 0000 00.00 0.000 00.00 oe00
K-40 1.1.0-8 7.-10 &1e-O 2-508 3A.08 2.208 13009 1.6.-S0 4.9-S &5-08
Ca-41 7.8*10 4.9011 5..S-10 1.7e-09 2.-9 1.5.09 9.40-11 1.1.-9 330-09 4.5-S09
Ca-45 1.8-09 1.1.-10 1.3-09 3.96-09 5.3O9 3.409 2.2-10 2A.09 7.6-09 1.0.-08
Si 
Cr-S1 .3&41 3.1-12 3.6.11 12.-10 1.8.10 1.0-10 8.1-12 8.9-11 2.3.10 3.1-10
Mn-53 2.4-0 1.6b10 1.7.09 5.1e-09 B.."09 4.6e.09 3.1910 3309 1.06.08 1.-08
ML-5 &7-SM 38-09 4.1.-0 1.3e-07 1.7e.07 1.1e07 7r-OS 7.9-08 2.4007 3.3.07
Fe-65 51.-0 2.96.09 3 0 1.1.7 1.07 9.08 5.6e-09 6.7*4 2.2e07 30.-C

Co-S 1.8.-0S 9.00 1.1.-0 42.-00 58-OS 3.56-06 1.7.07 22e0 8.26-0 1.1-0S
Co-57 1-507 7.56-09 9.5-O08 3.6. 4.9-07 29.-07 1.50 1.8e07 89-07 9.6*07
Co-a 5.26-07 26S 3.3-07 12m-0 1.7e-0 1.0- 5.0.-O8 -07 24- 3-06
Co. 2.206 1.1e-07 1.4.-O 52*-O 7.1e-05 4.2.-O 2.1e-07 2.7e46 1.0-05 1.A-05

NW3 1.3.07 6.09 8J0-O 2.9-7 4.1-C? 2.4-07 1.1.08 1.56-07 7.07 7.96-07
ZnS 129-6 7.008 829 07 Z7.05 3.6.06 230.0 1.3.-07 1.6-0 529-06 8.9.-O8
As-73 S.8.-08 39-OS 42e-08 1-?07 lie-0 1.1.-07 7509 81.-O 2.4.7 32A-07
Se-?S 8.3007 5.8.-O 620-07 14*406 2.3e406 1.6.-OS 1.1.07 1.2.46 &BOSW 4.6.06

Sr-89 42-0S 2.7e-10 3.0.09 9.4F09 13"08 &1.05 .1.-10 5.7-09 108 2408
Sr-90 9.4.08 8.00-09 6.8OS 2.1.-C7 2.8.07 1.8.07 1.1.S 13"7 4.0.47 54.O
Y-91 4.5O9 2.9e10 3.2-09 1.008 1.308 &7.09 5.6-10 L1-09 2.00-08 2.6.-0
Za.93 1.06-09 e-111 7.2.40 22909 42.9-09 2.0O l2.-ID 1Ae.09 4A9-O9 57.-O9

Nb-93m 3.2.-10 2.1e11 23-10 7-10 9A9-10 6210 4.0-11 4A-10 1A-O9 1.8.09
Nb-94 4A-09 2.86-10 32009 9.7-09 13-09S 8- 33e10 B .1e09 1.908 2.5.08
Nb-95 1.0.09 65611 72.10 2.309 3.009 2.0.9-O 1.2e10 1.4.-09 45.-9 &0.O9
Mo-93 8.3-10 5a-11 5. -I0 1.8.09 2.4-09 1.6.05 1.00-10 1.1.09 3.6-09 4.7-09

To97m &4e-10 4.1e1 4.5-10 1AO-09 1.909 12-09 7.8o-II 8.7.10 2.86-09 3.6e-08
ToSS &9.10 &7.11 B5-10 2.09-O 2..-O9 1.7.09 1.1e-10 1.2.09 38.09 1.-9
Ru-103 2L0-6 1.76-C 1.8 .0 4.-0 7.08 4.7- 32-07 3.46-06 1.0O05 1A405
Ru-lO .. O_21-6 23-S 6705 8.56-05 1194.-O3S 4.2.-O 4.4.-S 1.30-04 .7-04

Ag-110n 12.-5 8.3-C07 8a-0 2.6.05 3.3.05 2-05 1.6-e 1.7..5 5.1.-O5 BA0-S
Cd-I09 1.1- .6.08 7.7-T07 25-0 3.3.06 22.06 1.307 1. 5.- 4.9.0 66-
Sn-I13 00-07 3.e-08 3.7-O7 1.1.-O 13.e-O 9.8.07 8.4.08 7.1.07 22.0 2.8-
Sb-124 2.1S 1.1.-7 1-O S48. 64.O 4.0. 2.1e-07 2.5.-C 9.1S30- 1.3.05

T-123m 4.9-? 33-*48 3.6.07 1.106 Ao 9.5-07 .5-S 7.0.47 2.1e-0 2.7.-0
T-127m 7.6.07 52a08 5.6-07 1.7.OS 22OS 1.5.06 1.0e-7 1.1e 33-O 42a-OS
1-125 0.00400 0.000 0.0+00 0.+0 0.400 0.0.400 .00.00 00400 O.000 0.0000
1-129 0000 0.0.400 0.0, 0.04eCO 0.0.+00 0.00400 Q.0.O0 0.000 m00+W00 0.00400

Cs-134 7.1-O 49e-C? 5.2906 1.6.-S 2.00S 1.A4-05 9.5.-7 1.0.05 3.0*- 3.9.-S
Cs.135 7.09-7 4.9e08 5.1.-C? 1.5.0 2..O 1.3.06 930 9.8.-07 2.9OS 3.8-O
Cs-I37 4.9.06 3.4e-07 3.6.0 1.1.0-S lAe-05 9.56-06 6.6.07 GB96 2.1e-C 2.7e5
Ba-133 2.1e 136-10 15-09 4.79409 L1e-9 4.0.09 2.56-10 209 9.Oe09 12"08

Cm-141 1.1-S09 .7-11 7.8-10 2.6e-09 3Ae-09 22.-0 1.30-10 15.09 509 6.609
Co144 1.28 7.6.10 8.809 2.7eO 3.8- 2A-08 1.5.09 1.7.08 5.3.08 7.0-08
Pm147 L3X10 4.1.11 4.56-10 1.49 18.-09 1.2-S9 7.711 7-10 2.7-09 3.6-S09

NUR1M-JM u-jo
NUKEU-Ibw U-10



Appendix G-1 Nonna&ed Effective Dose Equivalents fi-C= Cvppcr
Table GI8 Nonnalized effective dose equivalents from Ingestion: Handling metal product

adlnucilde ^eMass-based EDE (pSvly per Bq/g) Surticlal EDE (VSvy per BqWc 2)RadonudeMean 5th ?50th 90th 95th Mean i' th 50t 90th 95th
Sm-151 2.4-jO 1 -i 1.-10 6-te-1O 69e-10 4.6e-10 3AOo-11 3-10 1.-09 1.-09

Eu-154 6.8&409 3.9-S10 4.-OS -13.08 1.7e 1.10-08 7e-10 70 21008 3A-08
Eu-155 920-10 62e-11 66e-1O 209- 2.-09 1-09 12e-10 13.-O .9-09 5409
Gd-153 6.7o-10 4Ae4I 4.8-lo 1.5-9 20e-S 1..-OS 6.4-l1 9.010 290 3.-09
Tb-I80 3.39- 2.1e-1 24-C9 7.e-09 909 6.-09 42.-10 4009 1ACS 1B9.

Tm-.171 260e10 -1fi-11 1Ae10 6.7e-10 75e-10 6.0-0 3.1e-11 3.5e-10 1.1e-09 150-
T-182 3.5e 09 2.1e-10 2.Ce-09 7 - 1.0.08 6Ae409 42.-0 4809 150-08 2.0e-08
W-181 1.5e-10 VA9-12 -1.e-10 3 -O 45.e-10 3.0- 101.9e- 2.1-Ie 6.7.-10 V&.40
W-185, 7.9.-SO 6.0.-11 5.Ge-10 1.8.-OS 2.3.-OS 1.e-09 9.7.-l1.1 .- OS 3-OS 4.5-OS

Ir-192 55-06 38.7 4.e<-06 12-O 1-OS 1.1e- 7.0-07 7-S 2-9.-O ..Oe05
1T-204 3-30-07 2.3e08 2Ae-07 72o-07 020-07 6.307 43.0- 4.6e-07 1AeO 18-06
Pb-210 3-W03 1.7.04 22e-03 82e-03 1.1e-02 603 3.30-04 4.30-03 1.6e-02 22e-02
B;-207 5.8-S 4.1.07 4.-06 1.3.-O 15.-05 1.1.- 7-07 8B- 2.5.-OS 3.2.-05

Ra-226 82eO7 .39-08 6.8o7 10-06 25-06 18-06 10e-07 1.1e-06 30O 4A"6
Ra-228 8-So-7 5.7e-08 6-07 2Z.OS 02.7e-06 1.7.-O 1ie07 120-06 3.-O 52e06
Ao-27 6b05 2 6e-C6 33e-5 12-04 l.b-04 9.7-OS 48.0- 6.0-05 23004 &1.04
Th- 8.20-O 26 .07 3.06 12*-O 1.-O 10.-O 4.5-0l 64.-OS 2-O5 32e-O

Th-230 8-OS 10-07 2.3-S 8.-OS 1.1e-O 6-OS 3.107 44-O6 16-05 22O
Th-23 11bO5 8.0e-07 1.1e-O5 42-5 5.7-5 35-05 1.6-O6 22-O5 8.3.-O5 1.10S04
Pa-231 6-05 S32e-06 42e05 1Ao.04 22eO-04 1-04 62e06 6.1-05 3.2e-04 4-3o-04
U- 87.- 3.&F-7 5-O 2.0e-5 2.Be45 1.7-05 730-W07 1.0-05 4-05 6.5.-O

U-234 1.-O 8.1e-O 1.1e-06 4Ae-06 600-06 3.-O 1.-7 22-06 S6i-06 120-OS
U-235 1.7.0- 7.7e-08 1.1e-O 4.1e-O 7-O6 34-O 1007 2.1-O6 0-O6 1.1e-05
U-23 1.-O 7.7.-O 1.l6e- 4.1e0- 6.7eOS: 3.A-6 1e-07 2.18-06 8.0-O6 1.1.4-5
U238 1.76- 7.7.-OS 1.1.OS 4.1e-06 5.7e- 3A-06 10-07 .2.1S 8-S 1.1.-05

Pu-236 -S 2.09-07 25-O6 9.1e-06 12-OS 7.5.O 3.7.-7 480- 180-O 2Ae-OS
P028 1.1o-O5 S6e-7 7.e06 25-OS 3.4-O 2.1e.05 .Oe-0S6 1-05 4.e-05 66-e5
Pu-m35 12eo05 6.le-7 7.7e-06 2.8-0 3.o- 2-3.-CS 1.1eO6 lie-O 5e-05 7Ae-05
Pu-40 1.2.-C 6.e-07 7.7-6 2.8.05 3.805 2-OS ie-S6 1.05 Me-O 7.-OS

Pu-244 1.1-S 5.7-? 7 7.-CS 2.605 3-5 22-OS 1.1eO 1A S 5.1-S 7.00O5
Am-241 12.-O 64e-0 74e-06 2.9.-05 3.O5 2.4-O5 12-06 I-05 5.6.-5 7A45 S
Am-242m 120- 6.20-07 78- 29-05 -05 24.OS5 12e-O6 1.Se- 5 -05 TA-5

Cm-242 3e7 108-S 2207 84..07 1.1 0.- 69eW-07 340S 40-07 1.8.06 22e-06
Cm-243 .Se06 4-207 6.6e.- 2.0e-5 2.7e05 1.6e-5 8.1"07 1.1.-O 3.9e.OS .2e-O5
Cm-244 6-S 3Ae7 4.-06 1.6.-O5 2.1e-05 1.-05 60-07 8.-O 1.-05 4.1.05
Cm-245 1-OS 6.3e-07 L2-06 3.0.-OS 4.0-05 Lbe-OS 12-S06 16-05 56-05 7.7-OS

Cm-247 12-5 5.8e07 7..6 2.7.-O5 :.6eO5 22-05 1.Ie-06 14.-O 5-OS 70-O5
Cm-248 4.6.05 2.306 :3-05 1.1e04 1Ae-04 69-05 44-O6 8-05 2.e-04 2Ae-04
Sk-249 4.1e-O0 2.2-O 2.6-O 9.6e-08 12-Cle 78-O 4.1e-W - 50.-Q8 1.9e-07 25e-07
Cr-248 1.1.-OS 5.5e-08 7..-C 2.8.-OS 3.5.-O 2.1.-OS 110-07 1.30e-06 5.0-OS 6.8.-OS

Cf-250 72-06 3.7e07 46-06 1.7.-05 23.-05 1 .OS 7.1e07 8.-OS 3.3.-05 44.-05
Cf251 1.6.05 8.0-07 1-05 3..05 &S-0S 3-2.-OS 1.6.06 2.0.05 75-05 100.04
C-52 3.6- 1-07 22-06 8h.05 12S 70-06 38.-07 44A06 1.7-05 22e05
CRMS GA.O 3.2.-7 4.0.06 15.-OS 2.1.-OS 12-OS 6.1.-0? 7.7.06 2.905 4.0.05

Note: To tonvert tiese values to convenonal unilts (rnemly per pClfg or mremty per pCUlnm multiply by &7e4

G-17 NUREG-1640



Nommlized Effeedve Dose Eqdvak= from Copper Appendix 0-1
Table GI.9 Normalzed effective dose equlvalents from all pathways: Handling sla2

Radionuclide Mass-based EDE (uSv*y per Bqlg) Surficlal EDE (pStly per BqLau2 )
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-3 O.004W 0.0.400 0.0.400 O.00 04o0OO O0.e+00 0.OeO+ 00.400 0080 0.00+0
C-14 0.0*00 0.0.+00 O.Oe*0O 0.0.00 0.0.+00 0.0.400 0.0.00 0.00+00 0.0.400 0.0+00
Na-22 1.2.W 4.-1e 9.7001 2.1.400 2.5000 2.3.400 7.80-01 1.90400 420+00 5.0.+00
P-32 &7s-04 -5.6e-0S 25eI.4 .08-44 1.1 -03 7.2e-04 1.1e-04 4.9.O4 1.6.03 2.1a.3

C1-36 7.3.44 2.6e-04 8.0O04 13.-O 1.6e.03 1.40-03 4.90-04 120-03 2.60-03 3.10-03
K-40 4.49-02 9.9O 3.3.42 8.90-02 1.101 5.5.2 1.9e.02 5A42 1.7941 22e-01
Ca-41 7.0 1.7-S05 5.4o05 1A04 1.7004 1.4.44 3..05 1.0.04 2.7.404 3.4-04
Ca-45 22-04 8.54 1.8*-04 4.44 5.204 4.3o-04 12e4 3A4.4 8-3e-04 1.0.30

Cr4I 8.33 25.-O G.B3 1.60.02 2.0.-2 1.68.2 4.7.-03 1.3-02 &1002 &99-02
Mn-3 13.4 430-0 1.1s-0S 2ZFOS 3.1.45 2.5.45 5J1 s-O2 251 - 5 4.9.5 8.0e 05
Mn54 4A*- 1.5-1 3.60-01 8.e01 9.5e0 5.-01 2.90-01 7.00.01 1.6400 1.9w400
Fe-5S 435 1.30-O 3.4"05 30-05 1.C-04 A4.3 2.e5 8.8-O 14 2.0.04

F. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ M
Co-50 13W 4301 1.190 00 2.4 00 900 2 0 101 2.1.400 4.7.400 &7e00
Co-57 15o-02 5.1 03 12-02 2.8a.02 3.02 2.99-2 9.6&-03 2Ae-.2 5.A-02 850-M
Co58 3.5e.01 12e-01 2.9.-01 -50-01 7-01 B.90-01 2.21 56.41 1.30400 1.6et00
Co-60 1.1400 3.8.1 9Ae-0 2.1 0 00 2.540 220400 72-1 -1.+00 4.1e+00 4.9e+00

NM-O 5.405 1.6.-S 420.05 1.00-04 10-04 1.00-04 3.1.05 2.45 2.0-04 2.4.Q4
Zn-65 2.7.41 9.60-02 2.3e1 5.00-01 5.0-l 530-01 1.80401 4.40-0 9.80-0 12+00
As-73 1.00-04 25.05 7.7.45 2.0.44 2.5.04 1.9e-04 4.9e5 1S.04 3.B-04 4,8.4
So-75 0.00400 0.0+00 0.000 0.0+00 0.00W 0.0.00 0.00400 0.00400 0.0000 0.00+00

S-89 1.203 3.8004 9.4.4 22003 2.3.0 2.3.4 7.3.4 1.8.03 429-03 5.2-0S
Sr-90 1Ae4.2 4.3.0 1.1.-02 2.5042 3.1.e2 2.6e42 a20-03 2.1e-02 4.9.42 B19e02
Y-91 3.5.43 1.20-03 2.9-03 1A03 7603 7o-03 2.303 5.503 129-02 15-02
Zr-93 1.7.43 5.40-04 1.A.3 3303 4.0.3 3A-0 1.09-03 2.70.03 8-30-03 7.8 03

Nb-93m 6.1.44 1.9e-4 4.&04 1.1e03 IAe03 1243 3.6e.04 9.3e-04 22.-03 2.7.03
Nb-94 8.801 3.10-01 7.301 1.694W 190 1.7.400 5.8.01 1.44W 3.1+W 3.7400
Nb-95 2.08.1 8.8.02 22"01 5.3.01 6AeOt 5.401 1.7.01 4.3.41 1.0e+00 1.3+00
Mo-93 830-04 0-04 Le 04 1.2.O 1Ae-03 12.43 3.9e04 944 2.3-03 2.803

T>97m 1.6.4Q4 .4.-OS 1.30-04 3.0.4 3.6.44 3.1.44 1.0.4 2.5e-04 .8-04 7.10-04
To-99 2-39-4 7.3.-0 1.8.-04 42e-04 5.1.04 4.4e004 1A4.4 &5-04 82-04 1.0OS
RuS103 0.0000 0O40 0.e00 0O.00 0.0f+00 0.0 0 0D00 0.00+00 0.0400 0.00+00
RI-10S 00+00 0O0O 0O004o 0+00 000 0.04+0 00+00 O.Oe+ 0.00+ O .v00+0

A-r10m O.DO 0.08400 0.00+00 00400 0.0.400 m0.00+0 00400 0000 &00.40W 0.00+0
Cd-109 1.5.-03 5.1.44 1.2.03 2.8.3 3.4.03 2.9.-03 9.7904 2.4-03 55-OS .6e-03
Sn-113 92902 32.-2 7.6o-0 1.70-" 2.01 1.8.01 5.0002 1.5.41 3.3e-01 4.0-01
Sb-124 5.9.4 1.9001 4.7&01 1.1.400 1..400 1.1.400 3.6e-0l 9.1-01 2.10+0 2.80400

To-123n 0.000 00.00 0.00400 0.00400 000 4000 0.f0400 0.00+ 0.0.400 0.00+0
Te-127rn 0.00400 0.0.400 0.00 0 0 0 0.00 000+00 0.000 00 0.0.00W 0.00+00
1-125 1o-03 3.8.44 12e43 3.1e43 39e3 3.0.-OS 720-04 2.3-03 &00-03 7.7.-OS
1-129 12e.02 2.7.-O 9.W3 2.5.02 32e2 2Ae-02 5.1.-3 1.42 4.942 A3e02

Cs-134 0.0+00 00+0 0D400 0.0W00 0.0.00 0.00+00 0.00+W 0.000 0.0400 0.00+0
Cs-135 OOO+W 0.00.00 000 0+00 0.0.00 O000 0.00400 0.0400 O.40W 0.000
C-137 000 00000 0.00+ 0.0+00 O0.0+00 0.000 0.00+00 0.0400 0040 0.00+00
Ba-133 1.5401 5.A 1.30-01 2.8.41 3A9.01 3.0e-1 1.041 2.50.01 5.5."1 B.6e-01

C.-141 9.2-S 2.9.-O 7.3-OS 1.76-0 110-02 1.42 5.4.3 1.49-02 4-02 4.20-02
C-144 3.1-2 1.1.402 2.5a- 5.5-02 6.5002 5.9-O2 2.10-02 4.942 1.1e-01 13.1
Prn-147 8.2e-04 2Ae-04 8.s-04 1.5.- 1.03 1.60-O 4.9e.04 1.3O-03 3.00-03 3.7-03

r~~~ui~~~.rA$-1Oq~~~~~~~I 13~-1
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Appendix G-1 Normalized E tive Dose Equivalents from Copper
Table GI1 Nonnatlzed effective dose equivalents from all pathways: HandMng stag

Radionclide Mass-based EDE (uSvly per Bqfg) Surlidal EDE (uSvty per Bqfcm2)
Mean th 60th 90th 95th Mean 5t 60th 90th 95th

SM0l51 6.2e.04 1.9e-04 4.90-04 l.2e-03 1Ae-03 12.-03 We7-04 9Ze-04 '2.e-03 2.80-03

Eu-154 - 60O1 2.1eIt 6.0e01 1.1.+00 1e400 12e+00 4001 O.6e" Olle+00 2.5e00
Eu-155 63e-03 2.3-03 52e-03 1.10-02 1-02 12e02 4."3 1..-02 2.2-02 2.7.02
Gd-153 6.5.03 2A-03 566.e03 1.2e-02 1.Se2 1 4503 1.1e-02 2Ae-02 2.9.02
b-60- 4.-l 1.7e0- 4Oe.0M O.Oe-0 1.1.00 -01 32e-1 7.-C01 1..0+00 1e+00

Tm-171 22. 04 72-CS 1.7.-04 4.0e-04 4.-04 42-04 lAe.04 3A-04 7.9e04 95e04
Ta-182 5.01 Zle01 49-C 1.1e+00 1.4+00 1.1e+00 3.9e-01 9- 2.10+00 2.5.00
W-181 15-03 62e-04 12e03 2.7.-03 32e-03 2.9.03 9Ae04 2Ae-03 5e-03 6Ae-03
W-1J5 770-O5 20-_05 6-05 1-04 1.94 15-04 3S-5 1.1e-04 2.9.04 38e-04

Ir-192 O.Oe+00 0.0e+00 0Ce+00 000 0000 0.O00 00000 O.Oe+00 0.000 0.0e+00
T12W 1e-04 4.-C 13e04 30C-04 3.7-04 3.e-04 9A4-S 2Ae-04 L9e-04 7.2e-04
Pb-210 39-01 68-02 2.901 7.-C 1.Oe+00 7-01 13-l S-C 100 2Oe400
BI-207 0.0000 0.00400 0.0.40 0.0400 0.0&400 - .0.400 0..40 obe+00 0..40 0.0.0

Ra-226 1.1+00- 4.1e01 95-01 2.1.+00 2Ae+D 22e+00 7.8-l 1.5e400 4000 4.8e+00
Ra-228 7Ael 29-1 6e-M 1.Ae+00 1.7.O0 1500 5.301 12e+00 2.8e400 3.e+OC
Ao27 2.7.+01 .5.+O 2.1.401 Z.10+1 62+01 6.2e+01 .1S401 4.2e 9.9001 12e+02

h-228 7.4e+00 24.00 .0.400 1Ae01 1.7.+01 15.401 4.6e+00 12e+01 2.7.+01 33001
wjSvA2_ __>

Th-230 52.00 1.6e+00 4.2e 9.9.+00 12e+01 1.01 3.1e00 .e+0 1.901 2401
Th-232. 2.3.01 72e+00 1.8401 4.e+01 5.01 4.5001 14.01 3$0401 8501- 1.0e+02
Pa-231 1.6e+01 5e+00 1Ae1 3.3.01 4.1e01 3401 1.1e+01 2.7+01 8.401 .0+01

-=232 1 01 4.1.400 1.1401 2.5.401 3.1.401 2.6e+01 7Se+00 2.1.01 4.01 6.1+01

U-234 2.70+00 82e-01 2.1e+00 6.0.+00 62e+00 .1e+00 1.60+00 4.1e000 9.7.400 12e+01
U-235 25e+00 7-Cl 2.0e+00 4.7,+00 &8e500 4.400 18.00 3.+00 9.1.+00 1.10401
U-236 2.0 7.- 2.0e+00 -4.7e400 600 490+0 1.5000 3.90 92.00 1.1e&01
U-238 '2.00 7A-01 194400 4..40 600 42.00 -1400 3.70+00 5.74+00 1.10+01

Pu-236 2.6e+00 6.1e01 2.1e400 4.9e400 ..0.40 5.1e+00 1.6e+00 4.0e+00 9.5e+00 120+01
Pu-238 5.9 00 18.00 4.7e+00 1.1e01 1.01 1.1e+01 3.5e+00 9.1e+00 22e+01 2.70+01
Pu-9 63e+00 2.0e+00 6.00 12e+01 15.e+01 12e+01 S.8e+00 9.7.00 2301 2.9e+01
PA-240 6 .300 2.0400 0.+00 12.e+01 1U5+01 00 9.7.400 201 2.9.01

Pu-242 6LOe+M0 1.9e+00 4.e+00 1.1e+01 1Ae+01 12e+01 -. 840 92e+00 22e401 2.7.401
Pu-244 6.1e+0 1.e+00 4.e900 1.10+01 1.A01 12e+01 .7e0: S.000 22e+01 2.70+01
Am-241 9.0.400 2.e+00 72e+0 1.7.+01 2.1e01 1.8.401 A400 1A+01 32001 4.1e+01
An-242m 9.0.+O 2.8e+0 7.1e+0Q -1.7e 2.e+101 1.7.+01 5.3.400 1Ae1 3.401 4.1e401

Cm-242 32e-01 1.0-01 2.6.-I 6.1.-Cl 75001 6.2e1 1.9.-01 S.0.- 12e+00 1.5e+00
Cm-243 63e+00 2.0eD0 5.000 12e401 150401 12e01 3.7400 9.7+00 2.3e+01 2.8.41
Cm-244 Oe+O0 15.400 4.0e+00 9.00 12e+01 9.8000 3.000 7.7e+00 180t 23e401
Cm-245 9.3O00 2.9.00 7Ae0 1.7e+01 22e+01 101 5.5e+00 1Ae+01 .01 42e+01

Cn-247 56e+00 2.7e+00 618e+00 1.6e01 20e+01 1.7e+01 52e+00 1Je+01 3.1e+1 3S001
Cm-248 .01 1.0.+1 2.7.+01 6.0Se+O 78e+01 6.6.01 2.0.401 6.2e001 12e+02 15002
Sk-249 22e-02 6.7-03 22e-02 52e-02 6502 5.4-02 1.70-02 42.02 10.- 130-01
Cf-248 1Ae+O 3.1. 7.9.01 1..00 2.3e+00 1.9+00 5.0- 150+00 3+00 4.5e+0

Cf-250 42e+00 1.e+00 3.3e+00 7.e+00 9.70+00 8.1e+00 2.5e+00 6.e+00 1.5.01 1.9001
C1251 800 25e+D0 6A00 15e+01 1.0401 1e+01 4.8.400 120+01 2.9001 3.6e+01
C-2 3e+00 9.7.-01 25e+00 5+400 7.Se+00 6.1e+00 1.9e400 4.8e+00 1.1e+01 1401
C-254 12e+01 42.+00 1.01 22e+01 2.7e41 2.401 8.1e+00 2.001 42.401 3e+01

Note: To convert wiose values to anventional wt (nuemly per pCl/g or mremly per p1cm) muftipy W 37&3
' - t!1S 1 tA
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Normaized Effective Dose Equivalent fom Copper Appedix 3-1
Table G1.10 Normalized effectiv dose eguivalents from extemal exosure: Handling slag

Radoucicie Mass-based EDE (uSvly per Bqg) Surficial EDE (pSvly per Bqcmr2)
Mean 5th 50th 90th 95th Mean 5th 50Sh 90th 95th

H-3 0.000 00.00 0000 00+.O 0.000 0.00.0 .B0OO0 0.0..00 0.0.+00 0.0.+00
C014 0.0.400 0.0.'00 040 0000 0.0.400 O.O+ 0.000 .000 .400 0.0+ 00 0.0W OD+00
Na-22 12e+00 4.10-01 9.7e-01 2.1e00 2.5.00 2300 701 1600 42400 5.0"00
P-32 29e04 4.5&O 2.0.0 L3-04 869.04 5704 &6.-S &8..04 1203 1.7.0

cmX 2.1eO4 74-0 14-M 3.9e-N 4.7e-04 42.4 1.4.04 3.4004 7.6.04 92a.04
K-40 4.3e42 9.800 3.02 8.8.02 1.1e01 8A.02 1.9-02 6B02 1.70-01 21e01
Ca-41 0.0.0 0+00 o.000 0.0e0 0000 0.0.0 00+0 0.000 0.000 O.0.+00
C&-45 3.5.-OS 1.206 2.9-S 7OS 7- 2.3-S 5.56.06 120S 1.54-05

Cr-SI 830-03 2.5.0 S5-3 1.6.02 2.Oe02 1.6-02 4.7e-03 13.02 3.1.02 3.90.0
Mn- 0.0000 OO+O 0.00400 0.00400 0.0.+0 0Oe0O 0D0e+00 0.00 0.000 O.00+4Q
Mr-4 4.4-O0 1.5-01 3.60.0 80-01 9-5.-l 8t-O 2.9e01 7.0.-l 1600 1.90o00
Fe-5! 2Ae-11 8.30-12 2.0-11 4A.-11 52e11 4.6.-11 1.6.-11 3.80.11 8.5611 10o-10

CoS 1.3.40 4.30-01 1.1000 2.40400 2.9.00 2.5+00 8.1l-01 2.140 4.70400 .7000
Co-57 13e02 5.0*-03 12-02 2.7002 302 2.90-02 95-03 2A0-2 53-02 6-02
Co58 35e-O 12901 2.9.01 6.501 7.9-01 6.9-01 2.20-01 60-1 1.36400 1.6e000
Co-60 1.1e00 3.e-01 93-01 2.1400 25000 22e+00 72.t 1.8.+00 4.400 4.90+00

NI-3 10S 3.5e09 8.40.09 1.90-O 2-OS 2.0e.08 8.7e009 1.60-08 3.70-08 4.56.08
Zn.85 2.7.-l 9.6.-02 2301 S.Oe01 6.00-01 5.3.01 1.8.-0t 4.4-01 9.8-e01 12e+00
A:-73 8.80.0 1.7-05 520.05 1.0-04 1.7e 04 1.30.4 3.2.0 1.04 2.6&44 3.2.-04
S0-75 0.00400 0.000 0.000 0.0400 0.0.00 0oe00 0o.40 0.000 0.0o00 0.0400

Sr-89 84004 2.8e04 0.86-04 1.6-03 1003 1.6e-03 5.30.04 1.3s.03 3.0-03 3.7e-03
Sr-go 3.3.-03 1.2.03 2.86-03 &1.03 7.3e03 6.5.03 220.03 5.30-03 120.0 1.4e 02
Y-91 2.5.03 84.-04 2.06-03 4.6e03 .56-03 4.86.03 1.6e-03 3.9003 aso-3 1.1e02
Zr-93 2.2. 7.1.-09 1.86.0 4.1.-O8 4.9.-Ca 42o-CS l.4.-08 3.4e.08 7.96.08 9.7o-08

Nb-93m 2.7.-e 9.407 220-OB 4.9-O 5.8.-O 529.. 1.8o-O 42*06 9-So-0 1.1e-05
Nb-94 8.7e-Cl 3.1.-l 72a-01 1.69400 1.9.+00 1.7.+40 5.8.-ol 1.40400 3.1400 3.7.00
Nb-95 2-l 8-02 229- £3.01 .401 SA.01 l.701 430M 1.0.+00 1.00
Mo93 1.A.05 &1e 12e4. 2.70-05 3.105 2.-OS 9.6.S 23-0S 52-05 B2eS

To.97m 4-3o-05 1.5.0S 3.6-OS 7.9.-OS 9-.3O 8.4.5 2.86-05 8.8.-0S 1.5e.04 1.90-04
To-99 8.3.06 2..0S 6.9-S 1.5-S 1.8-O 1.64O 5UWO 1.3.05 299e 3.56.
Rtu-103 0.0400 .00 0.0 040 0.00+ 0 0 0 0.00 0 .0W 0.00 0.0.40..00 0.0.4 ~e00 0.0.400
Ru-10 0.00 000 OOBF00 0.00 .06+00 0.0400 O.eO 000.0.00 0.0040 0.040 0.000 0.0+00

Ag-110m 0.0.00 0 .040 O.0 0 00 0.0.0 0.0.400 O.oo 0.0.400 .Oe400 0.0e400
Cd-lO9 3.304 12e-04 286-04 6.1e-04 72e-04 604 22-04 5-.3.04 12003 1Ae-03
Sn-113 92e-02 3.1e-02 7.6.-0 1.7.-01 2.0.01 1.8-C .0-0 1501 3.3-01 4.0 01
Sb-124 3.9o-1 1.9.01M 4.7.- .. 1.+00 13400 .1e400 3.S-01 9.1-01 2.100 - 2.6+00

Te-123m 0.000 0.00 0.0.400 O.O0 0.0*Q0 O.O+oo 0.0.+0 0.0+OO O.o0 O.0400
Te-127m 0.00400 O.0e.04O00 0.06400 0.040 0.00 0.0+00 0.0.00 0.00400 0.00400
1-125 2.3 7.7o-5 1.9.04 42.-04 &19-04 4.4.04 1.50-04 3.6e04 a1-04 9.9e-04
1-129 2.3e04 .06.05 1.9-4 426-04 4.9004 4.404 1.S.404 3.6.-0 1-04 .7e-04

Cs-134 0.00+O 0.000 0040 0.0.0 0.0.40 0.0+ 0.0.400 0.0400 0.+00 0.0040
Cs-135 0e0 0.0.40 0.0040 0.0400 O.O0 O.0e+O0 0.0.+40 ODO 0.0000 0.0+00
Cs-I37 0.0.400 0.00400 0.0.400 0.0400 .Oo+0 0.0o0 0.0*40 00.0 00400 0.0400
BaI33 15.01 5Ae.02 1-Cl 2.8-M 3-l 3-01 1.000 2.56-0 5.56-01 8.66041

Ca-141 9.00-03 2.803 726-03 1.7-02 102 .86-0 53-03 1.4o002 3.3 4.16-02
Ce-144 2.3e-02 o-03 1.9-02 42-02 4.902 4.4.02 1.502 3.6e02 8.1 e-02 9.8e-02
Pn-147 25O 8o-07 2.1.1-O 4.6OS 5.4e-O 4.90-0 1.76-08 4.0.-OS 8.9-O 1.1-O5

_UE- _ 4 _ _ 2_0
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Appendix G-1 mNormaized Effective Dose Equivaents from Copper

Table 01.10 Normalized effectve dose equivalents from extemal exposure: Handling sag

Radionuclide Mass-based EDE (USvly per Bqlg) Surfidal EDE (uSvly per Bqtcm2 )
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

sm-151 4.4e-Q 1J.-08 -. 60-08 Lie-CS S05 85e-08 2.9e-8 7.08 1.6e047 1.9e-07

Eu-154 .901 2.1-01I 4.901 1.1e+00 1100 12e+00 39Il 9.-1 2.1e+00 2.6e+00
Eu4155 6Aeo-03 1le03 4.5003 903 12e-02 102 303= 8.6003 1902 2.302
Gd-13 6.0.03 2.303 5 12e-02 IAe-02 1.30.02 4.3-OS 1.0042 2.3042 2.802
Tb-160 4.-1 1.701 4.0.1 0.001 1.1e+00 9-01 3.2e01 7.801 1.e+00 1e+00

Tm-171 22045 79046 lieO 4.1.-05 4.9e05 4Ae05 1.e45 3.605 80-5 9.7e05
Ta-182 6.9041- 2.0e41 4.9"Cl 1.1e+00 13.00 1.1e+00 3.9e41 9.401 2.1e+00 2.500
W-181 1.603 6.1e04 1203 2.7e03 32e 03 2.903 9.7044 2.303 5.2e03 6.4043
W-l85 2.1.O 7.1046 1.79-5 3845 4.805 4.05 1.44 3.305I T7405 O904

Ir-192 0.Oe+00 0.e+00 0.Oe+00 O..00 0.0e+00 0..4 0.0 D 00 00e+00 0+00 O.0e0
TI-204 905 2.9-O 72045 1.76-04 2.04 1.7e-04 6505 1Ae04 32e04 4.004
Pb-210 2.804 505 - 2.0e04 5.3-04 -G6e-04 5.104e4 9.605 3.--04 1.0e4 13043
BI-Z - O.e+ 0.0 000. 0o. 00eo0 0Oe+00 0.00+00 0.00 0 0.000 0.0e+00 0.e+00

Ra-226 9201 32041 7.041 1.7e+00 2.0.400 1.8e400 6.101 15e00 -300 3.9e400
Ra-8 4041 1.701 4.00I1 L7-01 1.e+oo 92.-Ol 3.2-01 7.601 1.7.+00 2.0e+00
Ac-27 101 6.6e2 101 2.901 3.04 3.101 1.1041 2.6e01 6.701 6041
Th-228 72041 2.501 5.01 13400 16e00 1.00 4.7-01 1.1e+00 26e00 l1e+00

Th230 72e-05 23e-05 5.8-O IA.-04 1.6904 1Ao04 4.45.O 1.1e04 2.604 32904
Th-232 3.03 5.7404 2.03 7A.03 9.503 6..-O 1.16-03 4.903 1402 1.9e-02
Pe-231 1042 4.7043 1.1e-02 -2.0-02 2.9042 2.6o02 8903 2.1e02 4.02 5.7e-02
U-232 -1i60 2.60 1.2e2 3.4e-02 4Ae02 3.1e-02 5.1043 2.302 6.6e02 L502

4gtt _ 4
U-234 12045 406 10 2.305 2.7045 2.045 -82e-06 2.0045 4.e05 5-305
U-235 4Ae-02 10-02 3.6e-02 .1e2 0.502 8.5-02 2.902 7.02 1.6e01 1.901
U-236 6b06 2.1046 5.0e-06 1.1e-05 1.305 12e05 4.0e06 9.5046 2.1e45 2.6e05
U-238 1.02 4.03 1.1e 02 2Ae-02 2.802 2042 870-03 Z10-02 4.6e42 5.6e02

Pu-236 6.806 24-06 57e06 1.045 15S 1.305 4.506 1.105- 2A-0 2.9005
Pu-238 4.0e-06 1-06 33-06 7.306 8.7.-06 7.7e-06 26eO6 6.3e-06 lA-05 1.7.-05
Pu-9 1.705 6.1e06 1A-05 32o-05 3.805 3Ae5 1.10-05 2.8e05 62e 05 74045
Pu-240 3.0-0 1.3046 3106 6.9046 820-06 7.306 2Z046 6.0-06 1.3e-05 1505

Pu242 3304 12e-06 2.7-06 6.1e-06 72e-0 6Ae-06 2.2e-06 5.046 1205 1.4056
Pu-244 1.701 6.02 1.01 32e-01 9.7e01 3.301 1.141 Z7041 6.1e41 7.041
Am-241 9.804 3904 62e04 1.803 Z1e03 1.903 6.5e-04 1643 3503 42e03
m-242m 3.3e03 12043 2.843 k1e-03 72e-03 6503 22e03 5.303 12e02 1.Ae02

Cm-242 4.4046 1.506 36046 8.e06 9.506 8Ae06 2.9e-06 6.906 1.-05 19-05
Cm-243 3S442 12e02 2.6.0 62e-02 7.4C2 6.602 2.302 -5.402 1241 1041
Cn-244 4.0O-06 1Ae-06 3-3006 7.0e-06 8.806 7806 2.70-06 6.406 1A05 1.7e-05
Cm-245 1A02 S.1e-C3 12-02 2.6.-O 3.14e2 2.8e02 96.03 2302 5.1-02 620-02

Cn-247 1501 6Ae-02 1.3e01 2.6-01 3301 3001 1.001 2.401 01 65041
Cm-248 2.06 707 1.6046 3-06 4.306 3s8 1.306 32-06 7.0-06 15046
Bk-249 l805 32e06 1305 3.805 4.9"05 .05 6.1e-06 2045 7.305 9.505
Cr248 4.906 1.7s-06 4.046 89o06 1.105 9046 32A-06 7.806 1.7045 2.1i05

Cf-250 e Ae072.006 4.446 5206 4.606 1606 3.O06 8.506 105
Cr-251 2.502 8.803 2.1e02 4.602 5A042 4.802 1.70-02 4.0e02 6.902 1.1e-01
Cf42s 4.6046 1.606 3.806 6046 .046 8806 3.0&e06 73046 1605 2.0e-5
Cf-254 7A+00 2.600 62e00 14.01 1.7.401 15.01 4.9e+00 12.e01 2.7+01 35001

Note To converit Mese valuesftoconvenrionlwunt(mmmly per pCI~g rnvemly perpC~cn4 multiply by 37.4
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Nmmmlized Effective Dose Eqahmlcnts ftm Copper App=dixG-l
Table 01.11 Nonnalized effective dose equlvalents from Inhalation: Handling stag

Radionucde Mass-based EDE (Svly per Bqlg) Swflcial EDE (Svyy per Bqcm2)
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-3 0.0+OO 00040 0.0+00 0.OO 0.00+00 0.D+OO 0.00400 Q00.00 0.000 0.00400
C-14 0.0.+O0 000 0.Oo+00 0O00 0.0.00 0.0o400 0.00+00 0.0+00 0.0.00 0.0400
Na-22 1.5-04 4.70.0 1.20-04 2.9e-04 3.50-04 2.9-04 9.0.05 .30-04 5S-04 6.9.4
P.32 2.3.-05 3e-0 1-OS 5.1-0 7.20 45-OS 8-306 30S 9.9.05 1Ao04

CI-38 4.2o-04 1.3e-04 3.30-04 7.9.04 9.8o.04 .2e04 2.5e 04 6.5.04 1.5.03 1.9-03
K-40 1.2e-04 2.5-05 9.2e.05 2-5.04 3.2.04 2Ae-04 4.8o-0S 1.80-04 4.8e-04 820-04
Ca-41 2.7"05 8Ae- 22e-05 5.105 .30-05 .3.-0S 1.6o-05 42"05 9.9"0S 1.20-04
Ca-45 12.-04 3.705 9.6e.05 2-3..04 2.8e04 2.4.04 7.1e05 1.904 4A.-04 5804

cr-S1 4.0e06 1.0.S 3.1 -06 7.8.-O 9.9.-O 7.7-O 2.0.S 5.9.-OS 1.5-OS 1.9.-OS
Mn-53 9.9-06 3-0 7.8.06 1.9e.O 2.3g05 1.9.-OS 58o-6 1.50.05 3.60-05 4.5.05
Mn-54 19-04 3.9.-OS 1.0.04 2.4.04 2.96-04 2A.04 7.40"5 1.9-04 4.S4 7-04
F-55 2.5.05 7.8.0 1-9o-O 4.6.-05 5.7.05 4.80-05 1.4.05 3.8.0 9.0.0 1.1.-04

Co-S 5Ae04 1.6.-04 4.04 1.0.-03 139-03 1.0-03 3.0.04 820-04 2.00-03 25a-03
Co-57 1.4.04 42.-OS 1.10-04 2.7.-04 3.3-04 2.7..04 7 0.-OS 2.2.04 52-04 8.4.04
cozS IA-04 42.-0S 1.1e04 2.7e04 &40-04 2.8.04 8.0-05 220-04 5304 .70-04
C060 3.-03 1.1e 03 2.8.03 B7.-03 &4.-3 6.9.03 2.00-03 5.5.03 1.30-02 1.6e.02

NiM 3.805 1.1.-0S 30.-S 7.1.4O 7L9.05 7.3o-O 22.05 &8045 1AO04 1.7.04
Zn-65 3-So-0 1.1.04 2.804 &5o-04 &1-04 0.7o-04 2.0.04 5.3-04 1-03 1.6.03
As-73 24-05 5S-08 1.05 4.9.05 82.-05 4.7.-05 1.0.-05 3.6.05 93.505 12.-04
So-75 0.00+00 0.00+00 0.0+00 0.00+0 0.0.400 0+00 0O00 0.0 O40 000

SrS9 9.7-05 2..-OS 7.70-05 1.B.04 2.3.04 1.9e-Q4 54005 154 3.6.-04 4.6-04
Sr -90 5.043 1.5.03 4.00W03 9.4-03 129-02 9.7.03 29.0)3 7.76-03 18-02 230-02
Y-91 7.6.,04 2.3.04 8.0-04 1.4-03 1.8.-03 1.50-03 4.360 120-03 2.8-3 360-03
ZF93_ 1.7.03 52.04 13S03 3.2.03 3So3 3.3-3 9.90-04 2.6.-03 61.03 7.6.-03
Z rrL ; i 05 Z PS
Nb-93n 5.9.04 180-04 4.7.04 1.1.03 lAo-03 1.1-03 3.5*-04 9.08-04 2.1-03 2.7e-03
Nb-94 A.03 2.6-03 6.6e-03 1.6.02 12.902 1.6-02 4Q03 1392 3.00-02 3.8-02
Nb-9S 7.7.-O5 Z1.05 .0.-OS 1.50-0 1.90-04 1.5.04 4.0.-05 129-04 2.9-04 36-04
Mo3 7o04 .8.4 4.6.04 1.1.-03 1.303 t1.0-03 3Ae0-4 &04 2.1.03 2.60-03

bWMIL UNIAWE"'O 6M 7fi .a
To-7m 83.-05 2.5.05 B-Se-W 1Z..4 1.9004 1.6.04 4.8.05 1.3-04 3.0-4 3.84
To-99 1.7e04 52.4O5 10-04 329-04 3.9-04 32e04 9.9.05 2.6-04 .10-04 7.6e04
RuS103 0.0+00 0.0000 .0e 0.00+0 .0+00 0.00400 0.0+0 0OO OM 0.0o QO00+
Ru-106 000+00 0+0 00.00 004 0.00 0.00 00+00 0.00+00 0.04 0.00

Xenia~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Ag>i-Ovn 0.0o O A0 0.0.+ 0.0000 + OfO 0.0400 0..Oe+ 0.00 0.00+00 0.0400
Cd-109 7.9a.04 24.-04 .30.04 1.-S03 1003 1.5e- 4.7e.4 129-03 2.903 3.6e-03
Sn113 1.6.-04 4.9.05 13o-4 3.0.04 3.7e-04 3.1-04 92.05 240-04 .8o-04 73-04
Sb-124 3.0.04 84Ae 2.3-04 5.76-04 7.104 &7.04 1.6.04 4.4.04 1.1e-03 1.4e03

To-123m 0.00+00 0.0.00 0.0000 0.00W 0.4W0 00000 0+00 0.0.00 0400 0.04-00
T-127m 0.0.400 000 0.0.400 O.Oe40 0.0.40 00.400 0.0.400 0.o0 0.0"00 0.0"0
1-125 3.6-14 1.1-0 2..0 u-04 8.6e-04 7.04 2.00-04 5.5.04 1.3e-03 1.7.3
1129 330-3 1.0.-O 26.03 630 73.03 6%.03 2.0.0 51.-03 126-02 1.5.-

Cs134 O.Oe+00 0.0*0 0.0.00 00 0 .Oe+00 0.0400 0.0D00 0.00+0 0.0.400 0.00
Cs-35 0.0400 0.0+00 O.OOO 0.000 0.+00 0.0.400 0.000 OM"0 0.0400 0.0+00
Cs-137 0.0.00 0.Oo+-0 0.Oe+0 Ow 0 0.00400 O.O40 0.00400 O.0040 000 0.0+00
Ba133 1-04 4-O 12eQ4 2.9e-04 3.6 04 3.0-04 9.3.05 2.4.-04 5.7.-04 7.1e.04
C.-139& __ -l -,la~: s

Ce-141 1.1.-04 3.1*05 6.o905 220-04 28e-04 2.2e.04 5.9.05 1.7o-04 430-04 5504
Ca-144 7.1.03 22.03 5.7-O3 1.3-02 1.7e-02 1.4e 02 4.2e-O 1.1.02 2.6.-02 32e-02
Pm-147 7.8o-04 2.4.04 6.2o-04 1o03 1-M03 1.5.-03 4.6.-04 1203 2.8-03 3.5e-03
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Appdix GI- NomaIzed ective Dose Equivans frm Copper
Table 01.11 Normalized effective dose equivalents from Inhalation: Handling slag

Mass-based EDE (uSvJy per Bqfg) Surfidal-EDE (pSv/y per BqaTM2)
Raconuebde Mean 5th 50 90th 95th Mean 6th 60th Q0th 95th
Sm-151 60-04 1.Se-04 4Ae.04 I.1e-03 1.A-03 12. 3.e-04 9.3-04 2.2e-03 2.7.-C

Eu-154 5.7.-O3 1Je-O3 4.6.03 1.18-02 13-02 1.Ie-02 3AeO 88e-03 2.1e-O2 2.6-02
Eu-155 8.3e-04 2.6004 6.6-e04 16-03 Se-03 1-3: 4.9e.04 1.3-03 O-S03 3h-C
Gd153 1.804 65-05 1Ae-04 3.4e-04 42e-04 3.5.04 1.1e-04 2.7-04 6he.04 Lle-04
Tb-I 60 4.1.04 1.2e-04- 3.20e04 7.70-04 9.80-04 7.Oe-04 2.Se-04 6.2.44 lhe03 lI.e-OS

Tn-171 1.804 6.6.-OS 1.A-04 3.e44 42e-04 - 3.6e-04 1.1e44 2.8-04 6e-04 814
Ta-182 7.9.04 2AeO04 60-04 1.0-03 160-03 1.5e03 4.8.04 12e03 2903 3.O3
W-181 Z7.O6 8.2e07 2.Ie-S 6.00-06 6.-6 62e06 106 4.le-06 -e-06 12.OS
W-185 12e05 .7s0-6 9.808 2.30-0 2-O 2A.05 71e-O 1 - 45.4- 6.7.05

Ir-192 0.0e-0 0 0 O.0e400 C.e400 0.0e400 C.Oe.0 0.Oe.00 0.0e40 00040 0.0e400
TI-204 2.1e-05 60 1e-05 4.0e-05 6.0e-05 40.-O 1.1.-O05 81O5 78e-05 9.7-05
Pb-210 2Z-I 4.3.02 9-Cl 5e.1e-1 S-C 4he01 62e-02 36-01- 9.6 I 1.0+400
B;207 000000.00 0.O+W00 U+000 0..0 O. C0.00 0.0.400 0.+000 0.0.00 0.04+00

Ra-=S 1.7-C 5.02 1-01 33-l 40.-Cl 3Ae-01 tC- 2.7.-Cl 6-01 79e-1
Ra-28 2.e1 .3e-02 1.9.-C1 4.-C 6..01 49e-01. 12e Oe-1 9.7.01 12e+00
Ao227 2.6401 6.1e+00 .. 1e41 6.0.4O01 6.1.01 61e401 t6e41 4.10401 0.6.401 12.402
Th-228 68e00 2.1e00 54e+00 13.41 16e01 -101 -4400 1.0.401 2xi"01 &1.+01

Th-M 62e+00 16400 42e00 9. 401 1.40 3.100 8.1e400 1 1e4C 2801
Th-232 2.3401 7.1e+Q0 1401 4.3e+01 6441 401 14e+01 35401 8.Ae401 1.0e+02
Pa-231 1.7001 5-.300 1.01 320401 4esI 3 041. -1e01 2.7e4ib 6.30401 7.01
U-232 1.3401 -4.1e400 1..401 2.5e+01 J.l1-01 2.60 7.9e+00 2.0e01 4.9e+01 6.401

234 2.7.400 8.2."l 2.1e400 5600 62.400 .. e00 1Ie+0 4.1e+00 9.7.400 12.401
V1235 2.5.00 7.6.-1 2.000 4.6.400 5.7400 4Ae.00 100 38e+00 9.000 1.1e
U-236 2.500 -7.801 2.0.00 4.7.400 5.9e400 4.9e00 1.5e400 39e+00 9.2e+00 1.1.+01
UL238 2Ao+.O 7.-Cl 19.00 4.5140 55e+00 -4.6.+00 14.00 3600 8.70400 1.1e01

PU-236 2.6.00 7.901 2000 4.8e+00 S.0e00 6.e400 1.e00 4.0e00 9A+.00 12e401
Pu23a 5.000 18e4 4.040 -1.1e+01 13e401 -:1.ie+01 3 00 .8400 2.14e01 2.6e01
Pu-29 6.2.00 100 4.9e400 120401 1Ae+01 12.+01 7e+000 9.5e40 2.01 2M0
Pu-240 .604 14004e 400 12.+01 14.01 12.+01 37.400 9.50400 201- 2A890

P*242 5.400 11.+800 4.70400 1.1001 1.4401 1.1.401 '3.5-0 9.1e+00 22.401 2.7.+01
Pu-244 6.80+00 1.8.400 4.800 1.10401 1.A0O1 1.1e01 34000 . 2.1e01 2.6.401
Am-241 '8..+00 .. 80+00 7.1400 1.7.0 2.14M 1.74 -E 5te40 14.01 3.3e401 4.1e01
AMz242m &8o00 2.7.400 7000 1.70401 2.14+01 1.70+01 6200 1Ae01 3.2001 4.0001

Cm.242 A32e-1 S.8-2 2.-M 6.0.-C 7A4-C 6.2.-Cl 10Ie 4.9. C 1.2e400 14e+00
CQ-243 -62100 1.9400 4.9e0 (2e+001 140401 12.401 3.60400 9.5.00 2.301o 2.6e40t
Cn-244 50.400 -1.5000 3.900 9.3000 12e+01 0.G000 2.9+00 7.6400 18041 230+01
Cm-245 -9.0400 2.800 7.3000 1.7e+01 2.1e+01 1801 SA"00 14001 3.01 42o+01

Cm-247 8.3eO 2.6000 600 1.6e01 1.9401 .001 400 1.30+01 3e+01 3.801
Cm-248 33001 101 2.6e01 620401 7.70+01 S4.e01 2.00 .1e1 12e02 1.6e.02
Sk-249 2.70.-2 SeO03 22e-2 5.02 602 3e-O2 102 42e-02 10.-C 12041
Cf248 9.8001 300o-01 7.01 1.9.40 2000 10 5-C 1.50400 &640 4.5.+00

Cf-20 4.10+00 1J0400 3.3e+00 7.8e+00 9.6e+00 .0.00 2A+O0 -6300 1.5e+01 1e01
CF-51 7. 00 2.4e000 62e 15401 101 1.5101- 4.6e00 12e+01 2.8e+01 3.501
Cf-252 1e+0D 9.6e-O1 2.5.00 580+00 720+00 6.e+00 1A.8400 42e400 1.1001 -1Ae01
CR254 4.6.O0 *.400 3Ae00 8.7e+00 1.1.+01 8900 _ 7.400 1.70401 2.1e+01

_Note: To convrt te _vales to c tnal nt r perpgormm prpCUai muLtpby3.7e
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Normalized Effcive Dose Equivalent from Copper Appemdix Y-1
Table G1.12 Normalized effective dose equivalents from ingestion: Handlng slag

Mass-based EDE (uSv/y per Bq/g) Surficlal EDE (uSv/y per Bq/am2 )
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-3 0.000 0.08400 0.00+00 0.00*00 0.08400 0.040 0.0.00 0.00+0 0.00+0 0O+00
C-14 0.00 +00 0.08400 0+00 0.08400 0.00+00 00+ 0.00+00 0.0eW 0.0.0 0 o.0.0
Na-22 3J.e04 2.6e-05 2.8e-04 82e04 1.1-03 7.4e-04 5.e05 5.4e44 1.6s03- 2.1e 03
P-32 .7e-S 2.5-O0 3.20OS 1.3-04 1.9e-04 1.10-04 4.900 1-05 2.6004 3Ue04

CI-W 9.8.-05 &7.-08 7.2.0S 2.2044 2.8-04 1.9e04 1.3-OS 1-04 42.04 &So-04
K-40 3.1e04 1.8.4O5 2.1e-04 72e-04 1.0-03 6.1e4 3.4.05 4.0.04 1.4.-0 1.9e-0S
Ca-41 4.3.05 3.006 32.-0S 9.605 12&-04 8.4o.05 5.7e-O 8.1."5 1.8-04 2.40-04
Ca4S 9.8e-O5 6.7e-O 7.1-05 22e-04 2.80-04 1.9e04 1.3.-0S 1.4e-04 4.20-04 5-04

Cr-S1 3.0e- 1.8-07 2.10-0 .5-OS &886 5.7e-O 3.5"07 4.0O 1.30-05 1.7-05
Mn-53 &60-06 2.5e07 2.66 8.006W 1.0e-S 7.0e.06 4.7.-07 5.16.06 150-5 208-05
Mn-54 &8e-05 .0e46 6.40-05 1.9e-04 2-5e-04 1.7.04 1.1S 129-04 304 4.9.04
F-55 18-O5 1-3.OS 1.4.45 4.2. 5.4e-05 3.6.5 2.5O 28-05 6.10-05 1.10-04

Co-58 23e-04 150.05 1.7-04 S.19-04 8.6-04 4.5e-04 2.9OS 3.2-04 9.804 1.30-03
Co-57 1.9.405 130S- 1.4.-OS 4.3.-OS 5.60-O5 3.60S 2.5e08- 279 -05 -OS 1.1-04
Co-58 6.7.45 4.4&.4 4.9.-0 1.50-04 1.9.44 1.30-04 8.5 0B 9.3.45 2.99-04 .7-04

CO-W 2.04 1.9.45 2.0.04 8.04 6.10-04 5.5.-0 3.8.-O 4.04 1.2A03 1.8.4

Ni-6S 1.60S 1.1.4e 1.2eOS 3.50-OS 450-05 3.1.4 2.1.46 22.45 6.805 6.9.-5
Z-65 4.1.-04 2.8.05 3.0-04 9.18.04 12e-0 0.o-04 5As05 5.8e-04 1.8.-OS 23e-3
As-73 8A-08 .0e07 5.7e.O 1.90-05 2.5e-05 1.6e-5 9.7.47 1.10.05 3.8-05 5.0.05
Se-75 O0+00 0.0400 0.0+0 C.080 0.0.+00 0.004.0 0.0O 00 0.00400 0.00400 O.0040

.
Sr49 2.304 1.5.-05 1.7e04 52e-04 67.44 4.5.4 3.0e-05 32e.04 1.0.-O 1.3-03
Sr-90 52-03 3.6004 3.8-03 1.1e-2 1.502 1.0e-2 8.8e.04 73a.03 2.242 29-02
Y-91 2.5e-04 1.7.-OS 1.8.4 5.5.4 7.1.44 4.8.04 32s.5 356"04 1.1.-03 1.4.43
Zr-93 5.605 3.9*408 4.1-OS 129-04 1.t0.44 t1-04 7.4.46 7.9.05 2.4o-04 3.1.4

Nb-93m 1.08-05 120-08 1.3.-OS 39.-5 50S 3.4.45 e 3.4 2.5-0S 7.6e05 9.80-05
Nb-94 2A4-04 1.7.-05 1.8-04 5.4.004 6.9e-04 4.7.44 3.2e-5 3.4e-04 1.0-03 13e43
Nb-95 &70S 3.7e-O 4.1.-0 1.314 1.7e-04 1.10-4 7.1.40 7.9.45 2.4004 32.04
Mo-S93 4.6-05 3.1.e 3.4.05 1.0.04 1.3o-04 8.9.05 8.0.6 .5e05 2.0-4 2.50-04

To- 7m 3Z.05 2.4e06 26.-05 7.8OS 1.04 .9.45 4.6e46 5.0.05 1.50.04 2.0e-04
T-99 5.0405. 3A 3.60-05 1.1e.04 1.4e-04 9b.05 8OS 654 7.0.-OS 2.1.44 2.8-04
RFu-103 0.0800 0.08400 0O.0+0 O.O+W O.e4W 0.Oe+00 .0.0W 0O.O+0 0.0040W 0.00+00
Ru 108 0.0O+O 0O.W 0.Q 0.000 00800 0+0 0.00+00 0.000 OOO 000

Ag-Or10m 0.0400 0.0400 0000 0.00400 040 0O W 0.00W 0.e400 0.00.0 0.00400
Cd-109 3.9.04 2.7.05 2.8S04 8 4. 1.1e03 7%.504 5.1-OS 5.54 1.7.03 22-03
Sni13 Oe 05 5.4008 5.9.045 1804 23.44 1.5e.04 1.1.05 1.10.04 3.5-04 4.5.e04
Sb-124 2.0.04 1.30-05 1A9-04 4.04 5.8.04 3.9-04 25.-O 2.7e-04 L7.-04 1.1.-03

Te-123m 0.00+W 0.000 0.0.4W 0.00400 0.00 0.04W 0.0+00 0.0000 0.0.00 0.0.+0
TO-127m 0.0+O0 O00+00 O.08W 0.0.4t00 0.400 0.0400 0.0.00 .0+ 0.00 + 00 0.0.+40
1-125 9.7e.04 6.5-05 7.0.-04 Zle3 2.8.03 1.9.-O 1.3e04 l-Ae-O 42e3 S .4e-03
1U29 8.9-03 6.1.44 .59-03 2.0.2 2.6.02 1.7e-02 1.2.-03 130.02 3.842 5.0-02

Cs-34 0.00+0 O.O+W 0.0O 0.0400 0.00 00.00 00.400 0.040 0.00 0.0.40
Cs-135 0.0.0 000+0 0000 0.00 0 00 00.00 Oe10 0.08+0 00+00 0.00400
Cs-137 0.0+e00 0.00+0 0.00+00 0.0.00 0.0400 0.0.400 0.0. 0 0F00 0.0100 0O0.
Ba-I133 1.1 004 7.9.46g 6.4e-OS_ 2.5-4 3.30-04 2.2.4 1.5.45 1.6.4 4.A94 6.04

C-141 62.-05 3.9.4 4.4e.45 IAe-04 1.04 12904 7.6e-OS 6.505 2.7.04 3.6e-04
Co-144 8.04 4.7.OS 5.0-04 1.5.e-O 1-OS 1.3.O ase905 9.5.4 2.9-03 3.803
Pm-147 3.5.S 2.46 2.6.S5 7.7-05 108-M04 8.8-S 4.6.O 4.9.-0S 1.S-04 1.9.04

NUi�U-104U U-14
NURCEG 1640 L*.z4
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NormaHzed Effwdve Dose Equivalenft from Copper Apedi -
Table 01.13 Normalized effective dose equivalents from all pathways Baahouse maintenance

Radudioucide Mass-based EDE (pSy per BIq) Sf Surfial EDE (Svly rer Bq/cm 2

Mean 5th 50th 90th 95th Mean 5th th 90th 95th

H-3 3.0e+00 0.00400 040+00 O.04 0.0e400 0.00+00 0.0400 0.0+00 0.0.400 0.000

C.14 0.004 0 0.0e400 0.00 0.00400 .O 00 O.0 0.O O O.O+00 0.000 0.00+0

Na-22 0.00.+0 0.0*0 00 C.Oe O .Oe+0 0.0*+00 O.e+00 0.00 O.e 0.0&00

P-3 4295 2.10-06 1. 9.9>-O 9.9S IS 4.0. 3.7 .OS 1.-04 3.0

-0 1.060S 13"0 1.09-0W 42e-W 72-W 39e.-0 2.4.07 0.-S 9.3-0 1.4.-05

K-40 &5e-03 4.404 3 03 1.50 0 2. 2e02 1.3I - 04- 8 .504 8503 2.99.-02 4.40-02

Ca-41 0.0.400 0.00 0000 .00 M +00 0.400 0.0+00 0.0.0 0.00+00 0. 0.40 0.00.00

Ca-45 0.00+00 0.00400 Oe.00 0.00 __0.0.600 0.0.400 0.0.00 0.00 00+00 0.00+0

Cr-SI 0.0.00 0.0.+40 0.0o00 0.0.0 0.0000 0+0W 0.00 .0.0040 BO a 0.00000

M I-53 0.0400Q 0.0000 0000 0.0000 00. 00 O.Oe+00 0.00+0O 0.040 0.00400 0.00

WP54 .O +C 0.9 00 0x w z e M+00 0 .Oe + O.O + 00+: Q Ue&O O O a 00"

F -5 5 0 .0 + 0 .0 0 4 0 0 0 0 0 00 4 0 +0 0 O W O O 0 0 0 0 0 +0 0 0 + 00 0 0 0 0

c o -5 0 . 0 .0 0 + 0 .0 0 0 .0 0 0 0 .00+0 0 0 .00+ 0 0 0 .0 0 .0 0+ W 0 .0 0 

Co-57 0.0 0.00 .OO 0000 0.00+ 00 0.00+00 0.00.00 o 0o 0 O . O+ .0 0.0 0a 0.0 + 0 0 0

C O-58 0. 00 00 0 . 000+00 0 .0.+4O0 000+00 0 0+ 04 00 0. 0.400 .0.0 .00 04 O 0.0 040

Co W - 0.00 .00 0.0 40 0 .00 0 .O oo 0.00+ 0 0 .0 400 0.0 0+00 0.00+0 0 0.00 .00 . 0.O00

N M 6 0 0+ 0 0 0. e + 0 0 0 0 4 0 0 .0 4 0 0 0 .0 9 0 0 0 .0 0 0 0 .0 0 00 O . * . 0 .0 0 0 0 .0 0 

Zn-65 1.1.-03 7.0005 &.9.04 2.7- 4.003 22.03 1.404 l.I-03 5203 7.8-03

As-73 1.0-04 7AB-0 5.05 2.4-04 3e-04 1.9e-04 lA-OS 1.0004 4.60-04 &79-04

S.-75 2.0e.02 1.7e.03 1.12 4.7e&M 6.9e002 3.9-02 33e-3 22.2 92-02 1.00

Sr-a9 0.0e 0W 0.00 0.00400 .Oe000 0.00.00 0.0400 .Oo 0 0.00400 0.000 0.040C

S-90 0.0040 0 0 00 .O 0 0.0 o0.o 0 0.00+00 0.0.4w o .0 o 0.00+ 0.o+w

y-91 O.o0 O.O0400 .Oe0OO 0.0400 O..0 0.0.400 0.0Q* 0 OO.0 O.O0. 00 .0040
Zb93 0.000 O.O"W 0 400 0 40_0.00.00 0.00400 0.00 0.04 000.0+4000..0

Nb-93m O.0.0 .O0400 O.000 0.400 O.0e0. 0.000. 000 000+00 000 0.0.00

Nb-94 D000 .0000 0.0.40O O. .e00 0.+OO O0.0 0400+ 0.0400 0.00400 0.00+00

Nb-S .O00 0.0.0+0 0.08400 0.0400 .0.0 0! 0.0 0.000 0.000+0 0.0400 O0D 00

Mo-93 0.000 0.0 00 O.00 OD00 0.00+00 .0 00+00 0.00+00 0.000 0.0040

To-97m 0.00+00 O.O0+0 0.00W 0.00+0 O.Oe+000 OD+O.00 0.0.00 0.0.0+0 0. O000 0.040

To.99 0.00.0 O0.0+0 0.040 O0.0.00 O.+00 ODeW Oxe40 0.0.400 .OO00 Oe+00

Ru-103 0.0+00 0.0+00 0.0.400 0.00.00 0.0000 0.00W0 O0+0 0 0e0 0.Oe+ 0.0000

RM1OO 00.0-0 O.0+00 0.00.00 &0.0 0e+ QOe ObO 0.00+00 . 0 O4+ 0.00400 0.00+0

Ag-i10m 0.0000 0.0.400 0..0 0.0+00 0.00.00 0.00.00 0.0.40 O.00400

Cd-109 1.1-0S 7.1-07 .8 2.6-0O 4.0e-05 2.1S 1.4.0 1.1.-05 I1-O5 7.7-05

Sn-113 0.0.0 O.004W 0.0.00 OM00 00+00 0.0.00 0.0.40 0.00+00 0.0400 &OeO

Sb-124 3.30.03 2.1.04 1.7.O 7.7.-OS 1.2-02 3.40-0 4.0.-04 33-03 1.5..02 2.30-02

To-123m L303 5.4&-04 3.6-03 1.5-02 2.1-02 120-02 1.0.-O 0 .0 2_-02 42-02

To-127m. S2-04 4.4.-S 2a04 12A-03 10..03 1.03 5e405 5.6e-04 2.03 3.4003

1-125 3-O 2.10-O 1-05 L1e-05 13-04 8.-0 42.-08 3A 5 1.6.-04 2A40

1-129 3.2.0S 2.0.-0O 1.6.S0 7Ae-O5 1.10-04 &1&0 3.8&W 3&1-05 iAe.04 22.04

Cs- 34 1.2.0l 1.002 8.6.02 2.7.Ot 39. 2.3- 1.9e-02 1.30-01 5.29- 7.6"01

Cs-135 2.5. 2.2o-07 A-O 5.006 85e- 4.9- 4.1-07 2.7os 1.e-05 1.6-S

Cs-137 40 3.703 2A402 9.9-02 1.A01 &3e.02 7.0 .03 4.7o.02 1.90 2.8-0

Ba-133 00.00 0.00400 O.00 0.00.0 O0.0000 0.00400 00+00 0.0000 Q0+00 0.0+00

Co-141 0.0.00 0.0400 0.004+0 0.00400 0.00+00 00 0 0 0.004 Oe00 .O+00 0.00.00
Ce-144 0.0.400 0.000 0.0.400 0.0000 .4o+ 0.00 0.00.00 0.00 0.000 0.00.00
Pm-147 0.0000 0.0.400 0.0f400 .0 00 OO OO+0 0.00400 0.0+00 0.00+00 0.0000

NUIH.EU164U 
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App=dix 0-1 N=n&ed E"- c Dose Equivalc= from CqV=
Table 01.13 Normalized effective dose equivalents from all pathways: Baghouse maintenance

Radiorwcl~e Mass-based EDE (Sv/Y per Bql Surfical EDE (uSvly per Bqtn2)
Mean 6th 50th 90th 95th Mean - 60th 00th 95

SM-151 O.Oe+00 0.00+00 O.Oe+O 00e+00 O.Oe+00 O.e+00 O.Oe+00 0.0.00 O.0e+O0 0.0Oes

Eu-154 00.O00 0.00400 0.0e+00 O.e+O0 0.00+00 0.0.400 0.e'00 O..400 0.0+00 0.Oe+00
Eu-155 0.0.400 0.0+OO 000 0.0.000 0.0.400 0.0.400 00.00 O.040 0..0e+ Oe+ 0O400
Gd-153 00.00 0.e+00 0.O + 0.0e+100 -04 O.Oe+O O..e+0 0 0.0+eO 00e00 .0.+00
Tb-160 0..00 O.O40 00.00 0.0e+00 O.e0 0.0e+0 0.0+00 0.0.0+0 O.Oe+00 O.O+

T-171 .oe+00 O.00 0.e000 0.0.400 0.00+00 0.Oe+O O.Oe+00 0O+ 0.400 O.Oe+00
T"-82 O.0.400 0.0.400 0.0.400 0.08400 0.0.400 0.0.400 0.0.400 -0.0.400 0.0.400 0.0.400
W-181 0.0.400 0.0e400 0.0e40 0.0.40 0.00400 0.0e400 0.0.400 0.00400 0.0.400 0.0.400
W-185 0.00+00 00.00 00.00 00.00 0000 O0.00 O.0e+00 0.000 O.Oe+00 O.+.00

Ir-192 OOe+ 0 0.0e+00 0.0.40 0.0.400 .0.00 0Oe+00 0Oe+.040 0.0.400 O..+00 0.000
T1-24 3.8e-05 32e06 Z2e-05 8.7ei05 130.04 7.3.05 6.te-06 4.1e05 1.7e-04 Ue-04
Pb-210 5.1.06 3.1e-07 2.06 12e-05 1e-O5 9.8.06 6.08.07 43.06 2-U.05 3.5e.05
Bl20;' I.le02 7.1e O4 L.5-03 2e.02 33..02 2M.02 13003 1.1e-02 5Oe-02 7Ae-02

Ra-2= O.Oe+00 0.00+0 0.Oe+OO 0000 0.Oe+OO 0.0.400 0.0.400 0+ O.OeO 0 O 0e+OO Oe+
Ra-228 0.Oe+00 O.Oe+00 0.Oe+00 0.0e+00 O.0.+00 O.Oe+O O.Oe+00 0Oe+00 O.Oe+00 00.400
Ac-W7 .Oe+O0 00.400 .Oe+0 0 .Oe400 0Oe+OO O.Oe+O0 O.Oe+ 00.400 O.Oe0 0.0.400
Th-=8 0.Oe+00 .Oe+00 O.Oe+00 0. Oe+00 O.De4 .Oe+ O.+0 0.0.40 .Oe+00 -. Oe+00

Th-230 0O400 O.Oe+00 .Oe400 0.Oe+00 0e+00 0..+00 O.0+0 0.0.400 0.0.400 0.00+00
Th-232 0..e400 O.0.+40 00 00 O.e+00 -Oe+00 O.Oe+00 0.040 OW0 O.0 0O.e+0
Pa231 000 00000 Oe+ 0 0 00 00+OO QO.e+0O Oe+ O.Oe+0 0.00 0.0000 0.Oeu00
U-232 O.0+0 O.OeO 00 .0 0.+W O0+00 0.0+00 0 0e+0 0.00 0000 004

U-234 OAe+O O.e400 O.040 00e 0.400 0.000 0.0"00 0000 Oe00 0.Oe+O
U-235 0.00 O.0e+0 0.0+00 O.Oe00 O.e00 0.0&00 0.0.400 .Oe+0 0.e0 0.Oe+00
U-236 0.0e40 e00 Oe+.4 O.e40 0.0e+00 O.e+OO 0.00+W Oe+O O.e+OO 0 Oe+00
U238 0.0+00 Oe+00 0.0.400 0.06400 Oe+00 I Oe - 0.0.400 0O+00 0.040 O.e+00

Pu6 0.e+OO 0O.e00 .0e40 Oe+00 .Oe+00 .0eOO OeOO O.Oe+0.0 O.Oe+00 00+00
PU-238 O.0.400 0oe 0 O.e4w O.000 O.Oe+0 000 0.0.400 0.00400 .0e+OO O.Oe+W00
Pu-239 0.0e0O O0e+000 O.Oe+O 0.0.400 0.0e00 Oe+O0 Oe+O 0Oe+00 .Ob+00 O.Oe+00
Pu-240 Oe+00 O.04 0 .Oe+ O.+O QOe+O0 0.O400 O.e+O Oe+00 0.0.+0 0.0+.00

Pu-244 0.0.400 .Oe+00 .Oe+00 O.+000 0e+00 0.0.O00COe00 0.0+OO O O.Oe+.40 00
Am-241 O.Oe+00 .Oe+ O O.eO .0 0 e400 O.0400 O.040 O.Oe+0 O.0e4 00400 O.Oe40
Amn242m O.e+O .e400 C.e+OO O.0.4D00 .04-00 0.0.400 4OO .Oe0400 O.400 0.0.400

W V,
Om-242 0.0.40 0.0.40 0.0400.0 0.0 0.0+0 .040 0.00 400 0.0.00 0.0.400 00.400
Cm-243 O.040 -0e+OO O.+.00 O.e40 O.e+w 0-0.00 OOe+O 0.0.40 O.00 O.0.400
Crn-244 O.+0 O.O4 O.0e+0 O.e+0 O..400 .Oe400 O04OO O.40 OD+e4O 0.0+0
Cn-245 Oe40 0.Oe40 Oe+ 0.0 tO. .000 O.Oe+0.000 0.D400 400000 O.Oe+0 Q0e400

Cm-247 0.0e400 O.Oe+OO 0Oe40 O. 0.0+0 0Oe+O0 OOe40 0000 .0400 O.0e+.0
Cm-248 - .0.00 .Oe+00 e00 0Oe+. 0.0400 O 00 00.4 00 0.0.40 0.0400 000
Bk-249 U.etO COetOO 'OOe+O O.OeFOO O.Oe+OO - 00 Q.Oe4OO O.Qe4OO O.O+OO Oe+OOBk-249 Oe+O0 O0e+0.Oe0.40+0W O 000 000 0..400 O.e40O 0000 0.00400
CI-248 0.0.40 0.eOO- Oe0 0 0 00 Qe+00 0.0.400 Q.0e+0 .00400 0 -00 C.00+00 0.0e400

Cf-2 0o840 o.e+o O00 0.000 O.Oe400 OOe40 0.0.0 0.00400 0.400 O.Oe40
CF-251 ONe 0.Oe4 000 Oe4e00 .00400 0.0400 .OeO 0400 .Oe+OO 0.Oe+0
Cf-252 0400 .000 000 00400 0.0e+O0 O.e040 0 .Oe. 0000 00400 .Oe400
Cr-254 O.Oe+00 0..400 0.0400 0.0000 0.0.40 O.0.4 O .. 0 O0.0+0 0.0.00 O.Oe00

Note: To Coneft lhese values to conenional trs (mrwmVy per pCUg or mremly per pCUn). wnuld* by 3.7e4

Q27 NWEG-1645



Nomalized Effective Dose va from Copper Appendix (-1
Table 01.14 Normalized effective dose equivalents from all pathways: Airborne emisslons

Radionuclide Mass-based EDE (uSv/y per Bq/g) - Surficlal EDE (pSyly per Bqlcrn2)
Mean 5th 50th 90th 95th Mean 5th 501h 9t 95th

H-3 1.4.-S 5.70-07 12-06 2Ae-OS 3.0eS Z8.-B 1.1-0 2.3-OS 4.7O 5.8-06
C-14 2.4.-04 7-50-05 1.8.04 4.5.04 .1e-04 4.70-04 1.40-04 3.5e04 a8e-04 1.2.03
Na-22 000 0.08400 .00 0.004OO 0.00+00 0e+00 0.00+00 0.0.400 0.0+00 0.00+00
P-32 44e06 6.7i007 2Z9e-O 9 0 3.-OS 13O5 .5-OS 1.3.46 87.-0 1.B-OS 2.5.45

C-38 1.7.4 .9.-OS 6.7.45 &8.44 .3.04 3.2e-04 1.3-05 1-o04 7.40-04 1.2.-03
K-40 &09a04 1.1.04 4.6.04 12e03 1.6e03 1.2e-03 2.1e04 8.90-04 2.4.-0 3.0.-03
Ca-41 O.Oe+00 O.0400 0.0.400 0.0+00 O.Oe0 0.00+W 0.0900 0.00+0 0.0.00 0.00+0
Ca-45 0.0+W 000+0 0.00400 0.00400 0.00400 000+0 00.00 0.00+W 0.0000 0.0.+O0

Cr-S1 0.08+00 0.00+0 0.00+00 O.O.400 0.0.400 0.0.400 0.0000 0.0.400 0.000 0.0.400
Mn-S3 0.00+00 0.0+00 0.00+00 0..400 0.00+00 0.O.400 0.000 0.0.00 0.00400 0.0+O00
Mn-54 0.00+00 0OD00 0.0+O 0.00+00 O.OF0 0.04+ 0000 0.0000 0.0040 0.000
F.-55 0.0+00 0.00400 0.004 0.0000 0.00+0 O.+ 0.00+00 O.0OO 0.00+00 0.00+00

CoS 0.00+00 O O.O+C 0.00400 0.004000400000 0.0.40 0.00400 tO .OvO 0.0.400040000
Co-So 0.00400 0.00+00 0.00400 0.00400 0.00+00 0.040 0.00 000 0.0.00 0.00+00Co.58 0.0.40 0.00400 0.00400 0.00400 0.00+00 000+00 0.00400 0.00400 0.00+00 0-00400cow58 O.O"WO O.Oe04O 0.0o+OO 0Q0*+OO 0.OesO O.Oe+OO 000+ QOe+00 O.OeCO Oe+OO
Co-SO 0.000 0.00+00 0.00400 00+00 0.00+00 0.00 0.00+ O.Oe+00 0.000 Oe40

NI3 0.000O o4O 0.0o+0 0.+00 0.00+00 0.0.0+0 0.00+00 0.000 000400 0.0040
Z65 13.-05 2.8-O 1.0n. 2.5-05 3.2-0S 2.5.-0S SAo-0S 1-05 4.8.0S 6.-05
As-73 2.00O- 6.30-07 1.6-OS 3.50-0 4.6- 3.8.e-O 1.294 3.1-S 6.9- 8.8OS
Se-75 1.804 590 IA-04 3.20-04 4.2.404 3.5.04 1.1.04 2..4 6.2a-04 8.1.04

Sr-89 0.00 0.0040 .0 .00+00 0.0 .O4O00 0..4oo 0..400 0.0.400 4 0.004 0.0o
Sr-90 0.0+00 0.0400 0.00+00 0.00+0 0.00400 0.40 0.040W 0.00400 D.0+00 0D040
Y-91 0.0040 O 040 0.000 0o 0.0040 0.0040 0.00 0.00400 0.00+000 0.400
Zr-3 000400 0.000 00W O .0.4 00 004 0.400 000 0.0400 0.0 0 0QoO .0*

Nb-93m 0.40 0.004 40 0.40 0.0 00 0.0+0 .0.40 0.00+0 0.0040 0.00400 0.0.400
Nb-94 0.00 0.00+00 0.00+00 0.00+ 0.0+00 0.0.400 0.0040 0.0040 0.0.4-00 0.0.40
Nb-95 O.Oe+00 0.00+00 O.040 0.00+00 .Oe400 0.0.400 0.0.400 0.0040 0.0.0W 0.00400
Wo-93 DOe+o .000 0~sO .06W 0004( Oe 000 OMe04 0Q00+O Q0osO O.Oe+OO

To-OS 0.00+00 0.00+00 0.00+W 00Oe+OO 0.0 00 00.400 0.004 Q0400 .0+00 O0040
TO-99 Q.O6CO O.OovO Oke+OO ODvO 0Q0+Q 0 0000 0*00 OMDW O" .OeKO O.OeZO0

o-103 0.0.40 00040 0.0040 0.00040 0.0.40 0.0.00 0.0400 0.0040 0.0040 0.00400O
Ru-10B .040 O.O040 0.00400 0.0.00 0.0.+4 0.0.4o 0.0.0+0 0O0 0.0*0 0.00400

R-110m 0.004+0 0.0.0 00400+ 0.00+0 0.0000 0 0 0.00040 0.0 .Q40 O04 0.0.400
Cd-109 2.7e-O B.4e.07 2.1.-OS e-O S65." 5.2-O 12.-OS 4.104 9.80 1-
Sn-113 00400 0.0400 00.400 0.00+00 0.0 Q 040 QO*00 000400 0.00400 0.004W 0.00400
Sb-124 7.1046 1.3006 5.406 lAo-O5 S 8-OS 1.4.-O5 2.6.0 1.0.-OS 2.7.-OS 3.5.-OS

Te-123m 5.204 1.8*0 4A."5 8.9045 1.1 -04 1.0-04 3505 8.5.45 1.7e 04 229-04
To-127m 2.505 1.1-45 2i0S 4.1 045 5.2045 4.80 2.1e45 4.0-OS 8.0045 1.00-04
1-125 1.9*-05 4.0e0 1.4.-05 3.6045 4.8e05 3.6e4 7.8046 2.705 7.0.05 9.2.a
1-129 2..-04 5.7e0S 1-04 4.904 Ua404 4.90-04 1.104 3.8.4 9.404 12A03

Cs-134 3.0e03 9.8e-04 2.6-O &ie-OS B.4.-03 5.8043 1.9-03 5.0e 03 1.0-02 1.2002
C-I35 4.9e45 1.6e. 3.9a05 .7045 1.1-04 9.4a05 3.1e-S 7.505 1.7.44 2.204
C-137 3.2e03 8A4-04 2Be 03 6.03 7.2e03 8.203 1.603 5.3e-03 12042 1AO02
Ba-133 0.0400 0.0 0.0400 0.040 0.00 0.0.40 0.00 0 0.. 00 0.004 0.0O

Co-141 0.0000 0.00400 0.004 0.00 0.00+00 0.0e+00 0.0.400 0.0400 0.0040 0.0400
Ce-144 0.0.400 0.0+.4 0 0.0.40 0 +0040 .000 0.0+0 0.0400 0.0.00 0.04-W0 0.00400
Prn-147 O.O OOe.0. O 00000 0.4 Oe+00 0.000 0.0.40 O.D0 0.004-00 0.0.00
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A~ppztG 0-1 Nomazed Efkct Dose Equivalents from Copper
Table G1.14 Normalized effective dose equlvalents from all pathways: Airbome emissions

Raiouclide - Mass-based EDE (Svply per Bq/g) Surficial EDE (pSy per Bq 2)
Radijo de Mean 5ft 60o 90th 95th Mean 5th 60th 90th 95th
Sm-151 0.04+00 O.Oe .Oe O.0e+OO Oe400 O.Oe0 00e400 O.0e+O O.e+ 00e00

Eu-154 O.Oe+ O.Oe+00 0.e+0 0..400 O.Oe+00 O.OesOO O.Oe+e00 0.e+00 0.Oe+00 O.Oe00
Eu-155 0.Oe+00 0.0400 000 Oe+00 O.Oe00 .OeOO O000 O.e00. Oe00 0.0e+00
Gd-153 O.Oe+00 a.oeo 0.00.+00 0.0.000 .0.40 0 00.0.00 0.00 0 0.00+00 00OO Ooe+0
Tb-I6 0.000 000.000 000 0.0000 0.0.0 W 00.00 OO+W0 0..+400 0.0+00

Tm-171 0.0+00 O.Oe+00 0.0+00 O.e0.00 O.Oe4O 0.0e+0 0.0400 00.4+00 0.0.O0 0.0.400
Te-82 O.Oe+ 0.0+00 0.0.400 O.Oe+0 0.e00 O.0.OO 0.00+0 O.e+O .Oe400 0eO
W-181 C.0e+ 0 0Oe+0 0O 00 Q+0. 0 Q..0 0.0.0 0.040 0.040 0e+0 0.00+00
W-185 0.0400 0.040 Oe+OO 0400+ 00 C.O. 4O00 00.00 0.00+00 4Oe+OO .OeO

Ir-192 .oe+00 0.e00 0.0e400 00000 00.00 0.0e00 oe+0 0e00 .Oe0 00.OO
TU204 1.3.45 3.-06 Ae-06 2. 5 3e.45- 25 ?Ae06 1.8.45 4..05 6.8.45
Pb210 .Ie-04 2.1e-04 6.8.04 1..03 1.9.43 1.643 4.Ie404 13.03 2.9.43 37.403
Bi-207 7.6e44 12.04 J.6.44 1.6-O 2e.3 IAe0 2O34.04 1.1e03 3.e0O3 3S9.03

Ra- O.Oe+ O.Oe+0 O.Oe+0 O.e+OO 0A+00 0. 0000 0.eO0 0.0+00 O.e+00 .O4
Ra-228 OOe+W 0.00+00 .Oe+O 0000 .O0e+00 .Oe+0 0.00+00 O.Oe+00 +00 .Oe+00
AoW7 O.Oe400 O.Oe00 O.Oe+00 00e+00 .4e+OO 00.00 0e400 00e+O0 00.400 O.0eO0
Th-228 00.00 0.e+W 0.0.00 C.Oe+00 0.0.00 0.0 400 00400 000 0.0.+00 00+00

Th230 Oe+00 Oe+00 004 0.b+O Oe+OO OOD 0..0 00e+O0 0.0e0 -00400 Oe+ 0
Th-232 O.e+00 0.00400 .eO Oe+0 0.0e00 00+.00 Oe+00 e+O Oe+O 0.0+O0 O.Oe+00
Pa-231 0.00+N 0000 0.00+00 OD.0 O.Oe+00 Oe+00 Oe+00 .0e+00 Oe+00 0.40
U-22 0.00 0.O+0 0000 004000 0. 0400 000 .0Q 00 00.400 0eO 0.0e400

U1234 00e00 O.0+00 0.0 O.0e+O0 0000 .Oe+0 O.Oe+00 Oe+00 0.00+00 Oe+0
U-235 0.0- 0 O..Oe40 00+.400 0.0400 0.0e+0 00000 QO.e+00 00.100 00+00 0.0.+0
U-236 0000 000 O.Oe+ 0.00 00OO O.Oe+00 0.00 0.0000 O. 0.00+00 00 OO
U S238 - O.Oe+.0 0.000 0.0.0 .e+O0 0.000 -0.0.00 0O+00 0.0O0 QO+0 Q0e+00

~~~~~~~~~~~~~. - 1 -
Pu-236 OOe+O0, O.Oe+00 OOe+00 O.Oe+00 .Oe+00 0.0e+00 0.0+00 .O0e+W 00+000 0.e0O
Pu-238 0.0.+0 O.0e40 0aoo0 0e+0 000 0.00 O0e+ .QOe+00 O.0.400 00.400 0.OeO0
Pu-239 Oe+OO0 00+0 00 00 Oe+000 .Oe+00 0O0e+0 0 .Oe+00 Oe+0 000 O.e*0
PU-240 0.00+00 0Oe+0 0O.e0 0.00 0 00 Oe+OO O&+00 00.400 0.+ 0 00+0

Pu-242 0.00O 0000 0.0.400 0.4e00 0.000 0.0.400 .4e+00 O.Oe+00 0.e40 O.Oe+00
Pu-244 00+00 O.Oe+ O 0040 O.e+00 O.0+O0 QOe+OO O0e+00 0O.e+00 0040 Q.e*OO
An-241 0.0e+0 .Oe+OO 0e+00 O.+4 0e+00 0e+00 C.Ce+00 Oe+00 OOe+OO 00 00
Am-242m O+.0 Q.e+W0O O+00 0.0.400 0.00+00 0.0OO00 0O04W 0e+OO 0O0W 0Oe+00

Cn-242 0 Oe00 oe.000 O..0 o0e0 0 000 .Oe+000 Oe+ 00 0.0. 0 0000 0.0e00
Om-243 O.Oe+OO 00.400 0e+00 0.Oe00 0.0.400 O.e+O0 O.0.00 O.00 O.Oe+ 0O.e0
Cm-244 .0e+0 0.400 0.00+00 0.Oe+00 Q.Oe+00 0Oe+00 O0e+00O 00o400 O.0+00 O 000
Cm-245 Q.Oe+00 Oe+00 0.00 0.0.0 0.0+.00 - O+.400 0000 00+00 0A.+0 0.00

Cm247 0.0400 0.OeO00 0Oe.00 0..00 0.Oe+00 O.Oe4 0.0.40 O.040 000 O.0O0
C-248 .0400 O.0e+0 000 .00 0.0+0 00.00 0.0O40 000 00.400 0.00400
Bk-249 .Oe+00 O.0e+0 O.e040 0O.+ 0.0+OO 0.00 O.Oe+OO 0.0.4e O.e040 0.0400

48 000 0000 00.0 00400 O Oe+OO 000400 0 0 Q.00 O.Oe+0 Q0+0

0-250 O.Oe+O O.Oe+N. - ~e4OO 00e4 OGe+00 OA)e+OO COk)+O 0Q00+O C~e+00 Q.e+OO
Cf-251 o.0o400 00400 .0400 Oe+. 0 -o o 0.00.4+0 0000 Q0+W 0Oe+0 0.00+0
CfU2 oOo oo04 ooQ00O O.O&W OO O.O"e 0D0O.Oe+OO O.Oe+OO 00e 0 e+ e U O
Cr,254 - O~e+OO O.Oe+N OjDeOO OOOW COe+OO Q~e+00 COXOO O.Oe+O OOe*OO 0onfoo0

Note: To convert tofso values to conmentonal unt (mamrify per pCUg or mrmrny per pCftcm) mip by 3.74
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Table G1.15 Normalized effective dose equivalents from external exposure: Airborne emissions

Radlonuclids Mass-based EDE (uSv/y per Bq/g) -Suricial EDE (uSvy per Bqlcm2)Mean 5th 50th 90th 95th Mean 5th 0 90th 95th
H-3 0.0.400 0.0O+00 0.0e+00 0.0+OO 0..00 0.0.00 0.0.+OO 0.0.W00 0.00+00 0.0.+O0
C-14 2.5-O 5.1e-07 2.0.-OS &00 5.9- 448.0 9.8e-07 4.03-S 9.50.06 12-O05
Na-22 0000 0.0000 0.0.+00 0.0.400 0.0e00 0.00.000 .Oe+O 0.0O+O O.Oe4O O.0400
P-32 2.308 3.00-09 1oW 5.09.8 .7-OS 4 4 5.89- 3 -08 9.7"S 1.-7

0a3 2.1.-0? 2.-B 1-07 4..0 5.8"7 4.0-07 . 5.-OS 2907 8.6.-07 1.1t6
K-40 4.8o.04 7..0S 3.6e-04 1.003 130.03 929-04 1 49-04 B.9..04 1.9-03 2.5e-03
Ca-41 0.00 0.00+00 0.00400 000+ 0.0 0.0.400 O.0+0 0.00+00 0.0OO 00 0.00+00
Ca-45 0.00+00 0.000O Oe+O0 0.00+0 0.00+00 00+00 0.00+00 0.O00 OeOO O.O+0

Cr-51 O.Oe+00 0.0+00 O.O+0O 0.0+00 0.00+00 0.0+00 000 0.00+00 0.000 0.0.400
Mn-53 0.00+O 0.000 0.00+00 00+00 000+00 0.0+00 0.0+O0 0.00+0 0.00400 0.0+00
Mn-54 0.0000 0000 .0OO 0+W O.O+O0 0.0+00 0.00+00 0.0.400 .O0s40 00O0 0.0+00
F-55 00+0 0.0040 0.0+00 +0.0. 0.00+00 0.0.0+0 0.0O QOo.+00 0.4e+00 0.0e+O

C.-58 0.0+00 0.0.400 0.04+00 0.00+00 0.O+0 0.0+00 0.Os+W 0.0+W O0+0 O0e+00
CO-57 0.00+0 0.0+00 0.00+00 0.0OB+0 0.0040 O.O0e+00 0.00+00 0.0.400 0.00+00 0.0+O0
Cos58 0.0+00 0.00+00 0.0+00 0O+00 0.0 .o+ow 0.00+OO 0o+0 0o+00 0.+OO
Co-60 0.00+0 0.0+00 0.0.0 0.00+00 0.00+00 0.00+0 0.00+W 0.00+W 0.0.400 0O+00

NW3 0.00W 0.00+ OO 0.00+00 00.00+W 0.0.00 0.0.+0 0.000 OO+00 0.0W
Zh65 92e4O 1.7e-0 7.0.-O 1.8e005 2A-05 18-OS 3.1.-O 1.3-0S 3.6-05 4.6-O0
As-73 7.Ow 130.07 4ze7 1.1e-O Ae-O 1.1.-O 240-07 8.7-7 2.1s-O 2.7-O
Se-75 1.10-04 2.OS 88.-O 1.b904 2.4e-04 20-04 54 5 1.7.44 3.7e004 4.-44

Sr-89 0.00+00 O.Oe+ 0.0*40 .00+0O O.0e+0 O.0e+ 000 0 0.0o00 0.0e40 00+00
Sr-90 0e+W 0.00+00 0.00+0 0.00+0 0.0e4 0.00+00 0.00400 0O+W O+W 0.00+0
Y-91 0.0.400 0.0.400 0.0O+W 0.e++00 0.0.Q00 0.0.40 00 0 OD.O4 0.00+00 0.0400
ZF-93 0.0.0 0.040 OO 0 0.0 0+00 + 0Q Oe+O0 0.0.400 00+00 0.00+00 0..t+W

NbfM 0.0+0 00+0.e0.0 .00 O.QDe+O &00+0 0.0O+0 .0OO .O+00 0.000 0.400
Nb9-4 0400 0 0 0.00 0.00 0.00+00 0.0.00 0.000+W 0.0e+0 O.Oe+W 0.0+0
Nb-9S 0.0.+00 0.0.+00 0.0.+00 0.0.400 0.0 0.0.00 0.0.400 e+ 0 00 0.0.+0 0.000
Mo-93 0.0.40 Oe 0.0oe Q0+O0 0.00+00 0.0400 0.040 .00 0.000+W 0400

To9m 0.00+0 0000 0.0.400 0.00+0 0.00+0 00+00 0.00+00 0e+0 0.00+0 0.4+
To-0 0.0.00 O+00 0.0.+0 .0.4- O.O+OO 0.0+00 0.0+00 0.0+00 0.00+00 0.000
Ru-I 03 0.000 0.0e00 0.0.400 0.0.400 040 00.00 0.0s400 00.00 0.000w 0.0w00
Rtu-lOS 0.040 0.0&f400 0.0.400 0.00+00 0.0000 0.0804 0 0.08400 0. 0 0.000 0.00+00

Ag-IbIm 0.0+00 0.0.400 0040 0.00+W 0.00+0
Cd-109 1- 1.9e 07 7.7-07 2.0-O 2.-
Sn-113 0.0.00e 000 0.0.400 0.000 0.040W
Sb-124 6.6.B- 12e08. 5.00.0 1.305 1.7.OS

0.000 0.0.400 O.Oe*0 0.0.'W 0.+00
1.9e-S 3.50-07 156 3.9.-O 5.0.-O
0.0.400 0.0400 0.0.t00 0.0.0+0 0.00400
1.3405 22-OS 9.6.-O 2.6e-05 3.3.-05

Te-123m 4.0-OS 1.1-O5 13e-05 7.1eOS 92e-05 7.7.-05 2.1.-OS B.5OS 1.4.-04 1.8.-04
Te-127m 4.1.-OS 1.1e-OS 3.4 7.38-0- 9.50.06 0OSCH 2.10 &6- 1.A-OS 1.8.-0S
5-125 2.70-07 4.7e-08 2.1847 5.54-0 724-07 5347 89."S 4.0947 1.1.46 1.4-O
1-129 7.9.-OS 1.1.-OS 5.7.46 1.7.-OS 2.2.-OS 1.-OS 2.1.-S 1.1.-OS 3.30-OS 4.2.-OS

Co-134 2.6"03 7A4.4 230-03 4.6.43 5.8.-03 .1e-03 1.4-03 4A.03 9-03 1.1e-02
Cs-135 2.0e-07 4.1.0 1.607 4.00-07 4.7.47 3.8.7. 7.8.48 3.2-07 7.60-07 9.2-07
C-137 2.9.03 -38.04 2Ao03 5.6.03 678-03 S6-03 12.-O 4.7403 1.1-02 1.302
Ba-133 O.OO 0.0o400 0.0.0 .0+0 00.0W 00+O0O M0.0400 0.00400 0QOe40 O0+00

Ce-141 0.0400 0.0e400 0.00+00 0.0+00 0.00+00 0.000 0.00+00 0.00+00 .O0+00 0.0040
C.444 0.0+OO 0.0.0 04 O O0 Oe0W 0Q0+W +0.0O 0.00+W 0000 0.00+00
Pm-147 .Ov.0 0.040 OOD 0.0.0 Qe+OO 00400 0.000 00.00 0.0.00 0.0.400 O.+00

_ _ _ -_ . _0_3 _
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NommUzed.Eff=tivc Dose Ecrdvdcnts from Comer
Table GI.15 Normalized effective dose equivalents from external exposure: Alrbome emissions

Radionuclde - Mass-based EDE (pSvfy per Bqfg) Surficial EDE (pSvly per Bqtcr
Mean 5th 50t 90th 95th Mean 5th SM0t 90th 95th

sm-151 QOe+0 0.0000 0400 QOe+0 0.Oe +0 0.0.40 O.ke0oo O+00 O.Oe+o O.Oe+OO
_~~~~~~~~~~~~~~~~~~t_-~__ -4OM Ai__7R

Eu-154 O.Oe+OO 000+00 0.e+oo ;Oe+OO 0oe+0 00oo O.Oe.o 00000 .Oe+OO 00400
Eu-155 0.Oe+00 0.0.00 O.e0 00000 eO 400 0.0.400 0.e400 o.e0 0 0e0 0.Oe+00
Gd-153 o.e+oo 0.Ge+oo 0.Oe+O0 O.OeO 0.0.00 OO. 0.0.400 O.+0 O 00.00 0O.
lb-160 O 4e+00 0.Oe+000 .Oe+00 0.e+ 0 .Oe+OO Oe+OD 0.oeOO O.Oe+oo 00e+OO 0O0e+oo

Tn7182 00.400- 0.eOO .0e+00 .e00 Oe+OO .0400 0e400 0.0400 010000 .Oe+O
Twa182 00.00 0.0000 0.040 0.0.40 0.00 0.0+00 0.00.00 O.Oe+00 O.Oe+00 O.e+00
W-181 0.0+00 0.0+00 00e+00 00.00 O.00 0 0 eOO 0e400 0 .Oe+00 O.e+00

n-5
-192 0.0.00 .0+O O.Oe+00 0Oe+00 OeO - 00e+00 0.00+00 0.00400 0.Oe00 O.Oe+00

TI1204 : 2.106 6Ae.7 1e-W 3.6.06 4.6. 4.0e-06 10.-06 3Ae05 7.4e06 9.1e06
Pb.210 6.3.7 0OS 4.6e-07 1.Se.- 1.7e-O 1.2.-06 1 -07 8e07 2606 3.3.-O
B207 7A-04 12a.04 A-4 1.6043 2.03 IA..03 2.2.04 1.1.03 30003 3 -03

Ra-226 Oe+00 0.Oe+00 0.Oe00 0.e00 e00 L.e+00 Oe+ 0 0.Oe+00 Oe+00 O.Oe+00
Ra-228 0.Oe+00 0.00+00 0.Oe+ 00400 Oe+O .0e+00 0.000 Oe+00 .O+00 0Oe00
Ao227 O.e00+00 0.00+00 .Oe+00 0.0.00 0.0.400 0.0.40 obe400 0.400 O.Oe+00 Oe0o0
Th-228 O0e+000 0.0000 .000 0 0.00.00 0.00000 00+00 O40e+O 000+00 O0800 00e+00

Th-230 00e400 .0+00 O.O.400 Oe+00 O.e+00 0.0.400 O.Oe+00 .O0 O.e0 .Oe+00
Th-2 000400 0.0e+00 0.000 0.00 0.0.400 0.Oe+00 0.0000 Oe+00 .O+00 0Oe+00
Pe-231 O.0.4 00 0.0e400 0.0.40 0000 0e00 O0e+00 0.00+00 0000 0.0000 .0e40
U-232 0.e400 Oe+00 0e+.0 0e+00 0.0000 .Oe.0 Oe+00 0.060 0.O&40 0.0000
,t4. 0 0 0 0 , . .w0000 0 0 . 0 0.0040
U-234 0.0000 0.0000 0 0 e00 0.040000+0 - 0. 000 0.0+.0 0.0.400 O.e0+00 O.0e+00
U-235 O.e00 0.0e+OD 0.04e 0.0+0 00 0.00+00 .0. O400 .Oe+00 .Oe+00 O.O+00
U-236 O.0 0.0. O .Oe+00 040 0.0e+00 0.0000 00 0 .Oe00 O.Oe+Q0 0.00+0 0 0.0+00
U-M O2 0.00+00 0.0. O e 0..40 0.0000 0.0OO0 ; O0+00 .0.40 0.0400 0.00.00 0.00+00

Pu-236 0.Oe+00 008400 04e+00 0eO 0M+00 .Oe000 O.00 O +00 0Oe+00 .0000
Pu238 000+0 00+00 0+00 0.000 0+00 0.0.0 O.e00 O00 C.O.40 0.0.400
P*039 OeOa00 0.0e+00 O~e+OD O~e+00 0~e00 O00 QOe+OO Ob+ LeO OO O.Oe6tOO
Pu-240 004 0 00 0.00O0 00 0 00 0O40 0.0400 .0400 0.eO Q0e.tO0

Pu-242 0.0+00 0.040 e+00 00400 0.0 0 0+Oe0 0.0 OO+ -0.00+- O.Oe04 O.Oe+W
Pu-244 O.e+0 0.00 0Oe+.4 0.03+00 0e40 O800 O.0 08OO 0.0000 0.00+00
Am4241 0.0e400 .000 0OO4 .O.00 000 0.0e00 0.04OO OeO O~0.0 .O0+00 O.0+00
Am-242m .0.400 .0800 00000 O0+00 0O O 0o.0+00 0400 0.00+00 00.00 0.D+0

Cm42 O De+0 Oe40 0.0e00D L0.Oe+0 0.00+00 0.00+00 0.OD0 O000 O0 0 O.0O0
Cm-243 Q00+00 0.0+0 O0e+00 O00 0.000 0.0 0 0000 000 0.00 Oo00
Cm-244 O.e40 Oe00 0.e0 U0e+00 0De+0 O..0.. 0.0e40 O0+00 .00 O..0
Cm-245 0 .00+0 0.Oe0 OA0O 0.00+0 O.0+ 00+O O.Oe+00 O.Oe+00 O.e40 Oe+00

Cn-247 Oe.+0 .e0400 0O+00 .e0+00 0.0e0 0.0e+00 O.Oe400 0e.000 e 0 000+00
Cm-248 0e+0 0.0O+00 O.O0 OetO0 0.0e400 0.e0000 0Oe+0 0.040 0Oe0 0.04e00
Bk-249 0.O.O0 0.00+00 O.004 .O0e4 L0o0.00 Oe40 Oe400 O040 O00 0.0e40
CFZ48 0.0e40 0000 0.00 O.O.0 O.0 .0+0 0.0000 0.000 0.00400 004

.~~ - -
Cf-250 O.+D0 0.04000 0+0 00.40 00.400 Oe+W O.00+00 QOe4 0.00400 OO0
Cf451 O.Oe+ O 0.0.400 0.00+0 00400 0e80 0.0000 .Oe40 -O+0 O .4 0O.O+00
Cf-5 .OO4 Oe+ 0 .Oe+00 0.0400 0.040 .W 0.00 0..Q0 0.0.00 Oe+0
Cf-254 .000; O.e0 e00 00O+00 0.400.0400 0.0- 0 0.00+0 000 .00+00 0O000

Nobe: To conwert tse values to conveonional wul nmty per pClg or rnue y per pCIcm% nudply by 3.74
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Nonnalized, Eff=&a Dose Equivalena from Copper Appedx -
Table 1.16 Nomalzed effective dose equivalents from Inhalation: Airborne emissions

RadRonuclid Mass-based E E (uiSvly per BqBg) Surficial EDE ((iSv y per Bq

Mean 5th 50th 90th 95th Mean 5th 50th 90t 95th

3 9.9.-T 3.6-07 &4o-07 1.7e-W6 2.19-0 1.9-0 6.90-07 1..9eS 3.3-O 4.1-06

CC14 313-0 1.3605 3.9-0 .9. 05 7 s6.7-O 2. 5 59OS 1.004

Na-22 0.0000 0.00400 0.000 0.0.400 0.00400 &0.00 0.004(0 0.0+00 00.400 O 0

P-P2 5.8.07 82.-O 3. 9. 7 12.46 1.7.-06 1.10- 1.6.07 7.6"7 2.40-06 34-0

0-35 773.07 1.6.407 5.70-07 1.40.06 10 1.4.0 3.0.07 1.1.06 7-OS 3.5.-OS

-40 4.3. 1.1-OS 3. &6 8 1.06 1.0.05 8.4.06 2.0. 6.9.06 .5.-OS 2.0.O

Ca-41 0.00+00 0.004+00 0.00400 0.00+00 0.00+00 0.0+00 0.0.00 0.0.+W 0.00+00 0.0+0

Ca-45 OO40 0.00400 0400. 0.0+0 0..0 0.00+00 0.00+00 0.00+00 O00+0 0.00+0

cCF 51 0.0+00 0.00+00 0.0040 0.00400 O.O0.4 OO O.O4 0.00*O O.+ 0.00+00 0.0o

Mn-53 0.+0 .00e00 0.0+00 0.00+ 0.00+ 0.00400 0.00+00 0.0040 0.0+ O.O0040

Un-54 O .0+ 00 0.00400 0.00+00 0.00+0 0.00400 0.00+00 O4O0 0o4e 0.Oe+00 OO00

F..55 0.00+00 0.00+00 0.0.400 0.00+00 00.0 0.0.400 0.0.0 0.0400 0.00+00 0.00+00

CCo-5 00+00 0.0000 0.00+00 0.00+W 0.00+00 0.000 +00 0.00+00 QOOB+O 0.00400

Co-57 0.00+00 O.+ O 0.00400 0.00+ 0 .0 0.0 O.O+ O0.000 0.0 0.00400

Co-SB 0.00+00 0.00+00 0.0.00 0.00+00 0.000 0.0.00 0.0 +0 .+0 0.0.400 t0+00

C.O 0 0.0.400 0.00400 0.0.400 0.00+0 O.O0.0 0.0.40 0.0.00 0.0.4e0 0.0.4 O.O0.0

N6 3 0.0.00 0.00 0.O.00 o0e 0 000+ 0.004OOe00 0 +o 0.000 0. + O0040

Zh 2.0 51.08 1 .0-07 5.e.07 6 4 .80 9.8.0 3.6e0-07 9.7 1 .3.0

As-73 72 07 1.80W 5.56.07 1.400 1.8.06 1.406 3.0-7 1.1.06 2.6.0 5.06

Se -75 3.5.-O 1 .1.0 2..0 * 8.3. 81.-06 62.-O 2.1e. 54. 12-05 16-OS

Sr-9 0.0.00 0.040 + 0.00 0.0+0 0.00+00 0.004+ 0 o .4+00 0.0.400 0.0.400 0.0400

Sr-go 0.0+00 0+.0000W 0.08+0 0.0+00 0.0+00 0.0.40 0.+00 .00 O0+00 0.000

Y-M Q 0.0+ 0 0.00+00 0.0+00 0.00+00 0.0.400 Q 00+ 00 0.0.400 0.00400 0.0000 O.O0O

Zr-93 0.400O 0.0. 00 0040 W 0.00+00 0.0.00 0.0400 000.0.00 Q O0400 QOo +00

Nb43m 0.00(+ 0.00400 0.0 00 0.00+00 0.0.400 Q O+00 0 + 0 Q O+0 0 00400 0.00+

Nb94 0.0.40 0.0.400 0.00+0 0.00+00 0.o40 0.0.400 0.00400 0.0.400 0.0.400 0.0.400
Nb-95 O0O4 0.0W40 . 0.0.+00 0.0.40 O. W 0.0.W 0.0-Q W 0.0.00 0.0.00 0.0400

NS95 3 0.00+00 0.0.400 .OeO .0.00 0.0 00 0.0.40+ 0.0.400 O.040 O.O+0 .O+W

Toc9 O 0+0 0 0.004 00 0 .04 0.0 40+ O .Oe . 0 O 04 O 040 O .4 0 0. + 

RuT 43 O0000 0.0.00 0.0.+00 O.00 0.000+W 00400 0e+00 Oe0O0 0.0+0 0.0+W

Ru-10O O.O0 0+0 0.0+00 O.00 0.0040 000 0.0+00 0.0.00 0.00+0 0.00+00

Ag-110m 0.00+00 O.Oe+0 0.0.400 0.0.400 0.00400 O.0+.0 O.Oe+00 0.0.+00 O.O 0+0
Cd-109 5.907 1207 43507 1.106 150.08 1.1e-O 29-07 8.607 22-O 29-O

Sn-113 0.0400 0.0 00 0.0,400 0.0400 0.0.00 0.0.00 00.0+00 0.0.00 000+0 0.000

Sb-124 .80-0 5.4.8 2.19-07 5.- 7A-07 5.4.47 1.47 4.0.0 1.10.06 1.5.-OS

Te-123m 4.4-06 1.45 3.5.-O 7.906 1.0.-05 8.4e06 6e- .808 1.5-S 2.O-05

T-127m a8.8 2.8e.0 7.1.-O 1.60OS 2.1.-O5 1.7.-0 53.O 1A4-5 3.1.05 4.005

U125 4.4W07 8.7. 08 3.3.-f &8.-07 1.2e. 8.6-07 1.6-07 8.4.07 1.7e-O 2.3-S

129 57.-W 13.06 46.0 1.1.-05 1.405 1.1.05 2A-O 8-06 2.1e-05 27.e-O

Cs-134 2-S 806 19-S 41e-0S 52.-OS 4.5-05 1.5.05 3.7-OS aoS 1.0e04

Cs-135 2.9.05 1.1e06 25.06 5.006 6.oe0 5.7.e0 2.0.08 4.90 9.7.06 12a.05

Cs-137 100.05 7.3.-0 1.7-O 3.4O5 4.1-05 38e-05 1.4.05 33*05 6.60S &1-OS

Ba-133 0.0.400 .O400 0.40+tO 0.400 Oe+W O.O.00 .00 0.00 0.0+00 0.00400

Ci.141 0.040 0.0.400 0.00+0 0.0.400 Oe+O 0.0.40 O.Oe4OO .0000 0.0400 0.00400

C-"44 O..O 0.0.400 0.0.00 0.0.400 0.0400 0.0.40 - O.Oe0 0.00+00 0.00+00 0.00+00

Pn-147 Q.040 O.Oe+00 O.O+00 0.0000 0.00+00 0.0.400 0.0000 O00 0.00+00 0.00+00

?~~URE0-I 640 -32
NUREG 1640 0-32



Appedix G-. Nomw d Etective Dose Eqdivants from Copper
Table 01.16 Normalized effective dose equivalents from Inhalation: Alrbome emissions

Radionuclde Mass-based EDE (pSvfy per Bqg) I Surdicial EDE (pSvly per BqSCM 2)
Mean 6th 60th 90th 95th Mean 6th 50th 0th 95th

Sm-151 Oe40 4e+O O 0 .0 .C+O O.Q 0.0.0 0 0e+00 0.0e400 00e+00 0.Oe+O

Eu-154 00+OO OOeQ0 0.0+00 00.00 0000 .Oe+00 O.Oe0 Q.OeO 0.Oe+00 0.e0
Eu-155 .Oe+0 0.0.Q00 0.00 O.000 040 -0.0o00 .Oe+ 0.00 0.Oe+ O.O+00
Gd153 .0e+00 Oe+00 0.0.400 0.0.400 0040 0000 Q .0.0.0 0.000 0.Oe+
Tb-160 0.0.400 0.4 000 0.0.400 0.0.400 0.A0+OO 00400 00.0 0.00 0OA

TM-171 0.+00 O.e+W0O 0.+000 0.O0 MO+OO 0Oe+0 O O.O+O O.e+00 O.Oe+OO 0.400
T-182 0Oe+O00 0.0.+00 0.O00 0.0.00 O..0 00e+00 O.Oe+OO 0e+O O.Oe+00 0.0+00
W-181 O.Oe+0O 0.0.400 0.000 .Oe+0400 .. 4Oe+O C000 0.Oe+O 0.0400 0e+00 0.0000
W-185 000+00 000+0 000 000 0.0+0 004W00 .Oe+0 0 .00 Q0O0 0.e

k6192 Olle+OO 0.0+00 0Oe+. 0 O.e+O 0.00 O.O0 Oe+OO Oe+OO 0.0040 0Q O
TSI204 6 -07 2-3e0 5.6e-07 12.08 1.e.06 1.0.106 4Ao7 1.le-06 2.So.06 &.6
Pb.210 4Ae-04 1.1e04 3.8-04 .0.04 1.2e03 9.3e04 2.04 73e.04 1S03 230
B-207 26 2.707 A007 22e08 2.8006 2300 6.07 18006 4.3.06 6Q65A.

Ra-26 0.oe400 00+00 O 00. O.0O0 o.0e00 - .oe00 o.Oe+0 ooo40 0.Oe+00 0.000
Ra-228 0.0400 .Oe+00 000 0. O.e400 0.00OO -. 0040 O.Oe+ 000 .oe0 0.0e+00
A>227 0.0040 O .Oe +0 Oe+O O0 -. Oe+0 .Oe00 O.e+O O.e+00- QOe+Q 0.0100
Th-M8 0e+00 O.Oe+00 OD0.0 0.00 00e+00 0e+400 .Oe+OD 0+00 0.e+00 O+00

T-230 - O.Oe+00 O.Oe+O C.Oe+OO 000 O0e+.D §00 Oe+00 O0 0 C.Oe+00 O.Oe+OO
Th2 Oze+O Olb+OO C.Oe+O O.Oe+OO oeOO O.Oe+00 O~esOO OOO+ -O.Ge+DO &0&+QO
Pa 231 AO.0.400 0Oe.00 O.e400 0.Oe+ 0O.+Oo 0Oe+00 0.0e40 O.00 O00 O0+0
U-232 Q.O.0 0.Oe+00 0000 0.040 O.000 0.0400 0.0 .0 O.00 O.0O0

U-234 O.e+O O.e+0 Oe+00 O.00 0.Oe+D00 O.0 00.400 0.Oe+00 .Oe+00 O.Oe+00
U235 0- +00 O.Oe+00 0.0 0 O04 0.0.0 .Oe+00 00.e0 O .Oe+000 00 0.Oe+00
U-236 0.0000 0.0e400 O.Oe+00 O.Oe+00 00"eO 0.0+O0 Oe00 0.Oe+OD Oe00 Oe+0
U-23 000400 0.0.40 0.0.40 0.00 0.0.00 4.0.400 00+00 0.0.Q0 0.0000 0400

Pu238 0.0+00 O.Oe+00 Oe+O 00.00 O.Oe+00 Qe+00 0.Oe+00 O.e+00 0.00-00 - O .00
Pu-238 O.Oe+00 O.Oe+00 000 Oe+OO 0.0e+OO - O.+ 00 0.00+ 0 O0e+O O4e+00 O.+00
PU-3 0.0e40 O .Oe+ 00 .e+00 0Oe+00 QO.e+O0 O.Oe400 Oe0 0+00 000e+0 O.Oe+OO
Pu-240 0.0e+00 Oe+00 0.et00 0.0040 Oe+00 O.e+O Oe+00 0O00 O.e4OO .Oe+00

Pu-242 0.000 0.0400 0.0.400 0.0.400 0.0.40 0.0040 0.00400 0000 0.00400 00.00
Pu-244 0.0e400 O.e+0 O.Oe+00 0.0e+ O .Oe+0.400 0.00400 Q.Oe+O OOe+O0 OOO4Oe+0
A-241 0.0++00 + 0 O.Oe+00 0.0.0 0.040e+O0 .Oe+00 O 0e+0 00.400 O.0e+00
Am-242m 00e+O 00 0+00 O.0e+O0 O.e+00 0.0e+OO 0.0.- 0 0.eO Oe+00 O.Oe+ O O0+00

Qm242 0.0000 O e.0 e+O O0e+00 O.Oe+00 O0+00 Oe+00 O.4 0.0e+00 OAe+00
Cm-243 O.Oe+0 0 e+ 00 0.e+O Oe+00 O.e+0 OAe+O .0.400 O. 0 0.0000 O.Oe+00
Cni244 0.00+00 O.Oe+00 0Ae+00 o.0e+o 0.000 0.Oe+00 O.Oe+O O .Oe+00 O.Oe+00 O 0
Cn-245 O.Oe+O0 0.e+00 0.Oe+00 O.Oe+00 O Oe+00 0.o+00 OAe+00 O.Oe+W 0.Oe+00 0O+W

Cm447 0.0e+W 0.0.00 O..0 0.0e+0 C.e+00 0.0e+00 0.0.00 Oe+O0 00e+00 0.00+00
Cm-248 Q~e+00 0.e+00 O e+OO O.Oe+OO- O.Oe+ OOe+ - e+00 O~e+OO - Oe+OO O.Ce+O
Cm248 0.0.00 O.Oe+00 0.400+ O.e+O O.Oe0 00+O 0.0.400 .0000 0.0e+O0..00 O.e+00
Bk-249 0.0+.00 O.O.0 0.0.00 0.00+0 0.0e+00 0.00400 0e+ 00 O 0.Oe000 Oe+00 0.00
CF-48 OOe+00 0.0400 0.0.00 0.0.400 O.0O 0oe+00 O.OeO+00 0400+00 0.0000 0.0.400

Cf251 0.0+00 ..Oe+00 .Oe+00 O.Oe+00 O.Oe+00 0.0. O O.Oe+W O 0 o.00e+0. 00
Cr452 O.Oe+00 .Oe+00 O.0.400 0.0e+OO 0.0e+0 O.Oe+OO 0 00 0.0+00 O.Oe+ O.Oe+00
cs2 4e+W 0.0.+00 0.0.400 0.0e+0 0.0.+00 .Oe+0 Qe+O 0.Oe+00 O.e+O O.Oe+00

Note: To convert rase values lo nvenional wit (mmmly per pClg or nremly per pCUaimu intipfy by 3704
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Normalized Effectiw Dose Eqaivalenb frm Coper Amendix G-1

Table 01.17 Normalized effective dose equivalents from Ingestion: Airborne emissions

Radlonudide Mass-based EDE (uSyly per Bqlg) Surfidal EDE (PSv/y per Bqtcm2)
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-3 4.4e-07 1.20-07 3.07 8.3e.07 1.1S06 &4-07 2.20-07 82.07 1.6-O 2.2-O
C-14 2.1-04 53905 1.5.04 4.0.04 5.5.04 4.0.-04 9.9.0 2.8.04 7.8.04 .1.03
Na-22 0.00+00 0.00+00 0.00+00 0.09400 0.00 0.0+00 0.0.400 0.0+00 0.0..0 O.Oe00
P-32 &8.0.0 52-07 2Ao08 .1.0 1.10.5 7.4o.06 9.9.07 4.7o.00 1.S.0 22.05

CI-36 1.7.-04 OA-0 8.6. 3.8.04 8104 32.04 l2.-o 1.3.04 7.4004 12.0
K-40 12004 1.6o.05 69.05 26.04 4.004 23.-04 &0.0 1.3.04 5.04 7.6.-04
Ca.41 0.0.+00 0.0.+00 0.0900 0.0.400 0.06+00 0.00+00 0.0e400 0.0.+00 0.0+00 0.0.400
Ca-45 0.0400 0.000+0 0.00 0.0+0 0 0 0.0+00 0.00400 .0 0 0.00 M0.00

~ _
cr-51 0.0.0 0.0.0 0.0.400 0.0+00 0.00 0.0.400 0.0.00 0.000 0.0.400 0.000
b113 .Oe4 O.Oe000 0.0.400 O.0e+00 0000 0.00+00 0.00400 0.0.+00 0.0400 (O"40
Mn54 00.0 0.00400 OfO O.Oe 00+4 0OF 0.00+00 0.00400 00+.0 0.0.+00
Fe-55 00.00 0000 0.0.+00 .040 0.06+00 0.0.+00 0.0+00 0.00+00 0.0. 0.0.00

Co-5B 0.0o0 0 .0+40 0.06+O 0.000 O.O+ 0.06+00 0.0.400 006400 00
Co-57 0.0+F00 00040 0.000 0.00+ 00.400 0.0600 0.06+00 0.0400 0.06+00 0.00+00
Co58 0.06+00 040 0.00 0.0600 0.00+0 0.00400 0.00 0.00 0.00O+O0 0D040
Co.60 0.00400 00400 0.0.00 0.06+00 0.0000 0.0+0 0.040 0.000 0.000 0000

NI-63 0.00+00 0.00+0 0.0+OO 0.0+W 0.00+ 0.00+00 00e+ 0.0+00 0.400 0.0+ 00
Zn-65 3.4.06 6.3.07 2e.U-08 8o. 9.4.06 6.6.06 12e06 4.6.-08 13.-05 1805
As73 &9..07 1.607 4.6.07 1.3.06 1.906 1.308 3.0007 9.7 26e0 3.6eO
So-75 7.00.05 1.3.-05 4.4-0 1.4.04 2.1o.04 1.4o-04 2.8.05 8.5.05 2.8.04 4,4..04

Sr89 0.0.400 0.0+00 0.000 00.00 0.0+00 0.0400 0000 00.0 OM" 0.00.00
Sr-90 0.00f4 0.00400 0.00+W 0.004 0 0.06+00 0.040 0D00 00.00 0e0 0.00400
Y-91 0.0"00 0.O+W0 O.e+ 00 .Oe 0.0Q 0-.040 00.00 O.MeOO 0a0 400
Zr-93 0.00 0.0040 0O.4o0 0.0e00 Q0+00 0.00400 00D 0 0.00+00O 00.00 "000

Sw =a. -____ -

Nb-93m 0.0+00 0.0.e+O 0.00.00 0.0.+O0 0.0.400 0.0+00 0.0+OO 0.00+00 0.00+0 0.0+0
Nb.94 00+00 00+O 0.000 O.Oo+OO O.O0e+0 0.00+OO 0.0.+00 0Oe+000 0.00+0 0.0 0
Nb-9 0.0.+00 0o"0 Oe+O0 O. O 0w 0 fOO 0.00+OO 0.0.0+0 0.0.400 0.00+00 0.000
Mo-93 0.06+00 0.0.+40 0.000 0.0+00 0.00+ 00)" O.Oe+OO OOBlO 0.00+00 OA" O.6O

Ru10 OQ i .eO Qa,+ 000~ Q~K itO ~saO QeO O'EaOQ "+OTox97m 0.0.00 0.000 0.00400 0.Oe+O 0.0.400 0.00+00 000 0.0.400 0.0.+00 0.00+0
TO-99 0.0000 0.0. 0M"0 0.0.0 0.0+00 0.00+0 0Oe+00 O.00 0.00400 0O.e+O
Ru-I103 0.0040 0.0.400 0.0.400 0.0+00 0.0040 0.08400 0.0.400 0.0.400 0000 0.00+00O
RuI-I06 0.0.400 0.00400 0.0.00W 0.0.0 00+00 0.0.400 0.0.400 0.0.4+00 0.0.400 00.4

A4110m 0.0.40 .00 0. 0.0.400 0.00400O 0.0.400 0.06+00 0.0040 0.0040 0.0.400 0.00400
Cd-109 1.1e6 O OO-07 7307 22e-0 32O 2.1.-OS 3.7607 1.4*.0 4.3.06 62&.0
Sn-113 0.0000 0.00 004O O 0.0400 0)00 O.0O+0 0+00 O.O+.0 0.000 00a 0
Sb-124 229 07 54..08 1.7e7 4.1.07 5307 4207 1.0e-07 3Ae-O7 7.9e.07 1.0.0

To-123m 7.00 3.1.06 5.e 105 1.7e.05 1 &8e 12&05 2.6e-05 3.305
TO-127m 12. 05 4.7040 9.3-O 2.0.-5 2.6005 22.0 8.906 1.8.05 3.9-05 5.1e05
1-125 1.80 3.8.-O lAo-OS 3.5eO5 4.6.05 3.5.-05 7.306 2.6-S 8.S 89-05
1129 2A.-04 5.1.05 1.8e04 4.7e04 81.04 4.6.04 9..-O 3.5.04 9.0.04 1.2.03

C-I34 3.6.04 12. 04 2.90-04 5.404 8.20-04 0.9o.04 2.30.04 53e. 04 12.-03 1.6.03
Ca135 4 5 1Ao05 3.60-05 8.3-0 1.1.-4 8.8.05 2.7.05 7.0.5 1.6.-04 2.1.04
Co37 3.14 99e-05 2.5.04 5.6-04 72e-04 8.0.04 1.9e04 4.8e 04 1.1e-03 1.4.03
Ba-133 0.06+00 0.F4 0.0.+0 0.0.+00 O.040 0.00+00 .00400 0.004 Q 000 0O0e+0 O.0+0

C.141 0.040 0.0.0+ 0.00400 Oo0 0O.t4 0.00+00 O.O+0 0.0+OO 0.0.0+0 0.00+
C-144 0.0.00 .Oe+O 0.0.0 0000 0O+0 0.000 O.Oe+00 0.00+00 O.0+OO 0.0400
Pm-147 0.00 0.0.00 0.000+ OO+00 0+.0 0.0040 0.000W 0.0e00 00000 0.0 0-W

NR16 U-34



xG-1 - Nlized Efective Dose Eqvalen fromCopper
Table G1.17 Normalzed effeetive dose equivalents from Ingestion: Airborne emissions

Ra~wdin ide Mass-based EDE fpSvly per Bqfg) Surfictal EDE (IiSyly per Bqani2)
Mean 5th 50th 90th 95th Mean 6th 60th 90th 95th

S151 0080 OXG+OO ODtOM COW O G o 4e+ O.O00 Gbe+OO00 100WOeD

Eu-154 0.00+0 00000 Oe0000 O.Oe400 0.e00 0.Oe+00 O.Oe400 .0000 Oe+00 Oe+00
Eu-155 000+00 .0e40 0+0 O.+00 0000 00 .00 0400 0.00 0.0e+00 0.Oe.00
Gd-153 O.Oe+00 O. 0e.+00 000400 0.00 0.040 o040 000+00 0.00 00000
Tb-160 0.0000 0.00 0.000 OA 00 00Q 0 0.00 00+00 0.0.400 0.0.400

TAT71 0.0e+000 ke40 0.040 0.040 0.0000 000000 0.00400 0.040O 0.0.00 0e00
Ta-182 0.e400 0+00 000 0.0e400 Q0.000 0.0400 0.De400 0.00 0.000 0.Oe400
W-t8t -. 0.0 Oe+. O.+04 o.e+Q0 0.00 40 .Oe+W OOe 0 0.0.400 0.0.4000.0400
W-185 -0.000 D0400 O.Oe00.04 O .Oe+04 Oe+0Q00 000400 0.000 e400 0.000

Ir-192 0.00 0 00 0.0 000 0 0..00 0.-ODO 00.00 0 Oe+OD .0.00
0-20 1.0.-5 23eM 6.7.-O6 2.1e-05 3.le-5 .0.-O 4.O le-05 42e-05 6.0eO05
Pb-210 3.3e-04 82e-O5 2.6e04 6.ie-04 6.0-04 L4-4 1..-04 6.e-04 1.21 1.3
BI-2D7 1.G6.S 3M-0? 1.1.-O Si-S 46-S 31e-06 5.6o- 2.-OS 6Lie-OS 8..-OS

Ra-2Z6 0.00 00.00 O.Oe+00 0.0e0 0.O.0 0Oe+00 0.0e,00 0.0400 0.0.40 00.00
Ra-228 00.00 0400 O.Oe4OO 0.000 0.e0 O.Oe40 0Oe+0 000 0.0 0 0.00
Aoc27 .O&0 000e+ QOe OA&e+O Q~e4-OO O.Ce+OD O~e+OO G.Oe+OO Oe+0 0.09+OO

h- 000 0000 00.00 00+00 e 00 0 00 0. 00 000 0.0.40 00e+00

Th- Oe400 0.0.00 000 000 e 0.0"00 0.00 O.e+0 Oe+OO 0.0e+W 0Oe+0
Pa-231 O.40 OO Q. 0 O0.0e+0 O.Oe+- 0.40 00000 0-De0 0.40 0000
-=Pa-3 0.0+0 0 0 000 4~e+ o 00 -040 0.0+00 0.040 0.0e 0 00 000 o.0e400
U-232 o.40 0.0.00 .040 0.o0. o.0 0.0.40 0.00+ o.o+00o0 O.Oe+0 0.000

W4m 000 Q.Oe+00O 0 Ae+00 0&00 Q.Oe+00 O.Oe+OO OM OeO .Oe+OD - OeOO

U-Z36 . &M O>Fe + 00 0 Oe+00 OAe9O O Oe+OD .0e 00 QJe COe+00 O.Oe+OO
U-238 -O.0e+0 0.0 0.00 0.00+00 0.0.400 0.0.400 O.Oe+O O.Oe+00 0.00 0.Oe+00

Pu-23 00e+00 0 :0.4 O .Oe+00 0e+00 1e+00 OeO O.Oe+00. Oe400 0.Oe+00 O.Oe+00
Pu-238 O.eO .Oe+0 0.0400- :0e00 O0e+00 O0e+00 00O. 0000 0.400 0.00+0O
Pu-239 O.0 00.00 00400 O0e.40 0O00 Of.0O4 00.40 0000 0 0 Oe+00
Pu-240 000+00 0e+00 0.00 0000 000 - Oe0 0.0000 0400 0.400 00+OO

Pu-242 - 0.0+00 0.0.4 Oe+O .0+00 O.Oe+D 0.- Q +OD 0.Oe+OD 0.e*O O.0.40 Oe04O
Pu-244 0.0+00 0000 040 000+00 O.e400 0000 0.Oe+00 0.0+00 e+0 000+0
Am-241 0.O+OO 0 O l. 0.0e+00 O.Oe+0 0Oe+0 0e+00 04e.00 O0e+0 0 00.400 0.0000
Am342m Q.040 0 0000 -.0eOO 0.0e40 0.00400 -0000 0.00 Oe+OO . 0.0000 0.000

Cm-242 000+00 0000 00+00 O.e+00 - +0.00 0.+O 0.0+0 .40 .00 0O+00 000
Cn-243 0 .00 000 O 400e+O Oe+00 0.0+00 0OOe+OD 0000 00000 00000 Oe+W0
Cm-244 Oe.00 C.e400 0.0.400 00.400 0.000 0000 0 -Qe+OO .0000.0 0.400 0.0.400
C-245 000 00.00 0.+Oe+O 00 I 0.00 O.Oe+00 00 O 000 0.0 0 0.0000 e+

Cn-247 0.400 0.0.400 O.0e0 Q0e+0O &O&0 -. Oe+00 0. 0 0.00 00 000+0
Cm-248 Oe+&O 000 OJC6+00 O.Oe+OO OOO O.Oe+DO 0.0&esO O.OesO .A0 04&+O ~+O
Bk-249 0.000 000400 - 0+ O 0.00400 00 .0O 4Oe4 0400 0000 0000
Cr-248 QOetOO 0 OeOO 0.400 0.e40 0.00 O.0e40 O.O.0 e 0 0000 00+0

CO.5. Q~e4,0 O.Oe+OO Oe+OO O~e4OO QAe+OO OAe4-OD O& ;00 OOWO 000
Cf25i 0000 O.Oe+ 0000: 0.0e0 0.040 .O0e+0 0.00 000+00 0.00+00 O004O
Cf2 0000 O.4W :000+00 O0400 000 0.40 -0000 O0e+00 Q.OeOO O.O+W
Cf-254 0.0+00 0.000 0000 00+00 .0+00 Q40 O.Oe+0 0000 .Oe+0 0400

Note: To convert ese vahus to conventional units (mrmfy per pCVg or nmfy per pC1cm2 . muliply by S.7eS
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NomnHzed Effufte Dose E4uWalcnts from Copper ApnbE01
Table G1.18 Nonmalzed effectIve dose equivalents from all pathway Scrap truck-driver

Radinu~UdW Mass-based EDE (uSv/y per Bqg) Surfildal EDE (uSvty per Bqtm2 )
Mean 5th 50th 90th 95th Mean 5th 50 90h 95th

H-3 0.4000. O064+0 0.0.400 0.0.+40 O.0.O 0.0.00 0.06+00 0.0.40 0.0.400 0.0.40
C-14 o.0-09 4.0e-09 &9.09 7.9.-O 8.40-09 12e-08 7Ae-09 1.1.08 15-08 1.7-08
Na-22 1.6e- 1.1.-I 1.-I 2.1e-S 2.3e-I 3.2e-M 2.0-01 3.1-01 42-01 4.6e-01
P-32 2.7.-Q4 1.7-04 2.6804 3.5.04 3.8044 5.2*04 33-04 5.1s-04 7.0o-04 7e-04

CI-38 34-05 22-05 &3-O05 4.4e-05 4.70-05 8.5 4.2-05 BA-O5 8.7e-OS 94-05
K40 13-02 87& ?.3e-02- 1.7-02 1.8e-2 2J-02 1e-02 2502 .e2 36-02
Ca-41 00 . 0.0.400 0.0.400 0.0.400 0.0.400 0.Oa00 0.o400 0.00400 0.0.400 0.0.400
C&A-4 1.70-07 1.10.07 1.780 2.-0-07 2.4*07 3.4.07 2.20-0 3.3.-Si 4.5*7 4.80.07

C>FS1 150-03 1.03 1.5-S 2.0-03 2.1e-03 30e.03 1.9.OS 2.9-O3 3.9.03 4.3.-03
Mn-53 0.0400 0.40 0.0.00 0.00400 0.0.00 0.0.400 0.0.00 0.00*0 0.0400 0.0400
Mn-54 8.30-02 422 B.2-02 83e-m 38.9-0 1.2.-M 79O.-02 12.I 1.6.-SI 1.801
Fe-55 1.3.-2 &90-13 .3-12 1.8.-12 1.96-12 2.6-12 1.7-12 2.5612 3U-12 3.7.-l2

Co-49 2.8-S 1.8*-01 2.7.-01 3.6-S 3.9.0-t 5.3e01 3A0-5 528-01 7.1o*1 7.7.-S
CO-" 1.0.-03 0.60-04 9.8-04 1.3-S03 1.4.-O 1.9.-S 1.2-03 1..03 29-503 2.8003
Co-SB 7.0oo-2 4.602 0.9-02 92e.02 9.802 1.4-SI a7.-02 1.-SI 1.8.01 1.9.01
Co.60 2.001 13-S 2.0-S 2.7e-0 290-01 4.0..S 2.5.01 301 5.2.01 5.7e01

N63 2.7-13 1.8-13 2.7.-13 3.6-13 3.8e-13 5.3e-13 3.4-13 .2.-13 7.0.-13 7.6-13
Zn-65 4.-2 3.0e-2 4.60-02 O.Oe0 0A02 8.9 5-02 7-02 87e02 12e-SI 1.-1I
As-73 40-08 2.6U- 3.-OS 52-O 5.6eS 7.7.-O 4-90-08 7.-S 1.0.07 1.1-07
So-75 IA.-02 92.03 1.4*0M 1.802 2.0002 27e02- 1.7.-02 2.702 3.6-02 3.9-2

Sr-9 22.-04 1.4.04 22.-04 29.-4 3.1-04 4.3*04 2.-4 42-04 .6e-04 6.1e04
Sr-90 7.8*4 5.0e04 7.4-04 9.9-04 1.1e-03 1.5-03 9.40-04 1.4-03 1.9.03 2.1-e03
Y-m 529-04 3Ae-04 .1e-04 0.7 04 72e004 1.003. 8.4-04 9A8-04 1.3-OS 1.4.-OS
Zr-93 9.1e-13 Oa-13 9.0-13 12A-12 13.-12 I.8.-2 1.1e.12 1.7-12 23-12 2.5.42

Nb-93m 2.90-17 1.9-17 2.8-17 3.8*17 4.00-17 5.6-17 3.617 5.5.-17 7.4-17 8.00e17
Nb-94 12.01 7.8-02 12A-S 1.5.-01 1.60-0 2.-SI 1.5-C 2.2.-M 3.0.I 3.3.-
Nb-95 53.-M 3002 52-02 7.002 7.402 1.0-SI 88002 1.0.1 1.A- 150.01
MoS93 120-20 5.80-21 1.10-20 1 20 2 2.03-20 230-20 1.10-20 220-20 3.6-20 4.00-20

Tba7m S 6*07 3.7e-07 5.5 07 7.A4 7.9e-07 1.190- 7.007 1.1-08 1.4*0 1.6-00
Tc-99 .4e-S7 3.6*07 &3-07 7.1e-07 7.6*07 1.10-06 8.807 1.0-06 1.40-0 1.50406
Ru-103 3.0-02 2.0-2 3.0.02 4.0002 4202 S.9-02 3.7.02 5.7 02 782 S4o02
Ru-106 1t.02 1.e-l 1.90.02 2.*2 2-3o-02 32.-M Z.eM_3.l*02 4.2.-I 4FO2

Ag-110m 1e 1.4o1S 2.0e011 2.7.Z-l 90-S 4.0-S01 2.6.01 3.901 53.-S 5.8-01
CW-109 3.0*06 2.0-WO 2.9..0 3.9-OS 42.-08 580-06 3.70406 8.-OS 7.5*6 8.-OS
Sn-113 1.5-02 9.-OS 1.502 2O.-02 2.10-02 2.9-02 1.9.-02 2.802 3.9*-02 4.2-02
Sb-124 l.4*01 9.1 o-0 1.48-Ol 1.80-Cl 1.9.-I 217.-SI 1.7*01 2.6.01 3.5.-I 3.8.01

Te123m 2A*03 1.6*03 2.303 3.1*-03 3-3o03 4.-3 2.9-03 45*03 1e*03 8.6-03
T-127m 3.06-4 2.0004 2.9-4 3-9*04 420-04 5.80-04 3.7*04 5.6*04 7.6&454 830-04
1-125 2.90-11 1.9o-11 2.80-11 3.8011 4.1 5.6011 3.6.-l 5.5-11 7.411 8.00-11
129 7.1.-Cl 4.7.-OS 7.0*09 9.3*09 9.4-S9 1.4*08 58*09 1.308 1.8008 2.0.-0

C34I34 1.1.-C 7.* 1.11 15-SI 1.6.-01 2.2.-0l IAO1 22.-01 2.9001 32.-01
Co135 3.2e.S 2.1.i 3.1*07 4.107 4Ae-07 a1*07 3.9*07 8.0.-Si 8107 88*7
Cs-137 4.1*02 27.-Cl 4.0*02 5.3A. &70-02 7.98-02 5.1.-C2 7.7.-02 1.001 1.1.-S
Ba133 1.9-02 12.-l 1.8-02 2Ae.-02 2.5*02 3.60-02 230-2 3.02 4.8*2 52*02

C.-141 9.1 8004 8.*04 9.004 12-O 1-303 1.803 1.103 1.7-03 2.3*o03 2.50-0
Co-I 3.8e-03 2e-0 3.7.-3 4.99-C 52-03 7-3-O 4.7*O3 7.103 9.7-03 1.0D02
Pm-147 9*08 5.80-08 a70 12o-07 1.2* 07 1.7*7 1.1*07 1.7.07 2.3.-Si 2507
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Apedi - .1, I-TamnEzedEtreadveDoseEauhmlentsfi-omCovver
Table 1.18 Nonnalized ffective dos equivalents from all patiways: Scrap truck-driver

Mass-based EDE (zyv/ly per Bq-g) Surficlal EDE (pSly per Bqf 2)
Radlonucide Mean 5th 50th 90th 95th Mean 5tf h 5th 90th 95th

Sm-151 1.712 1.le-12 1.6e12 22h-12 238-12 32.e-12 2.1-12 3.2942 42-12 4.60-12

Eu- 154 LAe-02 -082 0 1.1e- 12.C 1.0.01 1.0.-Cl 1.6-01 22-Cl 2.3-C01
Eu-55 9.8e.-05 5-CS 9.7.-05 1 -04 IAe-04 1.9-04 12.204 19-04 2.e5.4 27.04
Gd-153 1.44 8 4.-CS 1.3e4 1.7.004 1.8.44 25-04 1.6e-04 2.4e 4 3.3 04 3X*-04
Tb-60 8.1 e-2 6.3002 7.e-02 C 1 .1eO1 1.6 -l 1.0 1.5= 2.1 41 2.2 -C

Tn-171 12e 08 .19 12-08 1..-O 1.7eO8 S 24Ae-C8 1 -OS 20- 32e-C 3.4O
T-182 93-02 6.1e- 2 920421 12-1 1.3.0 1 1.8.41 122-l 1.8.41 2.4 2.641
W-181 1.7e6 1.1e-C 1.7.- 2.2e6 2.-S .. C 2.1e-0 3.2e06 4.-CS 4.746

W-185 2.2.-O 1.5.-C 2.2.-CS 2.9.-OS 3.1-O 4.-OS 2.7.-OS 42.WC 5.7.-C 6.1.4

Ir-192 4e-0 30.-02 4.5-02 5.9e-02 6-M02 80-02 8.6e02 -l.2 12-e -C1 1

-204 - 2.1.eS 1Ae-05 2.1e-0S 2.-0 3.-CS 4.1-CS05 2 0S 4-OSAe.-5 59.-CS
Pb-210 8.0.-CS 5-CS 720-05 1.00-04 1.1e44 16e-04 9.9-S 15;e-04 2.1.e4 22.04
Bi-207 1.1.4 740-0 11.1 15e.O1 .C 22-1 1.e-01 2.11-C 2b0 .3.1-C1

Ra-226 1I301 8.7o-02 1- 1.7 1 1.8.- 201 1.60-Cl 2.e-OC 3.4-l 3.61
Ra-28 6.50-02 42 64e-02 8-02 .e2 1.-C Oe-0 2 12.-Cl 1.71 1I01

Ac-227 1.9.02 12e-02 1.8-2 2U-02 2..02 6e-02 2.-C2 2 36e-C 48e-02 52e-02
Th-228 1.1e.01 72-02 1.10- 1Ae01 1.51 2.1e-01 1.3-Cl 2.1.41 281 3.01

Mm _
Th-230 33- 2.1e-O 32-06 4.3.46 4.7.-CS 64.46 4.0o-06 62.-06 8.6.-O6 9.3.6
Th-232 8.6-O 4.- 8.1.e05 1I.04 1 .Ae4 1.7.04 7.-WS 1.6e44 2.6e-04 2.9e.04
Pa-231 1.003 1.0-0 1.5-03 2.0-03 2.1e 3 Oe-03 1.90-03 2.9-03 3A-C 4-03

U-m3 4-N3. U-0 .4 4.10-04 66.4 72o.04 8.4.404 4.000 7.9e.44 .1.3-03 14.-C3

U-234 &7.-7 2Ae-07 .6-7 40-07 62.47 72e.-7 4-07 7.0.e7 9-C07 10.46
U-235 .703 2Ae0-3 6.e3 40 3 .1e43 7.1e.CS 4-ge-3 6.903 Ae03 1.Oe-02
U-23W 1.1o07 7 e-08 1.1e07 1.5.07 1.6-07 2.2e.-7 lAo-07 22e-07 2.907 32e07
U-238 1 3 1 -03 1.903 2-03 2.3 3-0 2Ao-03 7-03 .043 5443

Pu-236 1e07 2CeC? U 07 4.1e-07 4Ae-07 .Ge.07 3.67 5..C 6.0.47 8.7407
Pu-23 608 42-C 620CS 608 8.84 12-7 7.8 12e7 1 .7 17C

Pu-239 1.-0 1.1e6 166 622-S 236 32-OS 20-6 3.1O 42e-0 4.6.6
Pu-240 46-S 0.-C 45-CS 6b0-C 60-S 3e-S 5"8 6J"8 12.47 12-oC

Pu-242 8-S 25e-C 3.7.-C 6.-08 5.3-OS 7T-O 47.-C 72e-O - .-C08 1.4-7
Pu-244 2302 15-02 2.3.02 3e 92e -02 4.5-02 2.-02 4Ae.2 6.0-02 62
Am-241 1.-S 840-07 12046 1.746 18.-CS 2.5-06 1.6-S06 2Ae06 33e-6 3506
Am-242m 2.9.44 1e0-04 22G-04 3.8-04 400-04 h6o-4 3.604 5.504 74.44 8.0.44

Cm-242 1.707 1.17 1.6.47 22.47 2347 3.2e-07 2.1e-07 3.1e-07 4.3407 45.7
Cn-24- 32.03 2.1e-03 32e-03 42e.03 403 62003 4.03 6.1.43 8-03 8.9-3
Cm-244 1.07 9.8.8 15-07 19.-07 2.1e.7 2.9e47 1..-07 26.7 3.5.-7 4.1e-7
Cm-245 70.44 4.7.04 6.e-04 9204 980-04 1Ae0-3 8.7.44 1.0-03 1.-03: 2.00-03

Cm-247 1e.02 129-02 18.2 2.0 .02 2.6.42 Wi6-2 23.2 e6.-02 4.8-02 52e-02
Cm-24 6..-12 4.3412 6.-12 8.60-12 92e-12 1.31l 8.1e-12 120-11 1.7-1I 1.80-11
Sk-249 4-e-07 22e.7 4.1e07 6.5e-7 7.1.47 83-7 4.1.47 7.47 1e-06 . lA-06
Cf-248 4.5-O 3-.8 4-08 h9e-O 62SS 8.7e-08 6A6-C8 8.5.-OS 120-07 12.47

Cf-250 2.7.12 I.8.-12 2.7-12 3.12 3.8e-12 531%12 3.4-12 52e112 7.042 7..-12
Cf-251 19003 1--03 12.43 2.-03 2.7.03 3.7-03 24-03 3.6e03 4203 -03
Cf-252 0S 6.008 69-CS 12e-07 1.3.7 1.707 1.1e07 1.7.-07 2.3.07 2.47
Cf254 1040 6-1 1400 1.7o+0C 1.804020 2.5.0 I.e.00 2.5600 3.3e+00 3o00

Nob: To convert hese values to convenonal unt (mremly per pClfg or mremly per pCVlnj wuitiphr by 67.43
. -37 NtJG~ -1b4U
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Normaied Effetvo Dose Equvalens from Copper Appedix 0-I
Table 01.19 Nonmated effective dose equivalents from all pathways: Metal product-driver

Radlonuclids Mass-based EDE (USv/y per Bqlg) Surtca EDE (pSly per Bqn 2)
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-3 00.00 0.0+ O0.0. 0.0.400 0.0.00 0.0040 0.0o00 00.O 0.0.400 0.00W00
C14 0.0.+00 O.O.0 0.000 0.0.00 0.0.400 0.0.0 0.0.400 0.0.400 0.0.400 0.00+O
Na-22 1.0e-05 2.9-O 8.0-O 1.90- 25-O 1.9.05 5.8.G 1.5-05 3.76-05 4.6-5
P-32 529-09 4.8e-0 2.809 13.-08 1.8. 1.0OS 92.-10 5.5-O09 24OS SO

C-36 0.0.400 0 .000 0.0.+ 000 0 .0400 0.000 0.0.40 09+00 0.0.+00 0.0.400
K-40 7.07 2.3e-07 A3e-07 1.5.O 1.8-4 1.5-O 4.07 12.-OS 2.9.-O 3.6-O
Ca-41 0.0.40 0.0.+00 00.400 0.00+ 0.0.00 0.00 Oe+O 0.0+00 0.0400 0.0.400
Ca-45 2.-Il 82e-12 2-l11 5.Se-11 8.8-11 .6e. 1..-11 4A-11 1.1e-10 1.30-10

Cr-51 4.6.-O8 9.40-09 3-3.-O 9.7e- 13-7 9.0.-O 1.8e-08 6.4.-O8 19-e07 2Z507
Mn-53 0.0.00 0.0.+00 0.+00 00400 M0..00 MD0.00 .- Q M0000 0.000 0. O00
M-r54 1.04 40 1.10-04 2.5.04 3.04 2.50-04 7.7-05 2.0e-04 4.7O.04 58.-04
Fe-55 22A-14 530-15 1.76-14 44-14 5A9-14 4L2e-14 1.00-14 3.2a-14 8.014 1.10-13

Co. 4A.0- 72&-04 32-03 9.3-03 12-02 8.5-03 1A03 6.2-03 1.8*-02 24-02
C0-57 3.8.0-S B.BeOS 18-05 80-5 100-04 7.4.-05 12e-0 5-5.-O 1.6.-04 2.0e-04
Co-s 1.1e-03 1.8-04 & 1904 2.30.03 3.03 22-03 3.5e-04 1.5e03 4S-03 .0-03
Co-0 430-03 7.4-04 329-03 9.1-03 12-02 &4e03 1.4-03 8.-03 1s-02 22.02

.. M. 
N-O 4.9-12 8513 3.60-12 1.01 139-11 9.6.-12 1.6-12 7.00-12 2.0-1t 2.611
Zn-65 3.7e.04 9.7e-S0 2.8.-04 7.1.04 8.80-04 7.1.04 1.9e04 SAe-04 1.4o-03 1.7e-03
As-73 52eO 10-08 4-3.-O 9.7.-O 120.07 1.0-0 3.4-OS 8-O 1.9e-07 23.7
Se-75 1.3-04 4.6-05 1.1.04 140-04 2.9-04 2.04 &7.-O 2.1.04 4.7.04 5.04

Sr-89 1.0.-S 2.69- 78-09 2.0 2 - 1.9.e08 5.09 108 3.80-08 4.90-O
Sr-9o S.1e-08 1.5"S 4.1.08 9.8-0 12-07 1.0.07 2.8e08 7.9.08 1.90-07 2.3o-07
Y-91 2.3-08 S.e-09 18.05 4.5.08 5.7e08 4.5.08 12.-0 3.4e-08 70S 1.1e07
Zr-93 1.7.-14 4A0-I 1.3F14 320-14 39-14 32-14 9.A1S 2.65014 R 2-14 7.6.-14

Nbwn9 1.1.-1 3.3e-18 s.1-18 2.1-15 S 2.7-15 2215 830-1 1.7.-1S 420-15 52.-15
Nb-94 7Ae4 22-0 5.990-0 lAo-05 1.70-S 1.4O.0S 4.1e4O 1.1e-05 2.705 3.40-05
Nb-95 1.8-S 42*007 1.3OS 3.6-OS 4.7.S 3e- 8De-07 26 7.1.-0 9t.1e-
Mlo-93 7.15.-18 2.1.-IS 5.90-15 1.4e-15 1.8.-15 1.50e-15 4A1O 1.10-1 5 2.70 -15 3.30-15

To-97m 129-10 3.4e-11 8.70-11 2.4e10 2.9.-10 2.4-1O 6.-11 1.90-10 4.6-ID 5.7-10
To-99 8211 2.4011 B5e-l1 1.10 1.9.-D 15*0-10 4.6.-11 1.30-10 3.0-10 3.7e-10
Ru-103 2.1-03 &le-04 1.7.-03 420-03 52-03 4.1-03 12.03 3.2-03 8203 1.0o02
Ru-10S 1.9.03 7.0-04 1.6.03 3-3O 3.7e03 3.6-03 I.-03 3.03 4 .03 7A.03

~~~~~i~~~~~~~ij _ ~ ~ ~ ~~~~U437 _)
AQ-110m .2.02 9.1.-OS 1.80-02 3.90-02 4.4.02 4.3.-02 1.70-02 3.6e-02 7.7e02 8.90-02
Cd-I09 1.8-07 4.7-05 1.A-07 3.5-07 43e-07 3-ce0? 9.0e-OS 2.7.-07 6.7-07 8.4e-07
Sn-113 230-04 729-O5 1.8e 04 4A4-4 S5.04 4.5.-04 1.4e-04 3.6.04 &6*-04 1.1.-03
Sb-124 -2.500O 4.3.-04 1.8.03 5.2A-0 8.8-03 4.8..03 S.3-04 35-03. 1.00-0 1-302

To-123m 27-05 9.706 22-O 5.0e0- 5.9-05 5.2.OS 1.8-05 43O-05 9.7a05 12o-04
T9127m 2.-6OS 9.0o-07 2.1 -08 4.7.0 5.6e-08 4.905 1.7908 4.1e08 92e-W 1.1.-05
1-125 00.40 0.0.00 0.0.400 0.00400 0.0400 0.04"0 Q0eOO. 0.0.400 O.4 0.0.400
U29 0Q.0.00 0.000 Q00+00 0o0OO 0O.+0 0O" 0.0.400 0.40 0.00 0.040

Cs-134 1.1.*03 4.1.04 93e-04 2.0.03 2A-03 22.-03 7.80-04 1.8e03 3.9.-O 4.7.-03
C-135 8.6e09 3.2e09 7.1e-09 1Z8$ 1.9.05 1.7.05 6.09 1.4.-O8 3.0.08 3.6e08
C-137 4.1 .- 1.5e-04 3.4o-04 7.4a-04 899-04 8.e0Q4 2.9a-04 8.6.04 1.5.03 1.7e03
Ba133 12.06 3.5-07 95o-07 2.o-S 28B- 23 U707 1.1806 4.504 5 .5

i Es~~~~~~~~~~~~~~D
Co-141 45.-OS 1.0e-OS 3-O 9.3e-08 12e-7 8.7-OS 1.9.08 0.3.-08 180-07 2.4.07
Ce-144 230-07 B508 1.8.07 4.3e07 53-07 4e-07 120-07 3.4o-07 8.4-07 1.0aS
Prn-147 1.8.-11 5.30-12 15-11 3.S-II 430-11 3.5.-I1.0e11 2.81 70-11 820-11

1_EQ14 ^-3
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Appendix 0-1 Normalzed Eiective Dose Equivalents from Copper
Table G1.19 Nonnalized effective dose equivalents from ll pathways: Metal product-driver

Rsdionudide Mass-based EDE (pSvyy per Bqfp) Surficial EDE (pSvly per Bqkn 2 )
Mean 5th 5M0t 0Mt 95t - Mean 6th 60th 90th 95th

Sm-151 .7-14 1.l0-14 2.9e-14 6.ie-14 8.5e-14 7.44 2.C.-14 5X.6-14 14e-13 I~e-13

Eu-154 6.1e-06 1Se-06 4.1e-06 92.-CS 12-05 92-06 2.9e-C6 7e-O6 1.9.-05 23-05
Eu-I 55 2A"8 79-09 2.0-O 4.8-08 6908 4.-O8 14.-08 3.9.-08 9.4-O 1.1.-7
Gd-153 2.9e48 6-09 2.5-O8 65.-8 6.74008C8 108- 4Ae-08 1.1-07 1.3-07
Tb-S160 3.e-O6 1.0e46 2..-O6 706 .. 06 7.1e-06 20-06 .5-C6 1.4e-05 1.745

Tm.IT1 6e-I1 1.6eIl 4Ae-11 1.1e-I 1.3e-10 - .te-0 Wle-11 .- l 2.1.t- 2.5e-10
Ta-182 4.7.64 1.3.-06 S.-06 9.1.e- 1.1e-C 5 .1.46 2.6.-CS 7.1.46 lIeS 22-O05
W-181 -7e-09 1..-09 2.909 7.0e09 he-09 7.1.49 2.0-09 5.809 14e-.8 1.7.-O8
W-185 ;Ie-10 6.2e-11 1Ae-10 5.6-10 45e-10 6.-IC 9e.-11 2.e10 7.0e-10 6.7.1l

Ir-192 4.1e3 l.Ge-03 3e-03 7e-03 8.-03 703 2ie-W 6.6e-03 I.e-02 1.642
i1-O4 32e-07 12e-07 2.7.47 5.7e-07 6.Se-07 6.2e07 22.-07 6.1e-07 1.1e-06 1Ae-6
Pb-21C 4AC 8Oe-07 36.-06 1.0.-05 13.-05 9.4.06 1-6.O06 6.9.06 2.0-OS 2.5e-05
Bi-7 12- 64-03 1o-02 2.1.42 2.4-2 24.42 9Ao-03 002 42-02 4h.-02

~~~~~~~~~~~~~~~~~~~~~~~~~~~_ r t s
Ra-M Z - 2.-O6 2.3.-OS 6A4-6 1Ae-O5 10-05 ie-O5 4.5.-06 12e-05 S.0-O5 S.8e-s
Ra-28 42.C 1.2e-06 33e-OS 8.1e-O6 1.0.S 82e-O 2.3.-OS 64-06 I-05 2.0e05
Ac-27 6.9.16 61e-CS.e-6 1.5.45 le-CS le-OS 2Ae6 96-06 2.6.5 S e-OS
Th--2 69.-C5 9.1e-06 Me-05 1.5:04 1.6.04 1.3-4 1.e05 9.7-05 2.M4 3.6-04

-0 - 6A-O 8. 6-e10 4.9-C 1.5.-O 2.0.08 1-O8 1.6-09 93.-09 2.8e-O0 3.8e-OS
Th-2 6.6e-07 6.3-OS. 3.7.47 lieS 1ie-O6 1.1.-6 1.0.-C? 7.0C 2..-06 3.4e-O6
Pa-231 1.16 15-C0 Le-07 246 3..4 2.1e-6 2.90C 1.6.-06 4.7.406 Uk6C
U-232 2.646 24.-07 1.7.46 Mle-6 8.1.46 5.1.46 4.7.47 3e-OS le 5 - 1.6e05

U-234 5 0e-O 7.7-11 4.3e-10 1Je-O9 16-09 1.1.-OS 1.5.-D10 83-te10 2Ae-O9 6.0eC9
U-235 32.-0 42e-7 23.46 69-06 Se-06 - 6.2e06 82eC7 4.5.e 1-05 .7.-O5
U-23 22e-10 2..-11 1.G-10 4.8e-10 6.0e-10 43.-10 5.7-11 32-10 9-10 1.2e-09
U-238 1-06 1-07 9.9-07 22-0 3e-06 - 2.6e-S 3e-07 1.S0.6 Se-S0 7.e06

Pu-236 1Ae-ID 259-I 1.0 .- ID .0v.- - 7-10 2.7e-10 4.1l 2.0-C10 5.8e-ID 72-10
Pu-238 4.6e.11 8C1e-12 34e-11 9.7-11 12e-10 t.9-11 l1e-11 61e-I 1.9e-10 2.3.-10
Pu-239 6.5e-10 1.1e-10 4AI&40 14.-09 1.7.49 1.3.-09 22-10 92.-I 2.6.-O9 3.309
Pu-240 4A&-1 7.1e-S2 3.0-1 8.-1I 1e10 78-11 1e-1 5.7.-I ie-10 2.0e-10

Pu-242 3.8-11 6.7e-12 2.6-11 8.0-11 9.9-11 7Ae-Il 1.1-Il 6-I 11 -1.5.-10 1.e-10
Pu-244 .0e46 1.46 5.06 1.7.-05 2.1e05 1.6.45 2.70- 06 1.1e-OS 33-05 4.1e05
Am-241 14.48 209 1.1eC8 3.0-O 3e-08 2.8e-08 49-OS 2.1.48 5.9e8 74.48
Az-242m 1-C7 2.3.48 9.48 2.7&7 34.47 2.5.47 4Ae-08 19-07 .e-07 6.7.07

Cm-242 6.1WI 1.1O-1 4.5e1 13-10 1.-10 12-10 2.00-1l 8.4e-11 25-10 51*-40
Cm-243 ie-06 2Ae.47 1.kF06 2.8.46 S.6 26 4.547 1.9O06 6.A.6 6.6-06
Cm-244 - 6.1-1 t.Ie-Il 42.eil 11e- 1..-D10 12"-IC 2.1e-11 8e11 2.-10 &1.-10
On-245 48.07 4-08 S607 _1-AeO 12e-O6 -9.3.-C_7 _1.7 6.9.7 1.90-C6 2A"0

Cm-247 62.- 12e-06 6.0S6 1-S 1.7.OS l-05 2e-06 S.7.46 2.7-05 3.4-O
Cm-248 1.9e-12 3 -13 1Ae-12 4.0e-12 41b-12 3.6e-12 6.3.-13 2.7e-12 7.6e-12 9.S.-12
Bk-249 1.9e.9 1.5.I0 SE-10 -S-09 4.0.49 2.6e-O9 3.e-10 1.7-O9 6he-09 7.7.-O9
Cf-248 5.7e-l 1D 0-11 4.2e-11 12-I10 15-10 1..-10 Ie-I 2.-Il 2ie-10 2e-10

Cf2O l.1e-12 2.0e1S 8.1S 24-12 S-12 220-12 8-IS 16e-12 4.6-12 5.8.-2
CFZ51 0207 1.47 647 11.-CS 2AeC OB e-C6 3.1.O7 le6 3Se-O6 4.7.46
Cf-252 6e-Il 12e-I1 5.01.I 1Ae10 16-D 13-e10 2-11 0.7-11 2.8-10 3.5-10
CI-254 SOe-4 5.0.45 22.44 64.04__8e-04 6.9.04 O.-05- 42A-04 12.-OS 1.6-03

Note: To corwert iese values to conventonal unils (n y per pCUg or mreml per pCUfa) nulwdply by 3.7-S

0-39 NUREU-1040
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NomnH=d Effective Dose Equivdents fmm Copper Appedi G1
Table 01.20 Normalized effective dose equ aents from all pathways: Slag truck-driver

Radconuc do Mass-based EDE (pjSSY y per Bqg) SurlIclal EDE ((u Sly per Bqcm2)
Mean th 50th 90th 95th Mean 5th 50th 90th 95th

H-3 O.+00 0.0.400 0.0.+00 0. 0.0.400 0.0 00 0.0Oe00 O.Oe00 O.+0 0.0.400
C-14 0.+00 0.0400W 0.0.00 O.+00 0.000 0.00+00 0.00+00 0.000 0.0.400 0.00+w

No-22 &4-02 03 . 556Q . *0-12 1.30-0 12"i 6.7e-02 1.1.-O 20-01 2.5-01

P-32 1.7.-OS 32-O 1.2-O 30-05 &" 4.5.-S 3.2.-S edS1 2.4.-05 065 8.7.-O

C 4.4-OS 3.61-05 3OS 7.3e-S 9.3-05 8.5.-OS 3.9S 7.0.-O 1.4. 4 l-04

K.40 2.4.-O 7.3604 11-OS 42.-O 5.5-03 4.7-3 1.4-3 4.0 03 82-O 1.1-

Ca.41 4.1e-O 1.26-06 3.5e- 7.1-06 9.5-O 8.0 O 2 0 6.8.O S 1.4-S le-OS

Ca-45 1.3.-OS 4.2A-0 1.1 6-05 2.2.OS 2.86-05 2.4.-OS 8.0.-C Z.1-OS 4.3.-O 5.-OS-

C r-51 4.3..04 1.8e04 3.60-04 7.1-04 9.-04 L2.-04 3.50o-04 6 A-04 1-O03 1..03
-53 7.8e.07 2.6.e07 6.40 1e-O 1.8-OS 1.5-O S 5.1e-07 1.2.-S 17.-O 4 -06

M n-54 130-02 1-302 O-02 3.802 4.7e-02 4.5. 2.4.02 3.8.02 7.3.02 929-02

Fe-55 2.So-0 &8207 2.1-OS 47t4.O4 5Je O 4.06 1.6.-0 4.1 6 8.5.-O 1.1.05

Co-O 8.802 3.50-02 58.0 lo- 1. -A9l 1.001 5.6 02 1.1-01 229-l01 28-O

Co-57 1.2.03 650504 1.-O 2 ieO3 2.45-03 2Aoe- 3 1.2-03 2.1-O03 40.-O3 S.103

Co-S 1.8.0 9.0-03 1-r-02 3.08-02 3.8-02 3.5-02 1.70-02 300 87e2 7e-2

Co-O 60 2-2 32.02 5.3-02 1.09-M 1.3-01 1.22-M &1e-0 0.01 20-C01 2.5-C
_~ 

N3 3.1O 1.0.-OS 2.5.-OS 5-o-O 7.1.-0O 6.0-O8 2.0-0O 4.9O S 1.1e-OS 1.4-05

Zh-65 15-02 &0..,03 1.32.4 24.4-02 3 .8- -2e.802 1-2 2.402 4.6e-02 5.e-02

A-73 &0.06 1.7&-0 4.30-OS 8.06 1.1.5 9.7.06 324OS 82.-OS 1.70OS 220-S
S-75 0.00+00 0+00 00+ 00 0a00 0.00+0 0.00+ 00 .0000 0.000 Q0 00

Sr-89 6.6.-OS 14.-OS 56e-05 1.1-04 1A.-04 1.3e.04 . -05 1.1.-04 2.10-04 27-04
Sr-90 80-04 3.50-04 68.04 1.3.-O 1.7.03 1.5.-03 .6e-04 13-03 2.603 33e-03

Y-81 1.9.04 9.9.05 1.6 04 3.0.-04 3.8.04 3.6e804 1.9.04 3.0.-04 5.9.-04 7.4 04

Zr-93 9.9.-05 .9.O '7.8.-OS 186e-04 2.40-04 1.9.04 5.5.-O 1-ce-04 150404 4..04

Nb93m 3.5.-5 9.9.6'W 2.7-0OS 6-OS a 63.-S 6.7.- 1.9.-5 5.3.-S 1204 1.6.-04

Nb-94 4.7.02 2.65.2 4.1.02 7.802 9.6-02 9.2.02 4.9.02 7.0 2 1.01 1.90-01

Nb-95 1U-2 &10-0 1.1o-0 22-0 286-2 2.5.02 1.02 Z.e-2 42a-02 5-02

Mo-93 6.1505 -1.105 2.8.-OS &6.-OSA.-OS 6.905 2.1.-O 5OS 1-3.04 1.5.04
_ _ 

w J 6

To-97m 8.6.O 3.8- 72-O 1.5.S 1.8.-OS 1.7.-05 72"G 1.4.05 2.8.05 3.80-S

To-99 1.3-05 4.7-05 1.1.-5 2..05 3.0.05 2.5-OS 9.0.06 2.1e.05 4.5.05 70S
Ru 103 000 0.00+0 0.00+0 0.0+00 0.000 QO0+0 0.040+0 0 .+O0 0.0+00 0.00400

Ru-105 0.0+W 0e400 OX"0+0 O0+0 .0+O00 &OeOO 0400 00+00 0.0.0 Q0.00400

Ag9-Om 0.00400 0.000 0 400 00400 .Oe400 0.00+0 0.0.00 O.Oe0 0.000 0.000

Cd- 09 8.8.05 3.8.-05 7.3-05 1.5.04 1.9e-04 1.74 7305 1.4-04 2.904 3.6-04
Sn-113 S.1"03 2.8-03 4.4.9-a 03 1.1e-02 1.00-02 5203 8-03 1.-M02 2.1.02
Sb-124 3.0.02 A02 265-2 S.0-02 63.02 5.8-02 2.7.02 5.0e-02 9.6&-2 12.01

S i ~ ~~ ~~~~~. AR Beam Q

Tg-123M 0.0+00 0.0+00 0.00+00 0.0.400 000400 0.000 0.0+00 0.0.00 0.00+00 0.00+00

TO-127m 0.0.400 O.0+00 0.00+00 0.0+00 0.000 0.00+00 0.00400 0.0040.00+00 0.00+0
1-125 7.4.-OS 1.e-05 62.0S 1.304 1.7o"04 1.4-04 3.5.-05 12904 .04 13.004

1-129 7304 1.".04 .3.04 .3.-03 1.7e-03 1e 03 3.50-04 12 -03 2.4.03 33.-OS

C434 0.00+00 0.00+00 0.040O 0.0.+00 Oe.+00 00.00 0.0e+00 0.0+00 0.00+00 0.0+00

C.4135 0.0.00 0.00+00 0.00 00 00000 0.00400 0.00 .000 00O+00 0.00+0

C.-137 0.00+00 0.00+00 0.00+00 0.+00 0.00+00 0.0.000 0..0 e+00 00+00 0.0.00

Ba-133 9e03 &1e-03 8.0.-O 1-.o- 1.92 1.8.2 9.6003 1.5.02 19-02 3.7-02

C.-141 SAe-04 2.9.04 &4o-04 1.1.03 1.4.3 12A.03 5.50-04 1.Ce-03 2.1e-03 2.7.03

Ca-144 1.8e-03 1.0-03 1-503 2.9.03 3.0-03 3.4e-03 1.9.03 29&-03 5.6e03 7.0.0

Pm-147 4.5- 1.4.05 3.6.05 8.6.05 1.1.-04 9.00 2.0-05 7.1.-O5 1.7.04 21e-04

NUr-1640 OGW
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NoEmaH=d Effecdve Dose Eauivalents from CouDer Ape&bE01

Table 01.21 Normalzed effectlve dose equivalents from external exposure: Slan buck-driver
Mass-based EDE (uSvly per Bq/g) Surficial EDE (uSvly per BqLcmt

Radnulide Mean 5th 50th 90th 95th Mean 5th 50th 9th 95th
11-3 0OO 0 0 .400F 0.0o-00 0.0.400 0.0.400 0.00.00 0.0.40 0.OeI00 0.0400 0.0M
C-14 0.0+00 0.040 0.0"00 0.00+00 0.00 0.0.+00 0.0.+00 0.0.400 0.0.+00 0.0.400
Na-2 6.4.2 360-0Q 55e02 1.10-01 13o0 12e-0l 578-02 1.1..01 2 1 2.5.-Ol
P-32 1.3.-O5 2-50-0 9.7e0 2.7*5 3.60.05 2.6.-0S 4.80.0 19S0 5.2-O 7.0eD5

Cl-38 1.4-S 7.70-0 1.2e05 2.3.-05 2.8-O 2.7-05 lAe-05 23-05 4.4.-0S SOS
K40 2.4-03 72a-04 2.1e-03 4.1e-03 :.49.03 4.70-03 1.4Q-03 4.03 8.1e-03 1.19-a
Ca-41 0.00.00 0.00 0.00400 0O.O40 Q0.o+00 0.0.+0 .0000 0.0 .40 0 0..0+OO 0O.O
Ca-45 229-07 12e-07 1.9e007 3.7.-07 4.5e-07 4.3e-7 2-3..07 3.7-07 7.1-07 8&.87

Cr-S1 4-3o-04 1.80-04 .e6-04 7.1e-04 9-04 8.294 3.5..04 .9-04 1.4903 1.8e-03
Mn-53 0.00.00 0.0040 0.0,+00 0.000 0.000 0.0+00 OO.400 0.0.00 0.0000 0.0000
Mn-54 2.3.-02 13e02- 2.0.-02 302 4.7e-02 45.-2 2.4-02 3002 7.3o-02 92-02
Fe-55 200-12 1.19-12 1.76-12 3.3-12 4.1e012 3.9-12 2.1e-12 339-12 .40-12 800-12

Co-S 8.8e-02 3.S.02 50-2 1.1e -01 1W01 1-01 .6e.02 1.1e-01 22"-1 2.8001
Co-S 1.20-03 8A004 1.1eO3 2.1-03 0 2..-0 .49-0 12-03 2.00-03 3.903 500-03
Co-58 1.802 9.0-e03 1-2 30-2 3.0 3.002 1.7e-02 3.0o-02 5.7e02 7.002
Co-6 5.2.-02 32-02 5-002 1.01 13eO 1.2e01 &1e-0l 1001 20-O 259.01

NM-3 120-10 6.2e-11 1.00-10 1.9-10 2.4e10 2.30-10 120-10 1.90-10 370-10 4.7.-I0
Zn-65 1-l02 aoe0003 12e02 240-02 3.9-02 2AW-2 15e-02 2.4e-02 4.60-02 5.80-02

A-73 32e0 1.1.-O 2- 5.6.06 72e0 6.3.05 2.19-0 5.3.OS 1.1.-05 1.40-OS
So-75 0.000 0.0.400 0.+00 0. 0 .0. 00+ 0.0+00 0.0.00 0.000 0.0.00 0.000

Sr-89 4.9.0S 2.5o0S 4.1.-05 7.90-05 1.-04 9.4945- 4.6-05 .0.-OS 15e-04 2.0-04
Sr-90 2o.04 1.1e-04 1..-04 3A-04 429004 4.0.04 2.1e-04 3e4.04 &5-4 &1-04
Y-91 1.3*-04 .8-OS 1.1e4 22e04 2.8o-04 2.5*04 1.304 2.2e04 42a.-04 5.4-04
Zr-93 1.7e-10 9X1l 1.50-10 2.9-10 3.5-10 3.30-10 18.- 0 2.9e-10 5-10 &9.-10

Nb-93m 2.4e-1 1A-Il 2.1e-11 4.0e-Il 5.0-11 4.7e-11 2.50-11 4.1e-11 7.79-11 9.70-11
Nb-94 4.7.-Cl 2.6f02 4.0e.0 7.7-0 9.5.02 9.1.2 4.9.-02 7.8e-02 1.5e01 19-b01
Nb-95 13o-02 8.1e-03 1.1.02 22002 2.8-02 2.5.42 1.2e.02 2.10.02 429.02 55-02
Mo-OS 3Aq-Il 119- 3.11 S7e-11 7.0e-11 .7-I 3.6-11 5.79-11 1.1e-10 1.40-10

T697m 2.2.- 120-0 1.9o06 3.6-00 45.-0 42.06 22e-O 3.6eS0 5.9.-OS a7.

To9 5.807 3.2eW0 5.07 9-07 12%0 1.1e-06 6.00-07 9.6e-07 1.8.06 2.3.06
Ru-103 0Oe4 0.0.+00 0.00400 0.0.400 0.0.400 0.00000 Q.o+00 0.0000 0.00.0 0.OoO
Ru-lOS 0.0e0+ 00.0 0.000 0.00400 .0.00 0.00400 0.0000 0.000.00.00

Ag-110f 0.0*O 0.Oe0 0Oe400 0.Oe*W 0.00+00
Cd-109 2.0-S 1.1-05 1.7e05 3-O 4.1.-OS
Sn-113 .1e-03 2.89-3 4A-03 4403 1.10-02
Sb-124 3.0.214A 2 2.602 5.0e02 63.-0l

0.e+00 0.0400 0.00400 0 00+00 0.0000
3.9e-O 2.e-5 3.4.0S B.4-5 0o-05
9.9.-03 52e.03 a5e-03 1.6e-02 2.le-02
5.8-02 2.7002 5.02 9.60- 1.2-01

T-123m 0.00400 0.00+00 0.00400 0.0.+40 0.0.+OO 0.0.+0 0.0e+0 0.00+00 0.000+0 0.00400
Te-127m 0.0040 0.0.400 0.00+00 0.0.00 0.0+OO O0e+OO 0.0+O0 O.O4O 0.0+0 0.0+O0
1-125 1-30-6 7.047 1.1.06 22.06 2.8- 2.606 1306 2.2e010 4.3.06 5.5.0
1-129 2.90-e 1.06 2.5.-OS 4.7-S 5.848 55.-O 3.0e0B 48-0S 9.0"0S 1.1.-0S

Cs-I34 0.000 0.000+0 0.040 0.000 0.00.00 0..40 0.0.00 0.00.00 0.00.0 0.00+
C-135 0.00400 0.00+00 .0e+OO 0.Oe400 O.040 0.000 0400 0.0f00 0000 0.00400
Cs-137 0.0000 0.0000 0.0.0 0.0040 0.0000 0.0e4(0 0.0400 0.040 O.4OD00 0.0+00
Ba-133 9.3003 5.1003 09-03 1.02 1- 1.802 9.6003 1.5&2 29-02 3.702

C-I41 6.3.-04 2.9-04 S-04 1.003 lAo-3 120-03 55.04 1.0e03 2.0e-03 2.7.-03
Ce-I44 1-O 7A04 1.1e03 2.2.-OS 27-03 2.6.-03 1.4.03 220- 420-03 530-3
Pn-147 1.7e 07 9-3.08 1Ao-07 28.4-7 3A07 328-07 1.7-07 28e07 53e07 J.6e-07

NBRUG 104U UZW
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Nm=LaUzed Fifective Dose FAdvaleWs ftom Copper
Table G1.21 Normalized effective dose equivalents from external exposure: Stag truck-driver

Massbased EDE (pSYvy per Bqg) Surfial EDE (pSvty per Bqlcn 2)Mean 5th Sth 90th 95th Mean 5th 50th 90th 95th
Sml51 3.8.-10 te10 32e-10 2e-IO 7.7e-IC .- l10 3--10 6.3e-10 1299 15-C
67i :e .-- 3 - -
Eu-154 3-02 1.8-02 2.8-02 5Ae-02 6.e-02 63e-02 3 4-02 GAe-02 1.0e1 13e1
Eu-155 4.9e-04 2Ae-04 3.70-04 7.0e-04 8E-04 8.3e-04 4A0-4 7.1e04 13-S 1.7.03
Gd-153 4Se04 27e 4 42e-04 8.10-04 1ne-O3 -S-04 5.le04 82e-04 1603 20e-C3
Tb-I60 2-02 1-.-02 2.1e-02 4.1e-02 2e-02 402 2.5-02 4.t02 8.0.2 1.0.01

Tm-171 12 6 6.7.-? 1.-06 2.0-06 24-06 23e-0 12-06 2.0S6 3e-06 4e-OS
Ta-182 3.10-02 1.70-02 2.7e.02 6.1e-02 6A-02 6.0.-02 328-02 Lie-02 s9e.02 12o-01
W-181 8.1e-5 4.5-CS 7Ae05 l.3-04 1.7e-04 1.Se-04 8.3e-05 13e-04 2.e04 339-04
W.185 14.06 75.-07 12A-06 23-06 29-O 2.706 14-6 2.3.O 4Z5-06 5.e6

Ir-192 0.0400 0eC 0.0.400 0.0.400 Qe+00 0.00+00 0.00+W 0.000 .Oe+00 0.000
11204 Ll"S U 66.1.8 0- 53-S06 1Oe-05 1.3-O5 12.-OS5.-OS 10-05 2.0-05 2.8-05
Pb-210 1.7e-05 3.A9-C tie-O5 2.9.-O5 3-OS 3.2.- 7.6 2:.8-e 5.6e-05 7.3.05
B-207 0+00 O Oe+OO.400 0.0.O 0.040 0.000 0O+00 000_ 40 .Oe+00 0.00

Ra-228 52o-02 29-02 4Ae02 Le2 1.0e-01 1.0e.1 SA.2 86- 02 1-C 2-0"I1
Ra-22 2.7.02 15-02 2.3e-02 4Ae-02 6Ae02 E.1e-02 2.8-02 4Ae-02 8Ae-02 1.1"I
Ao,227 9.e-S 8-C3 6Ae-C3 l6e02 2b-02 102 10.02 1e.02 &1e-02 39e-02
th-228 4.1e-02 2.3.02 3S-02 6.8e-02 8.32 8.00-0 4.30-02 6.&-2 1.3-01 1.6e-01

Th- 5.1eO6 26-06 4.4.06 82.O -1.0S - 9-06 6.0e06 8.5.06 160-05 2.4e-05
T22 2e-04 8.0e05 22e04 4A04 5.6e-04 4.-W04 1.6e-04 42A-04 8.604 1.1e03
Pf231 8e-04 4.6e-04 72e-04 1403 1.7.03 1.6e-03 8.7.04 1-W 2.8-03 33-03
U-2 12e-O 3.e-C4 1.1e03 2.1e03 2.7e.03 2Ae-03 7Ae-04 20-03 4.1-03 53.-03

U-234 82-07 46 7.1e.07 1Ae-6 1.7-O6 1.6-06 807 1.Ae-06 2.6-06 33-O
U-235 3.2e-3 10-03 2.703 6.3.03 6.5-03 62-03 3.3-03 3-O3 10002 1.-02
U-25 33&07 to-07 2.8-07 .5-07 6.7.07 64o-07 3le-07 5.5e-07 1.1e-06 13.-06
U-238 7ho-04 42o-04 65e04 120-03 1.5-C Ie-03 78e-C4 12e-03 2.03 3.0e03

Pu-236 e6.07 2.7e7- 7.1.07 15e-06 1..S06 1.7.06 S2e-07 1.4.06 3.0e6 38e6
Pu-28 12e07 6-90-08 1Ce-07 lieC 2.4.07 2.3-C 12.-07 1.07 3.7-07 4.7.-C?
Pu-239 1-W06 6.e60 9.07 1.7.06 2.1.06 - 2.0-O 1.1e-C 1.7e 306 06 4.1e-6
Pu-240 1.1e-07 62e-8 9.-08 7e- 2.3-07 22.0? 120-07 1807 3S07 4.4e-7

Pu-242 1.1.-C? 6.1.-0 9.48 1.8-07 2.2.07 2.1e.07 1.1e.07 1.807 35?07 4.3.-07
Pu-244 9.6e-C 5.3.O 8.2.-03 1.6e-02 te-02 12 9.9e03 Ile-02 3.e2 3.6.02
Am-241 6.e05 31e05 4.8-05 92e-05 1.1e-04 1.1.04 5.8.5 02e-05 180-04 220-04
Am-242m 23e-04 1--04 2.-04 38-04 4.7.-04 4.5.04 2A4.04 38-04 72e.04 1e-04

Cmn242 1.1e.07 -58-O 92O8 Ie-7 22e07 2.1e-C? 1.1e-C7 1.07 3.4-07 42e-7
Cm-24 23.-03 1.3.3 ZOe-03 38-03 4.7.- 4.6.-3 2.4.03 3.9e-C 7Ae-03 9.30-0
Cm-244 t1e-07 608 -a6e0 1.707 2.07 1..7 1.0e07 1.70? 32.07 4.000
Cm-245 1203 6.6-04 100.03 2.00C 2.-O 2.3.C 1.2-O 2.0 3.7.03 4.7.03

Cm.247 9003 0-03 7.7.03 1.e-02 1.02 1.7eO-02 9.30-03 1.5e-2 2.-02 3.6-02
Cff-248 7.8-C 42e-09 6.5.09 1.2-O 1.5.08 1.508 7.90 1.3S08 24eO8 3.e-C
Bk-249 14.-6 4.6-07 12.06 2.3e-06 3.0-06 2.7-06 8.70-07 2-60 6 4--OS6.9.-06
Cr-24 1.7-C7 8.-08 1.5.-07 2.-7 3.6.07 3Ae07 18.07 2907 6$e07 8.9.07

Cf-250 4.7.0- 2.6e09 4.0e09 7.7-09 9Ae09 9.0009 4.8e-09 7.76-0 1.5.08 ie-8
Cf-251 1.9e-03 1.0e-03 1.6e-03 l1e-03 3.8.-03 6-S 1.9-03 3.1.O 5.9.-O3 7.-03
C-252 1.6.- 10 -7 1.6e.07 3.0.-C7 3.7.07 3.8-07 tC7 3.0e-07 5.7-07 72-C?
Cr-254 3.8.01 2.0.01 32.C 2. 7.9.-01 7A01 3.7.1 6301 12.400 1.00

Note. To c el tes. values to conventonal fts (emy per pCUg or mremly per pCU04l/ nwurply by 3.73
-3 fN4U(r.f-J4U



Normalizd Effectiv Dose Equivaens fam Copper Appendix 0-
Table G1.22 Normalized effective dose equivalents from Inhalation: Slag truck-driver

Radlonucflde Mass-based EDE (pSv/y per Bqg) Surficlal EDE fuSv/y per Bqtcm2)
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-3 0.0.400 0.0.400 0.0.+00 0.0400 0.000 0.0.400 0.0.400 0.0.+00 0.0+00 0.0.00
C14 0.0.00 0.0.400 0.00+0 0.08400 0W.0.4 0.000 0.400 0.0400 0.0O+OO 0.0.00
Na-22 8- 2.4.O S.7o.O 1.6-0 2.105 1.7e-S 4.5.-O 1.3e-05 3.18-05 4.1e-5
P-32 9.6e-07 12.7 1W-07 2.1& SOS 2-O 1.9.-O 22e-07 1.2-0 440-W 5.6.-OB

CI-38 2Ae-OS S1-O 1.9e-OS 45.-O 5.9.0-O 4.7e-0 1t3&W 36-S &8-OS 1.10-04
K.40 7.1-e 1.3e- 52.0 1.4.05 1.9e- 1- 25-O 10.0 2.7e-0S 3.705
Ca-41 1.5-O 4.2.7 1.2-OS 2.9-OS 3.8J-0 3.0.-O 8.19.07 2.3-S &7OS 7.3.-0S
Ca-45 57.-OS 1.8O 529-8 13.-O 1.6eC5 1.3e.0S 325-O 1.0.-W 25 3.2.05

CFS51 1.9rp07 48- 1Ae 7 3.7eb07 4ASW 07 3.e 5 .6e08 2B7 7.10&07 .FO
Mn-53 &6-07 1.0-07 4.4907 t.1e- 1.4o-0S 1.1.-OS 2.9.-7 7- 2.1.-O 2.70-
Mn-54 7.1.-OS 1.9.-O 55.-OS 1.36.05 1.7.45 1.4-OS 3.7.-OS 1.1e.- 2.6e-05 3Ae-5
Fe-5 1.4.-O 3.8-7 1.1.-0 2.6e- 3.4-OS 2.7.- 72e-07 2.1.-OS S.1e4OS 6-O

co-6 2.9-05 7.5.-O 22945 5.5-O 7.1.0-S 56.S 1.4.45 4.3*- 1.1o-04 1.40-04
Co-57 7.-gOS 2.16 &1- 1o-S 1-5 1.5.-OS 4.0.0-S t2.-5 2.9.-S 3.7.OS
Co-58 7.7.-OS 2.0.-06 5.9eOB 1.5-05 8.-O 1S 3.8 1.1-OS 2.8.-05 7.-OS
Co-60 2.0e-04 5Ae05 1.6.44 3.8-04 5.44 39.04 1.04 ,O.044 7-So-04 .7e04

N63 2.2.-O .7e-07 1.7.-O 4.10- 5.3"8 42.-O 1.1.-OS 3.2-O 0B 0.-O 1.0-05
Zn-65 1.9.-OS 5.3.-08 15-OS 3.605 4.7.-O5 3-S 1.0.-05 2.9-05 7.1.05 92-05
Aa-73 1.3-OS 27.-C 9.6-07 2.e-08 3.5.46 2O 5.1.-07 1.8-0 5.0-OS 8.7.-OS
So-75 Oo.e+00 0.0400 0.00 O.OeW 000 0.40 00400 0.00 O.40 0.00

Sr8 5.-OS 1.3.-O 3.9.4 9.6-O 1.2.405 .8&e 2.50- 7.5.-O 1.90.05 2.40-05
SrS 28.44 7.8.-0 22844 5.e4 - 5.9.4 555-04 1-04 4-3-04 1.0-03 1.3.-03
Y-M 4.0-S 1.0e-5 3.1V-05 7.6-05 9.7&05 7.7-0 2.0.0-5 .9-OS 1.5-04 1S-04
Zr-93 95-05 21;e-05 7.-05 1.8.-04 2.3.4 1.9.44 0O-05 140-04 3-04 4.04

=;n~~~~~~~~ll-V W 2;-s=-" - t-I¢s;::t>Xow,-

Nb-93m 3A5-OS 92.4 2.65-O --05 S &1.0-S .5-O5 1.7.05 5.t1.-O 1.20-04 1.6.04
Nb-94 4.8e04 13-4 3.7.-04 8.4 1.2-03 92-04 254-oS 72A.04 1.7.03 2.28-3
Nb-95 38- 9.4.-C7 2.9.-O 7O 95-O 7.4*. 1.8.-O8 5.6.OB 1.4.O5 1.8.-5
Nb-93 3.3.-05 &.9.O 2.5.-OS 6.1 s-O5 7.98.05 5.3.46 1.7.-S &0-OS 12.-04 1.5.-04

To97m 4.5.-O 1.2.-O 3.5.-O S - 1.1"S 6- 23.-OS 6.7.0S 1.60-OS Z.1e05
To-99 9.6.-S 2.64O 7.5.e 1.8-0S 2.3.5 19.-O 5.OS 1.45 3.5.-05 4.5-OS
Ru- 3 00 0.000 0.0.00 0.0.400 00400 0.0O+00 000000 04000 .0.4- 00.400
Ru-lOS 0.0.40 USO 0.0 0.0.40 M00400 0..0 0.040 0.0040 0.0.0 0.0t.

Ag-110n 0.00 O.O.0 00.400 00 0 0.0.400 0.0.+00 0.0.00 00 .00 0O.0O0 0.0.400
Cd-Q9 4.59-5 12o.O 3.5-OS 64.- 1.1.44 &7.-O 23O5 67.-05 1.6e-04 2.1.04
Sn-I13 67.-OS 2.3.OS 6.8.-OS 1..05 2.1.-05 1.7.-OS 4.4.O 1-OS 3.2e-OS 4.1e05
Sb-124 1.5. 05 3.9.-O 12a.0S 2.94-5 3.45 30.-5 7;-O 2.3S 5 .7.05 7.5-OS

To-123rn 0.0.400 0.0.+4 0.00400 0.0.400 0.400 0+00 0.0400 0oo 0+0 0.040 0.08+00
T-127m 0O.t.0 0.0.400 0400 0.000 O.040 0o.+OO 0.040 0.0.400 0.00+ 0.0.400
1-12S 1.9F0-5 5.0.46 1 5S 3.6*05 4.7.0S 3.7.05 9.6.OS 2.8485 70.-OS .0.-05
t-129 1.90-04 52o-0 .00 3.50.04 US-04 3.70-04 1.0.04 2.9.404 6.9.44 9.0o-04

Co134 0.0.+00 0.0.40 0.09S0 0.0.+00 0O.OO 0 0 0.0.400 0.000 00.400 0.0.+0
Cs-135 0.0.00 .O.40 0.0040 0.00+00 O.O.400 0.0.40 0.0.400 O.0.400 0.0.0 0.0000
Cs-137 0.+o.00 0O0+ o000 0.04w0 O.0o.4 0.0+00 0.0.400 0o.oo O.0o+00 0.0*400
08-133 9.S 2A-O 7.0.-OS 1.7e-05 2.25 1.7-OS 4.7.48 1.4.05 3.30.S 42.-5

Co-141 5.6-S 1A 43O 1.1.45 1.AO5 1.1.0S 2.6.406. 82S 2.1.45 28-S
Co-144 4.-04 1.1.44 3.10-4 75.4 9.7044 7.7e-04 2.1.04 6.00-04 1.58-03 1.9.03
PI47 4.4.-0S 1.2.4S 3.4.0-S 8-39-05 1.1.04 &S.5 2.3-OS &7-0 18.04 21-S4

NUREG 1640 0-44



Appendix 0-1 Nomaized Efctive Dose Eqvalents fromCopper
Table 01.22 Nonnalked effective dose equlvalents from Inhalation: Slag truck-driver

RaidonuIlde Mass-based EDE (iSvly per BqJ) Buificlal EDE (PSytY per Bq/cm2 )
Mean 5th 60th h90t 95th Mean 6th 60th 90th 95th

BM-151 3.-C5 6Ae-06 2.7-OS 66.05 lAo-S 6.705 1- 52405 1.30-04 1-W04

EU-154 3.S-04 8-OS Se-04 .1e-04 7A-4 6-04 1.74-4 4.9.04 1 3 1-03
Eu-155 4.705 13.05 3.705 05 1.1e-04 0.1-05 2.605 7.1.-05 1.7-04 22e-4
Gd-153 1.0.05 2.7e-06 78.-06 19-05 2A45 1.S 52e 0 16 OS U.e.-5 48-O
Tb-160 22-OS S6e.06 1.7.-0 41-OS 5-S 42-O05 1.1.-05 3.3-05 8.0e-05 1.0e04

Tm-f71 O-OS 2.Je-06 8.0e-06 -1.9-05 2.S 2.0.S 606 1.6-5 3.7.4-O 48-O
Ta-182 4.3.05 12e-O 304-0 8.1-05 1.0-04 6Ae-05 22.-OS 65-S 1-04 2.Oe-04
W.181 1Z"7 4.0e8 1.le-07 2.8.07 3&.07 28e7 78.O 2207 6Ae.07 69-07
W-185 6e-07 18e-07 620-07 12-G 1.6-W06 1 0S 34.e-T7 9.07 24e06 31e-O6

lr-102 000e+0 0e+00 .0.0 0.0e. 00.00 .0.00 0000 0.0e0 0.00+00 0.004
TI-204 1.2.06 3.1e-07 9.1.07 22.-06 2.99-06 2.3e 6 .07 .8.-06 4.40-06 5.7.06
Pb-210 1Ao-02 2-03 1.1e02 2-2 3.A-02 28.02 44-CM 2.0e-02 .O6-02 7.4.02
81-07 0.0 0.000 ..O400 0.04+00 0..+400 O0e+0 0 O+o0 0.0.+00 0O00 0.400

Ra-226 99-03 2.7e-03 7.7-C3 ie-0 24-2 lio.02 5.20-03 1.5e02 3.6e-02 4.70-02
Ra-228 1.7 2 4.1e03 1.02 3.3002 4-02 3.3-02 78O 2.-02 6.3.02 8.6e-02
Ac-7 1.5.400 4.101 12e+00 2.8.+00 &6e+00 2.9.00 79-C 2.3e+00 5400 T.1e400
Th-228 3101 .OeI 30.01 72-C 91301 7.401 2001 5A 1 Ae+0. 1+00

Th-230 301 - 82e-2 2.3"- t6-M 73 I 5.80-01 . 1-0 45O 1.1e+00 1.400
Th-232 13e400 .60C l.0Ce+O 2.5.+00 32e00 25e+00 6.901 2.0&+00 48e+00 62e+00
P-231 0.01 7e-01 7.7-01 1.9e+00 2A+00 1e+00 .1e-01 16.00 3600 4.70+00
U232 7.6-01 2.1e.C 59-01 lAe-C 1.9.+00 1.5000 4.0Cl 12e040 21e+00 3.60400

U-234 1.l 4.102 1201 2.8.-l 3.7-01 29-01 7-02 23.I-C 601 7.10-01
U-235 1.4.-C 36A 1.1.-CI 2-l 3.4S01 2.7- 7.3.02 2.1e01 t.1e.01 6.6e-01

-236 1.41 3-0 1.1.-Cl 2.7-M 3.5001 2.8.e-l 7e-02 22-M 62e-01 6.8e.01
1-238 -l 3.7e-2 11.e-M 2.6e-01 3.3 l 2.6 7.1e-02 2.101 .Cl 6.4.C

Pu-236 11-C 4e-02 1.1.-C 2.7.-l 3.6e-01 2.8.-Cl. 7.02 2.201 63- 901
Pu28 3-01 .0e. - 2.i" 62e0 8-01 6.A0 . 1.7-41 O5.001 12e400 1.6e+00
Pu-=3 3-e-Cl 9 3.-02 2.80-01 6.6.-C 8.6.-C 6.8-C IJo-C 5Ao-C 1.304 1.76400
Pu-240 :35e-Cl 9.7o-02 2.8- 6-l 86.- 6001 1.8.-C 6.Ae-01 13S400 1.7+00

Pu-242 34001 92e 02 2.6-C 6.30-1 82e-0 6.5-1 1.8.-Cl 5.1CleO 12e00 1.60400
Pu-244 30-01 .1e-02 2.6.- 62e.01 8..-01 6.4001 1.7e-01 tAeO1 1204e00 16400
Am-241 61e-01 lAe-01 4.0e-C1 9.6-01 12.400 9.901 2.7.-Cl 7.7C1 1.900 2.4.00
-An-242m 5.0.01 1.A-01 3.9&-1 9.50-01 120400 e8- 260Cl 7.6-Ol 1.80+0 2400

Cm-242 1Ao-02 41.-OS 1.0 SAe-0 4.3.0 3A-0 92e-03 2.7e-02 6.-02 8.4802
Cn-243 3..C .0-0 2.7.-l 6.-C 85.C .Ae0 1.8.-C 63.- 1.3.400 1.7.400
Cm-244 2.8 7.7-02 2.2.-C 53-0 6-1 5.50 15-1 430 1.0.400 1.30400
Cm-245 2-01 1.4-l 41Cl01 9.8-C 1.300 1A+00 Z.7e1 701 1000 2e+00

Cm-247 4A"I 13"1 S.74tM 8.O" 1.2e+00 92e 01 2L01 72eI 01.7e+00 200
Cm-248 1000 5.2.- 1.5e+00 3.6e00 4.6e400 - 7.+00 9901 2.90400 6.9e400 8900
Bk-249 15603 4.304 12e-3 203 3.S-3 3.0o.3 .1e-04 2A-03 li7o-03 7-03
C-248 55-02 I.-02 4-.302 10.C 1401 1.1O. -29-02 8AZ 2 I 2.6001

crwo 2Ae-01 6Ae-02 11-Cl 4A4-Cl 5.7" 4.6.-Cl 12.-Cl -36.01 8601 1.1e+00
C-251 41.0 12e-1 350-01 *8Af-0 1.1e+00 6B6.C 2.3. 6.7.C 1.6e00 2.1e+00
CF-252 so-0I 4-02 1.4-01 33e-0 4.3. 34-01 92.02 2.7.-C1 64-l .O1
C,254 2A4.01 6.4e-2 i-!I 4.6.01 5.9-C 4.7o-I 12.l 3.-01 8 i ..C 10400

Es~~~~~~~~~~~54i..Oo e 12 It.,
Note: To conert tiese values t conantional urft (remt per pCUg or mromly per pCUc?) multp by 3.7o
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NmmmH=d Effecdve Dose Equivalmu f3mm Covpcr Ape1xC- 
Table 01.23 NormalIzed effective dose equlvalents from Ingestion: Slag truck-drier

Radlonuclide Mass-based EDE (uSv/y per Bq/g) Surficlal EDE (PS'y per Bq 0th
Rsd Meanz S 50th 90th Mean 5th 501h 90th 95h

H-3 0.0e400 0.00+00 0.0.+00 0.0400 0.0.400 0.0.400 0.0.400 0.0.00 0.0.+00 0.e400
C14 0.0.+00 0.0.+00 0.0.400 0.0.400 0.0o40 0.00.00 0.00.00 0.000 0.0.400 0.00.0
Na-22 2.3905 2.00.06 2.0.05 42.5 &7e45 4.4o-05 3.9"00 3.8e-05 L2.05 1.1..04
P.32 2.5eW 1 1.505 57..6 8ao00 4.8..06 2.40.07 2.9eO 1.1..05 1.54)0

c &.90 5.1. 07 50.06 1.1045 1.5e5 1.1.05 9.9.47 9.7.46 2.1005 2.8.4
K-40 1.9e-05 1.306 1.4e 3.900 5.1e 05 3.60S 2.6006 2.7e0S 7.05 9.8e005
Ca-41 2.6e0S 220-07 22006 4.8006 600 5.0oB0 4.40-07 4.3.06 9.30 120.05
Ca-45 5.7eOB 4.9047 4. 6 1.1e-05 1.Ao05 1.1e005 9.5.47 9.40.0 2.00.05 2.805

Cr-51 1.5-07 1.26.08 129.07 3.0.07 3.9.07 2.9.47 220 23.47 5.8F7 7.60.7
Mn53 2.2e07 19.8 1.8.07 4.0.07 5.4e07 42.47 3.6e08 3.6e 07 7.807 1.000
Mr-54 520.0 4.40.07 4.4-06 98-06 1.3.45 1.0e0S0 8.80.07 8.6e06 1.905 2.50.05
F*55 1.10.06 9.8048 9607 10 5 - 2.204 1.9a.7 1.9B0 41200 5A0

Co-5B 13e05 1.10 1.1e.0 2.5.05 33e0 2.05 2.1e08 2.1e05 4.805 6105
Co-57 1.10.06 9.8e 08 9.7e.07 2.2e0B 2.96 220406 1.90.07 1.9e40 4.20 5.50
Co-58 3.7e0S 3.1 .07 3.1e6 72e06 9.56 72e6 6.0047 0.0 1.405 1.8e-05
Co.60 1.7..05 1.506 1.4e05 3.2e05 .4.2e05 32e.05 2.80 2.7-OS 629.05 8.1. 05

N63 95047 &108 81e 07 1.804 2.4 1.606 1.8.7 1.6a06 3.5046 4.606
Zn-65 2A9o05 2.1046 2.1e 05 4.505 61e05 4.7e 05 4.1046 4.005 8.805 12e 04
As-73 4.7e47 35-048 3.6.07 9.807 1.3046 9.1e07 6.7e-08 7.0047 1.9e0 2.40
Se-75 0.000+0 0.0040 0.000 0.0000 O.000 0.0400 0.0.0 O 0.040 0 .+0400

Sr-89 13045 1.106 1.1e05 2.4045 3.2e 05 2.5..0 2 2.04 2.0045 4.7e 05 6205
Sr-90 3.1 04 2.7045 2.704 5.704 7.8e 04 6.0e04 5.205 5.1.04 1.1e03 1504"3
Y-m 1.A.05 1204 12>05 2.6045 3.5e05 2.7e0 22&06 22*05 5.004S 67e45
Zr-93 3Ae0 229.07 2.90 620 Ae404 OB0B 5.7e07 5.6e4 12e 05 1.6-05

Nb-93rn 1.1046 9.2e08 9.1e07 2.006 2.6e-0 2.0 1.8e07 1.706 3.846 5.1040
Nb-94 1.4e 05 1046 12045 2.76-05 3.6-05 2,820A5 2Aeo06 2.4005 52005 7.00.05
Nb95 3 6 2.407 2.4046 5.906 7.604 5.80 4.6 07 4.70 1.105 15e-05
Mo3 2.70 2.407 24e06 S.10 U.86 &35 4.6e"07 4.506 9.904 1.3005

To-97m 2.00 1.7"07 1.7046 3.7046 .008 3.906 3.307 3.306 7.304 9.8 0
To-99 3.00 2.607 2.5e0 S5046 7.4e06 5.7e 5.007 4.9&06 1.1e 05 1.4-05
Ru-103 0400 0.0.400 0.00400 0.0.OO 0OOO 0.00.00 0.0000 0.0.400 0.0000 0..OO 0
Ru-10B 0.O400 0.000 0.00+0 0.000 0.00+0 0OO 0.00.00 0.000 0D00.0 000

Ag-h10m 0.00+00 0.0.400 0.00+0 0.0400 0.00.0 0.0e.00 0.000 0.00.00 0.00400 0.0.00
Cd-109 2.3e0 2.06' 2.0et05 4.305 58005 4;4905 .3.904 3.Be05 63005 1.1e"04
Sn-113 4.8046 3.9-7 3.90 8.5e08 1.1e045 89906 7.6e07 7.6e-06 1.7e05 2.2*05
Sb-124 1.1045 9.047 9.1e0 2.105 2.Be0 .2.145 1.8 0 1.B04 42A-05 5.4e05

To-123m 0.0.OO 0.00+0 040o00 0.0OO 0.O+r00 0.0.400 04o00 MOOe 00 0 0.0.00
TO-127m 0.0.400 0.00+00 0.0.400 0.00.00 0.000 0.0000 0.00+00 0.0.400 0.000 0.8+0
1-125 530 4.5e08 4.504 1.0e04 14.04 1.004 606 8.7e5 20.04 2.6-04
1-129 5S304 4.70405 4X*..0 9.80.04 1.390 1.0043 9.090 Up9-04 1.903 2.8.43

C-134 0.0 00 0.00400 0.0.400 0.00 0.000 O.O+OO 0.0.00 0.0.400 O+O 0.00
Cs-135 0.0.0+ 0.0.00 e0.0+0 0000 0.00+00 O.0+ 0.000 0.0.+0 0D000 0.0 O
Cs-I37 O.O.40 O.00O0 0.00.00 0.0400 0.00+00 040e0 0.0.00 0.0.400 .0.0 O.040
Ba133 69O6 6.e-07 5.906 1.05 1.7-05 1.3e 05 12A406 1.1e05 2.545 3305

C-141 32.0 2.604 2.6e0 5.406 8.304 52o4 4.907 .1t06 12045 1.6005
COe144 4.0e 05 3A.44 3.4o05 7AeOS 1.0e 04 7.7e05 B86 B.6e05 1.404 19e-04
Pm-147 2.1 08 107 1.8e46 3.804 5.204 4.0e-0 33047 3.40 7.546 1.00405
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Appendix .-4 NomEzed Efcive Dose Equvalents fiom Copper
Table 0123 Normalized effective dose equxdalents from Ingestion: Slag truck-driver

Radionuclide Mass-based EDE (uSvly per Bgqg) Surfidal EDE (USyty per BqIcm2)
Mean - 5th 50th 90th 95th Mean 5t 60th - 0th 95th

Sm-15l 7.9-07 62e-0 6.8-07 1.5.4OS 2.0.-O 1.Ze-06 I.3e-07 1.30-06 2.-OS 3.8.-O

Eu-154 i4e-05 1.7-06 1.7.-OS 3e05 4.e-O - 3.7.-O 32O 329.05 Ue-05 9e-0
Eu-i55 -.1.-06 2.70-07 2.6-S06 5.7-O 7.7.-06 6A9-06 52e07 1.1.-S6 1.1.-05 15.-05
Gd-153 22.-OS 1-7 le-06 4.0906 li-O 42e-O6 3.7.-07 3.6e06 79-S 1.1.e05
Tb-160 10-O 68 7 S-OS_ _1-O5 21-OS 2.05 1.7e- 1.7e.0 58.-OS 5.0.-O

Tn-71 8507 7 08 7-37 ie-06 2.1.e-0S 16Se-6 lAo-C7 1AeS 3.e06 4.1.-06
T-182 1.1.e95 .e-07 9-O 2.1.05 8.-O5 2.1e05 19- 1A8.05 4.0-05 M-05
W-181 4907 42e48 4207 9.1.7 12.-O O6 5-07 UW.C 8207 1.806 2A-O
W-185 2-06 2.1-Ce 2.1.- 46-06 62e06 4-06 4.0e7 4.1.-06 9.6 12.OS

Ir-192 0..400 0.0400 O.Oe+0 0.0.00 0e+00 0Oe.0O00.00 0 .Oe+0 O.Oe4 O.Oe+00
1204 2.9.0Z 2Ae-07 2.5-O .-06 7.-S 5e06 4.7e-07 4.706 - 1.1.-OS 1A4S

Pb-210 8.2.03 5.00-04 62o-03 1.7.02 22e-0 1.60- 1e-04 12e-02 3.S-02 4-0-02
8W-207 0000 Q.*FW 0+00 00+OO .0e+ - 040o 0.00 00.00 O.+O0 O.o

Ra-=6 2.7e-03 2Ae-04 2-O e03 6Je3 5.30-03 4.6e04 4.5.03 B..O 1.3.02
Ra228 2.9e3 2-604 25e.03 64e03 73-03 6.7.-OS 4.9.04 4.9-3 -1.1.02 1Ae-02
Ao-227 3.02 2.60 2602-02 55.02 7.5.02 5W-02 C.03 4-M02 1.141 1A.01
th.-8 183 1404 14.-O 2.9.03 4.003 &1e-03 2.7-04 2.6e-03 W7.03 7.7e03

m230 1.103 1.8-05O 9.5e04 2.00 03 2 2.1e-O3 104 1e-03 4.0.-03 630-03
Th-232 656003 4.04 4-03 1e02 14-02 1.1e-02 9.3.04 92.-03 2.e02 2.7.02
Pa-231 2e1-02 1.9e03 1-02 4e-02 6Ae02 4.1.02 3.6-03 3.6e-02 7.7e-02 1-l
11-23 1.90. 1.7.-CS 1.5.-O 3.5e-04 49.8004 3.60-04 3.1.-OS 3.10-04 6.70-04 8.96-04

U234 53-&05 4.6.-06 4X- 9.7e-05 1e-04 10e-04 8.9.-06 8.7.05 19e-04 2.59-04
-=235 5.7.5- 4.9.-O 4.9.0-S 10-04 IA-04 1.1e04 9.6e-06 GA9-OS 2.0e-04 2.7.04

U-236 5.05 4e.6 -42-05 92e-05 12e.04 9.7-5 8.06 8.3.-OS 18.04 2Ae-04
U-238 7..0S 6-06 65.-05 1Ae-04 _19-04 1-04 1.3.05 -1-04 2.7.04 -&7-04

Pu-36 2-03 2-04 2.00-3 4-O3 Cle-03 4.5e-03 3.90-04 Se03 8303 1.1e02
Pu-38 6.6.03 5.6e-04 6.6e-03 12e-02 10-02 1e-02 .1.e-03 1.1e02 2.3e-02 3.1e-02
Pu-239 72"03 62e-04 6.1e-03 13-02 10-02 1.e02 1.2e03 12e02 2.6.-02 &6e-O
Pu-240 72e.03 62.04 6.1-03 1.3 1-2 jAe-02 129-03 12e02- 260-02 3.S-02

Pu242 6.8-03 S e-04 6-03 130M 1.76.02 1-2 1.1e-3 1.1e-02 2. -02 33-02
Pu-244 6.7.03 5-04 58-3 12e-02 1.76.02 120-02 1.1e03 1.1.02 24-02 3e.302
Am241 74.03 -40-04 6.3-03 14.02 18- 1-02 12e-O3 129-02 2.7.02 3.602
Am-242m 7.3903 6-04 63- 1A-02 .- 02 1A02 129-03 129-02 2.6e02 3.5002

Cm-242 21e-04 18-05 1.8-04 3S904 52e-04 4.0.-04 3.0 5 3-04 7ie-04 1Ae-03
Cm-243 -51. 03 -4A.04 403-03 GA.3 1-02 9.8e03 8-04 84.-03 18-02 2.02
Cm-244 4.1e-03 3.5.04 3.5.03 7-W03 102 7-M03 6.9-04 6e-3 15.02 2.-2
Cm-245 7O 6-04 6e-3 14-02 19e-02 1i-2 12.-03 1202 .7e 02 7-02

Cm-247 6.9.03 6A904 5.9.-O3 1.02 1.7.02 120-0 1eO3 1.1e-02 2.e02 3-02
Cm-248 2.6.02 203 02 5.1e2 6..e002 2..-02 -OS 4.8-03 4.6-02 9e-02 l3e01
Bk-249 2..5 2.1eOS 2.1e-C5 45 :5 6.1eO5 4.7.05 4.1e06 4.05 .7.-OS 12o-04
Cf-248 65-04 5.6e05 6.e 04 12e03 1.6.03 12.03 1.1e-04 1.1.03 2.3.03 &1-03

C-250 4.-03 3.7e.04 -. 7.OS 8.03 1.102 83-03 72.04 7.1e03 1.02 Z.1e02
CF.251 903 8.5.04 8B03 1.80 2 -02 1M02 1.7.03 1.6.02 3.5-02 4.7. 02
CM252 2.1.0 -1O-04 1.-03 4..03 54-03 429-03 36004 3603 7.7.-O3 10.02
Cr-254 So-03 3-04 -3.003 6.76-03 6-M03 -6-C 5.76-04 5.03-O 12.02 1.7e2

Note: To cwert Viese vahues lo anventional nit (mmmly per pCUg or aremfy per pC/n 1 muhpl by 3.7.-3
%1: I CN URLWlOQWU



Nomalized Effecti" Dose Eqdnlmts fmm Copper Apnix01
Table 01.24 Normalized effective dose equivalents from al pahLwayrs: Dust truck-drver

Radlonudide Mass-based EDE (pSvty per Bqfg) Surficlal EDE (uSvly per Bqcm2)Mean 5th 50th 90th 95th Mean 5th 50 90th 95th
H1-3 0.09100 0.000+0 0.0.400 0.040+ O O 0 .00+00 0.00400 0.000 00 0.0oo
C-14 0.00 0.0000 0.00400 0.000 0.0w00 0.00+00 0.0000 0.000 0.000O 0.0400
Na-22 0.00+0 0.0.400 0.0.400 0.0.400 0.0000 0.00+400 O.Oe00 .0e0 0.00400 0.0+00
P-= 3.8.0 3.800 2.2.0 9.-OS 1.2"S0 TA.-06 7.4.07 43.-OS 1.8.-05 2Ao.0

~~~~~~~~~~~~~~~~~Li . = =l a =E = - "7 I 
C-35 2.1-OS 5.4e.0 1.7 - 3.9e 5.oS 4.1.-S 1.0-S 32-08 7.6"OS 9.9.-OS
K40 2.76-O3 85e04 24.O 4.-S03 6.0003 52.03 1.6e-03 4.6.-O 9.8.0 12-02
Ca-41 0.0000 0.0+00 0.0.400 0.00+00 0.004 O .Oe 000 .0o 00 O.0+00 0.0+00 0.000
Ca.45 0.0.+OO 0.0.00 0.0000 0.0.400 M0.000 0.0.400 0.000 0.0o00 0.0+4 0.0.W00

Cr-S1 0.00400 0.00+00 0.0"00 0.0400 0.0.400 0.00+00 0.00400 00.00 0 0.0040 o.0.40
Mn-53 0.0+0 0040 0.00400 0.004 0000 0.00400 0.00400 0.0Q4 0.0.400 0.0040
MLFU 0.00400 0000 0.00 +00 O.Oe+040 0.0.00 0.0.00 0O.00 0040 0a 00 00000
Fe-55 0.00+0 0.00+00 0.0000 0.000 0 00 0O0"O 0 0 0000 0.0.00

Co.56 0.00+00 I004000 0.000 .0 0.0 0.+0.0 .004t00 0.00400 Do 0.00 0.0+00 000+00
Co-57 0.0.400 00400.00 4 a00+ 0 .0.00 0.00+0 0.004 0.00400 0.0 0 0.0W00 0.0+00
Co-57 0.0+O0 O.Oe+00 O.Oe+O0 0.0400 0.e+ 0.00+00 000+W0 OO+00O O.00+O0 0.04+00
Co-6 O.0+O0 0.00400 0.00400 O.0e+O00.e+ O 000 2O0e0+ 0 00 0.000 0.0.00

N63 0.0+O 0.000 0.00 0 OOO 0.0.00 0.0.00 0.040 0.00+0 0.0.+00 0.00+OO
Zn-65 4.00-04 129.04 340-04 7.1..04 9.1e-04 71-04 2-3e.04 L60.4 IAs-03 1.80-O
Am-73 3.ieS 1.1 -O 2.6e 52.-OB 7.0e-OS 5.9..06 2.1O 5.0-O 1.0e-0 1.39-OS
S3075 52-O ie-3 3e-03 8.6e03 o-2 10 -02 &8-03 8.5903 1.7-02 2.0-02

Sr-89 00 000 0.000 0.0.400 0 0.4 0.Oa+ 0000 0D.040 000 00+O 0004
Sr-SO 0.+00 0.00400 0.0e+ O.040 000 0.0.+0 0.0000 00000 0000 0Oe+
Y-1 0.000 0000 0.000 0.000 0.0+00 0.0400 .0.400 0.00400 0.040 0.00400
Zr-9 0.0.0+0 0000 0.o4 0.00+00 Q00+00 0.0.00 0.0+0 0.00+00 O.0OO 0.0+00

Nb-l 0.0+4 0.0.00 0.0400 0W 0.00+O 0.000+0 00.000 0.00+ 0 W00 0.00400
Nb-94 0.00400 0.Oe+O 0.00+00 0.000 0.000 0.0000 0.0Qe0O .OZ 0 00.400 0+OO
Nb-OS O +0 0.0.0o .O.400 0.0400 0.00+W 0.000+0 O.0040 0.000+0 0.00+0 0.00+00
Mo-93 0.0+ 0.0+OO 0.0400 0.040 0.00+00 0.000 0.0o400 0.000 0.000 000

To.97m 0.0040 0.0040 0.00400 0.0040 00 0.0 0.*0.0 .040.0 .0.4Om 0 0.0.400 0.0.00
To-7 O.Oo 0.0e+ 0Of000 0.00400 0.0.00 0.000+0 O.o+00 0Oe+OO 0m00 0.0+OO
tu- 0. 0.0eO 00e+W 0 00.00 0.00400 0 .00 0.0+00 0.000 0C0Z"00 0000 O.0e+00
Ru-105 0.0000 0.0.+OO 0.0".+O0 O.Oe+O0 0.0e+O 0.0+00 00e+O 0.000 0.000 O.Oo+O0

Ag-110m 0.0000 0.00+00 0.0000 0.0.+00 0.00+0 0. Oe+O 0.00 0.000 0.0Q+0+0 .0W
Cdi09 2.0.-OS 4.8e-07 1.6-O &70 49-0S 3.9.S 920 3.1e-OS 7.3-0S 9.7-S
Sn-113 0.000+0 040 Oe+OO 0.0.4 O.Oe0 0.00400 0.40 Oz.o0 0.00400 0.0+00
Sb-124 2004 22.04 0.70.04 1-8.-O 2.003 1.6.-O3 4.1e-04 1.3.-O 2..-0 3.8e.0

To-123m 1-3o-03 7.6e-04 1.1e-3 2.1.-03 2.6003 2.5-03 1.4o.03 2ie-03 10S 5.0.-SW
Ta-127m 1.1e.04 8.6e 05 9.6e05W 1.9 04 2.30-04 22-04 12-04 1.9.04 3.6e-04 4A&.04
1-125 2.2.-OS 3.3.-7 1.-6 4AeO0 5.9.-O 4.20-0 8.3e07 leoS 80S 1.10e45
1-129 33o.05 52.-O 23e.-5 6.5.-0S 8.-S 6A4.05 1.0.-OS 4.8e-0 1.30-04 1.70.04

C-134 4.3e-02 2.7e-02 3.702 7.1e-2 8.4-02 8.4o.- &0-02 7.1e-02 1.4a.01 1.7-01
Ca-135 1.7e-05 42e.-O 15-O 2.9e05 3.8-O 3.205 &1.-O 28.-0S 5.6.S 7.40-05
CS-137 1.7e-02 1.00 OAe-0 270-02 32.02 32-02 1.9e-02 27-02 5.30-02 6.39-02
Ba-133 QO400 0.00+ .0+00 0.00+00 0.04O 0 0.0.4+00 0.00400 O.00 0.00400 .O400

Co-141 0.00+ 0.0.+OO 0.00400 0..+00 0.000 QOeW 0.004 0OO O.O+00 0 .0000
Co-144 0.00000 0.00400 0.00400 0.0+0 0.040 00.00 e0.00+0 Oo+4O 0.0000 0.004+0
Pm-147 O.o. O.O+00 O.Oe+ 0.0 Q+0 00+ 000400 0 0+0 00.000 0.00+0 0.0.+

_UE-14 _ _4.
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Apend& G :-1 Normalied Eetive Dose Eq givales fom Copper
Table G1.24 Normalzed effective dose equlvalents from all pathways: Dust truck-driver

Radionudide Mass-based EDE (pSvty per Bqfg) Surficlal EDE (VSvly per Bqkm2)
Mean - 60th GMh 95th Mean ft 60th 90th h

Sm-151 0.0e400 0.0e40 0.Oe+00 0.00400 0.0.e00 0.00400 O0e400 0C.Oe100 0O.0e400 0.0e400

Eu154 Oe+DD O.Oe+00 0.0.40 C.Oe+00 0.Oe0 0.00 0.0.400 -OOO0 - 00O0 OO0
Eu-I55 0.Oe+OO 00400 00000 000 0.00 000 O.Oe+00 O.O.400 0.000 O.Oe+00
Gd-153 0.0e00 O.O+00 O.Oe+00 0.0.00 0.040 O.00 00.00 0.000 0.Oe+0 QO0
Tb-l60 00000 O.Oe+OO O.O400 0.0e+o 00.00 O.e400 00.00 000+00 00.0 0.000

Tm-171 00-00 0.0. 0 0.00 OOe00 O.Oe+00 00.00 O.OOO e+ 00 0oe+0 0.OeOO
Ta-182 000 00.00 0.0.400 00000 0.0.40 0.0.40 0 0 .00 Oe 0.4 00 0 .00+00
W-181 0.0.00 0.000 O.Oe+OO 0000 000 0O0 0 0000 00e+00 0.Oe+OO O e+O X
W-185 0.0b+00 0..+-00 .0.40 C.0.40 0.0.00 0.e+00 0..+400 0.0.00 0.0.0 o0.e0o.

Ir-192 O.Oe+OO 000 00.00 0. 00 0- 0.00 0.040 00.400 0. Oe+00 .000
TI-204 1 5 6 06 8e6 1.705 2.10e0 Z0Oe05 I1A05 l.Te-W 32e-05 4.1e-5
Pb-210 1203 2Ae 04 0.0004 2.3..03 31e03 2.3e.03 4.6e.04 I.7e-03 4.6.03 8.10.03
Bi207 42e.03 1J.-03 Ue.03 7.le-3 S03 81.03 2Ae-3 6..03 1Ae402 1-02

Ra:226 O.Oe+00 O.O+00 O.e0.0 00000 0.0.400 0.0.00 0.0.400 O.Oe+00 0.+00 O.Oe+00
Ra-228 Oe+0 00 0.. 0 000 O..400 00.00 0.40 0.Oe+0 O.Oe+oo 00400 0.
Ao-7 0000 .Oe+00 0.0C0 O.e+0 O.Oe+0 0.o4 0e+ o.e+O 0.Oe0 OO0400
lb-me 0..4O 0e+.00 ooo.0 0 0.0.00 0.040 0.0.400 0.0.000 0.0000 0.00400

1h-230 Oe+OO 0.0.W O. Oe+.4 00 000 O.00e+0 00.00 .0.0 0 00 0e+OO O.e+0 0
lb.22 0.e00 O.Oe+0 0040 O.Oe+ 0.0.00 0.040 0.0400 00.00 e0o0 O.0e+O0
Pa-231 0.0400 00.40 00oo o.0 0.0.00 0.0e400 0.eOO oeo 0.e0oo 0.0000
U-232 .De+0 0 -0.0 0.000 .0.O0 0.0.40 0.0.00 O.Oe+00 0.0.+O0 COO. O.+0

1.-234 000 0.o0 0 0000 000 0.0+00 .Oe400 O.Oe+00 00.00 OAOe4OD O.Oe+00
U-235 00e00 O.Oe+00 0.040 O.Oe+00 O.Oe+00 00.00 Oe+00 O.Oe+oo 00e+OO O.OeOO
U-236 0 oe+O 0040 000 o00"0 .0.400 Co0 0.0.0e+O0 .4 Oe+00 QOe+OO QOe00
U-23B 0000 0000_.040 0.0040 000400 0.0e+00 0De400 0Oe00 O0e+0 0 O.Oe00
wbir 03_ BM&-WE3
Pu-236 0=eo o oo0.00 o4 0.040 0.O+00 oO O.Oe+00 .Oe+00 oe+oo o o000
Pu-238 .Oe+0 0.0.00 0.0.400 00.00 0.Oe+00 O 00 O.O+00 0.0000 O.Oe+00 Q.Oe+00
Pu-239 0.Oe+00 O.O0 0000 004O .Oe+00 OOO.40 O.OO. O.Oe+00 O.0 O.Oe+00
Pu-240 .0.00 .O.Q00 .0400 O0 00000 O.e+0O Oe.0 -O O 0040 O00

Pu-242 oe+.00 .00 -0.0oe+00 0.0e+0 OOa+o00 .OOe+00 Q.O4 e000 .00 O.OeOO
Pu444 .oeo0 0.0.00 O.0.oo 0.0.+00 0-.0.00 0.0.40 .0.00 0.000 0.0000 0.004oo
Am-241 0.eO0 0Oe+OO 0e 0 O.+04 0.000 0000 0.0.400 0.0.400 O.Oe+00 0.000
Am-24Zn 00.00 0000 00.00 000 0.0e00 00.00 .4 00o 0.e0oo 00000 000

Cm-242 - .Oe+00 0.0.400 0.e000 0.0e00 ..4000 040e+0 00 400 00000 00.00 0000
Cm-243 -Oe+OO00 00.00 0.0000 o+OO 0000 000 0.0000 Oe+OO o0e+OO .Oe+O
Cm-244 .e0 Oe+00 O.40 U+0.00 Oe+00 0000 000 0.0.40 0.0.00 0040
Cm.245 0.0&400 0.00400 0.0.40 0.0e+00 .Oe+0 ODe+ .e00 0e+.0 00.00 Oe+0

4O 0.0Q0..W D0 ---;rw;F'-~ 
Cnw247 O.e+00 .00400 0.0+000 0.O.O 00.400 O.Oo00 0.0.+400 0.0000 00.400 00.00
Cm-248 .Oe+0 O.+.00 0.0-0 OOe+ 0QO 00 00400 e0.00 O.Oe+ Oe00 0.0.00
Bk-249 0e+00 0.Oe0 0.00+00 QO..400 000400 0.00+00 0 00 000 O.Oe+OO 00.400
Cr48 o.0e+OO 0.00400 00.34 0.0000 0.00400 0.0.00 00e+O L.e+ 00 e+00 0.000

Cf-251 00.00 O.Oe+00 0.0400 0000 -'O.Oe+ 0 Oe+00 0.00 O.04oO O0 + O .Oe000ats2i OO+0 0 03 OeO O.OeOO 0.084 A4 o+00 O.O O.Oe+O O.Oe+O W eO O.Oe+ OOc-25 0.0.00 OD0 .4000 0.0 00 0 0.0.00 0.0: 00 0 0 O0De 0.00w 0.0.400
Cf-254 0.040 0.0.e00 0.0.+00 0a0.400 0.0o40 0.00400 0.00+00 0.0e40 0.0e40 0o0r400

Ndt.: To convert lies values to convenfiol unbt (nmmly per pCI~g or mrwomly per pCI~m 2?). nwmtiy by 3.7.4
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NaanaHzed Effbcdve Dose Equivabmts from Copper Apdix G
Table 0125 Normalized effective dose equivalents from extem al exposure: Dust truck-driver

Radionuclide Mass-based EDE (tiSfty per Bqtg) Surfical EDE (uSv/y per Bqfm,2)
Mean 5th 50 90th 95ft Mean 5th 5h -90th 95th

H-3 00.4(0 0.0.+00 0.40 0.0o400 0.0.00 00+00 0.0.+00 04000 0.QO0 0.0.+00
C-14 0.0.400 0.0.+00 0.00+00 0.0e400 0.0.400 0.00+00 0.00400 0.0400 O.OO 0.0.400
Na-22 O.OIO 0.0.400 0.0400 0.0.+00 0.0.400 0.0.400 0.0.+00 O.O0 00400 0.00
P.32 3.2.-OS 32e 07 1.-O 7.8eO 1.0.-05 82e-OS 41.-07 3.50 1.50-05 2-05

0CW 7A-07 2.1.-07 62.-07 1.30S 1.7e 1Ae-0 4.1e-07 12OS 2.5.-OS 320.06
K-40 2.7-0 8Ae-04 2.3.-03 4-OS03 6.0.03 529-03 1.6-03 4.50-03 &7.-03 12-02
Ca-41 0.000 0.0.+00 O&FOO .0 0 DW0 0.0.400 0OOO 0.000 0.0.000 00.00 00+00
Ca-45 0.0.400, 0.0000 0.000 00 0 0 0000 0.0.00 .000Q 0 O.OeO0 0.00400

0-51 0.04OO 0.00+00 O.Oe+0O 0.04+00 O.Oe+OO 0e+00 O.Oe+00 0.00+00 0.00400 O.Oe+OO
Mn43 0.0.400 0.00*00 0.00+00 0.0.400 0.0.400 0.00+00 0.0.+00 Oe+ O.O.O0 .Oe00
MN54 0.0.+00 0.0+00 OO+ 0 0.00+00 0.0+00 0.00+00 0.0.+00 0.0.+40 O.O+0 QOe+O
Fe55 0.09400 0.0.400 0.00400 0.0.O4 00+O0 0.040 +OO 0Oo+0 0.0.+00 0.0400

Co-57 0.00+00 0.Oe+OO 0.0.+00 0.0.400 .O0+.O0 0.D+00 0O.e+0O O.04O0 0.0e+0 0.Oe+O0
Co57 0.0.4 O 0.0.+00 0.0O0 0 O.e+OO O.Oe+ 0 0.0.4 00 0 .0 00 0 0000 0.000,
CaO 0.00+00 4Oe+OO 0.00+ 0.04 +00 0.00+00 O0.4+O OOe+W 0.Oe OfO+00 O.Oe+
CO.60 0.0000 LO OM 0.0400 0.0.0 .eO400 0 .O 0 O.Oe+OO 0.0 .400 0.00400 0 e00

NM.6 0.0.4 0.0400 0.00400 0.00400 0.0.00 00 0.0 0.000 0OW 0.0.40 0.0.00 O.0040
Zn.65 4.004 12e-04 3Ae04 7.0.e04 8.1e04 7.8-04 23e04 8.6e-04 1-03 1.8.03
Aa-73 1.7e0B- 5A-07 1.4.0-S 2.8.-S 3.7eS 32s-00 12e.05 2.8-OS .4o0 72e-08
S-75 5.2.-O 3.1e-03_4A4.-O3 8.6.-03 1.0.02 1.00-02 .7.-O3 8.5-O3 1 7".2 2.00-02

Sr-89 O.O4 OM".Oe+ 0.00400 0.00+00 0.000 00 O.+OO 0M00 O.e+OO 0o40 .Oe0
SF~90 0.0.+00 O.0+0 004 0.00+00 00e0 0.00.00.0.400 0.0.+00 0.00400 O.0.400
Y-91 0.0.00 O.OeO 0.0000 0.0.+00 0.00.00 0O+O 0.0+00 OD"0 0.0.400 0.0.400
Z,-93 0.0+O0 0.Oo40O O.Oe+OO 0.00+00 0.0+00 0.0.00 OM"0 0.0.00 0.0e+O 00e+00ai-~~~~~~~~~~~~~~~~~~~~ !23E' r- dg
N-93m O.OeW O.0f40 0.0.400 0.00too 0.0.400 0.0.00 0.040+ 0 0 0.00ti0 0.04+ Os+O
Nb.94 0.0.00 0.0.40 0.0.+00 0.00+00 0.0+00 0.oOO 0.0.400 Oe+0 .0e40 0.0.400
Nb-95 0.09+00 0.0.400 0.00400 040 0.00400 0.00400 O.0.O0 0.0.00 .0040 0.0.+00
Uk-93 ODe+00 O4o+OO Q0e0 O OeD+O QOe+OO O.sOM DOe,+O Om"O O.OavO O*C

To-OS 0.0040 Oe+00 0 Oe+OO 0.0 QOe+ 000e04 O 0.0O+00 0.04+00 0.0.+00 0.0000
TO-99 Q.00+00 .0e+OO 0.0ot00 QjOt O9+0O O.Oe+OO O.OeqW O.OevO O.Oe+OO O.Oe+hO
Tfou103 00+00 0.0.00 O.O+OO 0.0.+00 O.QO4 0.0+00 O.Oe+O 0.OOO 0.Os+00 0.00400

-10 0.04+00 0.00400 0.00+00 0.0.400 O.OD 0Ofo4+ 0.0000 0.000 O.O+O 0.0.+00Ru-lOS1C 0.000 00.0 0I.0 .. 0 0040 0..00 00.0 0040 .. 400..0

A-lOM 0.e+0O .0e.400 Oe+0 O.04OO 0.00 QOe+O 0.00 a+00 0.0 040 O.0400 0.00400
C-109 &6o-7 1.1-07 11-C7 83.CT 83"07 7.1e-07 2.1-e07 8.0-07 120-0 1.6.-OS
Sn-113 Q0e+OO 0.e000 00e+O4 O.0 Oe+O0 0.00+00 0.0t00 0.0000 0.00400 000Qe0
Sb-124 .29-04 2.2.04 6.70-04 1.50-03 .0"3 1.6.03 4.1e04 1.-03 29003 31i003

To-123m 1.3.-03 7.5e04 1.1.-03 .1-03 2.5003 2.5.-O3 1.Ao-3 2.1-03 4.1-03 $40-O3
Te-127m .9o-05 52.-OS 7.6.-OS 1.5o-04 1.8.04 1.7.4 9.7-O5 15-jO4 2.9.-04 3.50-04
1-125 2.5008 6.7g09 2.1-08 4.6e.08 8.0e-8 4.9.-OS 1.3.-OS 4.00.08 9.00.08 12&-07
1-129 5.3.0- 2A&-08 7.0.OS 1.40-07 1.h907 1.607 4.S 1.4U-07 2.8007 &70-07

Cs-134 4.3-02 2.7.02 3.60-02 7.1e.02 &A902 8-3-02 5.09-02 7.1e02 1A-01 1.701
Cs-1 35 307 2.0.-C7 2.8-7 5A.007 8.3.-07 6.3.-C 3.8e-7 5.A.- 10.-O 1.3.O8
C>-137 1.60Q 1.0o-02 1.4.02 2.70-02 32e.02 32-02 1.9e-02 275-02 520-02 6.3.-02
68-133 0.00+00 0.0.+00 0.0.400 0.00+00 0.0.t00 0.0400 .O.40 0.0.400 000400 0400

CeF141 0.0e+OO 0.0.+O0 0.00400 0.0O0 FO 040 O0O0QO+00 O.00400 0.00*0 0.00+00 0.0000
Ce-144 0DO 0 0.0000 0.0000 .O+00 0.00+00 0.00+00 0.0+00 O+O0 0.00+00 0.0O+
CS-I" O.OeFOO OOO+0 O.0+OO O,0O"00 0.0" O.OO+O, 0 0090 00+00 00+O0 aXO O.O+OOPm 147 0.00400 0.0400 0 00 0.040 0.0.400 0.0.400 0.0,400 0.00400 0.00400 0.00400

NUREG-1640 0-SO



Appendix G-1 Normalized Efective Dose Equivalents from Copper

Table 01.25 Nonnalied effective dose equivalents from extemal exposure: Dusttruck-driver

Radionudide Mass-based EDE (uS*ly per W/g) I Surlicial EDE (uSvty per Bqfcm2)
Mean 6th 50 Gt 95th Mean 6th - 60th 90th 95th

Sm-151 0.00+00 0.01b00 0000 0.00100 O OOO e000

Eu-154 0.0.00 OOO .e0.00 .O0.400 0.+00 O.Oe+00 0.0.+00 0.00+00 0.000 0.Oe+00
Eu-155 O.Oe+00 00e0O Q0e+.000 00D00 .0e400 .0e+00 .Oe00. 0.0.400 O.Oe+00 .O.00
G-le3 O.0000 0.0e00 00000 D.0e00 O00 0Oe+.00 0.0e+00 0.O00 OOe+00 0.0.00
lb160 O Oo+0oa.oo ooOe+OO nOe+oo Q~eDDeA+00 O.Oe+OO O.Oe+00 O.&00 0Q&+Q b+0 O"

Tm-171 O0e+00 .0e+000 0.000 00.e00 .0e+00 0.00 0.0oe+00 o.0.00 000+00 0. 00
Ta-182 O.e+00 O.e0 0400 O.O400 0.0e+00 00e400 0.Oe+00 0.0400 0O0e+O 0.Oe+00
W-181 .Oe+00 0.000 .O4O+0 O.Oe40 0.0400 00e400 O.Oe+00 O.e00 000400 O.Oe+00
W-185 OAO O 0.00+00 0__0000 00 0QO 00.00 0 00 0O0400 0. 00 .00

Ir-192 O.Oe+0 00.400 0.0+00 O.0e+00 0.e+00 .Oe+00 0.00+00 O0e+O O.Oe+00 0e+O
T-204 6.1e06 3-06 52-06 10-05 12.OS5 12.-05 640e06 1005 1.05 24e05
Pb-210 1.0.-06 3O007 87 1Ae06 2.4-O 2O-6 .9.-07 1.7e-06 3.60.0 4.7e60
B-7 4.2e-03 1..0 3?13 7.1.-S 9.5.3 1.1e-03 2.0-03 6003 10.02 1S-2

Ra-226 .Oe+00 O.e+00 O.e+00 O.Oe4O 0.0400 .Oe+00 O.Oe+00 0.00 0.0e40 .Oe+0
Ra-228 00 0 O.OaO 00 .O. O.Oe+ 00 .Oe+000 0 Oe+.0000 Oe0 O 0 0.oeo
Ao-227 Oe+00 0.00 O.0e+00 O.Oe+00 e+00 O.0e+00 O 0 O.Oe4W Oe040 0.0.40
Th-228 0.00400 00+o 0.0"0 0.0. V0.040 0.e.40 0.0+00 O.Oe+00 O.Oe+00 .Oe+00

h-230 - CAe+O 00.400 O.Oe4OO 0.040 000 0.0000 O.Oe+00 O.O+00 O.Oa+OO 00e+00
Th-232 --O.e+00 O.Oe+00 .Oe+00 QOe+00 O.Oe+00 Ob00 QOe+00 0O4e+00 0.0040 00+O0
Pa-231 O.Oe+OO Oet00 O.+.00 Oe+00 .G+0000 0 0e+00 Oe+00 0.Oe+00 0.04QO O.O+00
U-232 O.+0.00 O.Oe+00 Q.Oe+00 0.0+00 0.Oe+0 O.0.40 O.0.400 0.040 0.0.40 04e+00

U-234 0.000 00+000 0c+W O.Oe+00 -O.Oe+00 O.0e+00 .O0e+00 O.e040 O.Oe+0 O0e+OD
UL235 00 - .0400 0.Oe+00 O.0e+00 Q0+00 0e.400 0.0400 O.004 0.Oe+00 Oe+00
U-236. O.000 O0.00 O.0e00 O.Oe+00 Oe+00 O.e0+00 O.e+W00 0.e+00 O.0+00 O.Oe00
1-238 0.oe00 O..+0 Olk400 O0e+D0 0.0040 0O.00 O.0.00 O.040 QO.e+00 .OeO

Pu-236 0.00+00 0A+ O.e40 Oo+.0 Q.Oe0 0.C.0 0..0 .Oe+ 0.400 0.000 0.0+00
Pu-238 O.e+O Oe400 00e40 O.0+0 Q0+0 Q.Oe+OO O.eW. O00+ O.40 O.Oe+O
Pu24 O04 OAeOO O.e+00 O0e+00 0. Oe+ OO- .Oe0O O.Oe00 0.000 0.00 .Oe4
Pu24 OiOC§ GIXH£O ~OAe+O OAbOO QtetOO OevO Oe400 Oe+OO Q~e+OO M~e+O

Pu-242 1.O.400 O.Oe400 QAe40 0.0e+ .400 0eO Oe00 O0e+ 0.400 Oe400 00400
Pu-244 O.e00 0.0040 O.e0.4 0.0e40 O.040 O.e400 0.e+00 O.0.+0 0.OeO0 0.0+O0
Am-241 O.Oe+00 0.0.00 00e+0 0o400 0e400 OA+40 O.e , Oe+Oo O+00 0.e00
Am242m .O.00 O0 0.0.Oe0 0e+00 .0e+00 O.Oe400 O.Q40 0.0+0 00400 .Oe0

Cm-242 LOe40 OOe+0 0.0+.00 000 0000 - 040 0 + 00 OAl00 O.e000 Oe+OO
Cm-243 0.0O0 0.0.O0 0.00+00 040 00400 0.000 0.0000 00.400 0.0o o e OOe+D
Cm-244 C*+ 0 Oe+0 0.040 Q.0 Oe00 00.00 0400 O.Oe4O 0.00+00 .O+0
Cn-245 O.0040 O.04 .O 0e+O0 O.0.40 Q.Oe+0 0Ab4O 0.040 0.00400 0.00 O e+ W .

Cm-247 0O0400 O.Oe O.0000 -.00 0.0.400 .Oe+D O.Oe+00 0.00400 Oe40 O040
Cm248 0.0.400 Oe+0 .00 o0e+ 0 .Oe+N LOe400 00.0e0 0.04 O 04 Oe+O 0. Oe+ 0. 0.40
Sk-249 O.0400 QOe400 OD000 O.0+00 Q.Oe+00 o.0000 O4OO .0.40 O.Oe40 O.O400
CT-248 O.Oe0 00 Qte4OO o0400 Q000 0Oe4OO O.0.0 00.400 Ole00+00 0.00

CM250 0O.4O 0.00400 0.0e400 0. 4 Oe+ OA.0 0 0 0 00 0 .Oe0 QO.e+OO O.0.400
Cm1251 Ae+Oe.0 Q0 Oe+0004 O Q O 0OO O.Oe 0.0000 0.0e400 0000 Ob+O0 0.0.00
C0 Oe .0.0 00 0O.etO 000400 0.00400 OA+0 0.00+00 0.00 0.O+0 O000
CFZ54 0.0400 0.0+0 O+ O.Oe+00 0Oe00 00400 Oe+OO O.Oe+00 O.OeO0 O.0-00

N~ote: To cone solues b convonlionat unils (mxmly per pCIJg or nuemly per pCUn), mullip by 3.7.4
'154 -- Y1 1f I t
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Nonnalized Mctivo Dose Equivalents from Comer Appendix 0-1
Table 0126 Normalized effective dose equIvalents from Inhalation: Dust truck-driver

Mass-based EDE (pSuy per Bq/g) Surficlal EDE (uSvy per Bqlcm2 )
Radonucilde Mean 5t 50th 90th 95th Mean 5th 50th 90th 95th
H-3 O.0e+00 0.0.+00 0.0.400 0.0.400 0Oe+OO 0.Os+00 0.00+00 O.O+0 0O.0+0 0.0.40
C-14 0O.O 0.0.400 0.0.+00 0.0.+00 0.0.00 0.0400 00400 M00000 0.0.i00 0.0400
Na-22 00O 0Oo0 0.0.+00 0.0.400 0.0..00 0.000 0.0000 00.+00 0.0W0 OetOO
P 32 107 1.1.-0S 6&84 4Ae-07 840-07 3.507 2.2e-0 1.7-T7 8.507 12e0

C1-36 1.10-OB 1.9.4 7.8.47 2.30-O &1 e.O 2.1-0 3.8.-0 1.W-OS 4.4.O 5.9-O
K-40 8.60-O 1.38-O 4.8e-OS 1.345 1.8405 1.3e45 2A-OS 92S 2.6-S 3.5e-0S
Ca-41 0.0400 0.0.+00 0.00+00 0.0.400 0.0.400 0 .0.00 0.0.00 00+.00 0.0.00 0.00+0
Cw45 0.00 0040 0.0.400 O0 0)O 0.040 0.0400 0.040 M.040 0.0.400

Cr-51 0.0.400 .0.0 OQ+O 0.0O400 0O0 OD0 0.000 0.0e0 0.0.40 .0.400
Mn-53 0.o0 040 0.000 0.0.400 0O"0 0.OeO O. 0 O .O.40 .0O.400 O.OW

Fn-54 O.Oe 00.00 0+00 0.0.00 O.O.00 0.00 0.0.00 0040 0.0.00 0.40
Fe-55 o.owOO O O.+oo 0 Oe+ 0o00 0.0.00 0. 9 00 040 O.0 0.0.00

Co-56 0.0.0+ 0.0.400 0.000 0.00+ 0.0+00 O.00 0.000 0.0.400 0.0+00 0.o
Co-57 0.0.400 0.0.400 O.O 0.000 00+00 0.0.4 0+W 0000 0.00400 0.0.40 0.000
Co-so 0.000 0.0.400 0.0.+0 0.0.+0 0.000 0.0+00 OOW 0.0.+00 0 .000 .OS0
CDW OOB+OOft &&.OeW+ 0.0&+0 QOstO O.O"W OS OOO Qt+O O.Oo+OO OfW

N63 0.040 0.0.+00 0.0.+00 0.0.0 0000 0.0. 400 e 0.00+00 0 0 OOO 0.40
Zn-6 45e07 7.9.-OS 32e07 9.307 13eS 8.7.07 1.-07 51.-07 1.8e-O0 2A-O
As-73 1.0- 2260 73e-07 2.0.0 2.74O 2.0-O 42.07 1.5.O 4.0e-0 B54-O
SO-75 5.6.-OS 1.5.-O 4-3e-OS 1.1"-0 1.A0-05 1.1.-OS 2.9.46 8.3-S 2.1.455 2.7.45

sr-89 0.0.40 0.0.400 OD"4 0.400 0.08400 000 00" 0.00.40 0.0.400 D+ 0.0.400
sr-go 0.0.00W 0.0"m0 0.0.40 0.0.400 0.00-0 0.00 0M 00.40 0.0.40 0.0.40 0.0.400
Y-9 0.o"0 0.00 F0.000 0.00 0.0.4W Q.t00 0..00 .0400. Ome00 O.o.00
Y93 0.0.400 .+0.0.00 .Oo0 0.0.400 00.W 0o40 0.0e400 0040 O .0400

Nb-93M O. 0.0.400 0.00 0.4W 0.0.00 0.00+0 0.0e+00 0..400 0.0"e40 0.0e
NbJ94 0.0040 0.0e00 0.00400 0.0.400 0.0.00W 0.0.400 0.0.400 0.0.400 0.0.40 0 D"40
Nb-95 0.0.400 0.0.+40 0.000 MOw40 0.0.400 0..+W 0.0.400 Q0.00 0.00 0.0.40
M-93 Q.e+QO Oe.+O0 OOO o.o0.00 0.0.40 0400 0.0.+00 0. 000400 0 .De Q0000

To-97m 0.00400 .0.400 O.04O O..0 0.0.40 0.0.400 0ooo0 0.0.400 0.0e+00 .04O
ToO 0.0.0+0 0OO: O0". 0 0 " 0.040 00400 -O0e900 O" 0.400
Ru-103 0.000 0.0+00 0.000 0.0.400 M.0.400 0.00400 00.0 0.0.400 0.0+0 0.000

u-I S0 0.0.400 009400 0.0.400 0.0040 O.OO 0.0.00 0.0400 0.0.400 0 " 0.0"

Ag-11bm .O.O400 O.0.400 0.0.400 O.+o 0.0e040 O4O0 0.0.400 0.0+00 0.0400 0.0400
Cd-109 1.19-05 1.9-07 7.8*07 22.-OS 3.0-O 21e- 7"07 1.5.-O 4.3.6 5.9-O
Sn-113 0.0W00 O..0 0.0.400 0.040W 0.0400 0.0.00 00.0O.0.0 0.0.400 0.0.400
Sb-124 16-07 5.9e-0 25.4W 7Ae-407 10S 5.9o.07 1.1e.07 4.7e7 1.A.06 2.04O

Te-123M 7.0 -11.9e-M &44 1-OS 1..-0 1.445 3.6.46 1.0 2.8.-OS 3Ao-5
To-127m 1.4.O45 3.7.46 1.1.-O 2.7"5 35- 2.7.-S 7.1-S 2.1.45 5.2.-S 8.8.4
1-125 5.707 9208 3.9.47 126 1.0 1.1 1.7.-0? 7.6e07 2.i3.46 8.O
1-29 8.7-O 1.5.-OS 6.1-OS 1.8.45 2A4.0 1.7-OS 2.8.-O 1.2.-O 3.4e4OS 4.7.-OS

Cs-134 42-S 12-05 32-0S &0.-O 1.14 82-4 22.45 B2.5 1.68.04 2.0a44
Ca-135 44.&00 12-0B 3A40 &44o 1.1.45 8.6.-0S 2.3.40 8.6.46 1.6.5 2.145
Cs-137 .1-05 8e-OS 2A..05 5845 7.7-05 6.0.05 1.6.45 4.6.5 1.1I-04 1.5e-04
Ba-133 0.000 0.0000 0.00+00 0.0.400 000 0.0.400 0.0.+0 0.000 0.0.0 0.0.

C-41 0.0.40 0.00oo 0.000 04000 0.000 0.400 0.0000 0.0.40 0.000 O.W0
Ce-144 0.000 0.0.00 0.0.00 00400 0.00400 0.00 O.e0.0 0.0.400 OeOO .0.4
Pm.-147 .0.400 0.00 .0.400 0.0e40 O.0e+00 .0.400 .0.400 .0.400 0.0.4-0 .0000
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Apendix G- Normalized Effective Dose Equivalts from Copper

Table G126 Normalized effective dose equivalents from Inhalation: Dust truck-driver
Radionudide Mass-based EDE (uSvty per Bqfg) Surfidal EDE (Sv/y per Bqfcm2)

Mean 6th 60th 90th 95th Mean 5th 50th -0th 05th
SM-151 0.00+00 0.0.400 0.0.400 0..0 0.e40o 0..0_o 040 O000 0.00 e400 00e+OO

Eu-154 O.O+00 OeO 0e00 0000 Q.eW 0e+OO 00400 .Oe+00 0.040 e+O 1e+00
Eu-155 O.Oe+00 O.Oe+O O0e+00 OOe+OO O.e+O00 0 00oo ooe+o O.Oe+OO
Gd-153 .0+00 0e+0 0.0.400 O.Oe+0 00.400 0e+00 0e+W .e+W OOe400 O.Oe400
To160 e+00 . MeO 00eu0 0 Qe+0 C.e+00 C.e+ Ob Qe+W O-O e+00 QOe+OO

Tm-171 De+O Oe+00 0.Oe+O D+00 O.Oe+00 .Oe+O0 0.Oe+00 Oe+O .Oe+00 O..+0
TA-182 001e+00 0.e+004 00+.00 0.000 .00e+00 0.ODQ 0.040 00 O .Oe+.00 0.04+00
W-181 O.Oe+ O O.Oe+OO 000 0.00 4Oe+0 O.Oe+00 00e+00 O.o+OO .Oe+O 0Qe+OO
W-185 OOe+W O.Oe+W .0e+0 000 Oe+00 000 .OO.0e+0 00.00 O0e+O. 0.0O

Ir-t2 O.0e+0 0.0000 0.0e+O O e.0400 0.00400 000 O000 O.Oe+Oo Oe+OO O.e+00
204 12e6 3.1-07 9.0.07 2.306 3.0..06 2306 6.0e07 1.7e06 4.4e-06 5e-06

Pb-MO 7.6e04 1.3.04 5.004 1.6e03 2.1e03 1.8.03 2.6e-04 U.e-03 &1e 03 4.1e-03
91-207 I.8e-06 3.30-07 1.30.0 3.7o0 4.9.-C 3.e06_.2-? .006 7.2-0C gAO-06

Ra-226 00.00 0.0e+00 O.Oe+OO -O.0e+00 O.Oe+O 0.De4 0.Oe+00 0 .Oe+00 O.e+00 0e+00
Ra-228 0.4e+00 O.e+00 O.e+00 O.e+00 .Oe+00 0.e0.0 0.Oe0 000400 0.Oe+00 0.Oe+W
AW OAe+Wo OUecO &O.e+ Oe+OO -O.Oe+OO OeW O.Oe+OO OD&e+0 O.Oe+00 OAe+OO

-m 004 - 00000 00.400 0 400 o.e4 0040 0.0.0 0400 0.00400 0De

Th-230 Oe40 &.O.40 Oe4OO 0.0.+0 Oe+0 0be+00 0.e04 O.0O0 0.0.+0 O.+W
Th432 O.0 O O.040 .Oe+OO 0.0400 0.0. OOe 0.0+400 .4 O 0.0.400 0.000 e 0. O+00
Pa-231 0.eO0 O.e+00 0.e004 OA.0 0.00400 O.Oe0 O0e+ 0.0e40 0.0400 O.0400
U-232 0Qe400 ..4OeOO 0.0e40 O 0.e4 0.04+00 Q0e+W 0.0.O0 O.Oe+0 0.Oe000

U-234 O.+O 0.e+00 0.08+40 0.00400 O.Oe+00 Ob O 0.0.o O.0e40 M00+00 O.Oe+OO
LU235 Oe+OO O.Oe+ O.0e+00. O.4OO QOe+00 O.+0.00 00etOO O.Oe+00 0.e+00 O.Oe+
U-26 O.e+00 O040O O.Oe+00 00400 Q.Oe+O O.Oe+00 Oe+O0 O.0+.0 O.+.00 O.Oe0
U-238 0oe+. 0 O.0.40 O.+0.00 Q0400 0.0 00+00 O0e+0 .O+.0 0.00+0 0.0+0

Pu-36 0.e00 Ob4DO O.0e40 O.Oe+ 0.0.400 0..40 O.Oe+ 000 0.0 .4L00.
Pz-238 4.Oe+00 Oe+0 OA+00 0.Oe400 O.+0 O.Oe+00 O.Oe+00 .Oe+00 O.Oe+00 O.+00
Pu-239 0.0.+ 0.00+ 0.0.0 0.0O 4 00 0.Oe+00 0e+0 Q.Oe+00 O.Oe+00 .Oe+00 0.Oe+00
Pu-240 OAe+0 -OOOO 0Ae+0O 0.e0+0 oa4 Q..+ 4e+OO 0e+DO 0.0.00 0.0.+0

Pu-242 .Oe+0 Oe+00 0.0.+00 0.Oe+00 O.Oe+00 O0e+00 0.400 004 e+00 .4Oe+00 0Ae+00
Pu244 0 e+O4 ..Oe+00 0.0.400 0.0.40 O.Oe+00 0.040 0.O.O 0.0400 O.e0 O0e+00
Am241 0.0.+00 0.e+00 .. 000 00.+00 Q.Oe+ .Oe+ 0.0.400 .0oo e+0 O .000 0..+
Am44m 000 0.00400 0400 e+0 O 4e+0 0000 0.00 0+ Oe+OO 0 0. OO+0 1000400
A43 MIAANE 7 lI
Cm-242 0.0+OO o.0e+o0 O.Oe+ O 0.0e+00 o.o00 .. e+00 O0e+040 0000 00000 0.0.400
Rn-243 00+0 0400 0Oe400 O.Oe+OO 0.0e+00 O.400 0.e+0O0 0040 O.Oe+00 Oe+
Cm244 0.0e+O .Oe+00 O.Oe0 O.Oe+0 .Oe+0OO O..0 00000 00.400 -O.Oe+ O.04
Cm.245 0000 0.0+0 0Oe+ O 0O.+0 .e+00 obe+o 0 0e+00 Oe+00 O0e+00 0.e+00

Cm-247 Qe+. 0 .040 000400 0.Oe+00 O.Oe+00 O.Oe+00 O.e+00 00.00 O.00 0.000
Cr-248 O.0e+00 0.0+00 .0e+00 O.Oe+O 0.0.400 0.0e+00 0.0.00 0..0 0.0e+0 00.400
Bk-249 .Oe+0 0.00400 0 .0e+00 .0e+00 O.Oe+00 0.0e+00 0.0e+O 0Ae+0 OA+OO 0.00
Cf-248 00e+O0 O.Oe+00 OAe400 .00 0.0400 _ 0. Oe+ 00 0+00 00e+O0 0.0.40 0.0+O

Cf-250 .oeO O.Oe+O 0.0040 0.0e+O 0O.e+00 0O.e+0 0.0e+0 0000 O.Oe+O Q.Oe+O
Cf-251 Oe+00 O.Oe+00 0.0e00 0Ae+00 0Oe+ Q.Oe+00 0.Oe+00 O.e+00 O.000 0.00
Cf252 O.+.00 O.Oe+0 0.0.400 O0e+0 0 00.400 Oe+00 O.Oe+0 0O.e+00 00 O.Oe+00
Cf-254 o.000Oe+ O.Oe+ 0.0.00 0.0O 0.0+0 O 0e+0 0.b+0 0.000 0.0+00 O040

Note: To Conei tfIese Values lo convenfional mits (uefmy per pCiIg or mnemry per pCUcm). mftiphr by 374
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Nom2alized Effective Dose Ecruivalenaftm Comer Aenp G-
Table G1.27 Nonnalzed effective dose euvalents from Ingestion: Dust truck-driver

Radionuclido Mass-based EDE (pSvly per Bq/g) Surfidal EDE (pSvly per BqIcim2
Mean 5th 50th 90th 95th Mean 5th 50 90th 95th

1H3 00.400 0.0 0.0.00 0.0+O 0.0.400 0.0.0e00 0.0.400 0.Oe+OO 0.00.00 0.0.400
C14 0.0e40 0.000 0.0.400 0.0.+00 00+00 0.Oe+00 0.0.400 O.Oe+OO O.Oo+oo 0000
Na-22 0.00+0 00. O0+OO 0.0+00 0.00+00 0Qo0 0.00+00 0.0+00 0.00+00 0.00+00 0.00+00
P-32 46-O7 1.5e 08 2.lo-07 *2O 1.7Os 8.9- 2.7e-08 4.190 2.3e- 3Ae-08

C-3-B I6oe07 1.7.08 1.9.47 5.6.07 73.? 51 7 3A-OS 3.707 1.1.e- A-O
K40 1.705 12-OS 1.3e.-O 3.65 4..-05 3.4.-S 2.3O 25005 7.o.o05 9.14oS
Ca-41 0.0+00 00400 0.00400 0.00+00 0 0 0.0.00 0.00+00 0.00+00 0.00400 0.00+00
Ca-45 0.00+00 0.00+00 0.0.+00 0.0.400 0.00+00 0.0.+00 0.00+00 0.0.+00 0.0.400 O.0.00

Cr-51 0.0.40 0.00+00 0.00+0 0.0.40 0.0.400 0.00+00 0.00400 0.00+00 0.00+00 O.O+O
Mn-53 0.0.400 0.00.00 0.0.400- 0.00+00 0.00+00 0.0+00 0.0.+00 0.0.+00 0.0.400 0.00.00
.-654 0.0000 0.00400 0.00+00 0.0.400 0.0.400 0.0.400 0.00+00 0.00+00 0.0.400 0..Oo0

Fo-55 0.00+00 0.00+00 0.00+00 0.400 00+00 Q0.00+00 0.040O000+00 4OO 00 0.0.+00

CD-58 .. 0 0.00+00 O0.00O+00 0.0.400 0.0.400 0.00+00 0.0.400 0.0.+00 0.0o400 0.00+00Co-50 O.O+00 0.00+00 0.0.400 0.00+00 0Oe+OO 0.00+00 0.06400 0.00+00 0.00+00 0.0.+00
cosO 0.00+00 0.00+00 MD" 0+00 0.040 0.0.00 0.0.400 0.00+00 0.0" 00 0400CoS80 O.OfOD W)"vO 0.Oe"O O.O&(oO QO)" O" MD"sQ 0.00+00 OQ Oe+ Q90.0+0

M 0.00+00 OO+OO O.O+Oo Q.Oe+OO 00.40.0 ..O4O0 0.0.400 0.0.0 0.0.00 0Oe40
Zn-65 S..07 &8e4-8 420-07 12.- 15e 1.1.-0S 7-0S 8 .007 2.3e-08 3.0.-OS
As-73 3,7e-07 2.7e-B 2.9e 07 7.5-07 9.6e-07 7.1e-0? 53-S00 55.07 1.5*-OS 1.9.0
Sg-75 1.1.-OS 9.2.-0 9.65.06 2.1.-OS 2.7.405 2.2.-OS 1.8.468 1.80-0 4.1.-O5 5.3.-O5

Sr-89 0.00+00 0.0+0 000 O.00OO O.Oe+OO 0.O40 0000 0.0 00+00 0.0+00
Sr-go 0.0+00 00000 0.00 0.00+00 MO0 000+00 0.00+00 0.000 0.00+00 0.00+00
Y-91 0.00+00 0.00+00 0.0+00 0.00+010 oe+OO 0O.0O 0 00+010 0.0.400 0.00+00 0.0+00
Zr-93 0.00+00 0.0. 00 0.00+00 O.O+OO LO+00 0.00+00 O.O0 0.0+00 0.00+00 .OO0+0

Nb-93m 0.O+OO 0.000 0+00 0.0+00 0OeOo 0.0.+00 0.0000 00.0 O.00 0.00+00
Nb.94 00.0 0.00+00 0.0e400 0.0*00 0.0.40 0.0.+00 .0.O400 0.0.400 0.O+0 O.Oe400
Nb-S 0.0OW00 O.0+0 0.000 0.0.400 0.00+00 Oe+0 0.0.+00 0.00+00 0.00+00 0.00+00
M-93 0.00+00 0.00+00 0.00+00 0.Oe+00 O0.00+00 O.+O0 0000 000+00 0.0.40 0.0S00

To97m 0.0+00 0.0.400 0.0+00 00e+0 0.0.00 0.0,400 .0.400 0.0.O0 0.0400 Oe+0
To-99 O.4 0.00+0 0 0.00+00 OO 0.0.400 0.0.00 0.00+00 0.06+00 0.0 00 O.
Ru-103 0.0400 0.0.400 0.00400 0.00+00 0.0.400 (L0OO0 0.00+00 0.00+00 0.00+00 0.00+00
Ru-OS 0.0.000 0 0.0 QOOO 0.0+00 0.09+00 0.00+00 0.00+00 0.400 0. 0.00+00

Ag-IOm 0.09+00 O+O 00+00 0 0.00+00 0.0.400 O.e+0 0.00+00 0.00+00 0.0.400 Q.0400
Cd-109 507 3.-08 4.1.47 12.- 1.5.46 1.1.-OS 6.8.08 7.9.47 2.3.46 Oe-O6
Sn-113 0.00+00 O.O+00 0.00+00 0.00+00 0.00+00 0.00+00 0.0." 0.0.+00 0.0+0 0.0400
Sb-124 25.-07 1.808 1-07 549-07 7.36.07 4.9g7 3.1.5 3.40.07 1.1.4-O 1A9.O

T*23rn 6.6.-O 5Ae-07 5.7e 12.-O 1.6.-OS 1-OS 1.0e46 1.1.-05 2.4.05 31e-05
Te-127m 1.0.-05 8.3.07 .6.-S 1.9.05 2.4.-05 1.905 1.6.46 1.6.05 .7.-0 4.70.05
1-125 1.6-08 9.7.48 1.1e 0B06 34.0 4.6O .1e-O 1.8-?07 2.2. 6-0 9.-eOS
14129 2.4.-OS 1.6.-OS 1.5.-OS 5.1.-OS 6.5 4.7.485 8.OS 3A.-S 9..-S 1.3e.04

Cs-134 1.204 9.7.O 1.0.04 220.4 2.9004 2.3e-04 1-qOS 2.0.-04 4.30-04 5.50-04
Cs-135 12.-0S 9.9e-07 1.1-e0S 22.-OS 2.9-05 2.3.405 2.0.0 2.0.-05 4.4.40 5.7.-0S
Ca-I37 8.5.05 7.0e-OS 7.4-O5 1.6. 04 2.1.-04 1.6e-04 lAe-O5 1.4.04 31.-04 4.00-04
Ba-133 0.0 0 0.0.40 0 0.0400 0.0.400 0.00+00 0.00+00 0.00.00 0.0000 0.0+00 0.0+00
d;:_1'3. . ;7 .'.- a
Ce-141 0.00+00 .Oe+O0 0.0.+00 O.0.+00 0.0.400 0.00+00 0.0+00 0.0000 0.00+00 0+
C-144 0.00+00 0.00+00 0.0.4O 0.0.00 .0O0 .eOO 0.0 4 0.09+00 0.0 00 0.0.400
ft-T147 6 .409+0 05.4+00 0.000 O.00F00 aOsiO 0.0+00 04O O.OWOO 0. O4F00

NURECI1640 GS54



Appendix G-1 Normalized Effective Dose Eqivalnts from Copper

Table G1.27 Nomalked effective dose equivalents from Ingesfion: Dusttruck-driver
Racrionucride U Mass-based EDE (Svly per Bq/g) Surticlal EDE (Syty per Bqlcm2 )

Mean 5th 60th 90 95th Mean Sth 50th 90th 95th
SM-151 00e+O 0Coe400 O.De+00 Q.e+OO 0.400 Ooe+oo - e00 Oe00 0.0e400 O.Oe00

Eu-154 000+00 0.0040 0 Oe.00 0.000 0.0.40 0040 0e00 0000 0.0.00 0.04+00
Eu-155 0.00+00 0.000 0.0e+00 0.0000 000 - 0.0e000 0.000 0.0e+00 O.e000 OO+00
Gd-153 O.Oe40 0.00400 00000 0.0040 0.0.0 0.00400 0.00400 0000 A+ 0 O.Oe+00
lb60 0000 0.0e00 00e+00 0.0.00 000400 0000 0.0 0 00.00 0.0000 0.00+00

Tw-171 00.00 0.0e+00 0.e+00 O.e+000 0.040 0.0e+ 00 0.0.400 Oe0 0.0e00 00.400
To182 00000 00000 0.0e+00 0.0.400 0.0.00 0.0400 00.400 .Oe00 .oe+00 000
W-181 00400 000 O.Oe+00 0.0.00e 0000 0.0e+00 0.0e+00 0.0e+00 O000 O.Oe+00
W-185 0.0e+00 000400 0.0e+00 0..000.0 0400 0.000 000 0.0.40 00.00 0.0.+00

k-192 O.Oe+00 Q.Oe+00 .Oe+00 0.0.40 0.0.400 00.00 Oe+O .Oe+00 .e400 0e00
TM-04 2.9e-06 2Ae-07 2.5-B06 5.06 7.1-SW - 6..06 4.6e-07 4.7-O6 1.1e-05 lAo-05
Pb-210 4.3e04 28eO05 &1e-04 9Ae04 12e O3 5A-04 5.6eO5 6.1e-04 I1803- 2.3.03
BSM7 8. 7 5.e08 6.50-07 106 2A"6 1.7.-06 .Ie-07 1-O 3.e-6 4.7e-06

Ra-2 0.00 O.O.0 - 0.0.0 0000 0000 - 0.00400 0.0.400 Q.00 0.e+ 0.h00
Ra-228 000 0.00+00 0.040 0.04+00 O.e+OO 0.040 0.0000 0000 0.0.400 0.0.+00
AD 27 Oe+00 O.0e+0 0.e0 0e+ 0.0.+00 0e+0 00000 O+0 Oo0 O +00
Th-28 M0400 0.00 0.0.+0 0000 0.0+0 0.e+OD 0O.O. 0.0+.0 0.00+00 0.0+0

Th23 0.00 0040 .0e+OO 0.000 0.0.400 0.0400 .Oe+00 0.0e+0 0 .Oe+00 0.e+O0
lhP- 00.400 O.O.O4 00e+0 O.O.00 0.0.+00 0o.o 000 0.00D 0.04OO O.e+
Pa-231 0.400 O.Oe+0 0.000 O.Oe+00 00e+ 0.0.00 O.00 .Oe+. 00.0 O0+00
-23t 00.00 0Oe+N000 .0.40 0.000 0 -ooo o.0.400 0.400 .000 0.400 0.0 4 Oe+O0 0.e+00

U-234 0.0.00 O.O+0O 0.0s400 0.0.00 0.00 - .Oe+00 O.Oe+00 O.Oe+00 -Q00 Oe+00
U-23S 0o00 00.00 0..+00 0.0.400 0.40 .. 00 O .Oe+O0 Oe+00 O.Oe+00 Oe+00
U-236 0.0.+0 0000 00400 0.0400 OA.+O 0..0 A0.000 .040 0.00000 O O.0e+O

U-238 0.00400 O.Oe400 Oe+O O.Oe+00 00e00 -.00 O.Oe+O - 0.0.00 0.00400 .Oe+00

miPu -M 70.00400 0..0 .0400040 .. 00 0040 0..0 .0400040 .. 0Pu-06 O.0e+00 0.0.400 0.0.40 0.0 .4 Oe00 O.Oe+ 0.00.00 .Oe+00 0Oe+00 .Oe+00
PF-2 Oe+ 0 0.e+00 .e 00 0.0.40 O.Oe+00 0.0e0 O.Oe+00 Oe+00 0.e+O 0.0e+00
Pu-239 00+00 0.00 0.0000 00000 .0e00 000 0.0.00 00.00 O.Oe00 O.0e+00
Pu-240 0000 OJ+00 0e+00 0e+..00 0Oo 0.+ 000 0 .O.0 000 000

PA-242 0.00400 00000 *.00 0.0.40 .Oe+0 0040 000400 0.0+00 .0.0&+0 O.Oe4
Pu-244 0400 0.0.00 0400 o+00 O.000 0.0400 0.O+ 0000 -000 0.0e+00
Am-241 00000 0.O000 O.O0 0000 .Oe400 00000 O.0e+0 00.400 00.00 0.0.
Am-242m .Oe+0 000400 0.000 00.00 00400 0.040 0000 0.0400 -Ot00 O.Oe400

Cw-242 00000 0000 O.e+00 0.0.400 0000 0.0O00 0.00400 0.0040 0.00 00.00
Cm-243 0.Oe+00 O..0 Oe+00 .Oe+ 00.--00 00.00 Oe+ 00.400 00.400 0.0.00
Cm244 O.Oe+0 O.0.+00 .00 00.00 O.o00 00.00 0.o.00 .o+0 o.o00 o.oeo

CV-245 0.00400 O0000 0400 QOes00 Ql0e+00 0.0e+00 O.e+00 Oe.0.00 .O.400 O.e000

Cr247 0e+00 0.0e+00 O.+.00 OJ.ei0 0.0e+00 O.Oe+00 O.0e.00 O..400 Oe400 O.0+.0
Cu*248 Q~le+00 O)+0 O.Oe+00 O~e+00 003&+DO Olei00CO e0 Ol ~eH0 O<y O.O e+OO CAi0+00
Ek-249 0.0.+00 0e+00 0.0000 0.0.0 0.0040 Oe00 O.0e00 O.Oe+W 0.0e+W Ol.0
Cr248 0.09+OO Oe+00 Q~e+00 CJ*MO 01be+D OA*+0 OJ>9+00 QUe+00 Q Ce+00 UJe+00

z~ ~ ~~& - I f -0234 IEJ
Cf-250 O.Oe+ 0.0.400 O.0e+00 0.0000 0.Oe+ 0 0.0.400 0.0.400 0.0.400 0.O .O400 O 0.00+00
cm25 Q~e+00 0.0e+00 O~e+00 Cle+00 Q.Oe+OO O<eH00 OJ~et00 O.Oe+00 O.Qe+W0 O.Oe+00
>;2 O~e+00 O.Oe+OO O.O&+00 ObOeO- 0Q0&+00 OQOe+00 O.Oe+00 O.Oa+00 O.Oe+00 O.Oe+00
C&254 0.00 0.0.00 .0. 0 0.000 . 00.400 0.0e+00 .00400 0.0 +00

No.W To cwnvert tese values b cnwenional unfis (mremly per pOg or mmmly per pClVtm'), mut by 3.7.4
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NormaHzd Efieclhc Dose Eaanbf Cp Applyi G-1
Table 01.28 Normalized effective dose equhvalents from all pathways: Exposure to small mass

Radinuclde Mass-based EDE (USvy per Bqg) Surfidal EDE (uSvly per Bqlair)
Mean 5th 50th 90th 95th Mean 5th 50M 90t 95th

H-3 0.0.400 0.00+00 0.0+00 0.00400 0.0.400 .0.400 0.0F0 0.0400 O.o+00 0.09+00
C-14 0000 0.0,400 O.O.400 0.00+00 0.0.+00 0.0.+00 0.0.400 O.00400 0.0+00 0.0+00
Na-22 9.00-10 52-11 42.-10 2.2-09 3309 1.70.09 1.0-10 8.00-10 4309 Ues09
P-32 5.40-14 4.8.S 1.1-15 1.1.-13 2.70-13 1.10-13 92eS 2.00-15 22-13 5.3e-13

CI-6 ~e0.400 O.O+00 O..0 0.0+00 0.0.400 0.0s0+0 0.0.40 OD40 0a.o 0o 400
K-40 69-11 4.10-12 32.-11 1.70-10 2.50-10 1.3.-10 7.50-12 62.-11 3.1910 4.90-10
Ca.41 0.00400 0.0000 0.000 O.0+00 0.0400 0.00400 0.00+W 0.Oe00 0.000 0.0400
Ca-45 4.3e1S 2.-I8 1.59- 1.1-14 1.60.14 83-I 4.44- 3.7-15 2.1e-14 &1-14

Cr51 1.1e-12 5-I5 1.60-13 2.70-12 5.3.-12 2.1e12 1.0e-14 3.1e43 52.-12 1.0e4I
Mn-53 0.0.+00 0.0400 0.0.+00 0.000 0400 00+ 0.00400 0OO0 0.00+00 0.0400
mn-54 1.0e-0 5.90-10 4.60-09 2.5.-08 3.6OS 1.9-O 1.1-09 1.9.9 4.90-08 72.0
F-55 38-1 2.00-19 1.8e.18 9.76-13 tr-17 7.6-18 39&19 3.4-18 1.-?17 2.80-17

Co-B 1.7e-07 5.1e-09 B.Oe 08 4.3.4 7.1e-07 3.3.47 9.9.49 12.-07 &3.7 IA.-06
Co-57 5.60.09 2.10' 2.3.09 1.4a-08 22.OS 1.1e4 4-5o-10 4.5.49 2.7.45 42.0
Co-58 45.48 1.3e9 1.58 1.1.47 1.-7 8.8e0 2.4-09 3.0.-S0 22*-7 37o07
CoW 60 3.7&07 1.6e40 1.607 9207 1.408 7.1947 3.0e08 3.0e-07 1.8e-08 2.7.-0

N4-63 5W9e-15 2.5-16 2.015 1514 239-14 1.114 4.8.-1 4.8.-15 2.9-14 4.4*14
Zn-65 2.5.48 1.4e-09 1.1."8 02.08 9.2.48 4.58 2.8 2.5.4 2.1.0 12e.07 18007
As-73 7.3e-12 33e-13 &00-12 1.9-11 2.911 1.4-I1 &4-13 5.83-12 3.6011 5.6e-11
S0-75 1.0008 S.8e1o 4.790- 2.5&-.B 3.9e-O8 2.0- 1.1e49 9.0."09 5O"S 7.5t-W

Sa89 43913 1.1.-14 1.3e13 1.1e-12 1.8-12 83-13 2.0014 2.60-13 2.10-12 3.60-12
Sr-90 0B3.-12 3.9o-13 3.012 1.6-11 2311 12-11 7.4913 5.80-12 3.00-11 4Ae-11
Y491 9.2e-13 2.8-14 329-13 2.39-12 3.9-12 1.Op-12 5.40-14 520-13 4.4-12 7.50-12
ZF-S3 86-1 5Ae-17 4.0e-18 22-15 3.10-15 1J.7eS 1.0_1$ 7.80.-S 4.10_15 .1015

Nb-93m 1IS &80-17 6.90-16 3.7-15 51S-IS 2.90-15 1.7B 1.3-e1S 7.1e-15 1.0.-14
Nb-94 7.3.-10 43-11 3.4*0 .- 9 2.6.e49 1.4.09 &48-tI .5-10 3.59 S.10-09

Nb-95 4.1o11 4.60-13 &812 9.9e-11 1.9-10 7.8-I 8.9e-13 1.7.-11 1.9.10 3.7-I10
Mo-93 7.-IS-1 4.70-18 3.7-IS__1.9o-14 2.90-14 1.58-14 9.00-186 7.2A-15 3.88-14 5.7044

T nf7 1.6e-14 7.31.B 6.715 4.10-14 4.-14 32A-14 1.4-15 1.3-14 7.9e-14 120-13
To99 1.7614 1.0-I5 8.2-15 4Ae-14 63e-14 3A-14 2.0.-1S 1.60-14 83-14- 120-13
RuF-103 5.900 9.6e-10 1-OS8 1.5.47 2.7.47 1.1eW7 1.8.09 3 8 30-7 53e-07
Ri-108 1.8007 11.4oS 7.808 4.0007 5.9e07 3.1.07 20e-08 10-07 7.7.07 1.1e8

Ag-110m 1.6.46 1.0-07 7.6e 07 4 4 50 3.16 2.0.47 15.48 7.748 1.1.-05
Cd-1Q9 39.-11 22*12 1.8.-11 9.8-11 1.5010 7.70-11 4.1-12 3.6-11 1.90-10 2.8e10
80113 1.608 8.0.-10 B.784o 3908 - 5.9.408 3.048- 1.5049 1.3e.08 7.5.08 12-47
Sb-124 8.3.48 2.10-05 2.60.0 ZO0.7, .3.5o-07 1.6".0 4.0e.09 5.1.-OS 4.0.7 8.8.407

To-123n 2.7. 09 1.50-10 ' 12e-09 .8.4"9 1.0e-08 5.2-09 ZBo-10 2.3.09 1.3.08 20.08
T.-127m 1.70-10 9.10-12 7.5-1 4.30-10 &5_10 3.3.40: 1.7.l 1.A-10 &40-10 1.349
1-125 0.0.e00 O.Oe0 O.Oe+00 0.0+0 0.0+00 O.40 0.0.+0 0.04+00 000 0.0000
1U29 0.00400 0.0.00 0.040 00.00 0.00+00 0O.O&+0O .40 M0.40 00.4O 0O 000

Cs-134 1.00.0 6.5e-9 4.9-08 2.5e07 3.8-07 2.0.47 13008 9.5.08 4.97 73-07
C.-135 1.90-12 120-13 92013 4.7912 7.0-12 3.7e12 2.30-13 1.6e-12 9.112 1.30-11
CsI37 4.2.08 2.7.-09 2.0e08 1.0e07 1.e-07 &20 5.1.94 39.4 2.0.47 3.0e-07
Ba-133 1.S-10 8.9-12 7.00-11 3.7e-10 5.60-10 2.10- 1.7-lI 1.0-10 7.1e10 1.1e09

Co-141 1.7e.12 1.50-14 3-3.-13 42a-12 .1e-12 33-12 2.90-14 8.40-13 .1012 1.6-11
Ca-144 1.8-1I 1.1e12 8.5e-12 4.6011 .- 11 3.6*11 2..-12 1.6a1l 8-1 1.30-10
Pm-147 4.0e-IS 2.3e-16 190-15 1.00-14 1.50-14 7.8.-S 4.60-16 3.7.5 2.00-14 3.00-14

. I.- ~ ~ ~ ~ ~ ~ ~ 1 m~
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Appendix G-1 :Noraed Effective Dose Equvalnts fom Copper

Table G128 Normalized effectve dose equivalents from all pathways: Exposure to small mass

Radnuclide- Mass-based EDE (jSvty per Bq ) Surficial EDE (pSvly per BqIon2)Mean 5th 0th 90th 95th Mean Sth 50th 80th 95th
Sm-151 4.Se-17 2.6.-18 2.0e-17 1.1e-16 1.6e-16 84e-17 S.Oe-16 S.9-17 2Lie-16 3.1e-18

Eu-154 4.7.-10 2.8-1 22e-I0 12e-09 17e09 9.1e-0 54-11 42e10 23-09 3.5.-O
Eu-155 5e-12 S2e-13 2.5e-12 1-11 2.0.I1 I.O-1 6.1e-13 4Ae-12 2.6e- 1 .-e1
Gd,153 4.9o-12 LSe-13 22A-12 12e-11 1.8-11 9.5-12 5.30-13 4.2e-12 2-1-I Se-11
Tb-160 ISe-1O 5.6-12 5G.6011 3.70-10 6.e-10 2-Se-10 1.101 1 1-o 7.1-10 1.109

Tm-m l1e-14 8.7.16 6.9IS S.7e14 55.14 -2.914 1.76-15 1.3e-14 7.1e14 1.1*13
Ta-182 2.4-1O 12e-11 1.00-10 Se-10 9.1e10 4.6e-10 2.30-11 2.0010 12e-09 1.60-09
W-181 .o-13 3.Oe-14 2.50-13 112 220-12 1.1.-12 6.7-14 4e-13 2.8.12 4.3e-12
W-185 1.Se-14 - 162I 59-15 38e-14 6.1.-14 309.14 12e-15 1.1.14 7X5-14 12e-3

lr-192 2.IO-07 92e-SW 8-08 54o-07 8Ae-07 -e4.1.-C 1.7.-8 107 1.0.-06 1606
Tl-204 - 2e-I 3.3e-12 2A5-l 1.3.- 10.-0 1.0-10 6.A-12 4.60-11 2.5-10 .7e-10
Pb-210 72e-10 -3.1o-11 3.0-10 1.6-09 2.8-09 1409 69-11 6.7610 &69-09 :.-O9
81-27 12.-O 7.7.-OS 5.7"7 29-O 42-OS 2.3.-O 1.6.07 1.1.-OS 5.8.OS 8.1.-OS

Ra-226 76-10 4Ae-11 3.8e-10 10-09 2h0o-09 1-S9 --I11 6.8-10 3.7e-09 &5-09
Ra-228 4.010 2X.-11 2.1e10 1.1e-O9 1.70-09 8e10 5.0e-11 4.1e10 229-09 3.3e-09
Ao-227 67e0 3e-11 3.7.-I0 2209 3.30-09 1.7.09 7A-11 7.1.-j0 43-09 6.4009
Th-228 SA&-9 2.Ie-b 22e-09 lAo-O 22e-08 1.1-GB 4.1-10 4.30-09 2.7-OS 42.OS

Th-230 6S.-11 2.8e-12 2-11 1.7e-10 2.7-10I 13o1O 5.3e-12 . C.il SAe-105 -10
-=232 92.-e9 3.7e-l0 3.8.09 2008 3.6-O8 1.0 7.0-10 720-09 46-08 ?708

Pa-231 92-10 S1.-lI .710 2.3.09 :60 1.60-09 6.9-11 72.-tO 4A0-09 7.009
U-232 61.-09 2.0-10 2.s09 120-08 2.0-OS 9.9-09 3.6-10 4.1.09 25-S 3.88

U-234 1.-13 64e-15 5.7e-14 3.4e-13 53.-IS 2.76.13 1.Oe-14 1.lo-13 6.7e-13 1.0e-12
U-25 52-10 2.0o-11 2.2-10 109 2.0.9 :.0e-09 3S91 42-10 2-e09 3.9e-09
U-236 6Jo.14 2-15- 2Ao-14 1.513 2.3e-13 1.1e13 4.IS 4X*-14 2.8e-13 4.4-13

-8 14.-1 6.6012 5.9-I 3.6e0-10 .- 10 0 1.1e-11 -1.1-10 7Ae-1O 1.1e-09

Pu-236 1.7-Il 7.6e-13 72e-12. 42e-11 640-11 32e-li .e-12 1.-1 1e4I 1-30-10
Pu-238 10-14 7.3.-16 7.0e-1S 4.0e-14 630-14 3.10-14 1.-I 1.414 7.9e-14 .12.-IS
Pu-239 92e-14 42-IS 4.0014 2.30-13 3.5-13 1.8.-13 8.1e15 7.7e-14 4.8-13 690-13
Pu-240 IAe-14 7De-16 6.IS S6-14 &9O-14 3.0-4 140-15 1.30-14 780-14 120-13

Pu-242 . 1Ae-14 6-16 6.00-15 3X*414 SAe-14 2.7e-14 12.-15 120-14 66-14 1.1.-13
Pu-244 2eO-10 3.70-11 3.15-10 2Oe-09 3.1.-09 1.6e09 720-11 8.8-10 4.0-09 L10.09
- r241 4.Oe-12 1.80-13 1.7642 10.-lI 1..-11 7.-12 3.5e-1S 3.3-12 2.0-11 .Ce-11
Am-242m 1W-4I1 7.-I3 G40-12 38-11 - 7#11 2.90-11 1JU-12 12.-il 7.30-11 1.1e10

Cm-242 1.1e-14 4.46 4.301S 2.7e14 4.1e-14 2.0e-14 Se-16: 82.-IS 520-14 7.6e-14
Cmn-243 2.00-10 9.1o-12 8--11 le.1-10 7.6-10 3.90-10 .70.11 1.6I-10 Se-10 1.5.09
Crrt244 1.e-14 729-16 6.7.-1 4.0e-14 500-14 3.1e.14 1I.-15 1o14 7.7o-14 12-13
Cm-245 92o-1 42e-12 3.9011 24e1 3.50-10 1.8-0 800-12 7.F-I 4-10 6.8e-I0

Cm-247 8.1f.10 3.7e-11 35-10 2.1l9 3.10-09 16-O9 7.0.-I 6.7e10 4.009 6.0e-09
Cm-24 6.3.15 -2.9e16 2.7e15 10-14 24e-14 120-14 G.5e-6 62.-1 3.1e 14 4.7eF14
Bk-249 22e-15 9.8-17 9.1e-16 5.5-IS 8.4e15 42-15 1.0.-16 1.8.-15 1.1-e14 1.76F14
Cf-248 1.714 7.3e-16 7.1.-15 4.3-14 6.7e14 3.2-I4 lAo-5 I -4 8-14 I -1k1S

CI250 7.41 S3-16 3.2.1 1.9e-14 2.9e-14 1.4-14 Ao-IS 6.1.-IS &7e-14 C.F-14
Cm251 I-10 6S9-12 6-11 3-10 6.10-10 .00-10 1.3-11 I.So-lO 7-10 *12-09
Cf42W 1.90-14 She-16 82o-15 490-14 7-14 3.74-14 1.70-15 1.-14 9.5.-14 1.-13
Cr-254 1.1.-OS 2.60-10 3A-O9 2.7e-08 450-08 2.1e08 4.9.-ID 6.6e-09 62.OS 8-AS

Ncte: To convet ue valus to converional unis (mmrny per pCUg er irrswy per pCUcMn multily by 37e-S-
~~~~~~~~~ ntre - A.%t s
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Table 01.29 Nomalked effective dose equivalents from all pathwas: Copper oblect on body

RadoloId Mass-based EDE (uSvty per Bc/g) Surficial EDE (uSvly per BqIcm2)
Mean 5th 50th 90th 95h Mean 5th 50 90 95th

H-S3 0.0400 0.0.+0 0.09+00 0.0.+00 0.0.400 0.0.+00 0.0.400 0.0.400 0.0.0 0.0.400
C14 O.OO 0.0+00 0.0.400 0.0.+00 0.0.400 0.000 0.0Oe4 OO 0.0. 000 0 0 0.0.400
Na-22 2.1-O9 4.8e-10 1.60.09 4.3.09 5.709 42e-09 9.30-10 3.1-0 8.4.-09 1.1e-0
P-32 &5.-13 815-I 1.5913 1.5.12 245-12 1.1e42 1.60-14 2.8-I 3.00-12 4.80-12

0-5 0.0.400 0.0.400 00.00 O.O.40 0.09+00 0.0.400 0.01.O0 0.000 00400 0.0.400
K-40 1.80-10 4.0.11 1.30-10 3.50-10 4.60-10 3A-10 7.7641 25.-10 8.90-10 9.0-10
Ca-41 0.0.400 O.O.00 0.O.00 O.O.00 O.O+00 0.0.+00 0.0.+00 0.0.400 0.0.+0 0.0400
Ca-45 1.1e21 2.5e-22 a48-22 2.3.21 3.00.21 22)-21 4J..22 16-21 4.5e-21 5.90-21

Cr-51 8.8.-13 7.70-14 4.8-13 2.-1>2 3.0.-12 1.70-12 1.50-13 92.-13 4.10-12 S9-12
Mn-53 0.0.400 0.0.400 0.00 0.000 0.Oe+00 0.0.400 OO.00 000 0.0400 000
Mn-54 2.1 -08 4.9.-09 1.6.-OS 42-08 5508 4.0e.08 9.5-O9 3.0&0 .1e-0 1.1e-07
Fe-55 9.-7 24-8 9-iS- .90-47__3.9o-17 2.7-17 4.9-15 1.90-17 5.6W1 7.50-17

Co5- 2.3o-07 2.8-5 1.-c07 5.0O7 U907 4A9-0 5.3eS 2.9e-07 9.7-07 13S
Co-57 1.708 2.3oe09 1.1e.08 3Be 0S 4.9-e08 3.3.-0 4.50.09 2.2OS 7.0OS 9.60
Co45S 5.7OS 9.9e-09 3.7eS o7 1-07 1.1e-07 1.3.- 72-08 23-07 3.4-07
Co-G 9.3o.7 1.3e-07 GA.o07 2.0OS 2.7eS 1.8.-O 25-07 12-0O 3.9o-0 5.3o-O

NM3 .0 0 .0 040 0.. 0.04 0 0.000 0.0.400 00 0.000 0.0.40 0.0.40
Zn-65 500.08 9.8e-09 3.6e-08 1.0e-07 1.4e.07 9.6-1 1.-08 7.0O-08 2.0e.07 -2.6e-7
As-73 30-1 .7.e12 22o-l 516-11 8.1e-11 5.8-11 1.10-11 42-l 12e-10 1.6-10
So-75 1.8.-O 439-0 1.3-OS 3.5-OS 4.50.08 3.4.0 82.-O 2.5.-OS 58-O 8.-OS

Sr-89 83-15 1A4-15 &615 1.6-14 2.40-14 1.60-14 2.6e-1S 1.1044 35014 4.80-14
Sr-gO 4.8o-17 1.1e-17 3.6-I7 9.7o-17 1.1-1 9.40-17 2.1a17 a.-17 1.90-IS 25.-1S
Y.91 430-13 7.7e-14 3.0-13 9.20-13 129-12 .4013 1.5e-13 5.7e-13 1U-12 2.412
zr-93 1.6e-14 4.0-S 1-14 3.6044 4U-14 3A-14 7.8.1S 2.50-14 7.00-14 .98-14

Nb-93m 3.1-14 8-15 2.39-14 820-14 S1944 6.0s-14 1.30-14 4.4.-14 12A-13 1.60-13
Nb-94 1.9e-09 42-10 1.4-09 3.8o.09 49-09 3.6-09 &19-10 2.7-09 7-09 9.6e-09
Nb-95 3.60-11 4.4.-12 2.2e-11 820-11 1.2eo10 7.0911 8.4.-12 4.30-11 1.69-10 2.30-10
W93 I.9wI3 42A-14 1.4e-13 Us13 4 4b13 3.6e-13 S.1e14 2.7oa13 7.4eP13 9 6>t13

To-97m .6-14 I-3.-14 4.70-14 1.40-13 1.80-13 1.30-13 2.6e-14 929-14 2.6-13 3.50-13
To-99 1.6e-12 4.0e13 1.3o-12 3.5.-12 4.8e-12 3Ae-12 7.60-13 2.5e-12 8.9e-12 9.0e-12
RuS103 7-08 a8-09 3.7e-0 12-07 1.7607 1.1eO7 1.7e-0 72.-OS 2.4e0-7 3.3O-07
RU-106 3.-07 &008 2307 .9.07 7.50-07 507 1.5e07 4.4-07 1.1e-S lA-OS

A->10m 32.06 8A07 2.4.-O 5.3.-O 7.9.-Oe Le-OS 1.6e4O 4.7e-08 12.O5 1OS
Cd-109 22e-10 4.51 1.50-10 46- 8.00-10 4.3-10 &5-II 32A-10 U8e-10 120-05
Sn-113 2.4008 52.09 1.8.-O 4.8.-OS 6A-08 4.6o-0 1.0.-S 3Ae0- 9.3.-08 12.-07
Sb-124 90S 1.2.-S 52e-WS 2.1-07 3.0e-07 1.9.-07. 2.308 12.-f? 4.1e-07 &8007

T6123m 5-30-09 1.30-09 4.0e-09 1.1e-08 1.4-08 1.0-S 2.5-09 7.7"09 2.1.-OS 2.6.-0S
To-127m 2.5e-10 6.00e11 1.93-10 .1o-10 5.60-10 4.9.-I0 12a-10 3.7e-10 9.8-10 130-09
125 O.+000 000 0.0.+4 0.0.400 000 OO.C0 00.00 0.0+00 0.0400 0.00400
-129 0000 0.0 0 .. 400 0 .. 00 0 0.00 Q0.00 00400 0.00400 0.0.00

C-I34 2.40-07 5.1.-OS 1.9-07 4.8-7 8.1-07 4.6o-07 12-07 39.07 93.-07 12eS
Cs-135 2.1e10 .5-r*11 1.6eOO 4t10 5S10 42o10 1.1-10 3.10 8.3010 1.1e 09
Ca-137 1.lo-07 28-OS 82.4 229-07 2.7o-07 2.1-07 53-OS 1.6.-07 42e-07 539-07
Ba-133 U9-10 87-11 2.98-10 7.9-10 1.0e09 7.50-10 1.70-10 5.6-10 1.50-09 2.009

Co-141 2D0.-12 2.30-13 12o-12 4.60-12 .6e-12 3.9.-12 4-lo-13 23e-12 9.00-12 1.30-11
C.-144 2A.11 5.40-12 1.8.-Il 5.0-11 or511 4.70-11 1.0e11 35e-11 9.70-11 130-10
Pm-147 2.1.-IS 418I 1.60-15 4-30-15 5.6ao15 4.1e015 92.-1 3.1.-IS .30-15 1.10-14
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Awendix G-1 Nomialized Ekective Dose Equivalents from Copper
Tble G129 Nonnalized effecte dose equivalents from pathways: Copperobecton body

Mass-based EDE (uSyv per Bfg) Surficlal EDE (pSvly per Bcm2)
Radaorudzcde Mean 6th 50th 90th 95th Mean 6th 50th 90th 95th
Cro51~i 1.9.-I6 4.S-17 1.4.-I 3e46 4.8-16 . 6 82.-17 2.7-16 7.36 E 6e-6

Eu-154 12-O 2Ae-I0 6.910 2.4e-O 32-CO9 2e-OS 05. S-I0 1.7-e9 4.7OS9 6.1-e09
Eu-155 2-5e-11 G.8-12 111 6.WI 6.701l 49e-1 1.1l-11 3.69-11 9.9-11 0 1l-IC
Gd-153 1.90-11 4.1e-12 lA-l 3&8e-II 4.9e-11 3.6-II 7.9-12 2.7&l1 7.31l 9.-l
in-iso -1.910_3.711 1.3010 3.9010 5..-iC -3.6-0 7ie-11 Q-1 7.6-10 1.00-09

Tm-171 9-.-14 2-1 4 7Ae14 2.0-S13 2.60-13 - .9-13 4-14 lA-I &.9-13 5.913
Ta182 3.1-10 8.1e-1l 2.7.-IC 7t8-10 1 09: 7.3I 1.60-10 5.3e4-0 1..-OS 2-0-09
W-181 2.6-12 56e-13 1 -12 52-12 6.90-12 5.-12 1.1e12 3.6e-12 1.0-11 11.-11
W-185 - .3-I13 1.e-153 3.8e-13 1.e-12 1.0-12 - 1.e12 2.0e-1 7t3-1S 2.1.2 29.-12

hr192 2.7-07 6.108 2.0-07 5Ae.07 7TA7 : 62e-T 12-07 3AS-07 l.-W6 lAe-06
71-204 22eOS 5.8-10 1.7.-O 4Ae- 60- 4,.-9 1.le-09 3.Lo-C 8609 1.1.-O
Pb-210 33-O 4A9-09 23e-OS 7.1e-08 9.608 6.08 8h0-9 4..O lAe-C 1.-C07
51-l0 3.006 8.ie-07 2-OS0 5.9.-C 7.5.08 5..OS~ 1.6.-O 4.5.-C 1.2.5 1.5.-OS

Z~~~~~~~~
Ra-26 2.0-09 4.O-10 5.z-09 4.eOS 520-9 38-09. 8.6-I0 28.-OS 79-09 1.0-08
Ra-228 1.-O9 SA-0 1.1.e-C 3109 4Ae-09 3.0 .6010 22.-09 6.1.e09 7.9-09
Ac227 209 3A-10 lbe-C .OS 6.7"09 .5-C .5.-10 3.109 9.8.- 1eo-8
lb-228 t-S lAeOS a7.O 28-S T7-08 2.-O8 2.7.-OS 1.7-08 .5-0 S 72e-08

Th-230 1e-10 20e-I 12e-O 4.0-10 6.390 3.S5-10 3.9e-1 2Ae-I 7.7-10 1.0-09
b-2= 2-O 2.7-09 1.e08 5.2e-08 6.9.-S 4.-08 2-O 32.-S0 1.0O-07 3So-07

Pe-231 2.-9 2.80-10 1.7.-O 5.5-S 7.-OS9 4..- 5.4e-1O 3.e-S 1.1e08 1.-08
U-2 Ie- 1.8.- IDe-OS 32e-O 4.0 ±-O 31.-OS 1O8 6.1.-OS 83.-08
I lif iS- 4

U-234 -8.1.-3 9.0e-14 .613 1Je-12 24e-12 -. 8-12 1.71-S 1.1"2 3U-12 4.6e-12
U-235 - 1.7e- 1Ue-10 12-OS 3.7.-O .009-S 3.-O 3.6eo1- 2.2e-O9 Te-OS 9.6.-9
11436 4.13 .1e14 S2e-13 1AO-12 IA.-12 - 8.9-13 9.80-14 6.1-S13 tFe-12 26e-12
U38 2 7610 2.91lI 1.10 5e-I 7.8-10 61e10 5.7e-Il 3.5e-10 -1.109 15e-OS

Pu-236 3.0e-10 43e-11 2Ae-10 6.0-10 8.5-0 68e-10 82-1-I 4.&0 1.3.-O 1.7O4
Pu238 2.0.e-3 2.8e-14 1A-13 4.30-13 6.7-13 3,8e-13 5A-14 2.1S 8L3e-13 1.1-12
Pu=239 3.4I 4.9e14 2A9-13 7.50-13 100-12 6.7e-13 S.0-14 4.6-13 15e-12 1.9e-12
Pu-240 1.9-13 2.7.-14 1.3e-13 4.1-13 5.I 3.7.I3 62.U 2.50-13 8e-13 1.1e-12

Pu-242 1.6.-IS 2-Se14 1.1-s13 35-S13 4.-13 - 3.1-13 4 -U14 210-13 6.9&13 9.1.-1S
Pu-244 2.1e09 3.0-IeC lAo-O9 4.6-09 6.0.-09 4.0e-09 5.7I0 2.8.W-O 88.9 12-OS
Am-241 3.0.-Il 42.12 2.1-1l 6.4Il 6e l .e-I6.-I 82e-12 40.-1I 12.10 1.7e-10
Am42m -6.5-1l 92.-12 4.-I 14-I 1A0-10 1.3.-I C lie-l 8.7e-11 2.7e-10 3.6-10

Cm-242 8.De-14 1.10e14 69-14 18-13 2.3.-I 1.b01I 2.114 1.1-13 3 413
Cm-243 -6C-IC 8.74-1l 4294-0 1.30-09 1.76-09 12.-O 1.6e-10 824-10 2e-- .3.30-
Cm-244 1.7.-13 2.S-14 12e-13 3.8-13 5.0e-13 3.40-13 4.8e-14 2A4-13 7.3-1S 9.76-13
Cm-245 3.8.-1 52e-11 2.5-10 7.9-10 le-OS 7-10 9.9-1 4o-I0 1..6e49 2.0-09

Cm-247 2.1.-09 S.0 1 50-O 4.60- 6..-O 4.10-09 5.70-10 2.8-CS 809 12.S
Cm-248 124-3 1.7e-14 8.1e-14 2-e-13 3-5-13 22e-3 32s-14 16o-13 4.9-13 6.4-IS
Bk-249 5.le-12 7X5-13 3.6e-12 1.1.-11 1.-lI 9.9e-12 IA42 69-12 2.1.-11 2-ge-Il
CF-248 lAo-S 2.0U-14 9.6&14 &013- 3.9-I3 Z27-13 3.60-14 1-S13 5.-13 7.76-IS

Ck5O 1.3.-13 128-14 880-14 28e-13 3.7-13 2.613 3.5-14 1.7013 .3IS 7.131S
Cr451 529-10 7.-1 3.6-10 1.1.-CS 15-09 1.-09 lAO-10 690-10 2.2-OS 2.9-C
cf452 1.6-1IS 2.SBe14 1.1-1S 3.5e-1S 4.6-13 3.1-e13 4Ae14 2.1e-13 6.7.-13 .9-13
Cf24 12eO8 1.5-OS 8.-OS 2-OS 3.9eO 2A-S 2BO09 1.0 SM-08 74.-8

Note: To conert hOse values to movotlonal units (mmy pePr pcg or nmmfy per pCU01 2), mUiply by 3.7e-S
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Table G130 Normalized effective dose equivalents from all pathways: Drinting-copper pipes
Radionuclide Mass-based EDE (pSvy per Bqfg) Surfictal EDE (sSv/y per Bqfam2)

Mean 5th 5th 90th 95th Mean 5th 5 90 95th
H-3 00e+O 006400 0.00400 0.00 e 0.0+0 0.0.+00 0.00+00 0.0400 0.0400 0.00400
C-14 0.00+00 0.000 0.0.400 000 0+00 O.Oe+0 .. 9400 000 0.00e0 0.00
Na-22 2.79-10 3.60-11 1.76-10 5.96-10 8.3.-10 52.-1O 8.8.-11 3210 1.10.0 1.68-O9

P-32 1.6.-12 3J-24 43.-IS t4-12 8.86-12 ~110-12 5.96-24 8.29-IS 2.80-12 1.3.4I

Ck% 0.0+0fI00 0.0 9+00 O XOffO 0900 0.09+00 0 .08+000 0.00f00 000 0800
K-40 5.60.10 7.70-11 3.50-10 1.2e09 1.7"09 1.1.O9 1.50-10 6.9o-10 2A..09 3.3.-09
Ca-41 3.9e11 520-12 2.411 &3.-*1 120.10 7.5.-1 1.00-11 4.60-11 1.60-10 2.3-10
Ca-45 2.8*11 1.70-12 1-l11 .LB-11 1.00-10 5.411 33012 250-11 1.30-10 2.0.10

Cr-SI t.-113 22.-19 3.50-18 Z40-13 U4-13 2.2.-13 4.3o-19 B.8.-18 4.7.43 12A-12
-53 1.2e-10 1.60-11 7.4e-11 2.50-ID 3.60-10 220.10 32.11 1.4a.10 4.90.10 IL9o10

Mn.54 t.o-09 1.60-10 &85-10 32-09 4.7-09 28.9- 3.10 1.6.-09 6.2009 9209
Fe-55 2.0.-09 2.3.-10 12.-O 4.4oM 8.39-O 39 4.4.4 0 23.4O9 8Z.-09 12-OS

Co-58 1.408 1.0-10 26.-O9 3.5o0-0 5.108 2.6eS 1.96-10 5.0.9 .8-O8 120.07
Co-57 &35.- 2.4.-10 1.80-9 &1809 12-08 6.80-09 4.5.-10 3.5.-O 1608 2.4.-0
Co- 35-09 1.69.11 3e-10 9.0O9 1608 8.8e-09 3.20-11 1.0e-09 1.8e.08 32e-OS
co-60 9.5.-OS 8.7- 5.5.-OS 2.1o.07 3.10.07 -1.8o-0 1.600 1.1o.07 4.2n07 8.00-07

N163 .2e009 5.50-10 39-O 1A48 2,1-08 12-O0 1.1"-OS 6.8.-O9 2.7e08 39-08
Z-5 2.-OS 22e-09 1A-O a8.0O aeS8 5.0OS 4.3O9 2.7.-O8 12907 1.7e-07
As-73 4-5o-10 5.1-12 1.09-10 1.2.-OS 2b09 7e-10 9.90-12 2.0e-10 2A49 3.Be-O
S0-75 9.909 3.8s-10 39- 2.5.-OS 309 1.9.-0 7294b0 7.4-9 480S 7.5o-05

Sr-89 1.90-11 1.8-14 1.3o-12 520-11 9.7-11 3.7e-11 3.30-14 2.50-12 1.09-10 1.90-10
SrC 4-5e-09 .18-10 2.8-09 9.9.94 1.408 8.7.-09 12o09 5.5.09 19-08 2.6.-0
Y-91 2.5e-11 .7-14 2.60-12 6.7011 12e-10 4.60-11 1.10-13 4.9o-12 13.-0 2.3-l10
Zr.93 &194.1 8.2.12 3.9.-l 1.30-10 1.80-10 1.2.-I0 1.8941 7.4941l 2.50-10 3.6-10

Nb-93m 1.5-11 2.10-12 9.50-12 3.3o-11 4.70-11 2.9.11 4.0e-12 1.8.11 8A.-11 9.10-11
Nb-94 22e-10 2-9.41 1.4e40 4.70-10 0.7.1D 420-10 5.76-11 2.6010 9.1-10 1.3.-9
Nb-95 3.00-12 1.09-1 3.96-14 7.3e-12 1.7&11 .9e-12 2.0e-16 7.5e-14 1.4-11 32.-11
Ma-93 4.8-11 8A-12 3.0-11 1.0e10 1.5.-10 9.3.-lI 12e-11 5180-11 2.00-10 2.8e-10

To7n &4o-12 7.9914 1.4-12 1.4.-1 2.4-11 1.0e-11 1.5.-13 2.60-12 2.80-11 4.80-11
To-99 4A4-1I 6.0-12 2.8.-11 9.40-11 13e-10 65o-11 12.-11 5.3.11 1.80-10 2.6.-10
F41-03 83o09 1.0-12 2.0-10 220-08 4.608 1.608 1.96-12 4.00-10 42.S e96-OS
ha1AS &6-07 1.le-07 5.347 1 1.9o-W 27.06 1.7e 220-07 1.000 3..06 5.2-s
JOWG~$~ =- ORO ___

AO-110m 2.6-07 2.8e48 1-So07 5907 .6-07 51.T 5.4O 2.9e.07 1.1-0 1.7e-W
Cd-109 3-S 3.89 2.0.-0S 7.8.-OS 1.1*007 87.-OS 7.4.9 3.9e-08 1.507 2.10-07
Sn-113 S.7eO9 1.9.-10 2.1e09 1.4-08 2.4e.08 1.1.-O 3.7910 4.0.09 2.8.08 4.6e08
Sb-124 12.08 2.6011 12O9 3ie-O 59eB 0 2.3-OS 50-1 2.3.-09 59.-08 1.1e07

To-123m 5.8.-OS 220-10 2.2e-09 1.5.08 2.3OS 1.1.-08 43-10 4. 2.8 4.58
To-127m 83o-09 2.50-10 2.9e09 2.1.08 U4oS 1.6-S 4.96-10 5.609 4.1e08 6.6e-08
1-125 0.00+00 0.00400 0.00+00 0040 0.0.400 O.OeO0.00400 O.Oe+00 O.e00 0.0+00
1-129 0f400 000 0.0000 0.0400 0.0o+00 0.00+00 0.0.00 0.00+00 0.0O+00 0.0.400

C0-I34 2.6-07 37W8 1.7.4 &7O. 8.0e07 5.0a-07 7.0.08 32.07 1.1e46 1.50-08
Cs-135 3.408 5.1 -09 22-08 7.4-S 1.0.07 5.7.-08 9.8.*9 4.3.08 1.4.07 2.0.07
Cs-137 2Ae-07 3.5.-S 1.3-7 51.47 720-07 4.6.07 8.08 3.07 9.907 1A
Ba-133 9.7941 1.3.11 .19-11 2.10-10 3.0-10 1.96-10 2.51-II 120-10 4.1-I0 5 .7910

C.141 3.10.12 4.6e17 2-5.-14 7.2e.12 1.7e-11 8.00-12 .8-17 4.9o14 1.4-11 32A-11
C-144 3.00-10 3.1-11 1.7-10 6.7010 98-10 5.80-10 5.8-1i 3.-10 1.3.09 1.9-OS
Pn-147 2.40-11-. 3.3e-12 1.5w1 5.3-11 7.60-11 4.711 6.2e-12 290t11 1.0a-10 1-D10
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Table 1.30 Nomalized effective dose equialent$ from aU pathiays: Drinking-copper pipes

Radionuciide Mass-based EDE (USvly per Bqg) Surficial EDE (S*y per Bq/cm2 )
Mean -th 50th 90th 95th Mean 5th 50th 90th 95th

Sr-151 lie2-1 1.6&-12 7.3e12 2le-11 .e-Il 2-e-I e-12 lAe-Il 4.8e-11 .9e11

Eu-154 2#..o U61 1.7.-10 6.7.e-10 .1-ID 6.10 O 7-II 32ie1- 1.1e009 16-09
Eu-155 4.0-l 5-12 2.Se-11 8.6e-11 12e-10 7.8-11 1.1.e4I 4A.-1l 1.70-10 2.0-ID
Gd-153 A9-11 1-12 7.9.-12 3S11.-l 48e-11 28-11 2.Se-12 1.Se-11 6 -Il lA-I
TbI6O 2-Se-11 3.6.-1S 4.1e-12 62e-11 1.1.-10 4.5-11 3.1e-13 8.Oe-12 12e-10 2.e-10

Tm-171 9.2e-12 12e-12 5.70-12 2.0e-lI 2h-11 1.8-11 2.Se-12 1.1.-11 .- 11 .6.e-11
Ta-182 4Oe-11 13-12 lAe-11 1e-10 1.6e-10 7.7e-1 2.5e-12 2.7e-1 1.9e-10 S2e-10
W-181 1.912 6.7.-14 7.1e-13 4.74-12 T7e-12 . 3e-12 1.0-13 IA12 .0e12 lAo-11
W-185 .i6e-12 4.7e-14 Lie-12 Ie-11 2.6e-11 1.le-11 8.9-14 2-e12 .0.-Il 5.0.-11

Ir-192 .9-O 3.3010 76-S 1.le-07 .07 7.Se-O 6-10 1*-O8 2.1.07 3.6e-7
1204 - 1.Ae-S 20-09 890-09 29-S 4.1e-08 2.7e-08 3.909 1.7.08 5.7-O8 Oe-o8

Pb-210 1.7.04 1-05 9.7e-O5 38-04 660-04 32se-04 2.05 1.9e-04 7.3e-04 1.1e 03
WN-2W7 2Ae-O7 4Ae-08 Ile-07 1.I.-07 60-S07 5e0-7 8 3.6e-07 ie-OS 1.6-

Ra-226 16o-07 - 2.-08 1.1e-07 4.0e07 6.e-07 3.50-07 4.7e08 2ie-07 7.76.07 1.1e06
Ra-228 4.3006 5.7-09 2.-S 9eOS 1.4A-07 8.2e4-8 1.1e-08 5-O 1.047 2.6e-07
Ac-227 2.4-06 2i2e-07 lAo-OS 5.50-08 78-OS 4.6-S 4.30- 2.7e-O6 1.0.05 1.6-O
Th-228 15e-07 14-08 1.07 42e-07 6207 3e-07 2.6e-08 2.007 .007 li-06

Th-MD 2Oe-07 1..-OS 1.1e07 4Ae-0? 6Ae-07 3.8-07 2.8-O 22e-7 &Ue-07 13-6
Th-232 16-06 12e-07 92e-07 3.e0O6 i2e06 3.1e-06 2.30-07 1.8.O06 7.0-6 10-S
Pa-231 6Se-6 S5.10-07 3.7o-06 -15.- 2.1AW :05 1-O5 9.8007 7.1e-06 2.9-5 4.2-O5
LL232 5.8007 4A-OS 3ie07 1.30.0 1.9.-O 1.1-O06 8.4.0 62"-7 2.5&M0 3-So-O

U-234 9.1e-O8 609 6.1-08 2.1e-07 3.0-: 1.07 1 - 9.7e-08 4.Oe-07 S9-07
U-235 8.9-OS 6.8.-09 6.0e-08 2.0-07 3.07 - 1.7-07 1-08 98-08 3"07 5807
U-23 8.6.-S 65-09 4.-08 2.0e-07 2.0.07 1.7.-C 1.3.08 92-08 3S-07 5.6e-07
U238 8-0 6o-09 4.8.0 3.-7 2-907 130-7 1.3-S 92e-O 3.807 60-07

Pu-23S 1.50-07 lA0 8 .-OS 3.5-7 5b07 - Oe.07 2.7e-08 1.7e-07 68- 9.8-07
Pu-235 .e-07 5.0e-08 3.1e07 lie-OS 1.7e-0 - 1.OeO 9.5-O8 6.90-07 2Ue06 330O6
Pu-239 5.9-C7 6.-O 3A07 1-06 1.9-06 1.1.e-6 1.1.e07 6.60-07 26-06 7e-06
Pu-240 5.9.07 5.0- 3Ae07 1.3.-06 1.e-06 1.1e06 1.1e07 6.6e-07 26-O6 3.7e-06

Pu-242 6S07 E.- 3.207 12-OS 1.-06 1.1.-OS 1007 6e-07 2A-6 3Se6
Pu-244 660-07 S2-O 32.07 1- 1.e06 1.1e-06 10-7 62e-07 2A6- 3.6e-O
Am-241 60.-7 6 -S 35-07 -13.-O 20-OS 12e-O6 -1.1e-07 6.7.-07 28e-06 3Se-O6
Arn-242m 4e.07 4.6-O 2.9.07 1.1.06 _.6-O e-07 6.08 6507 2e-06 32-06

Cm-242 6.1.e09 3-10 2.8.-09 10S 2..-S 12e6- 6.4I 6.4-09 28-08 43B
Cn-243 4.1e07 3.98O 207-07 9ie-07 1-O U 7 74- 4.6.7- 1806 2.6e-06
Cm-244 3ie07 3.1-e08 107 7e-07 1.le-6 6e-07 eOW8 3.7-0? 1.A-06 2.0.-06
Cm-245 6-07 2e-O8 3Se-07 1 .5-06 2.1.-06 12e06 12 7 7.3-07 260-0 40-06

Cm-247 570-07 .50-O 3 =e07 1. 1.9.-OS 1.1.-O 1.07 6.6.-07 2Se-OS 3.6O
Cm-248 2ie6 22.-07 1.-OS 5.1.e- 7e-06 4A6-OS 4.1e07 - 2O 9.9.-O6 14.-5
Bk-249 9.9.-10 7Ue-l - 6..10 2.3-09 34-09 1.09-O 1109- 1.0.-OS 4-e9 6.6.-09
CF-24U 3io-8 2.6e09 1.7e4O8 7Ae.-O 1.1-07 6. 1.-O 5.009 33O IAe-07 2.1-07

AO~

Cr25 3Se-07 3.1.-08 19.07 78-07 1.106S 6.5.-C? 60e-8 3.7-7 1..-06 2.1e0-6
C-251 8.1e-07 ;7-O 48-07 .e06 2-06 - - 16 - IAe07 8.9.07 36.- .1-
Cf-2 IAe-07 1.3.08 8.0&8 3.3-07 48-07 2.70-07 2Ae-O8 15.07 6307 9.0e-07
Cr-254 3e-08 8.1-11 .6e-09 9.4.-O 4e 8 7 7.0- 150-10 699 .- S__1.8e-07 4

Note: To convert mese values to conventional units (mremly per pCVg or mreffy per pClcm, Mp by 3.7-S
- r~zz-o1I
Us01 rUKI:AJ104V
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Tablb 01.31 Nornalzed effectie dose equivalents from an pathways: Scrap disposal-lndustrmal
Mass-based EDE (pSvly per Bqfg) Surfidal EDE (Syly per Bqfcm2)

loflU°lidO Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th
H-3 0.00 0.00+0 0.0&.400 000 0e0.00 0.0400 O.O.o00 Oo00 O.0.00 0.0.400
C-14 2.6 9.9.09 7.9-08 5.e07 8.7e 07 50.-07 1.908 1.5.07 1.1e-08 1.7-08
Na-22 2 -01 1.0-02 &002 l7e-01 8.801 50 1.90-02 1.5-l 1.100 1.7.+00
P-32 1_544 5S. 4.0 33e.04 S2o44 3.0004 .1.0 8 5 4. 1.0O0

C-36 4-50-05 1.8-0 1.4.-05 1.0004 1.5.04 58-OS 3.30 2.705 1.90-04 3.-04
K40 2.0.02 7.6804 .1e03 4.-o02 67e.02 3.8e002 1.5e03 12e-02 14.02 1.3e01
Ca-41 00000 0.00400 0.00400 0.0000 0.0.400 00.400 0.0.00 0.000 0.0.400 0.000
Ca-45 1.1.OS 4A08 3-7 2 390 2.2-6 4-S 8-7 4.9.-O 77.-O

cr-S1 2.7.-O0 1.00.04 8.3e-04 5.9O03 9.103 .5U03 2.0o-04 1Xe-05 129-02 1.802
Mn-53 0.0000 0.0+00 0.0400 0.0+00 .OO00 00400 0.0040 0.00400 00+00 0.04-00
Mn-54 9.8.-O 3.70-03 3.00-0 2.1-01 3.3-01 1.9e01 7.1e-03 5.7-02 4.1-O01 m-01
Fe-5 S0.+ 00 0.0.4 0.0.+00 0.000 000 000 0 0.00+0 Q0.000 0.+00 0.00+0

Co-S5 42e-01 1.50 13-01 9.1e-01 IA9+-O 8101 3.1-02 2.501 1.8e+00 2.80400
Co57 9.3-03 3.6-04 2.9e-O 2.o02 3202 1-2 6.9-04 .5-0 4.00-02 B.2e.02
Co-58 1.0e-01 4.00-03 329-0 2.3-01 3.5-01 2.0.01 7.7O 03 2*.02 4.5eO1 7.10-01
Co-S 3.1011. 1202 9.0-02 7-01 1 .O+0 6.00-01 2.3.0 1.80-01 1300 2.1o00

NW 0.00400 0.004 0 0040W0 004 0 D+ 0-00 ' ra o 0i00+ Mf+ 00MT3 0.0 -0 OD0 nooo Q00+0 l?.0f00 0.0+00 0.0400 0.0.400 00.400 0.00400
Zn-65 8.902 2.7e-03 2.1-02 1%.5O 2.301 1-01 5.1OS 4.1o-02 2.9-01 4.6001
As-73 1.7.-04 65e-O 5.1s-0S 3.6-04 5.6.04 320-04 12. 05 9.9&C5 7.19-04 1.10-03
S-75 3002 IAO-03 1.1-02 7 J0 12001 7.0.-U 2.-03 2.1.-U 5- 2AO01

Sr-89 1.5o04 .0-0 4.8o-0 3.4-04 s2o04 3.00-04 1.1.-S 92.-0 .6e04 1.003
Sr-90 4.7s-04 1-S 1.40-04 1.0a.03 1.6e-03 9.1 04 3.4.-OS 2.8e 04 2.0.- 3 1e-03
Y-m1 5.6.04 22.4OS 1.7.-04 12.O 1.9a-03 1ie-OS 4.1e 0 3.3e-04 2.4-OS 3.80-03
Zr-93 1.7.-O9 53.-11 4.80-10 3&5-O9 Ble09 3.4.-O 1.00.10. 9.30-10 6.8.-O9 12.-O

Nb-93m 20-O 7.6-OS Bto-07 430 I.7e0B. 3.8.-O I07 12- Ae-O 1.3.-S
N94 1.8e-01 7.1eS- 57o-02 4.00-1 63O 3.6e-01 1.4.02 1.1-M1 7.8o-01 12e400
Nb-9S 7.6-02 2.90-03 213-02 1.7-01 2.6e 01 1.50-01 S.o-03 4.5-02 3201 5.10-01
Mo-93 1.1-0S 4-07 3-e08 2-Se-O 3.8.-O 220- 6.3o07 B.7.-OS 4.8.-05 7.605

To-97m 3.4.-05 1.3.-OS 1.0-05 7A.o4S 1.1e04 .6e-0S 2-So-O 2.0e-0S 1.5o-04 2-3e-04
To-99 2.4.-OS 92-O0 7Ae-07 52-S8 &1e0- 4.6e08 1.807 lAo-OS 1.0o05 1.6-05
Ru-103 4.50-02 1.7.-03 1.4e-02 9.9-02 15-01 8.8-02 3.-03 2.7.02 1.90-01 3.10-01
RAIG .2e02 9.3B- 7.4.-0 5.3O-012 .02 4.7-0 8-03 1.4.-l 1.0-01 1.801

Ag-Il0rn 3.2.41 1.20-02 9.8o-02 7.00-01 1.1.00W
Cd-09 5.00-04 1.90-OS 1.5W04 1.103 1.703
SrF113 2.7.02 1.0.03 8.1-03 5.88-02 9.0.402
S.124 2.00-01 7.8003 6.202 4A.-01 &801

2001 2A-02 1.90-01 1A+0 - 2.100
9.7.04 3.7-OS 3.0.44 2.10-03 3.3.03
5.1e-02 2.0-03 1.8o-02 1.1-1 1.80-W01
&91_ 1.502 12e-01 .7.-41 1.4.+00

To-123M 1.1002 4.4-04 3.5.-O 2-502 3.98-02 229-02- 14.04 88.03 4.9e02 7.8e-02
To-t27m 8.06-04 2.3.0- 1.80-04 1.3.03 2.0.03 1.2.-03 4.40 3.6e04 2.650S 4.0.-0S
1-125 2-90-04 1.1.-OXS 8.8.0- 6304 9604 5.e-04 2.1.S 1.70-04 12-OS 1.9.43
14129 .5e-04 90 7.6o-OS .40-04 140-04 4.8-04 1.8.4S 1.*-04 1.0o-03 1.70-S03

Cs-134 1.80-01 &90-03 5-02 3.9.41 &1o-01 3zSe 13w.02 1.10-1 7.601 12.400
C9-135 7.30-07 2A-O 22.-07 1.6-05 250-0 1.4.-O 5.4e-8 4.3-07 3.1.-OS 4.9.4
CS-137 .5.02 2-o-O 2.00-02 1.4.-01 220-01 1.3.41 4.8e-03 3.8-02 2.8.-O 4AFOl
Ba-133 3.8-02 15o.03 12-02 &20-02 1.301 7.30-02 2.8O3 22-U 1.60-01 250-01

C.-141 510-03 2.0.04 1.6-03 1.1e02 1.70-02 9.9e-03 3.7-4 3.0.-0S 2.2.42 340-02
CO-144 SO-O 2.30.4 1.80-03 1-02 2A.02 120-02 4.40-04 30-S 2-5-02 400-02
Pm-147 9.50-07 3.6e-0O 2.90-07 2.1-OS 32.0-S 1.8e-0 7.00-05 5.6.7 4.0.-0 8.4-OS

_ _ _ _ .40_0 __
NUREG-14 G-62



ArepixG-
t .

NommEzed Wective Dose Eqdvalents ftom Covm
Table G1.31 Normalized effective dose equlvalents fom all pathways: Scrap dIsposal-Industrial

Rafionuclide M asaed EDE (pSvty per Bqg~) Surhcal EDE (Psvly per Bqfcm2)
Mean Uh 50th 90th 95th Mean Sth 50th 90th 95th

sm-151 1.90-O8 72.-la 68e-4 4.1.-O 6A.-OS 3.6e-08 1Ae.09 1.1e-08 608 1.3e-07

Eu-154 1.e1 6Ae-03 4.6e- 32001 5.0.-O 2.8.01 1.1e02 S.S-02 62.01 9.801
Ez-155 SAc-03 1.3e-04 1.1e-03 7.6e-O 120-02 .7-03 2Se-04 2.0e-O3 1e-02 2.3.-M
Gd-153 45-03 1.0-4 1A.-03 1.00-02 1B-02 8e-W03 3.3-4 2.7-03 1.e42 &Oe-
lb-SO 1.2e-0 4.7.45 3.70.0 2.7.-I 4.10-01 2Ao-01 8- 3 7.2.-0 5.2.-l 8.2.-4

Tn-171 2.1-O5 8.le-07 6.5.06 4.6e.45 720-05 4.1e05 11;6 12.O5 0.05 IAe-04
Ta-182 IA-O 6.6e3 4.4.42 3.1-01 4.9.41 2.8.1 1.1402 86.2 6.1e-01 9..41
W-181 A0O3 SA..C5 4.344 3.0.3 4.7003 2.7.43 1.0-4 82.04 5.9-03 9.43
W-85 - 7.7e0 307 2A9-6 17.O 2.05 1.55 6.0-07 -4-5.i- 33e-OS 62eO5

Ir-192 8.1e-02 31e03 25.2 1A".1 -2.7e.41 1..-01 6.0-03 -4-02 3.5.41 5..01
11-204 7.70-S 3A06 24-05 1.7e-04 2.6e04 1.5.44 6.06.- 4.6e5 3.o04 - 2.-04
Pb-210 i2e04 4.5.46 e.6.5 2.-04 3-04 22.44 85e- 6.9S05 4e-4 7e-04

i-=207 18I 69.43 5-02 3.9.41 &1.1 3.5.1 1.3e 02 1.1.41 7.6.41 120+00

Ra-226 2.1.1 82e.03 6.5.02 4.7.41 72.41 4.1.41 1.6.42 1.301 0.041 Ae400
Ra-8 t.Ie-Cl 4.4.03 3.5002 2.501 3.9.1 22.41 6Ao403 6.6-02 4.9.01 7.7.-C1
Ao.W7 3.02 1.0-03 12e-02 6.4-42 1.3I1 7 2 2.8e3 2.3e-02 1.6001 .6e-01
Th-228 1e-0 74e-03 S 02 42."1 6.-l 3.7.-0 1.-02 1.1.41 L2.41 1.000

Th-230 2.5e.05 .7.7 7.7e- 5.65 85.-05 4.805 1A6 15.45 1.1e4 1.76.04
Th232 e-04 Ge-06 8.05 62e-04 1.1e03 6.0.4 1.8e45 1.-04 1203 2.1e3
PaI231 3 3 1AO-04 1.1e03 8.0e3 12e42 7.1.43 2.7e04 .2.43 1.642 2.5e02
U-2 1503- 4.-05 42-04 3.1.03 5.4e03 3.00- 3 8.9-05 82e04 6.0.43 .1.2

U-234 f 7.6 2..7 2..6 1.7.S 2.45 - 1.5. 5.7 4.5.06 32-O5 5.1.0-
U-235 12 5Ae-O4 4.4.43 3e-02 4.9-02 -2.802 1.1e-S3 85.03 6.1e-02 0.7e.02
U-236 4.1.OS 1-7 1-S 8.Oe46 1Ae4 7.9.46 3.0e-07 2AeO6 1.7.-OS 2.7-05
U3-B 2Z-03 8.7.-O5 7.7.04 5.5603 68.43 4.943 19e4 1.5.03 1.1e02 1.7e02

Pu236 4.5e06 1.7.47 -1Ae0 9-OS6 1.5.05 8.7.06 33.7 2.7.-06 19-O 3.045
Pu-238 9-O 1-1e-07 89.4 6.3.06 .- 6 6.6e06 2.1e07 1.7e-06 12.05 19.-
Pu-239 6.e08 22.07 1.7.46 12-0S 1.9-05 1.1e5 4.1e07 3.306 2..5 3-MOS

0 2'__6..-l 8 1.1e0076 95.6 5.-06 2.1e07 1.7.06 12.-O5 1.9.-O

Pu-242 2.06 9E.- 707 5.3.46 8.3.06 4.7.46 1.8-07 lAo-06 1.05 1.-05
Pu-244 3.9.02 1.5O- 12e42 8.60-02 130t-0 7.5.2 2.8e3 2.3.42 1..1 2..1
An-241 8S0e4 3.2-OS 2.6.44 '1.6.03 2.8.4 1.6.- .1e-05 4.9.44 3.-03 56e-03
Am-242m 1.3.3 4.9-O 3.94 2-O 4A03 2-r.-3 9Ae-05 7.6.44 6.e-03 86-03

Cn-242 31.e46 12.47 9.6e7 66: 1.1-O5 Lie-O6 2.307 169-O 1.3e5 .1e-O5
Cm-243 1.1e-02 4.3e04 3.4-03 2.4.02 3.5-02 2.1e2 82e04 66.03 4.7002 7.42
Cn-244 2A-O 92e8 7e-07 52.46 8.106 : 4.6e6 1.8e47 14.06 1-05 16.45
Cm-245 65-S 2.544 2.03 -1Ae-02 22.02 1.S1-02 4.8-04 3.8.3 2.8.0 44-02

Cm-247 3.5.o02 1Ae-03 1.1e02 78.02 12e-1 6.902 2.6.-03 2.1e02 1-l 2Ae1
Cm-248 1.7-OS 6Ae0-C .1e47 3.7.46 -6.706 32.46 120-07 9907 7.1.-06 1.-e05
Sk-249 1.8.06 4..-08 4A07 32e-06 556 3.0e.06 9.3.8- 8.5.07 62-06 1ie0S
Cr-248 2.3.-S 90.8 72.07 Lb-06 7.9.-O 4.5-O 1.7.47 1Ae4S 89.- 1-0

Cf250 22e-C 8.7e8 6.907 4.9.46 7.7e06 4Ae06 1.7.-07 1.3.06 96-O6 15.-
CI251 - 1.002 3904 3.1e-03 22e.02 3.40-02 1.92 7.4.04 6.9.-03 43e-02 6.702
c-252 3.36 1.3.47 1.0.46 7.346 1.1e5 6.-06 2Ae47 2.0e-6 1e-05 22e-O5
Cf454 6.70-09 - 2.10 2.109 1-W 22e-08 130.08 49-O 4.0e.09 2908 48-OS

Note: To convert l#es values b0 e _onvetinal units (mlmfy per pCIg or nmly per pCl/cm) u y by 3.7.-
U6 _U bU-.04U
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NormaHzed, Effective Dose Equivalents from Copper Appi 01

Table 01.32 Nonnalkzed effective dose equivalents from all pathways: Scrap disposal-municIpal

Radionuclid Mass-based EDE (tjSvly per Bqjg) Surficial EDE (uSvyy per BqIcm2)
Mean 5th 50th -90th 95th Mean 5th 50th 90th 95th

IS3 0.0.00 0O.+0 0.0.+00 0.0.400 0.0.00 0.000 .0*00 0.0000 WD0.0. 0.0.400
C-14 6.5.-08 5.4.-10 1.70 . 1--07 2.3-07 t 7 1.0&009 3-08 2.e-07 4.50-07
Na-22 B5e-02 5.5.04 1.7&-0 1.4.-01 2Ae001 1.3e 1.00-03 3.402 2.6 4.6e-01
P-32 3.80-05 32 1.00.0 .1.O IA9-04 7.-OS 8.00 24.0 14.5-04 2.60-04

I- 1.2e.0 9.6.-o 3.0e-w 2.4.05 4.2-0S
K-40 S&0-03 42.0-S 13-03 1.0002 18e-02
Ca-41 0.0.00 0.0.00 O.O 0000 0.0
Ca-45 2 Ae07 2 -9 7.70-08 6.w4 1.0-0

2.20S 1.8.47 5.9.OS 4.7.-OS. 8.0.-OS
9.70-03 8.0-0S 2.6e-03 2.0-02 3.50-02
0.00 0.000 0.0+O0 0.e0.0 0400
5.680 4.60.09 1.5.47 12.-O 2.-O

cr-SI

Mn-54 

F.-SS

8.8e.04 A78-O 1.88-04 1Ae.3 2-03 1.3e03 1.1-S 3.5e-04 2.8e-O 4.7e43
0.000 0.0.400 0.0800 0.0400 0.08*00 0.0.400 0.0.400 0.0.400 0.0.00 0.0.+00
2.4e-2 2.0-04 &48-03 5.12 8.8002 4.702 3.9e04 13-02 9.9-02 1.7e-01
0.0.400 O.O00 000 00 0.0.400 Q0.0a00 0-00 00 0.0.400 6.0.40 0.0a+O0

Co-So 1.1 01 8.8e004 202 22"1 3.8-01 2.00-01 1.7.003 5-02 4.30 7.3.01
Co-57 2A03 2.0-0 .20-04 4.903 8.50-03 4.683 l8-OS 12e03 50-03 1.6-02
Co-so 2.6-02 2.2e 04 7.1."3 S.5o.I- 9.6.02 5.1e602 4204 IAe-02 1.1._Ol 180-01
C4-SO 7.88.02 6.5.-04 2.1.02 1.8.41 2.8.4 1.5m-01 1.2-0 4.00-02 .10-01 5.4.41

N'63 0.0 0.040.00.0.400 0.0.+OO O.04OO
Zh6S 1.7002 1-04 4.680 3.6-2 .3-02
As-73 42-05 3-5o-07 1.10-S 8A7.05 15-04
S.-75 &I1-03 7eS 4-0 1902 33.-0

O.OO O.e0+.. 0.00 0.00 O..00
3.4.02 2.8eQ4 9003 7.0.0 12e-01
8"205 8.70 22.S 1.7.-04 2.9.-4
1.80-C 1.44 4.7.-O_ 370-02 :63.-C

Sr-89
Sr-9D
Y-M
Zr-9_

3.9.-0S 3.38-7 1.0-O 8.1-05 1.4e 04 7.6.-0 82.47 2.0.-05 1.6.-04 2704
12e-04 9.9-7 3.1-OS 2.5e-04 43044 2.3e-04 1.9e4 0 U.1.-S 4.8.-04 &3.04
1.4e-04 12eOB 3O 2.90-04 5.1 04 2.7o-04 23.-OB 730-5 5.7-04 9.80-04
4.8._0 &1&12 1.10-10 9.10 1.69_, 9010 6.00-12 2.1-10 1.9e.09 3.2-09

&ye`-4�3T'.L--T -Z

Nb-94
NbOS
Mo-CS

5.0.47 42-O9 13eO7 1.0e 18 9.7e07 8e09 2.-7 2.0.0-S &50-OS
4.7-02 3.90-04 129-02 9.7e02 1.7.41 9.00 - 7.40-04 2.40-02 1.9.-Ol &3-01
1.9-02 1.6004 Se-03 4.00-2 8.9.02 17eO2 3.104 9-9-03 7.8-02 1.31e
28e-O 2.4-C 7.56-07 5_Ao-e 1.0-O5 _ 5.-Cl 4.-CS 1.50-0 1.1-05 2.0-O

To-97m a6e4 72-O 2306 i.-S 3.1-O5 1.7.-O5 1.4.47 4.o505 3.5.05 8.9.45
To99 80-07 5.1-09 1.60-07 1308- 2.2.- 1.20-S 9.6-09 3.1.47 2.4.-OS 42.-0S
Ru-103 1.1-02 9.60-05 3.10-03 2.4.42 4.1-02 2.2.02 1.8.-O S.9e-3 4.6e02 7.9e-2
Ru-l0 ILIO-03 .1."5 1.0-03 1-3-02 22.02 12.02 97e.05 3203 25.02 4.3o-02

' / 11__~~~~~~~-
Ag 10M &1.-Ol 88.04 2.1.-0 1.7.-01 2.90-01
Cd-lO9 1-3e-04 1.1e-0O 30-CS 2.6-4 4.6.04
Sn-113 .7e-03 &6-OS 1.8.03 1.A-02 - 2A4-02
Sb-124 &1-2 4.44 4-0 2 1ACl0 1.88-O

._,n174i.7-.3aS$i;7 .tsb��.�..S.";;.i.3->-.d_

1.601 13-03 428-02 3.3.01 &60t-0
2.4.04 2M94BO i.o05 &1.-OS &8.04
1-3-02 1.1.4 33eo03 2.7. 02 4.60-02
9.90-0 82.04 2.7-02 2.1.-Ol 3.5.4

Te-123m 2.9-03 2.4-O5 7.7e-04 6.00-03: 1.00-02 5.60-03 4.6-05 1.50-03 12e-02 2.00-02
To-127m 15e-0 103.-O 4.1-OS 3.1.44 5.5.04 2.9e404 2A-OS 7.9.-O5 62A. 1.1.03
1425 72.-S 6.1.-7 1.9.-05 1-904 2.6004 1AO.4 12.-O 3.8-O 2.9.04 5.0Q4
1-129 .2e.S 5.2.07 1.6.45 13.-49 2.3.04 12944 9.90-07 32-5 2.5-04 4.4.04

CS-134 4.5e-02 38.4 12.02 9.4.02 1.601 9.8e02 729-04 2.342 1.81 3.2e01
Cs-135 1.8e-07 15.-O9 4.9.48 3-C 8.7e-07 3.6007 2.9e-O9 9.5.8 750.7 1.3.-O
Co-137 1.6e-02 1AO-04 4.-0 3A02 5.90-02 32e-02 2.6e-4 8.5-3 8.02 1.10-01
BO133 9.50-03 809-05 2.5.O& 2.0-02_ 3o-02 1.8e-02 1.5.4 4.90.- 3.8042 &66-02

C-141 13e-03 1.105 3.4.44 2.7003 4.6&-03 2.50-03 2.0S .7.44 S.2e03 8.8.03
CO-144 1.5.-3 1.30-05 4.0.44 3.1.43 5.4-03 2.9.43 2.404 7.80-04 &10-03 1.1-02
Pm-147 2A.F07 2.0.09 63- 3.0047 a707 4.6047 3.80-09 120-07 9.7e-07 1.7.0-S
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dix G-1 Nomalized Etective Dose Equival from Copper

Table G1.32 Normalized effective dose eculwalents from all pathways: Scrap disposal-nclipal

Radionuclide Mass-based EDE (VSvIy per BqOp) SuTicial EDE (pSyly per Bq/cm2)
Mean 6th 60th 90th 95th Mean t Sth 9th 95th

Sm-151 4.7-C9 4be-1l 1. -OS e9 17.-08 892e. 7.5o-11 2Ae-09 1e-08 _3-C8

Eu-154 -&7.-C2 3.1e-04 9-M03 7.7eC2 1Je-01 7A.e-2 5Se-C4 1.9.02 I.SeO1 .2.69-01
EU-155 a7-04 7.3-06 2.3e-04 1-M03 03 1.7e-03 l.-OS 46e-04 .6e03 6.1-e03
Gd-13 12e-03 9.6-06 Ue004 2Ae-03 4.1e-03 229-03 1.9005 6..04 4.7e03 .0.03
Tb10 3.1e02 2.6e-04 L2e-03 63e2 1.1-M 60e02 4.9004 ie-02 12e-l 2.1e-01

Tmi-171 .3.-S06 4..08 lAe-6 1.1-05 1.9e-O 1.0.-05 8.5e48 2.0e06 2.e05 37-C
Ta-182 3.6-02 30e-04 9.7.-03 7e-02 1-Cl 7bOe02 6 4Bo04 .1.902 1e~1 261
W-181 S6-04 2.9-M06 9-05 T73-04 1.3.03 66-04 6.-06 180-04 14.03 2Ae.3
W-185 1.9.-O6 1.-O 62e07 4A0e- 7006 3.79-S 3.1.-O8 1..OS 7.806 130-05

Ir-192 2.1.02 1.7e-04 6503 42-02 7Ae-O2 4.002 3.36-04 1.1e02 8.3.02 lAo-Cl
T11204 1e-05 18.07 6.1e-06 4Ae-05 7.-05 3.8.5 3.1e-07 1.0.e05 7..O lAe-04
Pb-210 2.9Se5 2.6-07 7.B06 6.1e-C 1.1e-04 6.7.05 4.7.-C7 1.-C .12e-04 2.1e-04

BW 4 M2 3A-W04 12e02 SA- 1.60-01 .7-02 72e04 2 2 1801 F32-01

Ra-226 SA-02 4.0-04 10-02 1.1.-C 2.0-C 1.0.-l 80-04 2B8e02 22.-01 3.-C
Ra-28 2.90-02 2.40-04 7.7e-03 6.10-02 1.1C O.6-02 46-04 1.6- 120 l 1 2.0
Ac227 9.7.-3 6.10-05 2Ae-03 2.0-002 3.e-02 1-0 16-04 6.003 39-02 6.8-02
Th228 49.02 4.1&-04 1.0-0 1.- 1.00 9.4-02 7.7-04 2X*-02 2.-0 34.01

Th-230 64-O 5.3.-O 1.7-e06 1-OS5 2.3.-OS 12-5 1.0-C7 3.3.06 2.6e-05 4AOS
Th-232 82e-S 560-07 2.0-CS 1.7.04 2.90-0 1ie-04 1.1e-06 3-05 3-04 6.6-04
Pa-231 92e-04 7.7.06 2.4-04 1.903 3Ae-03 1.8.03 1Z06 4.6-04 3.7e03 6-03
U-2 4.1e-04 2e-0W 9.7.-O _8 -04 -Ae-O3 79-04 5.3.06 1-04 1.6e-3 2.9-03

U-234 19.06 16o-O 5.1-07 4-06 7.-06 3.7.06 310-08 10-06 7Ae-06 1.-05
U-235 39-03 3.1e-S 9.6-04 7.6e3 1e-02 7.1e0-03 5.8-OS 1.9e-3 1.5.02 2.6e-02
U-236 1.0- .76-09 2.7.-C7 2.1e06 3.8- 20-O6 1.-08 63-07 42.06 72-O
U-238 6 5.3e- 1.76-04 13-03 2.3*.03 1.2e03 i.-5 3-ve-04 2.6e-03 46-03

Pu-236 1.16-C -9So-09 3.0 2.4.6 4.2e- 22.-O 1.8.- 5.9.7 4.6e6 8.0-06
Pu.238 7 7 6.1e-09 1.9.07 1.-06 2.6.e- 1A-06 12e- 3-? 29e- 61e-06
Pu-29 140- e6 12e- 3S-07 29e-C 6i-OS 2.e-06 2.3.-O 73 07 67O 90-O6
Pu-240 7.107 69-09 19- 1.-06 2fie46- 1-06 1.1.O 3607 22a-06 49-O6

Pu-242 627 62e-O 1-07 13e06 22-O6 1-06 9.809 32e-CT 26e-O 430-6
Pu-244 9.8e-03 82-O05 2.6-03 2.02 3.5e02 1.9o0 160-04 500-03 a9e-02 6.6e-02
Am-241 Z1e-04 18-O 56.-O 4Ae44 7.6-04 4.1e004 .3-O6 1.1-04 8.6e04 16e-03
Am-242m 32e-04 2.7.-06 860-05 6.7.-04 12.03 - JO-04 - 61e-O6 1.7e-04 110 2.0-03

4 3~~~~~~~~~~ NN - -~Vq0 ~W*
Cm-242 7.9-07 66-09 2.1-07 1.7e-O6 2.9-CS 1-06 1.-O 4.1e07 32e-O S-06
Cm-243 2.-W03 2Ae-O 7Ae04 68-03 10o-02 6.4-03 4.6.-5 1AO-03 1.10-02 2.0O02
Cm-244 6.e-07 5.1e-09 16-07 3-06 22e - 12e-06 -OS 3.1e-O7 2A-06 42.-OS
Cn-245 160-03 IA&-C 4.3.-04 3Ae-03 59003 3e-03 2.6.-5 8.60-04 6.6e-03 1.1-2

Cm-247 9.00 7he-OS 24e-03 1.9e0 32e-02 1.70-02 1.04 48-03 3.6-0 60-02
Cm-248 42.07 36-09 1.e07 8.0-07 1-06 82 6.7e-09 22-C7 .1.7-06 3Ae06
Bk-249 42O-07 29e-09 100-7 8.607- 15-06 8.1.C7 S.6eO9 Io- 7 1.7-06 28-6
C24 6.97_ 4.9-09 160 12e- 2..-06 1..e4O6 94.C 3.1e-47 2Ae- 4.1e-06

cf2O - 6.7.-C? 4-O 16.-7 12-O6 2.1eOS 1.1.eO6 9.1.eO9 2.9? 2.3e-O6 40-06
Cf251 : 2.6-03 21e.-5 6.70-04 .3.-C 92e03 4.0-03 4.e0-OS -1303 10e42 1
C52 8A-07 7.1e09 22.-C? 1.7.06 3.0.6 1.6- le-OS 4-C7 3-OS 6.9.06
C254 1.7-09 lAo-1 45.10 309_ 6.10-09 3.3-OS 2.7-11 8.8.-1 860-09 12e-C0

Note: To cowrt tese values I cowrnionaI wt mmy per pCVg or mram per pR/cm'), ndtply by 3.7.4
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Nommaizd, Effective Dose Eqvalns fhm Copper Appendix G-1
Tab!b 01.33 Nonnalzed effectie dose equhralents from aO pathwam. Slan disposal-lndustrial

Radionuclid- Mass-based EDE (Svry per Bq/g) Suwidlal EDE (pSv)Y per Bqlcm2)
Mean 5th 50t -0gh 95th Mean 5th 50th 90h 95th

4 e0.00+00 O.O.400 0.0 00 0.04+0 0.0.+00 0.0o00 0.0400 M0000 0.0.00 0.0.+0
C-14 .0+O 0.00400 0.0. OO.4 00 0.00 0.0.00 0.00400 0.000 0.0.4 O O 0.00400
Na-22 1.5.-01 &.3 4.6-02 3-01 3.901 2001 1.0e0 8.90-02 .5.01 1.1.400
P-32 22.-OS 3.8e7 4.8-oo 45o 87"05 4.4*005 7.4.7 9AOB0 8.90.05 1.7e-04

C-30 3.105 1.1.08 9.7e6 7.00-05 1.2e4 8.1605 2.16 1-05 o04 2.404
K-A0 - 9.03 1.6.-04 1.6.-O 1.3e02 22-02 1.1e002 31t04 3.1e-03 2.5.02 4.4.-02
Ca-41 2.5.06 3208 580-07 52.-O 9.8.0 4.800 6.1.-S 1.1-OS 1.0"05 1.9-S
Ca-45 &1e.08 1.29-07 1-ce-06 1.3.OS 2.4.05 1.2.-O 2-3..07 3.0.OS 2.5.O 4.690

Cr51 1.0o.03 2.905 2.9.04 22-03 3.8o-03 1.9.03 5.5*.S S5.5-04 42- 7.3o-0
Mn-53 2.1.-07 2.60-09 4.900 4.4o-07 8.2e-07 4.000 51*09 9.4-08 &507 1.6-O
Mn-54 5.3.02 1.9-03 1.6-02 12.01 2. -01 1.0.-01 36-03 3202 2.3-01 4.0.-01
Fe-S5 1.19-06 1e00 2.07 23e40 4e-00 2.1q-06 2.Bo08 4.9-07 4A90S 83.-OS

coSO 1.7o-01 5.69-03 5.002 17e-0t 0.4.-01 3--0V 1.1.-02 9.70-02 730-01 120400
Co-57 4.30-03 1.40-04 1003 9.Se.03 1.902 8-3o-03 2.8e004 2.50.03 1.9002 32-02
Co-se 4.11-02 14.0 122 92-02 1B001 8.00-02 2.8-0 V-02 1.-I 3.0-01
Co-60 1.5001 5.0*03 4.4-02 3.3.01 5.81 2.8001 950e3 &5.02 .BA-01 1.1.400

NM3 a1e47 12.S 2.1.C7 1.9-Oe 3.7.-O0 1.8-0 22-0S 4.1.-07 3.8.-OS 72-OS
Zn-6S 3-me-02 12-03 1.1-.02 7.6e02 1-3-0 ' .7-02 2.3-03 2.00.02 1-5O 2.6e 0t
AS-73 3.5*S 1-06 996 7.9.-OS 14-04 8.8.-05 1.9.0 1.9.-OS 1.5.04 2.6o.04
S0-75 0Q e0 00400 0.0.+0 0ao 00.00 0e+ .L0.00 O00 00.00 0.0

S589 82.-OS 2.7.-0 2.5.- .8-04 3.1.04 1.0 52-O 4.7.0S 35-4 S.04
Sr9C 5.7Q-04 1.7e-05 1.704 13o-03 2.1-O0 1.10.03 3.3.-OS 32-04 2.5-03 4.3-
Y-91 2.8.04 9.30-0 8.3.05 80.0Q4 1.1.03 5-.04 1.8.05 1.60Q4 12.03 O4-03
Zr-93 32.-0 42.-OS 7.6.-0 8.8.-OS 1.33-S 6.3.-OS_.0 .5-OS 1.3.-S 2.5-05

Nb-93m 22e6 6.8.&08 .4"07 4.9.06 82S 42e0B 13-07 12-0 9.40.08 1.6.05
Nb-94 1.1.-0 3.8-S03 3.3-02 2.4.01 428-01 2.1.-Cl 7.3.03 6.4.02 4.7.-C 8.2e01
Nb-95 3.1.-02 9.50-04 9.00-03 8.6-02 12.-Cl 5.9e-02 1.8.-OS 1.7o02 13-e01 22.-Cl
Mo 9S 930.06 32e-07 2.8eS 21e05 3 S 180.05 I-07 SM-5 4.0.05 70-05

N~~~~~~~~~~~~~~~~~~P w
To-97m 1.9-05 8.6.-07 5.8.-0B 42e-OS 73-5 3.7.-05 13- 1.105 .2.05 1.4o-04
To-99 4.3. 120-07 12&-0S 9.4.-S 1.6.05 8o8 22.-C7 2.3.-O 1.805 32-0S
Ftu-103 00o0 0.000 0.00400 0.00400 0.0Oo 0.09+0 0.0400 0.00+ 0.00400 0.00400
Ru-lOS 0.00+00 0.00 40.040 0.0.0000 .400 mo4 00+00 0.0.+0 0.0.400 0.00+0

Ag-110m 0OfO 00 0 0Q0e+O0 .O0. 0.00.00 0Q.e40 0 .o 0 0.0400 0.400 00400
Cd-109 2.8-04 5.9.-OS 8.6.-OS 62-004 1.10o03 5.4o-04 1.94OS 1.6e-04 12-O03 2.1e-03
Sn-113 12.-02 4.1.-04 3.5-03 2.60-02 402 2.3-02 7.7-04 90-03 5.0.02 8.7.-02
Sb-124 7.1.-02 2.3.O 2.1.02 1.8.-0l 2.7.-01 1.4e-C1 4.40-0 4.1.-0 l1e-Cl 5.3001

Te-123m 0.0.+00 QOe.400 0.0400 0.0.400 0.0400 0.000 0.0.400 O0400 0.00400 0.0400
Te-127m 0.0.00 O.o+00 o.Oe+0 0.0.+00 0.0.400 0.0+00 0.00+O 0.0.0 0.0.400 0.00+00
1-125 1.8.0-4 5.9.06 5.AeOS 4.0.04 7Z.04 3.50.04 1.1.-0S 1.0.04 7.8.04 1A-03
1-129 a.50.04 1.8e-0S 1.804 1.4.-OS 2.5.- 1.3.03 3.0.S 3Ae04 2.7.e-O 490-03

Cs-134 0.0e.10 0.00+00 0.00+00 0.000 0.00400 00.400 0.00400 0.0400 0.0.400 0.00400
Cs-135 Q.OD400 0.4OD0 0.00400 0.00400O 0.0o+0 0.0400 0.0.400 0.00400 0.e+00 0.0040
Cs-137 0.0.+00 0.00+00 0.0.0 0.0000 0O.D4 0.0.400 O.0400 0.00e+4 0.00 0.00+0
Ba-133 2.2.02 7 04 6.8.03 4.90-02 2 4.3 1.5.03 13o02 9.5.02 1.7e41

Ce-141 10-03 81.e05 .8.-04 4.3.-O3 7503 3.9-03 12-04 1.103 8-3 1502
C-144 3.4003 12e-04 1.0.03 7.Se-O3 1302 8.6e-3 2.30-04 2.0..03 1.50-02 2.5.02
Pm-147 2.60 629-08 0.9.-07 5A4OS 9.8.06 4.9.-0 120-07 13-OS 1.1.05 1.9 05

_____- .4 _ . _
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Appendix -1 Nouaized Effectiv Dose Equivalts from Copper
Table 01.33 Nonnalized effective dose equhvalents from an pathways: Slag dlsposal-ndustrial

Mass-based EDE (pSYIy per Wg) Suulictal EDE (Syly per Bqcm2 )
Mean .5th 60 90th 95th Mean 5th 60th 90th 95th

Srr-151 7.7.0 1.1.08 __le-07 1e-6 30-06 1.eCS 2.1e-8 35e07 31-O 52&4-O

Eu-164 8e-02 3.Oe-03 2.6e.2 10Il 3 01 1.7C 5.8e-03 6.1e-02 3.7-1 6.5e-01
Eu-155 2.0e.C3 7.1e-05 62.04 4e-O 703 3.9e03 9 Ae-04 12e43 W87e.-3 tle02
Gd-153 2.503 805 7.7.404 5.6.03 9.9.03 4.9e-03 1.7.-04 1.5.03 1.102 1.90.02
T160 h .. 0 2.0-03 1.e-02 1I 2.3-l 1.10.0 3.9.3 3.5e-02 28.1 4A-O

Tin171 1.e-5 48-Cl 4.0e6 2.9-O 5.1.-O 25-05 6.7.7 7.760 66e-OS 98.05
Ts-182 7.5.02 2.6-03 2e2 1.7.l 2.9.01 101 5.0e-O3 4A-02 32e-O 6.6-01
W-181 7.3.04 2e-W0 22e.04 1..03 2..03 lAe-03 428-C 4.3004 3.1e03 Ue.03
W-185 6.1.06 2.0eO7 18.-06 lA-05 2.3.-5 12e-O5 3.8-7 3.-O06 2.7005 46-0

Ir-12 0.000 0.40 0.06.00 0+00 o.e0 0.000 0.0040 0.0.40 0.000 .0..0
rj-204 2.2.05 7A&7 6.7.06 4.8.05 GAO-S 4.3.-O5 lAo-6 1.3005 9.6905 1.8-04
Pb-210 8.1.3 7.8.-5 1.703 1.7.-02 332-02 1..2 1.0-04 3.30.3 3-92 60-2
BI-2D7 0.0.400 0.0.40 0..0 0.0.40 0.040 0.040 0.0.40 0.040 0.0.00 0.0.40

Ra-226 120-01 4Ae-O3 2-02 2.7401 4.9-01 2Ae-1 84.03 7A-02 5.-l 9.4-l
Ra-228 7.3.02 2.6. 03 2.02 1.5.01 2.9.01 lAo-Cl 4.-O3 4.3-02 3.2-C 6.-
Ao-227 6.1.02 I -03 -02 1.1.-C 1.901 O.0 2.9.03 29.02 22.1 3.8.1
Th-228 1.2.-C 4.1.-03 3.6-02 2.5.0 4.5.-C ~2.2.-O 7.80-03 880-02 5.6-1 J7-0

Th-230 1.1e0-3 1..-O 2.6.44 23.03 4 J0.03, Z1-3 .0.C5 E.0e.04 4Ae-3 83.03
lb-252 - 6.003 12e04 1.6.03 130-02 23.02 12.e-0 2-3-04- 2.9-M 2.6.02 4.Se-02
Pa-231 2.3e02 4.0-04 6.7-O 4.70-02 8.90-0 4A-02 6Je-04 1.18.02 930-02 1.7e.01
UI 3A-O L7.-C 7e.1.-04 7.203 1.Je-2 56.503 1.e4 1.03 Ae-02 2.5e02

U-234 5.05 1.0.-O6 lAo-C 1.2-04 22e-04 1.1e-04 2.06 2.76-C 2.e204 42e-04
.35 8.-C 3.0e-04 2.6.-C 1-02 3e-02 1.7e.02 6.7.04 6.0e-O 3.7.-02 6.4e-

U-23 5.0 5.6e07 12-05 1.1e-04 2.0e-04 9.7.-C5 1..-06 2.-C 2.1e04 3.8-04
U-238 If-3 6.5.-OS 4.80-04 3A4-03 6.1.03 3.0-S__1.0.04 .2A-04 6.7e-03 12e-02

Pu-236 2.33 -2.9-05 04 4.SC3 Oe-03 4-S 5.7.-Os 1.0.03 9E-03 1.7.02
Pu-238 6.2-03 8.0e 1-e03 1.3-0 250-0 12e-02 10-04 2.8e-03 25e-02 4.80-02
Pu-239 6.9-03 Sl-W 1.6e43 1.5.02 2.7.02 I.Se- 1.7.04 &U1-03 26-02 5.302
Pu-240 L1e-CS 7.8.-O 1.4.-CS UM- 2Ae-0 120-02- -1.5.o04 2.8.-CS 2.5.02 4.7.-02

Pu-242 6503 6.05 15.-3 1.02 2k.02 102 16-04 &O-3 2.7e-02 6.0.0
Pu-244 2.0e-02 lCe-03 9.0-C 6-02 1.1.01 5.7.02 1.e03 1.76-02 13-O 22e-01
Am-241 7.8003 1A04 13 1-0 3e-2 1.6.02 2Se-04 3.7e-03 2.1e-02 6.80-02
Am-242m 7.803 1.5-04 2 3-C 1le-M02 30.-0 1- 2904 3.Se-03 S2e-42 5-02

Cm-242 22O4 3.0-06 5..-OS 4-04 8-04 42e-04 5.7eO6 805 - 8O-04 1.7.03
Cm-243 1.1.02 3o- 04 32e3: 2.4-02 4.1e02 2.1e-02 6-04 62.03 4.7-2 60.0e2
Cm-244 -. 9.03 5.0e05 92.04 8-3 1i002 7.8-3 9-05 1.8.03 1-02 3S-2
Cm-245 1.ie02 3.6-04 3e.1.-3 2.4.0 4.1.02 2.1e-02 5.e-04 6O-W 4.76-02 82.02

Cm-247 2.7.02 94.44 82.43 6.0.02 1.1.01 62.A02 1.8.3 16.02 12eM0 2.01
Cm-248 19.02 2Ae04 4Z&.3 4.1.2. 7.7-02 3.7e02 48-04 5.7S3 8-02 16.-Cl
Bk-249 2.6e-05 6.A7 6- 6.-OS 10e-04 6.1.05 1.0-06 1.3.05 1.1e.4 2.0e04
Cf248 680-04 8.7e-06 1.6.O4 lAo-C 26e3 1.03 1.7.05 Ue-04 2-7.03 6.1e03

Cf50 4.1.-03 5-05 9.7e 04 8.7.03 1-02 - 8-03 1-04 1-03 1.7042 32.02
C251 83 28-04 24-O 19e-2 3-2 1.7.02 4.504 4.7e 03 3.70-02 6.702
Cf5 2.10-03 2.7.-05 40-04 4-03 8.3- 4.1.03 e05 .9.6.04 8.6.03 1.6e02
C-254 427403 60- 1.1.C3 9.9- 19-02 9.1.-O 12e.04 2.1.03 1902 3.602

Not: To converttese walues to conventonal its (mremfy per pCUg or anmly per pCicm), nHip by 73
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Norma.U=d Effecdve Dose Equhratents ftm Corrpcr UPSdi G-1
Table 01.34 Normalized effective dose equ ants from e ernal exposure: Slag disposal-ndustrlal

Radlo nuclid e Mass-based EDE (pSuyv per Bqg) Surficial EDE (pSvy per Bq/om2)

Rdloc9idea 5Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H4.3 0.0e+00 0.00400 0.00400 0.00+00 0.00+0 0.00 00 0.0.40 0.Oe+00 0 00 0.0.40

C-14 0.00+00 0.00400 0.00400 0.00+00 0.000 0.0+00 0.00400 0.0o400 0040 0.0.00

Na-22 1.5-l 53e- 4.63-0 3.9e-1 5.91 2.901 1 0 -02 8.59-02 &501 1.1 400

P-32 2.0.-05 3.4-0T7 4.3e-0 4.00-05 7.8005 3.8-0 6.607 &30-0 7 7-05 1.5.04

-3 6eO-2.60-05 9.0 7.9.-O 5.60-05 1.0.04 .e 1.70 1.0-05 1.1-04 1.90-04

K-40 5.9803 1.6044 1.80-0 13e-02 22 2 1.1.02 3.104 3-03 25.4-02 4Ae0

Ca-41 0.0+0 0.00 00 0.00 0.0040 0.00 00 000 o0+ 004W 0.00+00 0.+00

Ca-45 B .2-07 2.2.081 1.90.0 lAoO 2Ae- 1.2-0 4.2 08 3.6 e-07 2.7 6 4.6.

C r-51 1.0.03 2.9 0 2.8 e-04 229-03 8e 1.96-03 5- S S.5&-04 42-03 7.3e-03

Mn-53 0.00+00 0.0600 0.0040 0.09+00 0.00+0 0.0000 0.00+00 0.00 0 .0400 O.0040

Mn-54 .3e-2 1.90 1.66-02 12A-01 2.1401 1.041 3.60.03 32-02 2301 4.0.1

Fe-55 9C00 0.09 0.000.0.40 0.000 0..0.400 0.0.00 0.0.000 0040 0.00+0

C o-so 1.701 6e-03 .O02 3.7 .4 .4e-01 .3.3-01 1.1-02 9.7.402 7.3941 12.00

Co-57 4.3.4- 1.4 1 0- 03 1 9--0 1.66-2 8.30-03 2.8.04 250-03 1.9-02 3.20-02

Co-s 4.1 2 1.4-3 1.2o-02 9.20-02 1.6.01 8.Q 02 2.603 2A e-02 1.86-0 3.01

Co-6 1-50 0 5 5.-03 4.40.42 33-0 5.6.41 2.8 9.5.03 .52 L40-1 LIO4

N 3 0.04+00 0+W 0.0+ O 00 0.000 0.0040 .000 0.400 000 0.0+0

Zh-65 3.6-2 1.20-03 1.00-02 7.6-0 13.4 1.7o.02 2--03 202 1.1 2.6-1

As-73 3.Se-05 9.9907 9.8.-S 7.8-05 1.3e-04 0.7-05 190 0 1.5.-04 2.6.04

Se-75 00400 0.0040 0040 0.00+00 00.4 0.0040 0.0.40 0.Oo400 0.00+00 0.OoOO0

Sr-89 70.-S 2.3.46 2.1-OS 1.5004 2.6-o04 1.304 4.4046 4.00 5 3.08-04 &1-04

sr-go 2.8-4 9.7.6 8.505 8.1-04 1.1o-03 5.Ae4 1.9.5 1.6o-04 1.203 2.103

Y-91 2.6-04 8.9.46 7.905 .70-04 1.0.3 5.1404 1.7.0S 1.0-04 1.103 1.9.03

Zr-93 3.9 9 9.5o-11 1.0.49 2*09 1.508 7.5-09 1.8-10 2.04-09 1.6"8 2.-O

Nb-93m 1.2.46 4.1.8 3.607 2.o0S 4.5.48 3.4 7.8 0 8.96-07 5.0.-00 8e8-0

Nb-94 1.141 3.-03 &33-02 2.401 42-01 2.1.1 7.3.3 &4-02 4.7.41 82.41

Nb-95 3.1-02 9.5.44 9.0e.3 06e-02 12-01 5.9-02 1.8.43 1.702 1.3-01 22.1

Mo-93 &6046 2.3-0 2.0.46 1505 2.6S 1-05 4.407 3. 2.9.5 S.05

To97m 1.7-O .9- 0 7 0846 3.8.45 0.6OS 3.3a.O 1.1.-08 105 7.4S 1.0-04

To-B99 1.4-0 5.0.48 4.30-07 3.1.46 55. 2.7.- 9-O 8 -07 1.-06 1.1.05

Ru-I03 0.0.400 0.0 0 0.0O0 0Q.0W00 0.00 0+ 0.000 0.00400 00.440 0.0000

Ru-106 0000 0.0900 0.0.40 0. 0.000 M0" 0.040 0.0.40 0..0 0.00+00

AG-110m 0.00+00 0.0+400 0.0+0 0.040 0.000 0.0.O0 0.0.0 0. i O00+00 0.0.00
Cd-109 2.6e-04 9.0.46 7..05 5.744 1.0.03 5.0.404 1.7o-05 1.50-04 1.103 1.9.43

S-113 1.2-02 4.1oQ-4 3.5.03 2.602 4.5-02 2.3-02 7.704 0.9.43 &00-02 &76-02

Sb-124 7.10-02 2.3-03 2.1.2 1.6.1 2.79- 1.4.-O 4.4.3 4.1"02 3.1.-Ol 53-1

TO-123m 0.00+00 0.0+00 000+0 0.00 .0.40 .Oe+O0 0.0.00 .O.00 0. 00+00

T-127m 0.0.00 0.0.400 O.O00 00400 040 0A" 0 00+00 0000 0.0+00 0.000

1-125 1.30.0 4.3.46 3.05 2.8.04 4.9e.04 2.5o-04 82-e 7A-05 5.5-04 9.4e-4

1-429 1.4.-04 4.9.48 4.3.OS 3.bo-04 5.4.4 2.7.44 9.3.6 82"-O 00-04 1.0.43
i;"- -0 i--2.

Cs-134 0.00+W 0.0-00 0.000 0.0.0 0 0.00+00 0.0"00 0.0.400 OeO+ 0.00 0.0600

CS-135 .00+ 0 0 0.0000 0.040 0..0 0.00+00 0.0000 .0O4 O0 0.0.0 0.0.+W

Cs.-137 0.00- 0.00+00 .000 O0.00 0.0.400 0.8O+ 00 0400 O.40 0.06400 0.06+00

Ba-133 2.202 7.8.44 8.8.3 4.-02 8So-02 4-02 154-03 1.3-02 9.502 1.7.01

CF141 2.0.03 01.0 5.8.4 4.3.03 75.-03 3.903 12.-04 1.1-03 8.S-03 1.5.42

Co-144 3.4e-03 12A-04 1.0-03 7Ao03 13e-02 0543 2.39-04 2.e-03 1A-02 250-02

Pm-147 &5.47 1.9.-08 1.7947 i2-0 2.146 1.1e-OS 3.7.08 3307 2.4.-O 4.1-06

N_ _ _ ._ _-__
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Appendi G - Nonlized Effective Dose Equivalents fim Copper
Table G1.34 Normalied effective dose equivalents from external exposure: Slag disposal-Industrlal

Mass-based EDE (Svly per BWg) Suriclal EDE (uSvy perBqfcm2)
Radionudide Mean 5th 50th Gh 05th Mean 5th 50th 90th 95th
Sm-151 1.1OS 3.9e-10 3Ae-09 24-O 43.S 21eO8 T410 6 Og 4.8e-O 83e

Eu-154 e6o- 3.-03 2.6e-02 19-C 33.- -1.7e- 01 -03 5.1e.02 - 3.7e" 6.te-
Eu-155 2.0e-O 7.1e-05 8.2-04 4.5e-03 7.-03 23.e03 1e-04 12e03 L7e-03 160.02
Gd-153 2.5e-3 8.9.-05 7.7.-04 6.e-O3 90.903 '49-03 1.70-04 l1-3 1.1s-02 1.e-02
Tb-6IO 5.e-02 2.0e- 1.8.4 1301 :2.- 1.1"1 3-S 3.502 2.6e-01 4e-01

Tm-171 12-05 4.3.-07 3.7.-S 2.7e05 4..05- 2Ae-C 82e-07 72e-06 53-S 9.1e0S
Ta-182 7e.-2 2.0-3 2Se-2 1.7e41 2.-C 1.541 5.0e03 4A-02 32e-0l 5W1
W-181 7.3.04 2.5eO5 22e04 1.6eO3 2l01-03 1.e-3 4.e-S 4.3.04 31e-03 5.4e-S
W 5 318e6 1.3-07 *.1- 62.-06 1-05 7e0-C 2447 22e-06 16-C 2-S

lr-192 O.Oe+00 O.O+00 0e0.0 O.Oe+00 0..40 0.0e+00 0.0.400 0.00 0.Oe+00 OO.00
1204 19e-05 64.-C7 .e-6 4.3.-05 73e-05 3.85 12e-06 1.1e05 82e-05 14-04
Pb-210 3.9.6 1.o006 1.0.eO5 8.645 1.Ae-04 75-O 1.9.46 2.0.5 1.7e04 2.8.4
B912 0.0.40 Oe4-00 0.0e400 0.0e40 0.0.00 0.0.40 0.0.40 0.0.40 0.0&M 0.0.00

Ra-226 12-01 4.0-03 3.7.-02 2.7e-01 4.01 2.4.-01 820-03 720-02 53.-01 9.1.41
Ra-28 7Ae-02 2.5.3 22e-02 16-C 2.7e41 - 1.4C 4.76-03 42e-02 Oe41 65341
Ac227 Ze02 7904 6.9e-03 6.0e- 8.e-02 4Ae-02 1Z03 10-02 9.76-02 1.7-Ml
lh-228 1.1e41 4.0e-O3 35-02 2.50-01 440I 2.2. 7..-OS 6.7e02 4.9-0l 8.6e-

Tr-O 1I-OS 6.1eC7 U-O 3.9-05 7 A.0 35e-5 12e-6 105 7.6e-O5 10-04
Th-232 6Ae-04 :1.-O5 1A-04 1.e-03 2.6e-OS 13-S 1 s 1e-OS 3A.04 2.70-03 4.9.03
P.451 22e-3 7.7.45 6.7.44 4903 6.S03 42e-03 1.5.-04 1.3.-O Ao1-0 18e-02
U-232 32e03 7.9-O 85e-04 6.-03 1202- 62e43 1.5.04 1.7e.O3 -2 2Ale-02

U-234 4 - 11ie07 1A S 9.9.-6 1.7-05 .7e-O6 3.0-07 2.7.06 1.9-05 3A-S
UL-35 8-O 3.0e04 2.6e.3 1.902 3.3942 1.42 6.7o-04 60-3 -9-02 6e-02
U236 24-06 84.08 73-7 5.3.46 9.305 4.6e9-6 167 14.-06 10-05 1-05
U.238 15.-03 52.-S 4.95-04 3.300 58-03 2..-03 9..-OS 87o-04 6A4e-OS I1e-02

Pu-236 26* 9.0.-OS 7-T 6.7.06 1-05 .Oe06 1.7CT 1.-06 1.1.O5 1.9.-O
Pu-238 1.7.-O6 6.0008 52.07 3.70CS 6.6:-OS 3-.3-O 1.1.-7 1.0e06 7.3.-06 1 5e-w
Pu-239 S3o-06 1247 10-O6 73eOS 1.3-bOS 6Ao06 2.2e7 - es-OS lAe-05 2.5.-OS
Pu-240 10-O 51-48 - 4A"7 3206 56- 2.8.6 9.700 8.57 6346 1.1e45

Pu-242 19-06 5.08 4Ae-07 320-06 8-.6 2.8.06 9.6e-08 8AeO7 62e-06 1.1.O5
Pa-244 2.3.42 8.044 7.0e03 5.09-2 8.802 4Ae-02 1.5.-3 1 3-02 98-02 1.7.41
Am-241 4.9-04 1.7.-0 1.5.04 1.1e-03 19-03 9.5-04 33.05 2.9.04 2.1-0S 3.7e-03
Am-242 n75&44 2.6.-O 2.3Se4 1.7-OS 2.9.-OS '1.5.43 5.1-OS 4.50-04 3.3.03 5.7.-OS

Cm-242 1.- 6.3.-O EW- 4-O 7b.0-O - 5-6 12.07 1.1.-OS 7.7e-OS 10-S
Cm-243 62.-M 22e-04 19.03 1Ao-02 24e-02 -12e02 4.1.04 6e03 2.6e02 4A-2
Cm-244 lA-0 5.08 4.3e47 3.1.06 .506 2.7.06 .508 83.47 6.1e06 1.1.-CS
Cm-245 3A03 1Je304 12eO3 8.4e.O 15e42 Ae-03 2.504 22e0S 1.i6-02 2-S

Cm-247 2.0.2 72e-04 62e-03 4.02 8.e-2 4.Oe-02 1-03 12.02 8.8-02 1.5-01
Cm-248 7.1.0 2Ae.-O 2.1.7 1 -S06 2.70-06 14-06 4.6-08 4.1e07 S.1e-06 52e-06
Sk249 32e46 8.0O8- 86-07 6.7.-06 12e05 6.1e-06 1.07 1.7-06 1.3.5OS 2AeO-
Cf-248 1.4.-C U.9.48 4.30-07 3.1.480 55. ZU7-CS GSM-0 830-0760.-OS 1.le-05

Cf-2 1.3.-CS 4.6.-C 4.1.47 -2.9e-S 5.1e-06 -2.606 8-9.8 =73-C 5.7.-06 9-06
Cf-251 3A03 -1.104 1eOS 7.03 1AM -02 6.6e-O3 -2.0e04 103.- 1.5.2 2.0-02
Cf42 2.0-06 69-08 6e0-C7 4.3.-OS 76-06 &8e-O 1.3.7 12-OS 8.-06 Ie-C
C7254 4.3.4 10-10 1.30-9 9.6-09 1.7.-O8 8- 2..-10 209 18- 338-OS

Note: To canvert tose values to conventional units (mremly per pCUq or mneny per pCVan2) mu by 3.7e4
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Normalzed Effective Dose Equivlnt from Copper Appendix G-l
Table 01.35 Normalzed effective dose equivalents from inhalation: Slag disposal-industrial

Mass-based EDE (uSvly per BqJg) Surficial EDE (USvly per Bqt=n2)
Radionuclide Mean 5 50t 90th 95th Mean 5th 50th 90th 95
H-3 0.06400 0.000 0.0+00 0.00+00 0.0.400 0.0640 0.6O+OO 0 0.0.00 0.0+00 0.0.+00
C-14 - 00000 o.06+o0 O.4 0.00.4+OO 00 0.00+00 0.00+00 0.000 0.0.400 0.0.400 0.0.00
Na-22 0.0.400 0.00+00 00.00 .e00 0.0.40 0.00+00 0.0000 0.08+00 0.00+00 0.06400
P-32 0.0.0oo 0.0.400 0.00Q00 0400 0.000 0.0.400 0.09400_0.0.00 0.06+00 0.0O00

Ck38 0.00O0 0.00.00 0.00+00 0.0000 0000 0..40.00.0.400 000 0.00 0.00400
K.40 0.000 0.0400 MD0"0 O0.0oo 00+00 0.0+00 0.0400 00+00 0.0.400 00.0+00
Ca-41 0.00400 0.0.400 0.0.400 0.00400 0.00.00 0.00 0.Oe.00 0.00400 0.00400 0.06400
Ca.45 0.00400 0.0600 0.00+00 0.00400 o"0 0.0000 0.06400 0.0040 0.00400 0.04oo
Ca-5 0.00400 0.0040000 0.00 .00 0A+O 0.0o40 0.040 0.0.400 0.0.400 0.00400 0.00400
cr-S1 0.0.+00 0.0.400 0.0+00 oe00 0.0000 00.00 0.00400 0.00400 0.0.400 0.0.400

Fo-e 0.00400 0.00400 D.04+00 0.0000 0.04W 0.0.00 O .0 0.000 0.0.400 .O0.00

Co-* 0.00400 0.06400 0+00 0.00+00 0.Oe+00 0.00400 0.000 0.0+00 0.0400 0.09e00
Co-R .004W 0.0e+ 0.0.00 0.0400 0.000 0.0.400 0.0.400 0.00400 000 0.0.400
Co58 0.00400 0.06400 0.0.40 0.0.40 00.00 0.0.400 0.0o400 0Q0e400 0.0.400 0.0.00
Co60 0.0000 0.00400 0.0.400 0.00400 0.00+W 0.0.400 0.0.00D O+OD 00.00 0.0W00

Zh65 000 0.00400 .o+00 0.00400 0.0040 0.00 0.0000 0.0040 0.004 O.O004
As-73 0.0.400 0.04+00 00+oo 0.00+W 0.o0 0.00400 0.04-00 0.0400 0.00 0.4oe+
5.-75 0.0.4O 00 .00 0.0.00 0.0040 0.040 00 0.00400 .040 .4000 000 0.0.00

C-69040 0.0 .400 0.0 .400O&-C 0.0.40 0.0.400 0.0+00 0000 00.00 00400 0.0.400

SrMG 0.06+00 0.00400 0.0.400 0.0.40 0.0.400 0.00400 0.0.400 0.00+00 0.00400 0.0040

Y-91 0.00400 .00400 000 .o00 0 .00 +00 0.0.40 0.0.00 0000 0.0400 00+W
Ar-93 0.00400 O.Oe 0.0.+0 0.000 0.0.00 0.0.00 0.0.400 0.000 0400 0.0.+00

Nb9m 0.00400 0.040 0.0400 O.040 0.06.00 0.00400 .0.400 0.0040 0.06400 0.00400b93 0.000 .O+0 00 00 400 00 0.o.oo 00o00 0.0.400 00.400 0.00

Nb-93m 0.00400 0.0e400 0.06400 0.0e+O0 0.0.400 0.040 Q0.000 Q.0e40 .00400 0.0.400Mo-93 0.00400 0.00400 0.0400 .0.+oo 0.0.400 .0.400 .O.Oo 00.400 0.00400 0.06+00
Nb-go 0.00400 0.00+00 0.0.400 OJ)OOW 0.0oo 0.00 0.040000 0.004 00DAO 0.00W
o93 0.0.400 0.0400 0.0400 0.o.+ 0.0400 O.000 O.OeW 00400 0O40 0.00+00

r9m3 0.0&+0o 0.0400 O.O.0 .Oe+0 D0W 0.0.400 0.00400 0.00400 0.000 0.040
T- >9 0.00+00 0.00+00 0.0 00 .O Oe400 0..0 0.O.O 0.0.400 0.00400 000400 0.06+00
Nb-9I4 0.00+00 0.00400 0.0400 Q.0.400 .O.400 0.000 0 0.0.400 0400 0.00 0.00400
Cd- 0 0.0.400 0.0.4-00 0.0000 40 0.0.40 040 .00 0.00400 0.0 0400 0.00400

5.1O2 0.0.400 0.0400 0.0400 0.00400 0.00+0 O.0.400 0.000 0.0.4W00 0.00400 0.0+00

T-107m 0.00+00 0.00400 0.06400 0.0O40 0.04W 0.00W 0.0400 0.0.400 000400 .OO

S113 0.0000 0. 00 0.40 0.0000 .0oo 0.0.0+ 0.0640 0.0.400 0.00+00 0.0.400
-w12 0.00+00 0.0400 0.0f00 0.040 0.00400 0.0.4 00 0.00400 00 0.0040 O .O00+0

To-127 0.0000 0.0+00 0.000 0.0.4OO 0.00400 0.400 0.00+00 0.04.00 0.00+00 0.0.400

1-19 0.0040 0000 00400 0.Oo+00 0.00+00 0.06+00 00o40 0.0.400 0.00400 0.0.400

Cs-1 34 0.0000 0.0000 0.0o+00 0.00+0 Q.0o40 0.0.400 0.0.400 0.00400 0000 0.00400

Ba-I 33 0.00400 00000 0.0040 0.0+00 0000 0.040 0.00400 0.040 0.00400 0.0400
C.-141 0.0.400 0.00400 0.0.400 0.00400 0.0.00 0.00+00 0.0.400 0.0O400 0.00400

Co-14 0.0.400 0.0.+0 0.0+00 0.0.400 0.0.400 0.0.00 0.00400 0.0 00 0.00400 0.00400
Sm147 0.00+00 0.000 0.0400 0.400 0.0O00 0.0.400 0.0.+00 0.00+00 0.00400 0.0.400
PU2mR1 60 -+7 0.4 00Q O.Oe+ oo OwOO OA+XO O.4 OD OAffOO 0 O 0

NUREG 1640 0-70



Appendix -1- Normalized Efect Dose Equivalents frm Copper
Table 01a5 Normalized effective dose equivalents from Inhalation: Slag disposal-Industrial

Radionuolide Mass-based EDE (uSvy per Bqfg) Surfidal EDE (pSvly per Bq!mn2)Mean 6th 50th 90th 95th Mean - 6th 60th 90th 95th
Sm-151 0Oe+00 .e+OO 0e4 Q.OO 0oe+o 0 0.0e+00 0oe+oO 0000 0.0Q0 0O.e0

Eu-154 Oe+ODOJ* 0 0 00 'O~e+Co :Ooesoo = 000 Qoe+O GeO~o CO.esO COesoo
Eu155 QOe+OO 0o00 00o400 0.0.400 O.0etO 0.040+00 O.+0 O.Oe+OO 0.0.O QA+OO
Gd-153 Q0e+OO 0.400 0.Oe+00 O.e4 o00 0.0.400 0.0000 0.Oe00 OA.00 O040
Gb-160 0.0.400 .O+00 0.040+0 0.Oe+ 0.Ae00 0000 :OO 00e+00 OAe40 .Oe400

Tm-171 0.0+00 OA+.00 O.+0 O.e0 O.oeoo - 0000 O.e+00 0.040O 0A.O 000
Ta-182 -0000 0.0.400 .0.0 O.OD 0.0.40 0.0.O 0.0.400 0.0.00 .Oe+0 00.400
W-181 .Oe+00 0.0.400 0.0+W e0040 0.0e400 OOe.400 .oe+OO O.O.400 Oo+oo 0.0.+00
W-185 0o+ 00 00.4 00 Q 0.e+04OO .00 0.0.+40 0.0.OO 0.0.0 0..Oe+OO O.e0

_~~~~~~~_ _r D ~
Ir-192 0.00400 O.Oe+OO Oe4o00 0.0.4 0.0.00 000 0.0.40 0.0.400 Q0.O4O00 OOe+OO
T1204 0.0000O 0.0.400 0 0 .eO 0o0 O.+O O.Oe+OO 0.0.+0 0.400 0.0O.40
Pb-210 0.0.400 oe+OO 0.400 0 0 .O.O400 0.0o+ 0.00 0.0. Oe+0. O0e+OO 0400
Bi27 0004-00 0.040 0.0.400 0.0400 0.040 0.0.0 0.040 0040 0.40 0.0.00

Ra-226 0 0 0.0.00 0.0.00 0.0.400 O.O0+0 0.0.400 0.0 400 0.00 . e+ W 0..0 0.400
Ra-2B O.O400 00.400 0040 0000 .Oe+-0 - .Oe+0O: O.e0 0.0.*0 O.Oe+ 0000
Ao.-227 0.0.400 0.040 0.0.40 0.0.0 0.0.400 0.0e40 0.040 OA400 0.0040 0.00
Tl-228 0.e40O 00000 O..400 0.0.40 0 0 00.00 0.0.00 0000 -De400 0.OW

Th-230 000400 0.000 .0.40 0.0.40 0.0400 0.0.400 0.0.4W C.O+0 0.0.00 oe40
-232 0.0400 OA40 A400 O.e0 0.040 OA 0e0+0 0.0+ 00.00 0.0 00400

Pa231 Oew 00 04 00 0 0.00 0000 .Oe400 00 004oo 0.0o00 O.e00
U-232 00 0.0400 0.400 "e+4. 4 00 Qe O Oe+ O0e+ Oe

1Z:3iD~~~~~~~~~~~~~~~~~~~~~~ ol~.V..0
U-234 -0e00 -0.0.400 00.00 0.0.400 0.0.400 - .. 0 -0.0.400~s 000 0.0.400 0.00+00
U-234 0Oe+W .O0e4 0.0e00 0.00 0Qe4 0e40 0.0.40 Q0+OO 04 0.0.00

U11238 00.400 0.40 0.400 . O. . 0.00 0.0.400 -. eOe+O0 -0.000PU-236 0.0040 0.040 0.0.400 0.00+0 0.0.40 .0.400 0.0.00M 0.0.400 0.00.00 0.000

Pu3 00.400 Ol.040 0.0e00 0.00+00 O.O.400 O.Oe+ O 0.0.4 O.00+0 oo40
Pu236 O.e+00 O.0.40 0A+0 00.400 0oe40 O.e40 0.040 .0e4+00 0.0.40 0e 0400
PO24 O.Oe400 .Oe4 0.000 0.040 0Oe4W 0.0e40 .Oe+0 00400 04e+O O.0e0
P-234 .0.40 0 .00+W 0.O+00 O.+O O+.4 .Oe+00 0.0.40 0 00 .O4D0 O.0+O

Pu-242 o.040 OA00 0.04 O.Oe+ . .O.40 Oei OOe+OO. 0 .004e.0 0.e4OO 0.0.+00
FU-244 0.00 O.0.400OO .0.4A00 04 .O40 0.000 0000 0.0+0 .+O 0 +0 O .Oe+00400
kn-241 0.A.40 0.03+00 0.0+.00 Obe+OO 0.e0.0 Oe0 .Oe+00 0.O+0 O.e0 O00

-245 0.0.400 00040 0.00000.04C O Qe+OO00 0.0+40 .0 0400 0. O.400 0.0.400 Oe4O

Cm-242 O..0 Oe400 O.e40 0.0.+OO 0.00 W 0.0040 O.0e40 O.040 .0+0 0.040
Cm-243 0.0.400 O.e00 O.0e00 0.Oe4 0e A4 0b.400 0.0400 0.00400 04e00
Cm-244 - .0e+00 C~be+W O~e+OO O.Oe+OO O~e+OO O.Oe+OO OOe+-WOO D OA QO+OO C~e-+

Cm-245 0.00Q00 0.0"0 OA00 0 0..-00 " O.+0.O Q e+OO Ofe+00 .0C0 Ol 0.e+O0 00 00000

Cm-247 ol0+0 OXe Oe+0 0.040 O.Oe+ 0.040 0 0.00 0.00 O0+00 O040 0.0+
C248 0000 04e+00 O.Oe+ O.Oe+O 0Oe4 O.Oe+00 Oe4O 0.00+0 O..0 00.00

0-41 0.04000.0 0.0 0.040.0 .0.400 0.0400 0.00+00 0.0400 0.0040 0~.00 0.0.40

Bk-249 OAe84O OeOW O.Oe+O O.Oe+OO 000~ O-e OO+OO O~e+OO OAe+OO OC{4

C£2U A0 0.0.400 0.0.+0 0.0400 0O+0 0.0.+00 O.Oe+O .04+00 O0+0 0.0.0+
Cf-251 Q.e+OO O.OetOO O.ae+OO O.oe+00 O.Oe+OO Qe Oe+OO O Oe+OO O~e+OO QO.ev
C52 :LO&O OJe+OO O.Oe+OO OAeOOW Qe+OO Oe+QO Oe+OO oe+O QOe+OO O.Oe+OO
CF254 .0.00 0.00 0.0+0 0..4OO Oe+0.- O.40 0.040 .O.t .0.00 .Oe+0

Note: To cwnmert f3ise vaues b converonal unt (mwmy per pClg or nmleey per pCVoni mlply by 3.74

G71 NUREG-1640



Namnlized Effecdve Dose Eauivalents fmm Covm A sci 0-1
Table G1.36 Normalked effective dose equivalents from Ingestion: Slag disposallndustlal

Radionuclide Mass-based EDE (pSv/y per BqIg) Surflcial EDE (PSvly per Bq/cm2)
Mean 5E 50th 90 95th Mean 5th 50th 90 95th

H-3 O.e00 0.0.+0 0.0+00 0.0000 0.0.00 0.0+00 0O0+O 0.0 0 0.00 .0o0 0.0.00
C-14 0.0.400 0.0.400 0.0.+00 0.0.400 0.0.0+ 0.09+0 M0000 0.0400 0.000+W 0.0.00
Na-22 22.05 2.8o-07 5.1900 4.6o-05 a7.-os 42.05 5Ao7 9.900 9.00-05 1.7e-04
P-32 2S94.0 1 S 4.4e.07 52-0 1.0-OS 5.Oe01 3A"OS _5.07 1.00.0 0.-05

C 6. 720-08 1.30-0 1.20 22o-05 1.1e-05 1.40-07 2.60-0 2.3.05 430-05
K-40 1-S-O 1.8e-07 3.9-08 3.8-O 7.3-S 3.5.-05 3.40-07 7.5- 7Ae-05 1A4-04
Ca-41 2.5.-O 32008 5.80-07 52-OS 9. 4.8.-O .-08 .1OS 1.0e-05 1..S05
Ca-45 55.-S 70- 1.3.-O 12S 2.2.-S 1.1-OS 1-3.-07 25O 2.3"05 42o"05

5 1 R
cr-St 1.5-07 1.60-09 3.-OS 3.107 5.-07 2.8-07 32.-09 63.S 600-07 12.-O
MnS-3 21e 07 2.6-09 4.8-08 4.4e-07 82-07 4.0e.0 5.1e-09 9A-08 8507 1.60-OS
Mn-54 SOS0 aA.-O 12.- 1.0.O 205 9.60 1.2-07 2.3.-OS 1-S 39-05
Fo-S 1.1.-OS 1.4.-O U5-OT 2.3.-OS 4.-OS 2.1.-OS__28-OS 4.9-0 4.4.-OS .3.-OS

Co58 13e-05 1.6"07 2.9.OS 2.704OS 5.0.0S 2.4.O 3b07 560- 5-S 9.8.-S5
Co-57 1.1-OS 1A4O8 26-7 2.3.O 4A 6 2.1-O 2.70*08 5007 4.5.-O .6
Co-S8 3.6-O 4.5.-O 8.4.07 7.7-OS 1.4e.O05 7.0 8.6e-08 1.68-OS l-OS 2.8.-05
Co-60 1..O 2.1e.07 3Se.OS 3.4O 6-OS .1.-05 40.07 7.3- 6.7-OS 18-0O

N3 91e-07 12.-OS 2.1e-07 1.9.O 3.7-0 1.8-O 22.O 4.1"07 3.8.OS 72-O
Z-B5 23.0S 3.0-07 5-8 4.9-0 9.3-05 4-5-S 5.7&07 1.1.05 9.70S 1-W04
As-73 4.S07 4a9e4 9.9.-O8 9.70-07 l-OS Lie-D 9.3-09 1.90-7 1.9.-0 3.7.-O
Se-75. 0.0.400 0000 0.0.400 0000 0O00 00+0 0O0O.O 0.04"00 0.0.0 0.0.400

Sr-89 12.OS 107 2.9e-O 2.7-05 5.0.-5 2.4.-OS 2.9-0 5.-OS L1e-5 9.7-OS
Sr-go 3.0-0 3.8.-O 7.0.-05 &3-0 129-03 &8e4 7AO 1.4-04 12-03 23-03
Y-m9 1-OS 1.6e-07 3.1e- 2.-OS 530-OS 2.86. 32a-07 6.Oa0S 5.605 1.0-04
Zr-93 32-O 4.1.-O8 7.6.-0 68.-OS 1.3.-OS 6.3e-0 S0"O 1.5-OS 1.3-05 2.5.-05

Nb-93m 1.0.-S 1.3.-O 2.40-07 2.1.-OS 400 2.0.-OS 25-S 4.6o07 42e-O 7.8.-O
Nb-94 1.4.S 1.80.07 &30.06 2.9o-05 59-OS 2.7.-5 3.4-07 6- .7.-O5 1.10-04
Nb-95 2.9.-OS 3.4.8-O 5.7.-OT 8.30-S 1.20-0S 5.7e-O &.6OS 10-O 12O-OS 2-10e-
Mo-93 2.6.OS 3.4."S &.i-07 5.5.- 1..-05 5.1-O 6.-S 1200 8 1.1.-O5 260S05

Tow7m 1.9.-OS 2A.S 4.5.-fC 4eOS .OS 3.8-OS 4.7.-OS 8.7"07 1.8O 1.-S0
TC-99 2.9.-0 3.6-O8 S7A07 tO-OS 1.1e-05 S 5-OS 7.0.-O 1.3.-OS 12-0S 22.-05
Rui-103 QOO 0.0.+40 0.0+00 0.08+0 0.0+00 0.0.+00 0.0.+00- 0.00+00 0.0.400 0.0.4W
u-la 0.09*00 0.00*00 0.0000 0.0.400 0.0O+OO- M.0O 0.0.0" 0.0.00 0.000 0.0400

A0-11m .O.O0 0.0400 O.0000 00.0400 0.000 0.00+0 0.0400. &00000 0.0000 O.O.o
Cd-109 2.2.0-S 2.. -7 520-01' 4.70-S 8.8.-05 43-05 &4e-07 1.0.-05 9.1.0- 1.7-04
Sn-113 4A- 5.8-08 1.0-OS 9.4.-0 1.0-O5 8.6e-0 1.107 2.0e0S 1..-05 3.5.-05
Sb-124 .. l-OS 1-3.-07 2-OS 2.3e-O 43.-O Z1-05 2.5-07 4.8-08 4.5e-0S 84*O

TO-123m 0.0.4000.0.400 0.08400 0.0.00 0.0.+0 00000 0.00W 0.0400 0.000 0.0400
TO-127m 0.0o00 0.0000 O.O0.400 0.000 0.040W 0.0.00 0.000 0.0.400 0.0.+00
1-125 52e-S 6.4007 12.-0 1.1 -04 2.1.-04 1.00-04 12-O 23S 22-04 4.10-04
l-t29 6.1 8-04 60-0 1.20-04 1.1 s-O 2.00-3 1.00-03 1-3.OS 2.30-04 2.1-OS 3.90.03

C.-134 0.0.00 0.0000 0.0.400 0.00 0.0+00 0.0.+0 0.0.+00 0.00+ 0.0.00 0.000
Cs-135 0.0.0 O.Oeo 0000 O.W 0.0.400 0.0.+00 0.000 0.0s400 0o400 0.0.400
Cs-137 0.0.400 0.000 0.00w 000 0.00 0.0.400 0.08.00 .. O.0o. :000 0.00+00
Ba-133 8.6.-O 5-Ss 1.5.-S 1.4.-S 2.6-05 t.3-OS 1.6907 3.0-O 2.7-OS 61.-05

C-141 32- 3.6eOS 7.307 68-O 13-O 61.-0 7.1-OS 1.0 1-OS 2.5-S5
CO-144 3.&8-0 4.9O-07 9.0oS 6.1.-0 15e04 7.-O05 9.5e-07 1.7.-OS 1.6.-04 3.00-04
Pmn-147 2.0.o- 2.-0 4.70-07 42-O 8.-O 3.9eO6 4.9-08 9.1e-07 62.OS 1-5e-05

NUw-14 .- ,.' 
NUREG 1 U-/A



Appendix 0-1 Nomalied Effe- Dose Equivalt from Copper
Table G1.36 Normalked effective dose equlvalents fom Ingestion: Slag dlsposal-lndustrial

Mass-based EDE (pSvly per Bq/g) Surficial EDE (uSvly per Bqar2 )
Radionucide Mean 5th 6th 90th 95th Mean 5th 60th 90th 95th
Sm-151 7607 970e9 10-7 1X-06 3.006 156- lIe-O 3M-G7 3.1e06 5.8.-O

Eu-154 19eS 2A.e07 43e-06 3XO-5 7e-0S 36-05 4.607 8Ae-0 76.-OS A&4
Eu-155 2.9e-06 8e-O 69e-07 62-O06 12eO5 5.7-06 73.-O -1-6 1e-O05 2.Se-05
Gd-153 .1-O 2.70-W 4.-07 4.4-OS 8-OS 4.10-06 52e-08 9.e-07 9e.0 lIe-OS
lb-lea 1.0O 1e-07 2.3.-GB 2.le-05 4.0.05 I.9.-OS 2.4.7 4.5eO 4.2.05 7.9-0S

Tr-171 8.le-07 1.0-08 1.9e07 1.7-O 32e-06 16.-06 2.0.08 3.7.-07 3.3.5 3e-06
Ta-182 '1.eS A-07 2.5-OS 2.-E 405 4b0e 2.1e-OS 26.7 4.8.O6 4.605 8.4e-OS
W-181 4.S07 6.1e-09 1.1. 07 le-OS 19.-GB 92.07 1.e-08 2.1e-07 2b06 37e-06
W-185 2Ae06 3.00-0 560-07 5.1.-O 95-OS 4.8.-O 6W8.8 1.1-6 1.0.05 1.9-O

Ir-192 0.0.40 0..400 0.0e400 ObeO 00 .40 00.400 .-0e0 0.0-e 0 0.0e400
T-204 2.8e06 3.-S .07 59-06 1.e05 5-6 6-08 1-06 12e-OS 22e-05
Pb-210 81e-03 7.4-S 1.703 1.7-02 3302 1-02 :1.404 :32e-03 3-02 6Ae-02
Bi-27 0.0+00 0000 0.0 00.40 GOeO O .04M .000 0O0e+ 00.00 0.+0

Ra-226 2.5.03 3.3.05 .e-04 6-03 I -2 4.9.-O 6-03-O 12e-03 1.0e-02 26.e02
Ra-228 2e-W03 3.7-05 6.76-04 6.0e03 t.1e.2 5--03- 7.1e-05 13-03 12e-02 22e202
Ao-227 2.02 7o-04 67-3 6.ie-02 1.1e01 5.6e02 7.1e04 1-02 12e 221
Th-228 I60-0 205 3.7.04 3.3-O 6.2.-OS ___30.-O S 3-O5 7.1e-04 6.4-O 1.2.02

Th-230 l.1e-03 le-OS 25e-04 226-03 42e-03 2.1e.03 2.6eO5 4..04 4Ae.03 '&1.03
lh-232 O6-03 6.8e-05 12e03 1.1e02 2.1e-02 1-02 10-04 2Ae-03 22e-02 4.1e-02
Pa-231 Ze-O2 2.6-04 4A-O 43.-02 82e02 4.0e2 5.1e-04 9.3e03 e4-02 1-01
U-232 lBe44 2.O06 4.1e-OS 3.7.04 70-04 3.4-04 4.-OS 7Ae.-5 7.2e04 1A43

U-234 5.1.O5 65-07 12e-05 1.1.04 2.0.04 9.8e05 1.06 2.3-OS 2.le-04 3.9e04
U-235 5Ae-S 7.e-07 1.3e-05 1.1e.4 22e-04 1.1e.04 1A-O 2..05 2W2.04 42e-04
U-23 4..- 6.1eOJ .1e-OS I04 19-04 93e-05 e-S06 2.2-OS 2.-04 3.76-04
11-238 7^F05.- 9_30 1.7.O 11&04 28-4 1.A.04 1.-OS 3.3OS5 30&44 5804

Pu-26 2.3. 2.90O 63e-04 4.8.03 0.0.03 4Ae-03 6e-O5 lO-M03 936-03 1.7-02
Pu-238 62e43 8-05 1.5-3 13-S0 2.Ze-02 1.29M 1.e-04 28e-03 2.502 4.8-02
Pu-239 ~e-03 8U-05 10-03 1.5-02 2.7.02 1-02 1.7044 3.1e-03 2.8.02 5-02
Pu-240 6.1.03 7Ae-05 1.40.03 139.02 2A4.-02 1.2.-M 1.5e-04 2.8.03 2.502 4.74-02

Pu-242 .6.503 S.4.05 150-03 1.4.02 2-2 1-. -- 04 3 2702 5..02
Pu-244 6.03 8-OS 1.503 1-2 2602 1.e-02 16e-04 2.9e03 2.602 4.9O02
Am-241 7.1eO3 9.1eOS 1.76-03 1-02 2..02 -. A-0Q 1.704 329-03 2.9.02 6.4e-0
Am-242mn 7.03 90.-05 1.3. .: -t2 2.8-02 1Ae-02 -04 .2e03 2a9e-02 64e02

Cm-242 2.1e.04 O706 S.O-05 435-04 8L.-04 4.I)4 6-06 9.7605 8.0-04 1.76.03
Cm-243 4.6e-O3 59-05 .1.3: 9.7.-03 1.8.02 - 0-03 -1.1e4 2.1e03 1.-02 3.6e02
Cn-244 03 5.0- 92-04 8-03 1e-= 76-03 0.7.05 3o6-03 1.6e-02 3.0e02
Cm-245 72e-03 93-O 1.7.-03 13-02 -29-2O - 1Ae-M 1.8.04 36-03 Oe-02 5.e02

Cm247 6-03 8.-OS 15-03 1Ae-02 2.8.02 .1-02 1-04 3.0e03 2.7e-02 6.Oe-02
Cm-248 16-02 2A4-04 45e-03. 4.1e-02 7.7.02 3.7.-0S 43W 8.7.03 80.02 1501
Ek-249 2.3e.05 S.0e-07 6Ae-06 4.9.OS 92e-S 436-05 L7-07 1-05 S 9 05 18.04
cf-4 6.6.0 8.5e06 1.5.04 IA&.0 2.6.03 1-3.03 136-05 3.0.404 2.7.-OS 5.1-03

.X~~~~~~~~~~~~~~~~~n.

Cf4SO 4.1e03 53.-OS 9604 8.7.-03 1602 -8.0e03 10044 =1. 3 1.7-O2 32e02
Cf-251 5.5.-O 6.3.05 1-03- 12e-02 22e-02 . 1.1e02 12e-04 2Ae03 2.3.02 4.4e-02
Ci-25 2.1e03 2.7e.OS 4.44 4.403 83.03 4.1eO3 52.05 9.56.04 8.6eO3 1.6e-02
Cf-24 4.70 6.0.-OS 1.1.03 0.9.03 13-02 9.10-03 1.2e-04 -2.1.03 1.9-02 3.8.02

Note: To conertl valetocovertnalunits mb per pCg cr nnVy per pCUcn mui y by 3.7.-3

U-73 NUMhU-1O4U



NarmaHzed Efrecdve Dose Ecinivalents from Comer Apepix0-
Table 01.37 Nonnaifzed effective dose equivalents from al pathways: Slag disposal-municipal

Radlonucide Mass-based EDE (uSyly per Bqlg) Surfidal EDE (uSyly per Bq 2 )Mean 5th 50th 90th 95th Mean 5th -rah 90th 95th
H-3 0.0.4Q0 0.0e+00 0000 0 0 es0 Qmwo 0.0.400 0.0.+00 0.0000 0.0640 0.0e+00 0.06400
C-14 0.0.40 0 0 .0.40 f00 00 0.0.00 Oe.00 0.0.400 0.0400 0.0-W 0.0.+00 0.00+00
Na-22 3902 2.98-04 1.00-02 8..2 1-5.-O 7.5.-02 5.60.04 1.-e02 1.60.01 29-1
P-32 S.-S 24-OS 1.1eS 1.2..05 2.3-O 1.1.-OS 4.6.08 . e- 2.4-O5 4Ao-05

C-30 aOe-o6 5.1.S 1-OS 1.7-S 3.1-O 1.6.-OS 12-07 4.0O 3A4-S 8.06-05
K-40 1-9-03 9.90-06 3.76-04 33.-03 5.0e-03 2.9e-03 1.9-S 7.0e-04 A43 1.1e02
Ca-41 .507 169-09 1.3.-07 1.40-08 2.5.-O 1304O 5.0-09 2.6-07 2.8.4O 4 9-O
Ca.45 1.6.08 8.29-09 3-50-0 Ur50-05 .2.-OS 3.1o4O 1.6-O WO7-07 W.74-O 1.2a-05

CF.51 2.6o-04 1.7-S 6.5.O0 5.76.04 9.9 -04 5.0.-4 3-OS 1.20-04 1.1e-03 1.-QO03
MnoS SA4O8 2.2-10 1.10-08 1207 2.1e-07 1.0e-07 42o-10 2.1-08 2.30-07 4.107
MW-4 1.4-02 1-04 3.603 3.0-02 530-02 2.6e-02 2.0e-04 8.9e-03 5.89-0 1.0a01
Fe-55 2.8s-07 1.109. 5W7-O 2-7 1.1- 507 20-09 t1. e-07 1.2.-O 2le-OS

Co-O 43o.02 32A-04 1.1 -02 9.5e-O0 1.7.01 8.40-02 &e-04 229-2 1.8-01 33-01
Co-S7 1.1e-03 82-OS 2.9-04 2.4-S03 43-03 2.1-03 1.6.-05 5.04 4.6-03 8.4-03
Co-S 1.1-02 7.80-05 2.80-03 2-302 4.10-02 2.1e-02 15-04 5.4.0- 4.50-02 8.-02
Co-60 3.80-02 280-04 9.9e-03 &39-2 1.5.01 7.30-02 5.-04 1.9-02 1.6.-01 2-901

NIOS 2Ao407 9.6-10 498-O 53-W 93e-7 4.6e07 1.909 9AOS 1.06O 1.80-O
Z-65 8.-03 8.7.-OS 2.3.-O 1.90-02 3A&-0 1.70-02 1.0-4 4.503 3.73- .8.6-02
As-73 9.1.-O 80OS0 8 22 2.0-05 , 3.7.-05 t80-05 1.10-07 43-OS 39-O5 7.1.-0S
S-7 0.0o00 0.06.00 Dooio 0.06+00 0.040+0 0.04I00 0.00400 0.06+00 0.0.400 006400

Sr-89 2.1e -0 1e-07 5.5.-S 4.60-05 8.1 OS 4.1s-5 2.9-07 1.1e-0S 8.9-5 1.6C04
Sr-go 1 4 1.0.-OS 3.9."S 32s-04 5.8-04 2.9.04 2.00O 7A-0S B30-04 1.1-OS
Y-m 7.1e-OS 52e-07 1.9e-05 1.504 2.7o-04 1.4o-04 1.0.-OS 3.6-OS 3.09-04 e.3.-04
Z-93 850-07 3509 1.7. 1.9"0S 33.-O 1.OS 5.7.-09 33-07 3.8- 8.Ae-

Nb-93m SAW 4.0-09 1.5-0 12.O 2.2-S 1.1e0- 7.7-09 2.807 2.4-0 42-
Nb-94 248o02 2.1-04 7.3 8.10-02 1.1e-01 5.4e-02 4.1&-04 1.4.-02 12-1 2.1-
Nb-9S 7.9.-O3 5.O05 2.0-03 1.7e02 3-02 1-5-02 1.06-04 3.90-03 330-02 5.9-02
Mo-93 2.4.-O 1.8.-OS &307 52Ai-O 9.2%.0O 4.6-OS 3-OS 12e0 1.0a-0S 1.8.-S

To-97m 4.9-8 3.7O 1.-S 1.1.-S 1.9e05 9..0 7.0.-oS 2.5- 2.0-OS 3.6e-05
To99 1.1-OS 7.2e-09 2.8-07 2.4S 43.-8 2.1.-O 1.4-0 5.3-e 47.08 8-1OS
RuS103 0.00.00 0.040 0.0.0 0.06.00 0.Oe+ 0.0.4-00 0.00+00 O.O.O0 0.0.400 O.O0

u-1t8 0.00 0.0.00 0.0400 0000 Oe+0.0400 0.00 00040 Q004 O.O000

AIbm 0.0040+ O.O4 0.0.00 0.0.00 0.0.0 0.eO0 0.0.00 0.0.00 0.000 0.0.00
Cd-109 72.0S 5.e-07 1.9.0-S 1.60-04 2804 1.4-04 1.06-O 3.6-05 3.0.-04 .4.-
Sn-I113 3.0003 22.-0S 7.9-04 8.6 -03 12-02 .8e-S 4.30-5 1.5o-03 1.30-02 2.3.02
Sb-124 1.80-02 1.30-04 4.70-03 4.0a02 7.10-02 3.-02 268-04 9.0-OS 7.7-02 1.Ae-

To-123m 0.06+00 0.000 0.00 0.0.00 0.0.00 0.0000 0.0000 0.000 0.0600 0.000
To127m 0.0.00 0.0.400 0.0.00 0.0.0 o000 0.0.400 0.0.00 0.e.0 0.0.00 0.0.+00
1-125 4.7-OS &4007 12-05 1.0-4 18-04 9.0OS 8.4-07 2-39-05 2.00-04 3Se-04
t-129 i.7-04 1.0.-OS 4.0.-OS 3.7.-04 SA.0004 3.3-04 I 9.-OS 7.8.-OS 7.2-04 13.-OS

Cs-134 0.0.40 0.0.O0 0.0000 0.00 .0600 A040 .0600 0.0.400 0.000 040s.0
Cs-13S 0.0.400 0.00400 0400 0.0.400 O.0+400 0.+00 0.0+O 0000 .0+40 0.0.00
Cs-i37 0.0+00 0.0000 0.000 0.0.00 o0.000 0.0.400 00400 0.o+O0 0.0.00 0.0.*4O
Ba.133 57.-3 4305 15.-3 12.-O 22-02 1.1.-O 8.3"S 2 9-03 2A-02 42-02

C-141 52&4 3.5.-S 130-04 1.1.-03 2.0.-3 1.0e-03 8.7.-O 25004 22-03 3.8-03
C-144 8.74 8.6.-OS 23.04 1.9e-O 3Ae-03 1.7.-O 135 4.40-04 3.7 -O S .5-03
Pn-147 .6.-O 3.98-09 1.0T 1.Se.5 2.6"O 13-OS 7.5.-O 3.06-07 2.8-O 0-0

NURE 1 640 174
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Appendix G-1 Nmmlized fective Dose Equivaet from Copper
Table G1.37 Nonnalized effective dose equiWalents from l pathways: Slag disposal-municipal

Radionuclide Mass-based EDE (uSuly per Bq/9) Surficial EDE (uSv/y per Bq/cn 2)
Mean 5Sth 50th 90 95th Mean 5th 50th 90th 95th

Sm-151 2A007 89-10 4.1e 08 4 07 7.e-07 3.907 1.79-9 80- 8507 1.6.0

Eu-154 22e- 1.7e-04 6.7-03 4.80-02 .Z52 4.3.02 329-04 1.10-02 9-e02 16-01
Eu-155 52e-04 3.9e-06 iAe-04 1.1e03 2A0.03 10-O 7e-06 2.6e-04 2.2e-03 39O03
Gd-153 6.e-04 4.Oe-06 1.7.04 1Ae-03 25-03 13.O 9.-06 3.3e44 2.7e.03 4.9.3
Tb-160 1e-0 1.1.414 Ae-O3 S 3.e02 56942 3e-02 2.2e-04 7.7-o3 6-02 1.1e41

Tm-171 3S-06 2-08 8.7.-47 7.34e6 1.3.45 6.5.06 4.9.8 1.7.46 1Ae-05 2.505
Ta-182 1.90-02 1A-04 5.003 429-02 7.e-02 .7e.42 2.80-04 98.3 6.1e02 1.
W-181 1.19-04 lA-O 4.9e-05 4.1.04 72e04 3.6-04 2.7. 06 95-OS 7.90-04 14.43
W-185 1.50-6 1.1.08 4.l.-O7 3.5-OS 8.le-06, 31.46 2.2-08 7.8e-07 6-88.46 lie-OS

Ir-192 0.000 OA0e .0 0.0.0.0 0.0e400 0.0.0 .00400 0.00 0.0400 000 0.00400
Tl-204 5.7e.06 42e-08 1.5.46 1.3.- 22-0 - 1.1e-05 8.0.48 2.946 2.05 43.-OS
Pb-210 2.e-03 6.6-e06 32e.04 4.43 A1043 4.0-03 1.3-OS 7e-04 8-O e-02
BJ-217 0O0040 0.0.400 0.000 0040W 0.0.400 0.0.00 0.040 0.0.00 0.00400 0.0000

Ra-226 32e-02 2Ae44 8.3.03 7oe-02 12.41 62e002 4.e 04 1.60-02 1Ae-Ol 2A-01
Ra-228 1.9-2 1A.04 4003 4.1.42 72002 3-02 28-04 9.5.03 7-2 1.Ae01
Ao-227 1.302 92.eS - 34.03 2.90-02 6.1.-02 28e-02 16-04 6-03 &60-02 S 02
Th-228 0-02 2&e-4 7.7e-03 6A-02 1.1-O1 5.7.42 4.3.04 102 12.1 22*01

Th-230 250-04 1U-06 55-05 LSe304 1.1.43 5.-04 24.46 1.10-04 12e-O 2.1.03
Th-232 1.60-03 8346 3e-04 3.-O3 6.0-S 3.-03 105 6 5.7.44 6.7e-O3 12e-02
Pe-231 6.9.43 3.1.-05 1-343 1.42 23e-02 12.02 .9-05 2.5W43 2.Se-0 4X542
U-232 Be-04 650.06 210e04 1903 3.3e03 1.7.43 1.1.e5 4.1-04 3e603 6.o03

U234 1eO 7.48 3.1e06 32.5 t05- 205 1407 6.1.46 .1-e05 1.1e04
U-235 22e-03 1.7.405 5.7.04 48.43 8.e-03 -42-03 . 2.-O 1.1e-3 92s-03 1.e02
U-236 1.3-O 6-8 246 9. 5.1e05 2.5- 1.2e-07 5.4e-O 5.6e05 10.04
U-238 4Oe-04 3.0.46 1.0e4 8.70-04 1.0-03 7.76-04 5.S.06 2.0.44 1.74-3 3.0e 03
N377 !.'
Pu-236 5.90-04 2A-OS .12o-04 1.3.-O 23-03 1.1e43 4.7.46 - 23.04 2.50-3 4e-03
Pu-238 1.643 6.6.06 3.3.04 3.60-3 6.3.43 3.2e03 1.300 6A&-04 6.9.43 12-02
Pu-239 1.8.43 72006 3.5.04 4.0e43 7.03 3.5-03 1405 7.1e-04 7.7-03 lAe-02
Pu-240 1.6e03 640-06 Slk004 3.5.03 6.2.43 &3I*03 1.005 6.3.-04 67-03 12*02

Pu-242 1.7.4 6.9.406 3.5.-0 3.80.03 6.60-03 3.30-03 I.3-05 8.70.04 7.3.-OS 1.3.4
Pu-244 7.5.4 67e-W ZOO-03 l5-02 2.O-02 1.5.42 1.1.e44 3.5-03 3.1"02 56e.42
Am-241 2.03 9.-06 4.3-04 4.403: 7.7e-03 3A-O 1.9-O 82.-04 8.40-03 1..-02
Am-242m 2.03 1.1.-OS 456-04 46.403 7 3.003 2.0.45 8.60-04 87-03 1-2

Cn-242 6.6.-O 24e.07 1.1.45 12.04 2.2e-04 1.1.44 4.7607 229435 2Ae-04 A.3e-04
Cm-243 26-03 2.0e45 7*F044 6.1eO 1.1e02 -5A443 31.5 1A.O3 12.4-2 2.1e-02
Cm244 1.0e-3 42.F06 2.1.404 2.e303 4.03 20e- 8.0e-06 4.e-04 4Ae4.O3 7-OS
Cmi-245 2.9-03 1eo-O 72.04 6.2e-3 .1e02 65-03 e6.45 lAo3 12eM 22e0

Cm-247 6.9e-O 52e-05 1.0-03 1ke-02 2.7e-02 1.31e02 .0e44 3.5-O3 2.9e02 62t-02
Cm-248 -OeS 2.0.5 1.0-O0 1.1042 1.99-02 9.e-03 3. 15.- 2.e.2 3.8.42
Sk-249 606 3.7.48 1.5.06 15-05 2f6-OS 13.-OS 7.0-08 3.0.46 2.9.4 62et5
Cr-248 1.70-04 7.1e-07 3.5- 3.80-04 6 .7o04 3.4.04 1-W06 6.9-05 7Ae-04 1-e03

Cf-m 1.1.43 440O 22-04 2.4.3 42-03 2.103 8406 4.304 4.6.-03 2.03
Cr-251 2.3.-S 1o5 65.04 .A00 59e.43 4.5e-03 2.7.05 1.1.03 9.8e-OS 1.7.-02
Cf-52 6e004 2.2-06 1.1es04 12e-03 2.1.43 1.10.03 4.3.-06 22e-04 23-03 42OS
Cr-254 12.3 5.0eOS 2.04 :27*.3 4.8.43 24o03 9.5.46 48.44 52e.03 9OW03

Note: To convert te values to conventfional unit oreny perpC~g or wernly per pCVcn4 multily by 3.7e63
U-in - NUkWU-ICqU
G-73 -:-, wUR 16u-i



Noraized Effective Dose Equivalets from Copper Appedx G-1
Table 01.38 Normafzed effectie dose equivalents from exemal exposure. Slag disposal-munlclpal

Rac~onuclide Mass-based EDE (uSvl per Bqlg) Surfial EDE (tSvty per Bqlcm2)
Mean 5th 50t 9m 95th Mean 5th 50th 90th 95t

H-3 0.0e400 0.0.+00 0.0.400 00.40 0.0040 0.0.400 0.0+0 0.0.0 00 0.000
C-14 0.0.00 0.0.00 0.Oe00+ 0.0.400 0.0.400 0.0.400 0.0.400 0.0.400 0.0.400 0.0.400
Na-22 3.9..02 2.9o-04 1.0-02 8.4.02 1.5-1 7.5.-02 5.6a-04 1.9-02 1.6.-Ol 29-0

P-32 &19-W .19-M 9.8"7 1.1g-05 2.0.0 9.9.-08 4.1.-S 1.9.G 2.1.-S 3.90-05

0-38 8.6.-O Se 0.S 1.706. lA-05 2.5e40 1.-O 9.6.-O8 33-S .8-0S 4.9."S
K-40 1.5.-O3 98.-O0 3.6e-04 3.300 5.9.-03 2.9-03 19-05 .9&.04 6.403 1.1 -02
Ca-41 0.0+00 0.0+0 0.000 0.0F00 0.0+00 0.00400 0.000 0.0.400 0.0+00 0.0.400
Ca-45 1.8-Cl 120-09 4205 3.5-07 52-07 S.1..7 2.3e09 8.1e-08 J 7-7 1206

Cr-51 2.Z&404 1.7.-08 B.4e-05 5.70-04 9004 0.9-04 5.30-06 12.-04 1.1.-03 1-o03
Mn-53 0.00.00 0.0.400 0.0.40 0..0 M.040 0.0.40 0.0.0+0 M0000 0.0400 0.0.0
Mn-54 Ae-O l14 3.6.0- 3.0002 530-02 26-02 2.00-04 5.9-S03 5U-0 1-1
Fe-55 0.0.000 0.0400 0.0.4 0.0.00 0.0.00 0.0.400 0..400 0.0.400 0.0.400 0.0.400

Co58 4.3e-02 328-04 1.10-0 9.50-02 1.7e01 8A-02 6.10-04 2.20-02 1.8.-l 0 31 -l
Co-57 1.1e-S 82e- 2.9-04 2.4.0- 4.-03 2.1.-0S 1.6.05 5.50-04 4.6o-03 M4-03
Co-58 1.10-02 7.8-05 2.8Z-03 2.3ORC 4.10-02 2.1.-O 15e04 5.38-03 4.5002 00-02
Co-so 3.8.-O 2.8..4 9-9.-O S 3-02 1.50-01 7.30.02 5-Se-04 1.9.-02 1.6"-0 2.90-01

N-OS M00400 0.000 WOOD 0.000 0O+.0.0 0.0+.00 0.0.00 0.0.400 000 0.400
ZnW ase-3 S.7e-0S 2.3-OS 1.9e.02 34e- 1.7e-02 1.3e.04 45e-0 3.7.02 6-02
As-7S .0.OS OB 9.-S 22-B 2.0.-0S 3.-05 1.70-05 1.1e-07 43.- 3.9.-O 7.1.S0
S3-75 0.000 000 00.400 0.0.00 0.0400 0.0 0 O.O.00 0.0.400 0.0.400 0.00

Sr-89 1.8.0- 1.3-07 4.7e086 3.9-0 6.9OS 3.-OS 2007 9.0.-O 7.5.-S 1.30-04
sr-90 7.1e 5-07 1.9-OS 1.5004 2.70-04 1.4o-04 1.0.-S 3.60-05 &0-04 &30-04
Y-91 5.7.-0S O0? 18-05 1%.504 2.6e-04 1 - 9.50-07 3A4.5 28-04 500-04
Zr-93 Mo8-l0 6.1.-I 2.40-10 2.2"9O S 38-S 1.90-09_1.29-l1 4.70-10 4.29-09 7.4-OS

Nb-93m 3.0C 23.-O 7.8e 08 .5.-07 12-O .8e07 4.4-9 10-07 1.3.8 2206
Nb-94 2.9-2 2.1.-04 7.3e-03 .1.-OS 1.1e-01 .4.-02 4.1e-04 1.4e-02 12001 2.1e41
Nb-95 7.9.-0S 55.05 2.0-O0 1.7.-OS 3.0&02 1-S 1.0.04 3.9e43 3.39-2 5.9.42
Mo-93 170-S 1.30-08 4.407 3.7.46 66-O 3-0 2.5e8 .6&.07 720- 1.-05

To47m -4.-O 3.3-08 12.06 9.600S 1.7.45 8.50.06 5.08 2.2.-0 1.8.-S 3.3-05
TO-9 3.60-07 2.7e-09 95.O 7.9e07 1.4e4 7.0-7 5.3-9 1.8e-C? 1.5.-OS 2.7-
Ru-b1S3 O.0.00 O.Oe 0.00400 0.00.00 0.0o40+ 0.0 0 0.0.0 0O+OO 0.0.400 0.00+00
Ru-105n OAB+wO 0.00+4 000 0.0.+00 0oe 0 0.0.00 0.0400 0.0400 0.0.400 O.O.40

Ag-Ilbm 0.0.00W 0.00400 0400 .040 0.0 .400 0.0 .400 0.00400 0.0 .40 .040 0.00400 -O+

Cdl109 B.6.-05 5.0e-07 1.7.-OS 1.4.4 2.6.04 1.3e-04 9.6.07 3.3.CS 2.8-04 4904
Sn-113 3.0e43 2.2-0 7.9.44 6.6-O 12.02 5.803 43.-05 1.5e03 1.3e-02 2.3e-02
Sb-124 1.8.-02 130-04 4.7.-03 4.0.OR 7.1-O 3.5O 2.6e-04 9.0.OS 7.7.02 lAo-l

To-123m 0.0.00 0.0.400 0.0.4 00e 0 00 0.00 0.00 O 0 0 00 0.0040 0.00+00 0.040
T"127m 0.00400 0.0.400 .O0.400 0.0.00 0.0.+Q0 0.0.00 0.0.00 o.0400 0.00400 0.00+
1-125 33-0 2.4.47 87.-O 72-0S 1o-C4 &4.405 4.7e-07 1.7.S 1.4*Q04 2.5e04
1-129 3.OS 2.7.07 9.3- 7.8.-C lAo-4 B9. 5.247 1.805 13e-04 2.70-04

C9134 0.0+0 O.0e+00 0.0.400 0.0.400 0.0+00 0.0.400 0.0.400 0.000 00000 0.0.40
Cs-I35 0.0.400 0.0400 0.0.40 0.0.400 0040 000 00 0.0040 00.00 0.0.+0 0.400
Cs-137 .0400 O.0.0 0.000 0.00.0 .0.00 O.0. 40 00.00 0000 O.OG+.0 .0400
8W33 5.7.3 43-OS 1-O3 1.2-M 22.42 1..02 53."5 2.9-03 2.4.-02 42.02

C-141 5.1e04 3.-oSB 1.3-04 1.1.-03 2.0.-0S 1.0.-O 6.7.-8 2.04 22.03 3.83-O
C9144 8.60-04 6.5.06 2.2.04 1.9.-03 34-03 1.7.03 1.3.-0 4.4*-04 3.6S-03 8503
Pm-147 1.4-07 i.1.-O9 3.7.-OS 3.1.-C 5507 2.7o-07 2.1.09 TMe-08 6.0.47 1.1.08
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Appqdix-1 Normalized Effective Dose Equivals from Copper
Table 61.38 Normalized effective dose equlvalents frm external exposure: Slag disposaL-munIcIpal

Mass-based EDE (pSvly per Bql) Surficial EDE (WSy per Bqicnr?)
Radionucide Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th
Sin-I51 2.8009 22.1l 7.4e-I 6.2.-O i.e-OS 6.5.-S 4.1.-11l 1.4-OS 1.2-08 LieO

Eu-154 22e-02 1.7e-04 6.7-03 4Ae-02 85-02 4.3.02 32e-04 1.1e02 8.3e-02 1Al
Eu-155 6.2e-04 3.9-06 1AeO4 1.1eO- 2O-03 1.0-O3 7.6e-S 2.0.04 22e-03 U9-03
Gd-153 60-04 4D0-06 1t e-4 1.4.03 2S-3 130-03 9.8-06 3-04 2.7.-03 4-03
Tb-ISO 1.Se-0 1.1.404 4.0O 3.30-02 Us.-02 2.6e-02__22-04 7.7.-OS 6Ae-02 1.1e01

Tan-171 3.1e0-O 2Ae 820-07 6.90- 12e-05 - 6.106 4.6-08 1.6e-06 1.-O5 23.-O
Ta-182 1-02 lAe-04 60-03 42-2 7..02 3.7e-02 2.8.04 9.8eS 0 le-02 1801
W-181 1-04 lAe-OS 4-O 4.1o-04 720-04 3-6e4 2.7.06 9.-5 7A0-04 lAO-S
W-185 9.60-07 72*-OS 2. ? 2.1-06 3.7.-O6 le-OS A"-S 4.97 4.0e-O6 72e46

Ir-192 0.Oe+0 0.0 040O Oe+0 0.Oe+00 O.e400 0.0.00 O.00 0000 0..40 0000
1-204 5.0-06 3.S 13e-06 1.1eO5 1-05 9.7eO6 7A-B08 2-06 2.1.e05 38.S

Pb-210 9.7-O 6.4.-O8 2e-OS 2.1e-05 39.O 1- 1207 4.5-OS 42e-5 74-05
81-207 00.00 00400 0.00 0.000 00.400 OD+O0 0.0.+ 0.0.400 0000 .0400

Ra-226 3.1e-02 2Ae04 820-03 6-0 12eC 6.1.-02 4.6-04 160-02 13.-01 2.3e-Cl
Ra2- 1.8e-02 lAe-04 4.7.-03 4A0o2 620e-02 3-2 2.6e-04 9.1e-03 7.6e-02 13-
Ao-27 5.8e-03 4A9-O5 15o-03 1.0W-0 ,2.2-02 1.102 8A--05 2.9e-03 2Ae-02 43.-02
rh-225 2.9.-02 2,2e404 7.6-Os 6.4-02 1..-l 50 4-v-04 1I50-02 1.2.-l 2.2.-Ol

Th-M 4.6- 3.4-O8 12-OS 10-O 1.7.-O 8.-06 6.6e08 23.-06 19.-O 3405
Th-232 1.7.04 10- 4.1e-05 3.7.04 6-04 320-04 2b-06 7e05 72e-04 13
Pa-231 &6*-04 4.-OS 15o04 12903: 22e-O 1.1eO3 6.2.-O6 2A-04 2-O 42e-03
U-2 &10-04 6.e-OS 2b-04 .8.- 3.1-OS 1.6OS 97-OS 3904 3-5.e3 61e-O3

U-34 1-O06 6.74-09 3A-7 2.-O 45-OS 220 1.7.-OS580-07 49-6 8.6-06
U-235 -229o-03 l.6-O 5.7.-04 4.7-OS GA-O - 42-03 32-05 1.1-O3 920-03 1 -02
U-23 6.1e-07 4.7.-O9 160-07 1-OS 2-4-06 12eS 90-9 3.1e7 2.6.t-O 46-O
13-23 3.80.04: 2.9-OS 9.90-05 8.3.04 1.5.-OS 7.3.44 56.-OS 1.9e-04 1.6e-03 2.8.-OS
N- 7 E- Ihi Zz
Pu-236 6607 5.0.e9 1.7o07 1.A-06 2.5e-06 l-- S 9.6e-09 33-e07 2.8-O6 4.9e-6
Pu238 4.3e-07 3.3-09 1.10-07 9.507 1.7.-OS GAo- 63o-09 22e-07 18.-06 32.-06
Pu-239 650-07 6A-O 22.07 19-O 33-O06 1o-06 12e8 4.307 3.6e-06 6.3-
Pu-240 3.7e-07 28-OS 9.7.-08 82.7 14O 72.7 5.4-9 l19-07 1.6-O06 28-06

Pu-242 .7.07 28-O 96.-OB 8007 lAoS 7.1-7 6-09 1.907 1.-06 2.7.-
Pu-244 Be-03 44-OS 15e-03 1-OS2 23-2 1.1e-02 8505-OS 29-OS 2Ue-02 4A-
Am-241 1.3e04 9.o-07 3.3e-05 2.-04 4AW4 2AO4 16-O 6.3O5 6.3.004 UAo-04
Am242m 1t04 1.oS U-05 420.4 7504 376-04 22e6 9Q8805 82.4 14.-O3

Cm-242 4.6-07 3 9e-OS 1207 10-O 18.-OS 8.9e-07 6.7.-9- 2.3o-07 1.-OS 3.5o06
Cm-243 16-3 12-05 4.1e-04 35-03 6.1e03 3.1e03 2-05, L08-04 6.7e-0S 12e-02
Cm-244 307 2.7-O9 95.e-O 79e-07 1-6 7-C 539 1007 16-S 2.7-06
Cm-245 9.7e-04 7e-0 2b-04 2.1e-03 3.8.- 1.03 l-Ao05 4.9-04 4.1e-03 730-03

.. W-~~~~~~~~~~~~~~~M
Cm-247 52-OS 4.0S lAo-03 1.1-1 2be-02 1.08-0 7.7-05 3So-S 2.2S 3.9o-02
Cm-248 1.8-07 1 AeS 48- 4.0C -7b07 3-07 - 2.68-09 92e-O 7.7.07 IAO-6
Bk-249 8o-07 5.1.09 2.0e-07 1.-06 Ie OS 1.6-6 9.7-O9 3.C7 -Se-O6 6.0e-6
C-248 a6e-C7 2.7-O 9A 08 759-C7 1Ae0- 70 52eO 1-7 1.5e- 2.76-06

CF-250 3S4.07 2.6-09 8.9.-08 7A-07 10e- 6.6e07 5.6-09 1.7e4-7 14- 2.5-O
Cf-251 8.9.04 62-OS 23.44 2.03 3.4-O3 1.7e03 12e-S05 4A.404 3.70-O3 6.6-03
C22 5.Oe47 3809 1.0 -1.1e-OS 1.08 9.7e.07 7Ae-CS 2-07 Lie-06 .S-.6
Cf-254 1.1.09 As-12 .9-10 24- 4.9.O 2.1.09 16.-11 .-10 4.7.-W 83-09

Not: To convert tiese values to converftonal units ry per pClg or mnmfty per pCcfnf) fmzuply by 3.74-3
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NmmaHzed Effecdve Dose Equivalents fr(= Co= AppendiGl
Table 0139 Normalked effective dose equivalents from Inhalatlon: Slag disposal-municipal

Radonucide Mass-based EDE (pSyly per Bq9g) Surfclal EDE (uSv/y per Bqfcm2)Mean 5h 50th 90th 95h Mean 5th 50th 90th 95th
H-3 0.000 0.0.0 0.0o0 0D"0 0OeOO 0.0O 0.0.+00 0.0.0 0.Oe+OO 0.0.400
C-14 0.0.400 0.0.400 0.00 0.000 0.0.+00 0.0.0 0.0 0.08.00 0.Oe00 0o.00.0
Na-22 0.00+ .00 0.00+00 0.0 .00" Q OO 0O"0 0.0.400 0.0400 0000O 0q. 0 O.oo
P-32 0.0040 .00 0.00.00 +D0.0000 0.0.400 0.0.400 0.00400 0.0.400 0.00.00 0.0.400

P2 t0.0.00 0.0e00 0.00.00 0O0+OD 04e00 0.0.0 0.0.+00 0.0000 0.00+00 0.04+00
K-40 0.0.400 0.00.00 0.00.00 0.00. 0000 0.0.4 00 0.00+00 0.40 0.0.4 00 0.0.400..0
C4t O.0+O0 O.0e+OO 0O00 OO OO .OOO 0.00+00 0.00+00 0.0000 0.00400 0.0.00
Ca-45 0"0 0.0+ 0 0 0 .00 0.0e+0 .Oe00 0.0000 00+OO 0.00.W 0.000 .00.00

c0-51 0.00400 0.00 .00 0.0.400 0.0000 0.040 0.0000 0.00.00 0.00+00 OO.
Mn-53 0.040 0.0+0 0000 O0Oo 0OW OetO D0.040 0.0.+00 0040 0.0.+O00O
Wh-54 0.00.00 0.0.00 0.4OOO 00 0 0.0.40 0.0000 00 0000 0.0.400 0 O"OO 0
Fe-55 00.O0 0.400 0.0.400 0000 .OO 0.000+00 MO"0 00000 0 0.0+O

co-se 0.00.0 0.00 0.00+00 0.0 040 0.00.00 0.00.00 0.00.0 0.00.-00 0.00+00 0.0.400
CO-57 0.040 0.0000 0.0.40 0.00.00 0.0.40000 0.00 0.0.40 0.0.400 0.00.00 0.0O0
Co-O 0O.OO 0.0.00 O.Oe+DO 00.400 O.04OO 0.04 0.Oe+O0 O.00.OO 0.0.400 0OO
Co.60 0.000 0.0040 0.0o40 000 00" 0.0" 40W 0 .04 0 0.00.00+ 0.0.400o 00400

NI-63 0.0.400 O0 0 .0.4OO 0 0.0.Oo0 0.0.00 0.00.00 0 0 .OeO00+00 0.0.0 OOO
Zn-65 0.0.00 0.0.0 0.0.400 0. O" 0.0.400 0.0 0 0.040 0O+O0 .Oe+0O OOO
As-73 M0.400 0000 O.00Oe+OO O.400 0.e+00 0.0000 O O+ O 00+00 0.O40 0.0+
30-75 00400 0.0000 0.0.00 0.00"0 0.0.00 0.O0 O.Oe+O O. D M 0 0.0.+00

Sr-S9 O.00O. 00OO 00*0 0.0.400 0.0.400 0O 0.0.400 0. 00.400 0.0.00
Sr-o 0.000 .O O0 000 O.O+O0 0.0 0.0.4O00 0.0.400 0.0.+40 0.0.400 000
Y-91 o.OOD QO400 0Oe+O 0.00 0.00+ 0.0.400 0000 0.000O 0.00+00 0.0.+00
Zr-9 0.0.+00 000 0.0 00 Q 0+00 D0.0.00 0O0 0.0.M00 .04 .0.400 0.00+00

NbF93 0.0.+00 0.0.+00 0.0.000 0.0.00 0.0.400 0.0000 0..0 0.0.400 0.0.00 0.00400
Nb-94 0.0.400 0.0.400 O00O.0 0.0.400 00.00 0.00.00 0.0.400 0.00.00 0.0.4-00 0.0.40
Nb-9O 0.0".00 O.OW0 0.0.400 0.0.400 0.+00 .O.OO 000+00 0.000 0.00400 0.0.4OD
Mo-93 0.0000 0.0.400 O.00400 0.00.+0 .OOD 00.00 04-00 0.00400 0.04,00 0.00

T6.97m 0.0.400 0 0 0.0.400 0040W 0.0400 0.000 0.0.00 0O.0 000. 0.0.00
T"9S MO00.00 0.0.4-00 0.0.400 0.0.400 0.00.00 0.0.40 0.00+00 OD0"0 OM"40 0OM"0
Ru-I03 O00 0.00.00 00.00 000 00 .400 O0.00O. 0.0.4 O .Oe+OO 0.00400
RuI-IU 0.00+0 0.0.0 .0 0.00.0.00 .w 0.0 0.0.400O 0.00.00 0.00.-00 0.00+00 0.00.00

Aq110.m 0.0O.40 0.04 0.0.400 O.OO0 MO00 0OOO 0O40 00.00 0.00400 00400
Cd-09 0.0.400 .. 400 O . 0.0000 0.0400 0.000 O.O.40 00".00 004 0 .040
Sn-113 0.0000 .000 0.0.400 0.0.400 0.0.400 O.0400 D0"400 0.0.400 0.0.4-00 O.00
Sb-124 0.00O 0e+O0 00.400 0DOO 0000 O.0.00 0.00 MO0 0.0.400 0.0000

T6-123tm 0.0.400W 0.00.00 0.00.00 0.00+0. 0.040 0.00.00 0.0e+00 0.00.00 0.00.0 0.00.00
T.-127m 0.0.40 0.084-00 0.00+00 0.0.00W 0.00400 0.00.00 0.00+00 0.00.0 0.00+00 0.00
1-125 O.O.0 O.Oe .. 0 0.00f00 .O0W40 MO"0 0.0 0 0.0.40W 0O 00400 0000
1-19 0.040 0.00400 0.00400 0.0.00_0.004 00 .O +0 0.0.0 0.0Q4O00 O O400 0.00+00

C134 0.0400 0.0 0 0400 0.O.0 M.0O0 0.0.0 0.0400 0.0 0 0.0.400 0.0.400
Cs-135 0.0.400 0.00+00 0.00.0D 0.00.OD0 0.000 OO0+O 0.00400 0.000 Oe4O O.04-O

Cs-137 0.0.+00 0.00400 0.00.00 0.0.400 0.0.400 0.040 0.0000 0.00 0." 0.0.400
Ba-133 0.0.00 0.0.4O00 O0400 0.00400 0.0.40 .O.400 .0400 .O040 0.00+00 0.00

Ce141 0.000 O.Oe400 0+00 0.00.00 0.0400 0.0.0 0.0.400 0.0.400 0.00400 0.0000
U2-4 0.000 0.0.+00 0.00 0.0.400 0.000 0.0.+00 0.0.+00 0.0.400 0.000 0.00400
Pm-147 0.0.4O00 0.0.00 0.00.00 0.00 O.Oe 000 0.0.4 O.Oe+OO O .00.OO 0.04 O.O+OO
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Appndix 0-1 NomaHzed EEc~t Dose Eivalnts from Copper

Table G129 NormalIzed effective dose equivalents from nhalatlon: Sag dlsposal-munlcipal
Ra wdudricie Mass-based EDE (uSvly per Bqfg) Surticial EDE (ySvlY per Bqtam 2)

Radiorwcfie Mean 6th 50t 90th 95th Mean 5th 0th -0th 95th
Sm.n151 0.Oe+00 O.e+000 0.0.4 00 0000 .Oe+00 00 0.000 000_00o0 .04o00

Eu-154 00e+00 0.Oe+00 O000 000400 0 0 0000 O .Oe+OO O.e+O.O 010e400 0.00+00
Eu-155 0.0.+O0 0O O00 Oe+OO 0.0000 O040 OO00e+oo O.Oe+O 00o.O 0000
Gd-153 Oe.0 00 0.0040 0.00 000400 0e.000 00000 000 :0000 O.Oe+ 000
Tb-I 60 00.0 0.040 o00.0 0.40 0.00 .0+0 400 0.0e400 000+00 Oc000OO .00e+

Ti-171 00.00 O.Oe00 .0.o400 0.040 .Oe+. - .0e00 0e+00 OefO 0000 0. O000
T&182 -0000 O.Oef00 .Oe+OO O.Oe+OO O 0-00 00.00 00.00 OOe+O 000 0.0+00
W-181 0.0.+00 0.0+0 00.0 o- O. 00e+OO O.Oe400 O.Oe+O O.Oe+O 00.00 000
W-5 00.400 004 0.0040 0U&M Q.040 0.0.0 0.0.40 0.0.40 0.00 0 0. O0.0

Ir-192 O040 0.0.400 0.00400 0.0.400 0.0.400 0.0.O 4 .0O;00 0.0.O0 OOe+OO
T204 0e+00 OOe+OO 0.0.400 0.0.00 .0e+OO 00.400 O.Oe+O Oe+O Oe+W OOa+OO
Pb-210 0.040 0.Oe0 OOe+ 0000 O.Of0 00.00 .oe+OO O.e4 -0.0.+00 0.08+00

Ra2Z6 0.000 .0.400 0.000 0o.0 oo00oo Oa+OO oAe00 O.0O0 00.400 Oe+00 0.0.00
Ra-228 Oe+ 00 . 0 00 0.04Oe+0 .Oe+. Oe+OO .0000 O.0e+OO 0O.0+00 o0.0.oo
la-228 0.e+O 0.00+ 0.000 000400 0800 0.0+8 e+000.0. 0 .00+00 0.0.0 0.4+00

Th228 0.000 Oe+OO 0O0e+0 o.0.40 O.40 0.000 0.00 ..O400 0.000 0.0.400

Th230 000 000 0.0 .O.Oet O0e+00 O.+.00 0 000: 4 OOe+OO Oe+OO Qe400
21 00400 040 O.e40 0.0.400 0.00 0000 -. 0 4 . o 0.0ew

Pa-231 DQ)&tOO O~efOO 0Ae00 000e+ G~e4W ClOO O.Oe+OO O e+O D OeEF O.Oe+QOeO

Wa-232 000.00 0.040 0.0400 0.40 0.0040 0000 0.0.00' 00.400 0OWe.O 0000
. . '=_ ~~ _~f~o

U234 O.OeO4 0.Oe+W O.0e.400 0.04Q0O O.Oe+00 0.400 00.00 0.00 4 OOe . D0oe+
-M235 O..0 000 .0.000 0.400 0.e4 O.0e4OO O.Oe+0 0.0.4OD 0.0e.0 O.Oe+

6-2 00000 0.0D O+W O+O0 = 0.0Q4e+ 0.00e4 Oe0 0.0040 .Qe400
U238 .OO 00.0 00 0 Q00 00400 0.040 0Oe+ 0 0.e0.0 0e+. 0 .O.0O C.Oe4

Pu-236 O.O.0 .040 0.040 0o0o0 o.o.0 00040 0 .oeW -Qoe4 0040 0000
Pu-238 0.000 000400 0.0400 00.00 0.00 0e+0 0.0000 .Oe4OO O.Oe400 0.0.400
Pu9 0.0.0 0000 0100 O..400 0O O.Oe+W O0e4OO 0000 00.00 0.0.+
P*240 .040 0.0+.0 04OO 00400 0400 0e400 0Oe+ 0 0000 O.0 0 0.400

Pu-242 .00400 00e+0 O.Oe4 O.Oe DO .0e400 00400 .Oe+0 0Oe4OO 000 O.Oe40
P.244 O.Oe+W 0.0400 OOe+0 O.0+00 O.0e400 O e+O Oe+ O 0 0e+ 00 Oe0 .OOe+W
Am-241 0.00+W O e+O. 0 .e04 00 00. 00 000 .000 0.Oe4O. OAe+ O.e+0 O 40
Am-242m 0.e0OO 0.00+00 000400 0.0040 0.00+40 O.O40 O.4W 00400 0.040 00.40e0

Cm-242 =00000 00.00 0Qe+00 0.0Oe+W 0Oe+. OW O4 Oe4 O+O 0 0 .Oe4
Cm-243 0.0400 .4 O 00+ O.O+0 OAe0 00e+0 . A0400 0e+ O 040 0.00.00 .0.
Cm-244 0.400 0.0400 0.0.400 0.0000 0.00400 000400 0.0040 0.0400 0.00400 0.00400
Cm-m4 __ .0.400 0.0e00 0.0.40 0.0.00 0.000 0.0400 0.0.400 0400 0.0.0 0.0040

Cm-247 .0+.00 0000 0.0.+00 O.08+00 0.0. O .Oe+ 000 .O e+OO 0000 0000 O00
Cm-245 0.0000 0.0e+0 .00W Qe0.00 0.000 0.040 0e+ 000400 OD4O O.e+O
Bk-24 Oe+00 00e+00 0.0.40 e00 0.0400 0.000 0.0.4O00 0..4OO 0+400 0.0.400 0.00400
R48 0 O 0 e0 0 0.04 Oe+00 O.Oe+0 0.0.40 040 O+OO 0 .0 000 O.0eO
0f4 0.0 0.0e+00 0.0040 0.O 0 0.00400to 0000 000 0.0Oe00 0000 0.00400

Mal25 O.Oe+00- 04e00 O.Oe+OO O.Oe+O O.Oe+CO Qe+tW O~e+OO Oe+OO lOe+ O.O 0

C252 0000 0.0.400 0.0e00 0 0000 0000 0 00e+00 OO+0 0.0."0 -4.Oe+00
CM254 0O.+0 0.0+00 Oe40 00.0 00000 u0OO 0QO+0 O004 00 0.00 +00

Note: To conveit thse waes to conventional wits "nenVy per pCg or nuemy per pCI/a. mutiy by 3.441
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Na=dized Effective Dose Equivideau f1mm Comer Appedi 0-1.

Table WMAO Normalized effective dose equhalents from Ingestion: Slag disposal-munlilpal

Radionucide Mass-based EDE (pSvly per Bq/g) Surfidial EDE (USv/y per Bqfc 2 )
Mean 5th 50 90th 95th Mean 5th 50th 90th 95th

H-3 0.0.400 0.0.00 0.0.00 O.o&+00 0.0eO0 0.0e00 0.0400W 0.000 0.0.OO O.Oe0
C-14 0.00+00 0.0.400 0.0.+40 0.00.00 0..0C 0.00.+0 0.00 0.e0+ 0.0.400 0.00 
Na-22 5.7-0S 2.-S 12-OS 13.05 22.-05 1.10-05 4.4.-08 23-O0 2.5 4.3e05
P-32 .7.-C? 1.6e-09 9.8- 1.4.08 2.6OS 1.3.-O 3.1.9- 1.9O-07 27. 0.-O

c38 1.5*-S .0*-OS 30O0? 32.- 0 . 2-O 12eS 5.8-C7 .3-O0S 1.1-0S
K.40 4.7.-O 1.8.08 8-07 1.0.0 1&-5 92e0B 3.1.-0 1.6e8 2.0-OS 3.6-05
Ca-41 a.507 2.6-09 13.7 1.4-OS 2.5. 1.3.-O 5.0-09 2.60-07 2.8-OS 4.9e-OS
Ca-45 1A- 57.-09 2.9e-07 31IO 5r8.. 28-O 1.1.-08 5 C7 .OS 1.1.-5

Cr-51 3.9.-08 1.49-0 7.3.-09 82S 1%.-07 7-OS 2.7.-l 10*Ae-08 1.6 7 2.9&07
Mn-53 5.4.S 2.2.-10 1.1e-OS 129-07 2.1-07 1.0-07 429-10 2.108 2.3017 4.10-07
Mn-54 1.3*-O 52e-09 2.7&-7 2.9.-OS 5.-S 2.-rOS 1.e-08 S.1-07 .5.O 9.9-OS
Fe-55 2AW-0 1.1.-a .7.-OS S.2.-7 1.1.-OS S4.407 22.-OS 1.10-07 12.W 2.1.-OS

Co-e 3.3. 13-08 65.-Cl 7.1*OS 1-OS 8.4.-OS 2.5.-0S 1.038 1.A.05 14-O05
Co-S5 2.9.-C7 1.2.-09 5.8OS 82-07 1.1-O S.6e-07 229-09 1.1.-07 12e4O8 22.-OS
Co-5S 9.457 3.7e.09 1.9e-07 2.1*-OS 3.7*-8 1.&*0 7.0*-O 3.7e7 4.0-08 7.0-O
Co-0C 42-O 1.7*-O8 85. 92*OS .O05 82.-0 32S 1.6e- 1.8*05 32.-OS

M-83. 2.4.-C7 9.6-10 49.-O 53e-07 9.3-7 4.6-? 1.909 9.4.08 1.0*-S 1.8e-OS
Zn-6S 61-OS 2A-0 12-O 1.3*-0 14.OS 12.eOS 4.7.-W 2A4 2.S 4.7.-05
As-73 12*-07 4.1e-1 22-08 2.8-C 4.8.-07 230? 7.9-10 4.3.-0 5.1*-7 9A-07
S.-75 0.000 0.0.00 0.000 0.0+.0 0.000 0.0.e00 0f400 00+00 00 0.Ost00

Sr-89 32.-0S 1- 6.440 7.0-O 12-05 6.3*- 2.4-S 12*O 1.A.S 2.4.0-S
Sr-90 7.8.-O 3.1. 1.6-O 1.76-04 3.0.04 1.4 60 3.1.-05 3.3&04 5.90-04
Y-91 3.5-O 1.4*-0 69o-0? 7..-S 13*O 5.808-O 2.6.-O8 1.3.-O 1.5*-05 26.-0S
Zr-93 85-C? &4-O 1.7-07- 1.9.-O 3e-OS 18-O -09 33-07 3.6.- 08.O

Nb-93m 2.7.-07 1.1*-09 A 8 S4O .9- 1.0.-OS S1.O7 2.1.-09 1.0.C 1.1.-0S 2.0.O
Nb-94 3.6*-S 1-08 7.A-C 8.1*-O 1.A*S 7.0O 2.8*-O 1.AOB 1.5oS 2.8*-0S
Nb-95 7.7 9-09 1.5*-07 1.-O 3.0O 15*-S 5.6.-09 2.9.-07 32S 5.8.-S
Mo-93 89.07 2*-09 1.4*-C 1-OS 2.7a0- 1.3-C 5.3*-O 2.7*-07 29-O 52*-OS

To-97m 5.1*-7 2.0.-O 1.0*-07 1.1*-O8 2.0-0 9.8e-Cl 3.9*-09 2.0*C7 2.1-OS 3.8*-OS
To-99 7.5*-C 3.0*-09 105*7 1.6*-O 2.9.-08 1.4*-OS 5.8-O9 2.9*-C 32-OS 5.7OS
Ru-103 0.0.400 0.0.400 0.000 0.0*400 0.0*400 0.0*400 0.0*400 0.0*400 0.0.40 0.0*400
RI-O3 0.0.400 0.0*00 0.0.+00 0.0+00 0.0.400 000 0.0.+00 0.0400 0.0.40D 0.0*400

Ag-10m 0.0.00 0.0.+00 0.0.400 O.o0 0.0*400 0.0*400 0.0*400 00*00 0+00 0.0*400
Cd-109 5.8*-O 2.-OS 12.-OS 1.39435 23-OS 1.1.-05 4.5*-O 2.3-O 25 4.4e05
Sn113 12-O 4.7.0-9 2.3-0 2*0S 4.-O 23.-O 8.9*9 45-C 504CS 8.8*-O
Sb-124 2.8.-O 1.1.OS 55-C7 0.-OS 1.1.OS 5.4- 2.1.-08 1.1.-OS 12*5 2.1*-0S

Te-123m 0.0B}00 0.0.400 0.0*400 0.0*00 0.0.400 O.*400 0.0400 0.0.00 0+000 0.0*400
Te-127m 0.0400 0.0.400 0.0.+00 0.0.400 O4O 00 0.000 0.00 0.0.00 O.4 0.0*400
1-125 1.4e-S 5.494O8 2.7OS 2.9-05 53*0S 2.6-0S 1.0"0 52OS 5.7.O5 1.00-04
1129 1-4 5.4e-C7 2.7eOS 3.00-04 52-04 2-04 1.0.-S 5.3.-OS &7e-04 1.Oo-03

Cs-134 0.0.400 0.0*400 0.0.00 0.0.400 0.000 O.400 0.0.400 0.0.00 0.40 0.0400
Cs-135 0.0*+00 0.0.00 0.0*00 0.0.4OD 00.00 0.0+0 000 0.0.400 O.O.FOO O.Oo0
Cs-137 &00+C O.+ t. 0 .OB+O 0.09+00 0.00 040+o 00+W0.0 Obe+W a OFO ofo
Ba133 1.7.O 709- 35-7 3.8*-S 87O 33-O 1.3*-S .8*"07 7.3.4O8 1.3*O

C4.141 8.3.- 3.1-OS 1.6.-C7 1s-OS 3.2-S 1.-OS 5.0-0 3.1.7 3*oOS 6.3*-S
Ce-144 1.0S 4.0*8 2.0.-0 22-0S 39.0S 1-O 7.8.-08 4.0e-OS 4.3S 7.6OS
Pm147 52*-07 2.1*-OS 1.1*-07 12-O 2.*S 1.0.-OS 4.1*-09 2.1*-C? 22*-O8 4.0*-0S

NUREG 1640 Caso



Appedix l: Nomalized Effective Dose Equivalets from Copper

Table GlAD Nomalized effective dose equivalents from Ingestion: Slag disposal-municlpal
Radoio Mass-based EDE (pSv~Y per Bqg) Surficial EDE (pSyly per Bq/cn 2)

Mean 6th 50th 90th 95th Mean ft 50th 90th - 95th
SmT-151 10.-07__8.00-10 -4-0o-OS 4.40-07 7.7-07 3.8e-7 1.5.09 7.8.0 8M-07 i~e-OS

Eu-154 4e-06 2.e-08 -9S9-07 1.1-e05 1.9.-05 - .4-06 3.7e-8 12046 -2LeO5 3.70S
Eu-155 7.7e07 3.1e-09 1.-07 1.7-O6 3.06 1.5-O 60-O 3.0e.07 3.OS LS-06
Gd-153 SZe07 22e-09 1.1e07 12e-6 2.ie-06 1.1e6 4Je49 22e-07 2.06- 4.e-06
Tb-IS0 2A5.06 1.0-O Sie-7 5.7.06 1.0.-O 54.-O 2.Oe-O8 1.0.6 1.1.05 2.0-OS

Tm-171 2te-07 L6- 43.48 4.7"07 82e07 4.1e407 1..09 GAe-S8 9eV0 1.6
T.-182 23.06 1.1e-08 5.e07 6.1.-06 1.1e05 -544-S 22.-O8 1.10-06 12e-05 Lie-05
W-181 12e-07 6.0 2.6-OS 2.70-07 4.7 - 2A.-7 9.6e-tO 4.-08 52-07 9..07
W-185 6.2-07 2Z.49 1 e07 IAo- 2A-06 ;le-OS 4.7.09 24.07 2 4.7e-06

Ir-192 O.Oe00 0.000 0.0e+00 0.0e000 6.00 0.00.0 0.0e00 0.00+0 O.Oe+00 0.0000
11-204 7.3.47 2.8-09 1.e-07 '1.606 2.8.06 lAo-S 5.509 2.9e7 3.1e-S 6.6e46
Pb-210 2.1e-03 6-06 3.7.-04 4.-S 8.1.03 4.0.03 12.05 7ie-04 8-S3 1.6e02
m1=0 0.0.400 0.0.4000400 0.0.400 0.0.40000 0.00W 0.0.40 00.400 0.0.400 0.0.400

Ra-226 66-04 2.70e06 Ue-04 1.5-03 2.6-03 -13.-O 5.1e-0B 260-04 2.8e-O .0.O3
Ra-228 ?Ae-04 3.0O 15e-04 1.6e-03 2.9-03 lAo3 5.8e06 2.9e-04 32e03 .6e-03
Ao7 7o03 3.0.-OS 1-OS 1.76-02 2.902 16-02 6A.05 &00-03 3.2e-02 7e-02
Th-228 4.1e-04 170-06 6.3.05 9S.e-04 1.8-03 7.9e04 32e.06 16.04 1.7.03 31.03

C3
Th-230 2..04 1.OeS 5.8e-05 .1e-04 1.1e03 5Ae-04 22e-W 1.1i04 1e03 Lie-03
Th-232 1A03 6-06 2A.04 LieO SA9.03 2.7eO3 1.1-e05 5.5e-04 .9-O3 1.1e02
P-231 5.S 22-S .1.1-03 12e-O2 2.1e02 1.0.2 42e-05 L.e-03 23-02 4.1.-O2
U-2 4S905 1t0 2O i-04 13-04 .9-OS 3.A07 ISO 2A9-04 2.4-04

U-234 1.305A-08 2.7e00 2-O 5.1.OS 2Se-05 10-07 62.-06 6.6.05 1.-04
U235 IAo-S 680-08 2.9.e-O 3.2s05 -.. 4 28-05 .1007 5.66.06 6.0-O 1.le-04
U-236 12o.05 5008 2.60 2.8.5: 48-05 2-OS 9.7.08 4.906 6.3e0S 5-05
U-238 1-0S 7.7.08 3J6 42.45 7A.45- .7e.5 1-07 7.-O 81-O5 10-04

Pu-236 6-04 2Ae-O6 -12904 1.3.-03 2..03 1.1e03 4.6e-6 2-3Z04 2.5e03 4.-3
Pu238 1O 6-06 33-04 3.6e-03 63 2.-OS 1.3.-O 6.40-04 6.9-O 12e02
Pu-239 1.8e-3 72e06 3.6e-04 4Ae-3 7e-03 3.503 1-05 7.le-04 - 7.7.-O3 14-02
Pu,240 i^e-03 6446 32A-04 35.3 62e-03 .1e-03 12e- 6-04 6.7-03. 120.02

Pu-242 1.7.-O 6-O .Se04 3.OS 6.6. 43 3O03 le-05 6.7e-04 72-OS 14"2
Pu-244 1.76-03 6.46 3.4-04 3.7.- 6.03 . .3 03-OS 6.7.04 J72-OS 1.OS
Am-241 19-03 75.06 3.-04 4.1e-03 72eS 3603 1A5 7.-04 7.9r43 10-02
An-242m 10 740-06 3.7e-04 4.1.-OS 729-O 36.O A-O5 72A-04 7.8 3 1A42

Cm-242 6.6eO5 2.2e-07 1.1e45 -12&4 229-04 1.1.44 -4.307 2.2.-S0 2Ae04 42e.04
Cm-243 12.-03 4.8-O6 2.8-04 2.7-O 4.7.-3 23-OS 9.3e06 4..04 5.1-03 9.1e-03
Cn-244 10-03 4.e46 2.le04 2.3-OS 4.03 2.043 7.06 4.0o-04 4A-O3 7.8-3
Cm-245 le-OS 7.6.- 3.8-04 42e-03 7A.O 3.7*.3 t5- 7Ae-04 8.43 1-02

Cm-247 1.7.-O3 6.6-O 3.004 3.-03 -6.-3 3.-03 1.3.- 6.7O4 72.03 1.30-0
Cm-248 .00-03 2.0-05 O-03 1.1e- 1 90 9.6e-03 3.-OS i-OS 2.1e-02 3A-02
Sk-249 L.0.-O 2.4-O8 12e-O 1.35 2.3e-O5 12-O5 4.7.-O8 2.4e6 26.-O5 4.6.-O
Cf248 1.7.04 7A007 3545 3U-04 6.7e04 -&4e04 1.36 6.-05 7o-4 13

C-2s 1.1e03 4Ao- 22e-04 2Ae-O3 42e43 2.103 6.4.-OS 4.044 3 8.O
Cf451 1.AO 5Ae-06 28e-04 3.1e-03 56-OS 280-03 105 5Ae04 6.0.e-O 1.1.02
CF252 5-04 2.2.-OS .e4 l2e-O3 2.1e-O3. 1.1.-OS 4-06 22e.04 2.03 42.-03
Cf-2S4 l2eO3 50-06 2h.e04 2.7.-03 4-803 2Ae-o 9.5-06 4Ae-04 62.-S 903

Note: To conert these values b coenonal units (mrenmy per pCIg or lnremly per pCUan'). m by 3.7a4
-- 81 NUREG-1640



Normaized Effective Dose Equivalents from Coppa Appendix G-1
Table GIAI Normalized effective dose equivalents from all pathways: Leachate-!ndustrlal-scrap

Radlonufdds - Mass-based EDE (uSv/y per Bqlg) Surficial EDE (uSvly per Bqb72)
Mean 5th 50 90th 95th Mean 5th 50th 90th 95th

H-3 1.00-04 0.0.00 7.6-S 1.A.04 4.2.4 2.0.-04 0.00+00 1.56-07 2-04 82.-04
C-14 1.76-04 .OeOO 0.0.00 0.0.+W0 2.8e-04 3.4-04 0. 0000 00+00 0.0.00 5.4-04
Na-22 4.7-4D 0.000 0.0 00 0.0.00+ 00e400 9.0-40 O.00 0+00 000 0.00+00
P-32 1241 0.0.+0 0.00400 0.Oe+O0 0.0.+O 2.3.41 00.00 0.0.400 0.0400 0.0*00

CSB 2.1 .03 0.0+00 0.0.00 2.8e 03 &1.S03 4.03 0.0.0 0.0400 5.5.-03 1.6&0
K40 1-02 0.0.+0 0.0&+OO A02 4-.02 2.9.02 0.0+00 0.00 2.80-02 852
Ca-41 1.1.-03 0.0.00 0.00+00 1.803 4.8e-03 220-03 0000 0.0+00 3.40-03 92e-03
Ca-45 8.0.-17 O.Oe+00 000+0 U-B 2.5e-35 1.6e-13 0.00+00 0.0O+00 1.7&3 4.8*-35

CrS1 24-39 0.0.4 O..0 OO+O0 0.Oe+00 4.70-39 0.0+00 0.0+00 0.0+00 0.0+00
Mn 53 2206 0.0.00 0.00400 0.09+00 0Oe+O 4.3.-S 0.0.400 O.00+00 00.4 0.0.400
Mn4 3.2o.15 0.O+00 O.00+0 0.004OO 0.00+00 8.60-15 00+00 0.00+0 0.0400 0.0e+00
Fe-55 4.7-15 0.0.+0 000 0.00 0.00+00 &1-1S 0O+00 0.0+00 "0o0+0 0.0.490

Co-s 1.2029 .040 0+00 0 0.0+Q0 2.5e 29 0.00+00 AO+0 0.0.00 00+00
Co-57 2.50-15 .0e+0.0 0.0e+00 OOe+O 0.0+00 5.2-15 0.0 0.0e+0 + Oe+O 0.040
Co-B5 IA932 0.0+O0 0.00+0 0.090 0.0400 2.9-32 0O+00 0.00+00 0.00+00 0.0040
Co60 1-go." 0400 0.000 0.0.40 .0 22o-07 0.0+OO QOe.00 0.0e00 0.0.40

NMB3 3.9-15 .04o0+ 0.000 0.0+0 0.0400 &6.-IS 0.0.+00 O.+Q0 0.00400 0.0*400
Zh-65 3.40-10 0.0+O 0.00+00 0.000 0.00 e &40-10 0.0.00 OO0+00 0.00400 0.0.+O0
As-73 1.1.42 0.0e00 0.0400 O0 O.0e+00 2.42 O0.00 O.+00 O.+0 M00400
So-75 5.6.40 0.00*00 0.0.40 00.400 0.0.400 1.10-39 0.0.40 0.00+00 000+00 0.00400

Sr-89 4.6e-5 0.00+00 0O.4O00 0.0.40 62e-37 90Q-35 0.0 0.00400 0.0.0 1
Sr-go 13e03 0.000 QOe+O 0.0.40 5 9W 2.6e03 O+00 0.000+0 0.00400 1.0008
Y-91 1.0-3 0.004 00 0.0.40 0.0.0400 0.000 2.00-36 0.00400 O+0 0.00 0.08400
Zr-93 IAo-08 0.00+00 0.0.400 Q0+00 0.0+00 2.60-08 0.0040 O 0+00 0.00400 0.Oa00

Nb-93m 0.0.+40 0..O 0.0.400 0400 0.0.+OO 0.0O400 0.0.400 O.Oa+O0 QO..O 0.00400
Nb-94 0.00+0O 0.0+ 0 Q0+00 0.0e+O 0.00+ 0.0+00 0.0.+O 00+00 0.0"0 0.00+00
Nb-95 0.00+00 0.0.0 040 O"OO 0.00 O.00+00 Oe+00 0.0+0 0.0+0 0.09+00
Mo-93 2.4004 0.00 QO..O 0.0.00 Z7.-04 4.600 0.00+0 0.00 0.00+ 5.2-04

To-a7m 1..09 0.Oe+O 0.00400 &90-35 5.8-34 2.8-09 O0.0.+00 0.0+0 1.7e-34 1.1.33
To-99 9.56-03 0.04 O .004 1.602 38.-0 1.8o-02 0O+40 O.e0.W 3.1.-02 7-5o-02
RF-103 3.5.40 O.O+0 -0.00400 0.00+ M040O B.7e.40 00000 O000 0.000 0 0040
Ru-106 3.00-38 00e40 O0400 OO+.4 0.400 5S.-38 0.0.00 0.00e+00 0.q+0 0.0000

AO-110n 5.38 0.00+00 0.0 0.00400 .0. O0.4 1.1.37 MOeO0 O.O0+0 0.0+00 QO.e+00
Cd-1Q9 8.8015 O.Oo0 00.00 .O+40 82-38 1.5o-14 O.O+0 0.000 0.0+0 120-37
Sn- 13 239-37 0.0.400. 0.0.400 0.0.40 0.00+00 4.5e-37 O.O.40 0.00 0.0+00 0.00+0
Sb-124 6.342 0.00+00 0.04 00 .0+0 0Oe+00 13.-41 .o+00 0.000 0M00 0.00+0

TO-123m 2.0.1 0.0 0.0.400 0.400 8.1 -SB 3.50-10 0.e+00 MO"40 0.0+O0 120-35
To-127m 1.80-10 0.0000 0.0. 00 00eOO - 7.3o-310 o.o+0 0000 O.000 1.6o-35
1-125 2A.-15 0.00+0 0..+00 8Ae-35 140-34 4.6-15 0.00400 0.0.400 1.69-34 6.40-34
U29 4.0-01 0.0.+0 O.Oe+00 4.7.-C1 IA94O 7.001 0.0+00 0.00400 920.01 2.70+00

Cs-134 1.70.17 0.0+00 0.0.+ 0.0000 O.00+00 3.6017 0.00+0 0.0.+00 0.00+00 0.0400
Cs-135 1.6o05 O.Oe+00 0.00+0 De+OO QOs0 32.05 0.O0+00 O+00 O.O00 O.0O0
C.-137 4207 O.0e00 0.0000 .+00 0.00+00 8.7.e07 0.00+00 0.00+00 0.0.+00 0.00+00
Ba-133 4.3.04 0.0.400 0.00+0 1.3-13 3.4o-05 8Me-04 0.00+00 0.0.400 2.50-13 &.9.-O5
ii'O; .J.
C-141 0.0.00W 0.0.400 0.0000 0.0.400 0.00+00 0.00+00 0.0.40 0.0.400 0.00 M+0040
Co41 0%+ 0 .00+00 Q.e 000 0.0Q+00 0 Oe+OO 0.0000 0OOO 0.0 e+O 0.0000 0.00+00
Pmn-147 0.0.00 00+00 0.00400 O.Oe+ 0.0 + 00 0.00400 O+OO 0.0+00 0.00+00 0.00+0

NUREG-1640 
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Appendix G-1 Normalzed Effective Dose Equvalents from Copper
Table GIAl Normalized effective dose equivalents fom ali pathway: Leachate-Industrial-scrar

Radionuclide Mass-based EDE (Svly per Bq) - Sulial EDE (uSvly per BSqfn t
Mean 5th 60th 90th 95th Mean 5th 60th 90th 95th

Sm-151 0.0.400 O.We0 GA9.00 00e40 0..00 0.000 0.0.O O.Oe+O0 C.Oe4o0 O00

Eu154 0.0 0 000 000 000 0.400 .0040 0 .0.400 0.Oe4OO 0.0400 0.0
Eu155 O.Oe+00 O.Oe+OD Oe+0 O.e000 O.0e+0 00 00.00 .000 ,0.Oe+00 O.e0 O..O
Gd-153. O.Oe+0 0000 0.0 0.0+00 0.0.00 00000 00000 000 O.e+00 q.oo
Tb-160 1.9-26 0.0.400 0.0.0 0.0e00 O.D400 3. OO-2 0 0 0.00 0.

TM-171 Sze-08 O.000 0..OO O.4OO 0.Oe+00 120-07 0.00 OAe+0 O.O0 O.e+00
Ta-182 3. -21 0.0.00 O.+000 0.Oe+0 Oo+000 7.1e21 040 00000 0.0e+00 O.Oe+00
W-181 12e14 000 00.00 0.00 O.Oe400 2Ae-14 0.0.40 0.0+.00 0.0.400 O.Oe+OO
W-185 3.e-18 00+00 Oe+0 0.0.00 .0.e+00 6.00-18 0.0.400 0O.000 O0e400 O.0.40

Ir-192 2.5-8 00400 000 OAe+ 000 4.6e-18 000400 0.0.00 O.O. O.'Q+
T1204 4.925 0.0.40 0.040 0.0400 0.0.400 00-25 0.Oe+00 0.000 0e4OO 00.00
Pb-210 .07 0.0.00 0.0.40 0.0.40 0.0.00 .5007 0.0.00 0.00 00400 
BIM207 1. e11 9DO00 0.0"00 0.040 0.0.400 Ue-11 00: O0 0e OQeOO .

R:a226 0.040 0.0.00. 0.0.400 0.0.400 0.oe4 0.0.+00 .o0e4 0.0.40 .00+40 0o040
Ra-8 0.00 00.00 O.O00 0.0e+00 0.000 00.00 O.O. O.Oe4 - 0.0.+00 0.00+00
A27 Oe400 0.40 -0000 O.0e40 0.0.00 00.400 .0Q.00 0.000 00.00 0.0.40
Th-228 0.b400 04 00400 -O0e+O O0e+0 040 00+00 O.+0 0040 0000

Th230 O.e400 0.0.00 0.00 O.e0 0.0+00 000 0.0e4 O40 .400 0.0000
Th-232 O.Oe4 0000 .0OO 0.040 O..0 0Oe+ -Oe+00 Oe+ 0 0.0.+40 0.0000
Pam -. Oe+0 .0.0 00.00 00.0 0.0.00 O.e40 0400 0.0640 0.Oe4 0.0.+0
U-2 3Oe-02 00.400 0e00 0.00 0.0.00 52e-02 0.0.400 0.0.0W 00.40 00W

U-234 3-02 .400 .000 0.00 00.40 6.e-02 Oe4W 000 0aoo0 O.Oe+00
-35 5.7e-2 0.0.OO O.0.+00 0.000 000400 1.10Q1 0.0400 00.00 0.0.40 0.0.400

U.43m 32e-02 .Oe+0 O.Oe+00 .0.400 O.e400 .002 0000 O04 0.0e400 Le+O
U238 3.2e-02 O0 O4e+00 00 O.Oe+ 0.0040 6-u02 0.00 0.0000 Oe+00 .Oe+Ow~~~~~g 1-~~~~~i PNI= n7Z.O
Pu-236 32e-10 0.Oe+00 0.0400 0000- 0.Oe00 6.Ae-10 O..0 0.0.400 0.0.40 00.400
Pu238 5Ae-8 000 .0.00 0e+O0 0.0+00. 1.1e07 0000 O.Oe+00 0.0+0 0.000
Pu-239 4.3005 Oe+00 O000 0.00 0.0e+00 .1e-05 0000 0.Oe+00 0.0.00 0.Oe+00
Pu-240 4.o-05 0000 0.0OD 0.e+0 00400 76005 00.00 0.00+00 00.00 0.00+00

Pu242 4.2.4S 0400 00000 OO0 0.00+00 7.k0 0.0e+00 0.00400 0.0 0 0.000
Pu-244 4.60.05 00.400 Oe+0 00.400 0.0000 660-05 0.0.00 O.00400 OOe+0 0.00+00
Am-241 3.503 O.40 O.e+W 00.400 -D040 7.0.03 0.Oe40 O.Oe40 OO0 O.O.40
Am-242m 1W03 0.0.00 0O.+0 Oe+OD .Oe+00 3.603 0.00*00 O.Oe+00 Oe+00 OOe+0 0

Cm-242 000:0 040 0.000 0.00+00 0.0.400 00.400 0.O000 0400 O.e40
Crn-243 -0.000 0.000 000 0.0.400 0.0 00 0.00 O 0 000 0.0.0 0.00O0 0.e400 0.00+W
Cm-244 00.00 O.Oe+00 Oe+00 .Oe+0 00.00: 0.0.+00 OO+00 .O0e+0 0.000 0.00+00
Cm-245 .0000 O.e+00 O.Oe+00 0.040 O.e+00 0.0000 .Oe+ 400 .0.400 O.00 O.O00

El-247 Oe4D .Oe+00 O.Oe+00 0.e+OO 0.0400 O.e+O 00.400 0.0.00 O..+00 0.Oe+00
Qn-248 0.0.400 0.0e400 O.Oe+00 0.ee+00 0.0.400 0.0000 0.0.400 Oe+00 0.0.00 0.0.400
Bk-249 0.0.40 0.0.4 0.0.400 0.0.40 0.0.40 0.000 0.0040 0e400 0.00+0 0.0+00
Ci-248 7.00.0 0.040 0.0.0 0.0.400 0.0400 IA"-7 0.0.40 0.0.400 0.000 0.00+00

CIm5 lAo-O6 0 0.400 0.0.40 0.0.40 0.0.40 2.70.06 0CLW0 0.0.400 0.0.0 0.0.40
Ci-251 3.60.04 O.0e+00 O.Oe+OO OA+OO OO 0.0+0 7.0.04 O0B+4 O.Oe40 0.400 0.0040
Cf252 2.47 0.0400 O.00 0A 0 O0400 5.6e47 0+00 0.Oe+00 O.Oe+OO O.+0
C;254 4.1e8 0.0Q"O 00040O 0.b+O 0.0.40 7.9e-38 O.0.00 O.0e+00 Oe0 OAo0400

Note: To convert fli values to comnenional ut (mremly per pCll or nnmy per pCUco 2), mWltiply by 37e4
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Namalizd Effeclive Dose Equvalnts from Copper Appmdi
Table B1A2 Normalized effective doss equhalents from all pathways: eachato-municipal-scray

Radionucilde Mass-based EDE (uSI/y per Bqlg) Surficial EDE (fS*Y per Bqfcm2)
Mean 5th 50h 90th 95th Mean 5th 50th 90th 5

0-1

15t

-3 3.54 0.0.400 2408 5.0.45 1-5e-04 6.85 0.oWoo 4.6"8. 9.65 2.8o.04
C-14 0.45 0..400 0.0e400 12.-0 92.-S 12e-04 0.00 0.0.00 23.46 1.7.4
Na-22 5.6040 0.0000 .0. +OO O..00 0.0.+00 1.1e-39 0.09+00 O.O+0 0.0.400 0.04+00
P-32 360-42 0.0.+00 0.O"O0 0.0.+00 0.0.400 72e.42 0.0.400 0.0.00 0.0.4 .OO0.0

C-38 7.3044 0.0600 0.00+00 8.e4 27.43 1.4.43 0.0.400 0000 1.7.43 520.03
K-40 4.0-03 0.00400 0.0400 4.8J.43 1.54-2 7.8.03 O.O+OO 0.0.400 9.3.03 28.42
Ca41 4.04 0.0400 0.0.400 5.5.44 1.8.43 7.7e04 0.0.400 0.0.+00 1.1403 31.Fo3
Ca-45 4.80-17 0.0+O 0.04+00 1.-*36 63.-SW .6-17 0 0.0.400 0.0.400 3.0.36 12-35

Cr1 U6-40 0.000 O.OO0 0.0o+00 0.0.400 1.7.-39 O.O.O 0.0+400 0.0.+00 0.0.400
Mn-53 7.0.47 0.0.400 0.0.400 0.0.400 0.00+00 1Ae-OG 0.0+00 O.O.O 0.0400 0.0400
Mi-54 82.-23 0.0000 0.0400 0000 0.0.+00 1.90-22 0.0.400 0.00400 0.00+00 O.0.+00
Fe-55 32-13 0.00400 0.0.400 0.0.400 0.0.400 8e-13 0.0.+00 0.0.400 0.00*00 0.0.00

Co-SS 9.8048 0.0.40 0.0.400 0..OOF0 mOeO0 1.9.-S 0.00+00 0.0+00 0.0000 0.0.+00
Co.57 1.1 -23 OA.00 O.0040 0.040 0.0.400 2.2e-23 O.O+OO 0.00+00 0.0.+00 0.0.
Co-58 2.60-38 0.0.400 Q+00 OD"0 0.00 +00 2e38 O.OO .0.4 OO+O 0.0400
Co-60 1.108 0.0.00 0.000 0.00+00 0.040 2.30408 0.00+00 0.00400 0.000 OOO0

Nkm3 4.6e-15 0.0400 0M00 O.OO 0.00 8.5.-1S 0.0.O0 0.0.0 0.0.400 0.0.+00
Zn-6 .9.6-11 0.0.400 0.0.+00 0.00+00 0.000 2.1e-10 0.0.400 0.0.+00 0.00 .Oe+O0
As-73 8.6e-43 0.0.400 .040 040 0.0+00 1.70-42 0.O+0 O.O+O0 0.0.400 0.0.400
SO-75 &99-41 O.O+0 00.400 O.000 O.Oe+0 1.3.4D 0.040 0.0400 0.000 0.000

Sr-89 24-28 O.O+O0 0.000 0.0f00 1.4e-S 4.9e-28 0.00400 0.000 0O.O+0 2.70-37
Sr-gO 2A-04 0.00+00 0.000 00+00 1.2.48 4.6e04 0.0.+00 0.00" 0.0.00 22eS
Y-91 4.7a-28 0.0.400 .0 400 004 0O0 9.3-28 0..400 0.000 0 O.O00 00.000
Zr-93 1.680 0.0.400 0.0.00 0.000 0.0.400 3.1.47 0.00+00 0.0. 0.0.400 040+00

Nb-93m 2.2-29 0.00400 0.0800 0400 00+00 4.6e-29 0.09400 0.0.00 0.00-00 O.0e+O0
Nb-94 1.1010 0.0+00 0.00+00 0.0.+00 0.0.400 2.3e-10 0.0+00 004 0.00+00 0.0.400
Nb-5 2.7e-45 0.0.+00 O.0OO 0.0.400 0.0+00 5.-45 0..00 0.0.00 0O00 0400
Mo-93 7.5o.05 0.0+00 OOe+OO 00 0 7.3005 1.5.04 O.e+00 0.0400 0.0 0 1.3-04

To-97m 6.80-11 O.e00 O.Oe+OO 2.7e-35 I.e-34 1.30-10 00400 0.000 5-3-35 4.2e-34
TO-99 3.30-03 O..400 0.04+00 5A0O3 1.5.-0 U4.03 0.0400 O.0400 1.0.42 2.9.42
Ru-03 3.So-40 O.O+OO O.OO 0.00+00 0.4 6.-40 0.0+00 00 0 .00 ." 0.0+00
Ru-1 06 2.9.8 0.000 040 0.0O0 0.0.+00 &7.W O.0+OQ 0.0" 000400 O.0OO0

Agh10n 7.78-29 0.0.00 0.09400 0.0.+00 0.00+00 1.66-28
Cd-109 &30-15 0.0 00 0.00+00 00.400 1.28 12.-14
Sn-113 2.7e 23 0.00+00 0.04 0.00+00 0.00+00 53-23
Sb-124 3.1&41 0.00+00 0:.400 0.0+00 0.00+00 614.41

nsAs-. sk .

0.0. Q00.O+OO 0.00+00 QO0OO
0.0400 .O0.400 QO..O 238
0.00+00 0.0.400 .0.+O0 0.0.+00
0.0400 0.04+00 0.0.400 O.O.400

TO-123m 1.0-12 0.00+00 O.0eOO 4.1040 1.1.46 2.1e42 0.0.400 0.0.400 830.40 2.1.4
TO-127m 9.13 0.00+00 0.0.400 6.00.40 1.50-38 12e-12 0.00400 0.0.00 12-O 3.1"48
1-125 1.00-13 0.06+00 0.0.400 1.9.45 8.4 1.8013 0.0.+00 0.0+00 3.60-35 1.7e-34
M129 130 01 0.09400 0.0.400 1Ao-Ol 4.9.-1 2.6.01 0.0.+00 0.q+O0 2..01 92-01

Cs-134 1.7e-14 .O0e400 0.0+00 0.0.400 0.0.+00 3.1-14 O.0000 0.00+00 O.O0OO O.O.FO
CsI35 1.4.-05 0.00400 0.0.400 0.0.00 0.0.00 2.6.0 0.0+0 0.0400 0.0.40 0.0+00
Cs-i37 1.90-0 0.0.400 0.0+00 0.0.400 0.0.+00 3.5.07 0.0.0o 0 00400 0.00 00.00
Ba-133 1.7. 04 O.O+OO 0.0.400 8.5*13 1A-05 3.30-04 0.0.O 0.e0.00 18.-12 2.9-05

Ca-141 0.0.+00 0.0.o00 0.0400 O.000, 0.0.400 0.0.00 .O0.0+W 0. 0+00 0.0+00 00+00
Ca-I" 0.00 0O.0.00 0.00+00 0.000 0.o0400 0.00.140 0.0.400 0.0.400 0.00400 O.O&+00
Pl-147 0.0.400 0.0+O0 O.0+O00 0.0e0 0.00400 0.06+00 0.040 0.0000 0.0.400 0.0.400

I_~i- 64 .5
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Appendix 0- Nomalzed kffective Dose Equivalnts from Copper
Table GIA2 Normalized effective dose equivalents from all pathways: Leachate-municlpal-scrap

Mass-based EDE (pSvly per Bqfg) Surficial EDE (pSvty per Bqtcm2)
Radionucide Mean 6th 50th 90th 95th - Mean 5th 50th 90th 95th
Srn-151 CA8000 CAOM O~~000 0.0O O - 10+00 0 0.0+0O e+00 0 0 0O.e0eQ O.etOO

Eu-154 0.00000 0040 0.0.00 .O0e+00 0.e+00 00000 0.0400 0.e00 O.Oe00 O.Oe+00
Eu-155 .Oe+00 .. 0 0.000 0.Oe+ 0.00400 O.Oe+0 0000 0.e40 Oe+O 0O.e+00
Gd-153 0.0+00 0.000 O.0e+00 0040 0 O 0.0e400 .4O O O.Oe00 0Oe+0 O.Oe+00
Tb-ISO 814 O.00 0.0.400 0t04000 0. 0 1.7.-IS 0 .0000 .4Oe+O 0.0000

Tm-171 2.7.-10 0000 O.0e+00 0O4 000+00 Le1O 0.000 0Oe+00 Oe+00 00e
T*482 15.-15 00400 O.Oe+00 0.400 0.040 329-15 0.0 oo00 0.00 0.00 O O.O
W-181 1.7-16 00.00 0.e0 Oe+00 0.40 3.29-16 00000 000 O.0e+00 O.Oe+.00
W-185 LO-21 00.0 000O 0.0.400 0.000 92e-21 O.Oe+0 0.0400 0O040 0.0.900

Ir-192 1.4e-35 00400 00.40 .O00 0000 2.1s-35 O.Oe+ 0.00400 .Oe+00 O.Oe+00
T-4 8.- 0 0 0O.OO OAO0 O0e+00 1.6e28 0.00t00 O.0400 0.e00 0.0e+00
P8-210 7J-08 0000 0.00000 0.0 0 0.0000 15-07 M0e+00 O.Oe+00 O.O+O0 O.e+00
B677 900-12 0.00400 000 .04QOO O+0.00 1.74-11 00000 0.00400 0.00400 0. 000

Ra-226 0.0e+00 0.00400 O.0e400 0.00400 0.0000 0040 0 Oe+00 0.e400 O0e+O 0.00400
Ra-M 0.0. 0.0040 0.0.400 .Oe+000 0.0400 0.000 0+00 0.0.40 00. 0.0000
AcW7 -0.0400 0.0000 0.040 0.000 0.Oe+O 0000 000 000 0.0 0 000
Th228 00.40 00.400 0.00400 0.0.400 0.00400 - OOO 0 00000 0.0400 0Oe+

Th-230 0.040+0 000 00000 00.00 0.0 :00 00.00 0.000 .0..Oe+ 4 O.Oe+00 0.00
Th-232 0.0e+00 .000 0.0400 O+0 00.400 0.0- 00 0.00400 0.Oe+OO 0.OpOO 0De+00
Pa-231 6e.07 00eOO 00.400 000400 0000 1.1-0 00400 0.0400 0.000 0.0.400
U2 IA-02 000 400 O 0+ Oe+OO 2.702 0.De0 00000 0.0+00 0O.00

U-234 129-02 O.e+00 OeOO 00.400 .e0.00 2A9-02. 000400 000 .Oe+00 0400
j-235 2.0 00.400 00000 0.O000 -0.0000 3Ae-2 000 00400 0e+0 0.00

U-236 1.10.02 0.0.00 00.400 O.Oe+00 00.400 2.02 0.Oe+00 0.0.40 0.000 0.00+
UWI8 : 1.02 0.0.400 0400 00.400 0000 2.2e .2 0.e+ O.0 000.00 000

PuS3 3.809 0.0000 0.Oe400 0.00400 :O.Oo+O 7.0-09 O.0e+00 .0.+00 0O.040 O.Oe+00
Pu-238 32007 000 O.Oe+00 O.40 0Oe00 6.97.7 O.De0 0.00 000400 0.004
Pu9 4.1e405 O.Oe+0 O.040 O.Oe+ O.Oe00 82e05 00400 0040 0.0400 000
P.440 3.-05 O.Oe0 O.Oe+00 00.40 0000 7X005 -0A0000 0 0.00 0.0000

Pu.242 4.0e-05 .00O 0.0OO .040 0.Oe+0 a0OS o0400 0000 0.0040 0.00+40
Pu244 4Ae-05 O.O040 O.e40 0000 -040 &7.e-05 0.0.00 0o0.4o 0.040 O.0e+
An241 2.0e03 0.00400 O..0 .. 4OO 00 .Oe+0 4.0e03 0.00400 .0.0e+W O o0 O.Oe0
An.242m 1.00.03 0.400 Q0400 000 Qe40 2.1003 0.0 000 0.0000 00.00

Cm-242 - O.e400 O4OO Oo0 Oe400 0.040 0.0- 0 0.0400 0.-040 0.000 o.oe0w
Cn-243 .0040 .Oe+ 0.0400 Oe400 0O.4o0 .Oe4 OAe40 o040 o0 o.oe4
Cr-244 -. Oe+00 000400 Oe+0 OAe+ 0000 O.e40 o.0e4 o00 o0 0
Cm-245 .0040 0.0.0 0.040 0.0.40 .Oe*00 0.04 OAe0. ..oe+0 o. Oo0

Cn-247 MO+0 .Oe400 004 oe O .O0 00 0.004 00 0.0oo0 0.00 00W ooeo O 00
C-248 o.oe0 O.0+0 00eOO 000 0.040 0 0 Ae+ .OO e400 0.0400 o.0oe00 0e0
Bc-249 o.oe4O 0.000 0e+0 oo0 -o.0.+0 o0o o.oe+00 O.00 .Oe+0 0.000
C1448 9.9.0 0.0.400 0.00400 0.00400 0.0.400' 1.0-08 0.00400 0 .0040 0.0040 0.0.40

C-250 20-7 00e00 00.00 O.Oe400 O.Oe00 - 6e-7 04 0000 OJ.00 .OeO
CM451 6A05 O.Oe+OO 00.00 O.Oe400 - -e+00 12e-04 -0e000- 0.0O00.400 O.0040
cf-22 1547 o.oo0 00.00 .. +0 O.e+00 2.6047 0.0.00 0.000 0000 O.0e+00
C--254 2.0048 0.00400 0.00+00 0.0.40 0.0.00 3.7.48 - 000 .000 00.00 0.00

NotE TO convert these values to coneninal unitso meiyper pCIg or mn r POIr). PCV ultipy w by3.704
<s~~~~~~~~~~~twlfl .-tTcgI 

U5- 1N UlXAJ1U-'lU



NmmaH=d Effec&c Dose Equhmlags frcm Copper Appendix 0-1
Table G1A3 Normalized effective dose equivalents from al pathways: Leachate-lndustrlal-slaq

Radionudllde Mass-based EDE (uSv/y per BqIg) Surficial EDE (tjSvly per BqIcm2)
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-3 0.0+00 O.Oe400 0.0+00 0.0.400 0.00400 0.0.+00 0.0+00 0.0.+00 0.0400 0.0.400
C-14 0.0400 0.0+00 0.0+00 0.000 0.0.00 0.0.+00 0.0e00 0.0.400 0.0.400 0.0f.00
Na-22 209-39 0.O+40 00 .00 00.00 0.0+00 3U8-39 0.00+00 0.0.+00 0.00 O.Oe+00
P-32 7.60.42 0.Oe+00 0 .0.40 0.08400 0.0.00 1.4e.41 .0e+0 0.00+0 0.09400 0.0.+00

c38 1.4e-03 0.0+00 0.08400 1.8o-03 5.40.03 2.7e-W3 0.0.0 0.00400 3503 1.1-02
K-40 3.5..03 0.0e+40 0.0.0 4.-WOS 1.402 6.9.-03 0.0+00 .0.400 8.60.03 2.60.02
Ca-41 7.0e-04 0.0+00 0.0.400 1.1 s0- 3.0.03 1.3-03 0O.OeO O.0e00 2.1..03 5.7.-03
Ca-45 12-22 0.000 0.000 4.9..M 1.4e-35 2.50.22 O.e+DQ00 0.0O+00 DA" 2.635

Cr-51 1.1-39 O.e+00 0.00400 .08400 0.0.400 2.1.-39 0.0.00 0.0.400 MD0.40 0.0400
Mn-53 1.0.-O O.0e+O 0.0400 0.0800 0.0.400 1 0.00+00 0.00400 0.08+00 0.00+00
Mn64 1.6-17 0.0.+00 0.0.400 O.0e00 0.Oe400 3Ae-I? 0.0.00 0.0+00 0.0.400 0.000
Fe4SS 1-1. 0.0.00 0.0.400 0.00400 0.40 2.8e-I 0.0400 0.00400 0.0400 0.0*00

CO58 1.9.32 0.0800 0.00400 0.0.00 0.08400 3.6 0.000 0.00+ 000 00800
Co-67 9.60 0.00+00 0.000 Doe00 O.o+OO 1.815 0.04+00 O.0400 O.o+DO 0.080oo
Co-58 9.1o-3 0.0400 0.08400 0.0+00 0.0.400 1.8.-35 0.08400 0.0400 0.000 O.0e+0
Co60 I .e-07 Oe+0 0400 0. .+00 0.0.00_ 229-D 0.0.00 0.0.400 0.0.400 0.08o0

NI63 4.00.14 0.0.+00 0.0400 0.0000 0.0.400 7.90-14 0.0.40 0.00+00 0.04+00 0.0.400
Zh-65 3.3.-10 0.0+O0 0.0.*0O 0.0.000 00400 6-10QO 0.0840 0.00400 0.0+00 0.00400
Am-73 1.00.43 0.08+00 00.400 0.0.00 0.0.400 2.0-43 0.00400 00+00 0 .040 00+4
S.-75 0.00+00 0.08400 0.0.400 0.0.400 0.0.400 0.0.400 0.0.40 00.00 0.0.400 O400

sr-so 2.0.e 0.00400 0.0.4 0.00 3.67-3 4.1.-aS 0.0.400 O.Oe+00 0.00400 7.00
sr-go .1-04 0.0.400 0.0.400 000 1.1-0 1.7-03 0O.O800 0.0400 0.0.+0 19-08
Y-W 8.20 0.0.400 O.OO0 0000 O.O0D 1.1.-19 0.08400 0.0.400 0.0.400 0.0800
Zr-93 8.3-S 0.000 0.0.400 0.0.400 0.0.400 1.6..07 .O000 0.0400 008400 0.040

Nb-93m 0.000 0.0+OO 0.04"00 0.0400 00e+O0 0.0W00 O.0+OO 0000 O.O.0 0.0800
Nb-94 0.0.400 0.0.0+0 0.0.+00 0.0.00 0. 0900 0.08400 0.0O+00 0.000 000400 0.08400
Nb9S 0.0.+40 0.0.400 0.0.400 0.0.400 ;.0.40 0.0e+00 0.0.+00 0.0.400 0.0.400 0.0.400
Mo-93 1.8&-04 0.0.400 0.0.00 0.0000 14-GA .7e04 0.08400 O0.00 0.09+00 2.8.04

To-97m 520-10 0.00400 0.0.400 .2- 4.4.44 9.9e-10 0O.O.00 0.00.00 1.29-34 8.30-34
T"99 5.9-03 O.Oe+00 0.0400 1.0e-02 2.5e-02 12A.02 0.000 0.0.400 2.0e-02 4.8002
Ru-103 00.00 0.0400 0.0.400 0.0.+00 0.0400 Oo.+OO 0O.O 0O400 0.0.400 0.0+00
Ru-10S 0.0.400 0.0.400 0.0.400 0.0.400 0.0.00 0.0.0+ 00040 0.000 0.0400 0.0.O0

Ag-110rn 0.0.00 0.0.+00 0.000 0.0400 0.08400 00.0400 0.0.400 0.0.400 0.0.00 4 0.08400
Cd-109 3.e-17 0.00400 000 0.0.400 7293.8 8.0e-17 0.0400 0.0.40 0.00+00 1.3-37
Sn-113 Zl-3U 0.08400 0.0.400 Oo+OO 0eoo 3.903 0.00+00 .O0. 00 0.0.400 0400
Sb-124 4.9.41 0.00400 .O.0 0.0+00 00.400 9.1e41 0.0+00 0.0.400 0.0.400 0.0+00

To-123m 0.0.4O0 0.00400 0.08400 0.0.400 0.0.400 0.0O00 0.08400 0..0 0.0.400 0.0e+00
T.-127m 0.0.400 0.0.400 0.08400 0.0.400 0.0.400 0.08400 0.00400 0.0.00 0.08400 0.08400
1-125 2.5-e13 .Oe00 0.0e0 4.7.35 1.9-34 5.3e-t3 0.0400 0.0.400 Lge-35 3.7e-34
H29 2.6041 O.0400 0.0,400 3.0.41 9.1e-1 5.1- 0.00 Oe00 0.00400 L76-0 1.7e+00

Cs-134 0.0.o00 0.0.00 0.0400 0.0.400 0.Oe00 0.0.400 O.O.00 O..+ 0 0.08+00 0.08+00
Cs-135 0.08400 0.00+00 0.0.400 .0.400 0 .0400 0. Q.o+O00 0.00 0.0000 0.0.400
Cs-137 0.e0O 000+000 0.0400 0.040 0.0.400 0.0.00 0.0.400 0.0.00 0.0.400 0.000
Ba-133 3.7e-4 0.08400 0.0.400 2.6-13 1.8.05 7.1e04 0.0.+00 04OW 4.3-13 3..-O

Ce-141 0.0.+00 O.O*00 0.0.+00 O.Oe*OO 0.0.400 0.0.400 0.00+00 0.00400 0.08+00 0.04+00
Ce-144 0.0.400 0.0.400 0084O O .0.400 .0e.G0 0.0.400 0.0.400 0.0.+00 O.O.00 0.0000
Pnm147 0Q09+00 O.Oe+00 0.09+00 0Q090 Oe+00 0.0OFOO 0*+0 O.OWMO O OeaOO .00+00

N~~i~~ZU-1044I u~~- e
N164hlo U-50



Appendix (-1 Normalized Effcti Dose Equivalents from Copper

Table G1A3 Normalized effectie dose equhralents from al pathways: Leachate-lndustrial-stag

Radionucfido Mass-based ED (uSvly per Bqg) Surficial EDE (pSvly per Bqfcn 2)Mean 5th 50th 9Wth 95th Mean 5th 50th Qth 95th
sam151 0.000 0.040 0.0.00 0aoo0 0..400 0.e00 O.0O*00 0.0.400 0.0.00 0.0+00

Eu-154 0.0000 0.0.400 0..400 0.0.1O0 0.0.400 0.0.00 0.0..00 0.0.400 0.0.00 0O00
Eu-155 QOe+OO 0.Oe+O 00.00 0.0+00 00000 0.0e+00 Oe+ O 1b00 0 00.40 0.e00
Gd-153 00e+00 0.0. 0 0.000 0 .0.400 Oe+00 0.000 0.0e00 -O0e+00 00e+00 .Oe+00
Tb-180 9Ae-3t 0000 0.e0.00 Oe+00 000 1.40 O.0e+O O.Oe+00 0q+O 0Oe+0

Tm-171 .1.e-O O.Oe+00 0.0+00 O.OeOO O.Oe+OO 42e- 0.Oe+OO .Oe+ 0.Oe+OO 0.0+oo
To-182 1-22 O.Oe+00 O.Oe+00 O.Oe+00 0.0.40 3.1e22 .O0e+0 .Oe+00 Oe+00 0.Oe00
W-181 32e-16 O.Oe+00 Oe+O O.Oe00 0.0.+O 6 -16 O.Oe+00 O0e+00 000400 O.Oe+00
W-185 6.7020 0.0.400 0.0.40 00.40 0.00.0 lAe-l9 0.0.400 0.OeO 0.0o00 0.0.400

Ir-192 0.0400 0.000 0.00000 O.e400 Oe+00 O.Oe+00 O.Oe+00 O.e+00 O.Oe+ 0 0.000
11204 2.0 0.0.400 O.Oe+00 Oe400 0.Oe+00 .2.40 00. 0.0.00 0.0+00 O.Oe+W
Pb-210 1-09 O.0.00 0.0.+0 O.Oe+O 0.0e+00 2.09 0Q0e+00 0.e00 0000 O.0e+00
E1-7 Oke00 O.O+00 0.Oe+00 Oe0 0.0e+O0 00400 0..0 Oe+00 0.00+O 0O0.+0

Ra-226 00e+00 .Oe+00 O.+00 00.00 0.0+00 000.00 0.0.+00O e+.000 040 O.Oe+OO
Ra-8 .Oe+0 00.400 O.Oe+00 O00 O.O+OO 0.Oe+00 0Oe+00 0Oe+00 0e40 0.0000
Ac-227 0.0o Oe+00 0.00400 0.0.400 0.00+00 0.0.400 0.0.00 OD40 Oe40 0.+00
Th-228 0.00400 0 a0.o0 0.00400 0.400 0.00000 0000 0.040 0.000 Oe.400 O.0.0

Th-230 O.Oe+0 0.0.00 .Oe+00 O+00 Oe+00 0.0.0 O.e+00 0.040+0 0.0000 0.0.00
Th-232 0000 0.0.00 Oe+ 0 O+00 O+0 0.0- 00 O+0 00+00 O0o0 0Oe+00
Pa-231 - 00000 O.+0 0.00D0 O0+00 0Oe+OO O.e*O0 Q.000 000400 0+00 0.0.0
U-232 2..2 0.000 00.400 O.1O 00+0 42e 02 0Oe400 00e+O 00000 0.0.00

1-3 2.002 0.Oe+00 0.0 O.e+ 0.000 4.5.02 .00 00000 00000 000
UI-235 3.9.02 Oe+O OO+0 0+O O.+00 7Ae0 Oe+00 0.0e4 O 0.0e+0 0.Oe+00
J.=3 2.1.-02 000 O.Oe+00 O.O0 0.0.40 4.1.-02 00e+O0 O.0e+O 0.0e+00 OeO
U.238 2.le-02 00000 O.e400 0.0.40 0.0+00 4.1e-02 O.Oe+00 0.0.00 D0.0 004000

Pu-236 2Ae8 O.Oe+00 O.0e+000 O.0e+O0 0000 4.6.08 O00 Q.Oe+0 Q.e+00 0.O+00
Pu-238 1. Oe+ 0.e+00 0.00400 O e 00 400 3.06 040e+0 0.0e+O .Oe+OO 0.00400
PO39 13-04 00e+00 0040 Oe+00 O.Oe* 2.6eo04 Oe+00 0.0.+00 .Oe400 00+400
Pu-240 1.30-04 0A+00 O.0e+00 O.O+0 Q.0+0 2.-04 A0.0+000 .0 00 0..40.00

Pu-242 le-04 0.000 0.Oe+00 O.0e+0400 0.400 2.60-04 0e+0 0O.e0. O.e40 0.0000
Pu-244 lAe.04 0.0+00 .0e00O 0.0e+00 0.e000 .7.204 0.Oe+0 0.0+00 0.00400 0.0e+O
An-241 C1 O .Oe+0.00 0.00 0.00 .Oe+ 0.00 1.7-02 0.09+0O O000 0.0+O0 O.O+O0
Am-242m 520-0 0.0000 00400 0.+O O 00 0.00+00 9.7403 0000 0.0+00 Oe+00 000

Cm-247 0.00400 0.0o+O0 0.0.e00O0.0.400 0000 00.00 0.0e400 0O4O 0.0400 0.00+00
Cm-248 e0+0 O.00 O.+0 00.0 0.0040 00e+OO0 0.0e+00 0.0.400 o.00 O.0eO
Cm-243 0.00+00 o.e+00 O.O00 .Oe+00 O0e+OO 0.0e+00 O0+00 O.e+O 0.0040 0.00

Cm-2U 0.e000 - Oe400 OAW 0..Oe*00 0.0+00 04 O.Oe+O O.0.00 0 0 000
Cm-245 0.0040 .O0+O 0.Oe+00 0.00400 0.+00 0.040 004 0.0 o0o04 .0o 00
Cf-247 0.0040 O.Oe+O O.e+00 Q e+O Oe+00 0040 Oe+00 .Oe+00 O.0O 0.0o0 O.000

a 252 27+0 O.Oe+00QOeO OA800ce*OO Obe+OO 6J+D O Oe+00O " Oe O 000 O.Oe+OO

Ct452 2.6.47 0.0.400 0.0.400 0400 0.0.400 5.6.47 0.0.400 0.0.40 0.0.40 0.D00
C-2R4 3..8 0oe04 O.O0+00 0.000 0O+ 7 8 00 00000__0..400 0.00+0

Note: To coeithse values to ntonal uitsmm perpCllg ormremlyperpCtn 3t by 3:4
t_~U4 NJlU14U
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Nomalized Effective Dose Equivalnt from Copper Appendix G-1
Table G1A4 Normalized effectIve dose equhalents from all pathways: Leachate-munlclpaslag

Radbonuclide - Mass-based EDE (uv/y per Bqlg) Surficlal EDE (uSvvy per Bqkm2)
Radnude ° Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-3 0.0.400 0.0.+00 0.0.+40 00.0 0.0.400 0.0.0 O.O+00 0.0.400 0.000 0.0O40
C14 0.00+00 040 00.0+000 0 .00+ 0 0 .+0400 0.0e+00 0.0.400 0.0.+00 0.0.+40
Na-22 72040 0.. Oe00 0.0.400 O.. OO00 1.5e-39 0 O0 QO+00 0 O.s00 O.e40
P-32 2.10-42 0.0.4 O .0.+00 O..400 0.00+00 4.4&42 00+00 0.0.400 OO00 0.0.4O

Mt3 4.80.04 0.0.800 0.0.00 1-04 1.7s03 9.10-04 0.0+00 .0.40 9.9..04 3-3..03
K-40 1.40-03 O.O40 O.OOO 13o03 4.6e.03 2.7e-03 0.0O0 0.04+00 2.6e-03 8803
Ca.41 3.0o.04 0.0.400 .O0+00 3.29.04 9.1.04 580-04 0.0.00 .Oe+000 6.204 1.8-B03
Ca45 3.60-23 0.0.+40 0.0.40 12s3 389.8 7.223 0040 O 00 2.36 7A4

W ~ ~~~~~~~~~~~~~~~~~~ S _Rf: 0~7RO U+
C-51 4.9e-40 +0.000 0.0+00 O.0+.00 0.0.400 9.8e-40 O.O Qe00 O.Oo+00 0.0.0 0.0.40
N.3 .6-7 0.0.+00 0.00.00 0.0+0 0.0400 1.708 D.O+.O O.4O0 O.Oe+00 0O.O00

Mn-54 5.80-19 0.0.+00 O KW. 0.00+00 O.0 120.18 0LOO. 0.0e4 000 0.004 0.0.0
Fe 55 .1e-17 0.O0.W 0O0.00 0.0+00 00e400 1..1B 000 0.0O4 0+00 O.O+O

Co-sB 1I0.3 OOe+0 0.0+ 0400 0.0+00 2.0o33 0.0 00 000 0OO+O 0.0400
Co-ST 5.1T .O+00 0.00+0 0.0400 0.0000 1.00.1 O.Oe+ 0.00+0 0.00400 O.Oe+00
Co-s 5.1e-37 0.004 O .Oe+OO 0.04 O.Oe+ 0400 98-37 0.Oe+000 .Oe+O0 O.0+0 0.0.+00
Co.60 B20e09 0.00+00 0Oe0 0.0+ 0.040 e-O 0.0.400_00e00 0 .0400+ 0.0+00

M-63 2-5e-14 OeO0 0.0e+0 0.0+00 O0Oe0 4.90-14 *+000 .0.00400 00*+ O.O0+00
Z-65 9.9o-12 00.00 0.00+ 0.0.00 0.0.+00 200-11 0.0.+00 0.00+ 0.00+00 0.0+00
As-73 1.70-44 0.0.+0 0.o+00 0.0.00 0.e+OO 6O44 0.0+00 0.0.00 0.0.40 0.0.400
S3075 0000 0.00400 0.00+00 0.0.400 0.000 0.00 .O.Oe+0 0.0000 000 Q0.0o0

Sr-89 3.6-37 .0e+00 O.Oe40 0.0.00 Q2e38 7.2-37 0.0.+00 0.0+00 0.0.400 12e-i
Sr-O 1.504 0.00+0 0.000 0.00+ 2.3e-09 290-04 0.0.00 0.00400 0.0.400 42P.09
Y.91 120-22 0. Oe+00 .00 000 OD00 2.39-22 00.00 0040 OO .Oe+00 0.00+00
Zr-93 4.6"- O f0.000 0.0000 O.O&0 0.0.40 8O-0 0.00 00.00 0.00 O.O+00

Nb-9ft 0.0.400 0.0000 0.0.400 0.0400 0.0.400 0.00400 0.0.00W 0.00+00 0.00+00 0.0.40
Nb-94 o.e0+0 0.00+00 O04e+00 0.0000 0.0.40 0.0.00 O.0s+00 0.0e+0 0.0o400 O.Oe+00
Nb-44 OD+0 0.0+OO 0.000 0.00+CO 0.00+00 OO .00+00 0.00+ 0.0040 0.00+00
Mo-93 4.80-05 0.0.+00 0400 00+00 32-OS Lie-OS 0Oe0 0.+400 0.0+00 62.-O5

To97m 1.6010 O.0e+00 O.Oe+W0 1.8035 1.334 Ue-10 O.O+00 e400 3A.35 2.644
To-9S 2A&03 O.Oo+0 O.+00 3.3-O .e003 4.S003 O.040 Oe+O0 &3003 1.7.02
R-OW 0.0.+00 O.Oe+ O.0e0 0.0 O .Oe+000 0.0.+00 0.00+0 .0.00+00 0.00+0 0.0.+00
R-l10 0.0+0 0.00+0 0.00+00 &09+O00 a.00+00 0.0000+ 0.00M+0 0.00+0 f0+00 0.+O

Ag-110m MO+00 0.0+OO 0.0.+OO 0.0.+00 O.000 0.0.400 0.0.400 O OO 0.0.400 .O.
Cd-109 6.8e-17 0.0e00 OU 0 0.000 9.0939 1.30-16 0.0.40 0.0.400 0.0+00 1.7e-38
Sn-113 7.70.30 0.0+00 0.0.+0 0.0.00 0.0.00 1-38 0.00+0 0.00+OO Qe+O0 o0+0
Sb-124 1.8.42 0.09+00 Oe+O0 0.0B00 0.0.00 3.28-42 0Q+00 0Oe+0 0.0.40 0.09+00

Te-123m 0.00+0 0.00+00 0.0+00 0.00+00 OOOO 0.0+0 OOa+OO QO.e+ 00.00 0.0000
Te-127m 0.9e00 0.06+OO O.Oo+OO 00*OO00O+ Q.a+OO 0.OoOO QLOe" QMetOO Qe+OO
U25 1.30.13 0O.OOW 0.0+W 1.1.-35 514S5 2.8-13 0.000. O.040 Z1.5 9.9e-35
1-129 1.Oe.01 O .e+00 0.0&00 &16-2 3.0s.01 2-O 0.0W 0f00O 1.6eOl .8e-01

Cs-134 0.0.400 0.00+00 0.O040004000+00 00.o+O O40 000+00 0.04 0.000
Cs-135 0.0.400 0.0+OO O.Oe400 0.0 0 QO.e+-. Oo+OO 0.0040 0.0000 0.0.00 0.00+00
Cs-137 0.00400 00t0 0.0e0+W 0.00+O M000 .0.00 QOe.OO .4OO 0 0.040 0.00+00
Ba-133 1.1e-040.0.40 0.04+00 9014 4 SM 2.1-04 0OeO O.e+0 1I.-13 895e-0

C.-141 0.000 0.0.00 0.00400 0.0.+0 0.0.400 00.40 0.00+00 .Oe400 0.00+00 0.00400

Ce-144 0.0400 0.0o+00 0.0.40 0.0.+40 O.0.400 0.000" 000.00 00 0.0400 0.00+00
Pm-147 0.0 0 0 0.00+00 0S.+ 0 4+0 0.00400 0.0 0 0.0.00 0.00400 0.A400 0.00+0
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AwenaG-I Nom2alized Metive Dose FWahmIc= fi-cm Cover
Table G144 Normalized effctive dose equivalents fom all pathways: Leachate-munlcipal-sla -

Radonucide Mass-based EDE (uSvly per Bql - Surficial EDE (pSvly per BqIcm2)
Mean 5ft 50th 90th 95th Mean 5ft 60th 90th 95th

Sm-151 0040 004000 0000 0.000 0.00400e OO Oe4 00000 0.0.4 0

Eu-154 a.o0+oo o0o 0.00400 o0oo o0.+oo 0o.oo OoOO 0O.eoo 0.00+00 0.0e00
Eu-155 o. 0.0o 00040 0.0 e0 .ozooo om oo .00 0.040 0.0400 0.0.+00 O.Oe.oO 0.00400
Gd-153 0.040 .Oe+OO 0.0.+0 oeo Oe+oo 0000 a.0.400 .0.000 0O0e.0 0.0.400
lbIS0 16.40 0.0040 0 00 0.0+00 0.0.00 26-SO 0.000 0.00400 0.0Co 00 00e+00

Tm-171 19.9 0.OeOO 0.0.+00 o0.e+0 0O.+0 3 09 oe+OO O.Oe+00 e4oo 0.o
Ta-182 7.5-23 O.Oe+oo O.Oe+oo 0.0000 0.0e+O 1.5e22 O O.Oe+00 Oe00 0.Oe+00
W-181 I1.6-6 O40 O0e+00 0.0e4O0 O.40 SAe-16 0.00400 O.Oe+00 O.+.4 0.0400
W-185 A-20 000 0000 0.e40 -.e0 0.0.40 72e-20 0.Oe+00 O..400 0.Oe.00 .0.00

Ir-192 O.Oe+ 00.400 O.Oe+00 0O0e+0 0.0e+00 0.0000 0.Oo0 O.e+0O 00000 0.0e+00
11204 3.6-S0 O0.0e+00: 0.0400 O O.400 -.0.40 72e-0 O .0.00 O4OO 00e+00 OA00 0
Pb.210 1.08 0.60400 O.00 0.00+40 O0.0 1.70-08 O0.040 0.0.+00 0.0 00 O000
8i.225 00.00 0.0e400 0.0000 .oe+o0 0.Oe+ 0.0-00 Oe+0 0.O.400 0.0000 O00

Ra.228 0.. 0.0.OQ~400 0.0e400 0.0040 0.0.400- 0.0.400 0o00 0.00 0.0 000

Ra22 0.000, 0.0040,0 0.0e40,0 040 000 0000 0.00400 40.0.4 00 0.0e400 000

Th-23 0.00400 0.00400 0.00400 0.00400 0000 0.0.400 00e00 0.0.400 0.00.00 000
Th23 000 000 0000 0.00400 0.0.40 0.040 0.0.400 0.00 O.oo0 0.0O0

Pa232 0000 0.4f00 000 0.00400 0.00 0000 O.00 0.00 00 0.00400 0.00400
11-232 2.020 .0.400 0.00 0.004X00 0000 4.0.-02 O.0O400O0.00400 00.00 0.0040

UZ32~~~~~~~~XM 22I 009 - IO -OD O Oe+O 402 f.eO Q0 O 6O O

_ ~ ~ ~ ~ ____ t. __-

FQR234 W.S.0 0.00 .. 0 .. 0 .0.400l 2.6.-0 0.00 0..0 0040 .. 0

Ua-23 OSe.00 0.00400 O.Oe+00 0e+.4 O..00 .0W2 0.400 0.00 00O00 O.0e+00
U1-235 12e-02 0.00+00 0.0.40 O.040 .O.00 2.4e02 -O.Oe4o 0.00+00 O.0e00 O.0e+00
U236 12e0 C.O00 0.0000 0.00+O0 00e+00 2.4e402 0.000 0.00400 O.Oe C0.40

M%2M omeswOA 0 000 O0 GB O O 2124 OOor+0 OOQ+0 .e+00 OXOO

Pu-236 ~- 1 0.0.400 0.040 0090 Q.0O0 a.1e- 0 .03 0 000400 00 0.040
a-38 13.07 O.Oe+00 .O.00 00.00 0Oe00 -507 0.0e+0 O.000 O.e+00 0.00

Pu29 1 .5 O.O00 O000 .00400 O.0e+0 ;a8e05 OO 00 0.04O .Oe+00 O.0e40
Pu-249 1.7e05 000 400 0.00 O.0.40 Oe+00 005 0.00400 0.00+0 O.+000 000

gl~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~lf

Pu-24 IS-OS 0.00000 0.0040 0.040 0.040 3.7-OS .400 O.00400 0.040 0.0040
P.444 2.e0 D0. 00 .00.00. O 00e.00 040.4005 4. O 0.0400 0.09400 Oe40O .0400
Am241 2.70.03 0.0.400 0.0.4 ~ e00 00+00 0-.0 51e-03 0..40 0.040 0.0.400 0.0.00
Am-242m 12903 O.e+00 O.400 O.O4 O.e00 203 0O040 0.0040 0e4W 0.0040

Cm-242 0.400 O00 O400 00400 0.000 0.00400 O04 0.000 O4 0 0.0.00
Cm-23 000 0.000 O040 00-00 0.040 0.1909 O . 00 O.e+O O400 0O.+
Cma244 0.0400 0Oe+OO Oe+00 O..0 OOe+00 0.o00 A 00 .Oe040 O.Oe400 0400

Cin..245~ 0..0 0.0.40 0.0.40 0.040 0.0.0 000400h- 0.0040 0.0.400_0.00400 0.0040Rn-245 1.704O OAeO OA10 O0W 0 M a3o - oO4 Obe+OO OOO+ O.Oe+O OOOe+

Pu-247 0.0.400 O 400 Oe400 .04+00 O O0 .040 O.40 .Oe+O0 0.400 o40
Pu-24 0.04e0 0040 0.0e+0 Oe+. 0 0040 0.00 0000. O.400 0.0400 .000
C-24 0.o409 O.e40 O00+00 OO O.40 0.0.400 0.0e+O 0Oe.00 O4e+00 0000

Am24m 4.e300 0.0400 0.00400 0.0.40 0.0400 0.30 0.00400 0.0.400 0.00 0.00400
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~; _

Cmf42 3.50-0 0.0400 0.00.00 0.0.40 0.0000e.S- 0.00+0~400 0.0040 0.0.40 0.0040Cm-243 8~4 O.Oe+O O.Oe+o0 OOCeO OAe+Wo 100 Oe4O VOO0 onAOo ooo

C-451 2.2e- O.Oe40 O.000 O00 0.0400 4.0 0.0eS 0.-O O 00 0e00 o.0e40

Cf-52 1 13.38 0.00400 0000 0.00 0e400 2.e78 .O0 0.40. 004 O.+00
C2s4 1.8.9 00Q00 0O400 -. 0.00400 3SDO9 00 .400 O.0e.0 0.000 0.04

Note: To convert these values to conventonal Lius 1en/y per pCUg or ,rremjy per pCVcnf). multiply by 3.7.4
_-8 _ _ _ _ _ 
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NormaHzed Eff=dve Doses from Copper Append Gig

Table G2.1 Normalized effecUve doses from all pathways Scrap yard
Mass-based effective dose (uSvry per BqIg) Surfidal effective dose (tiSvly per BqacM2)

Radionucllde Mean 5th 50th 90th 95th Mean 5th 50th 90h 95th
H-3 1.1t6 2.4"07 .9e07 22-OS 3.40-06 2.1 6 4.50-07 1.3.-O 4206 6..O
C14 2.7e-05 4.7-06 1.70.05 5.6e-05 8.6e-05 5.30.05 9.00-8 3-30-05 1.1-04 1.7^-04
Na-22 7-9.-l 1.7.-C 5.0"-11 1.600 2Ae+00 1re40O 32o41 9.7-01 3.1.00 4.504W
P32 7.80-04 120O4 4.60-04 1.603 2.5.03 1.50-03 2.304 8.90-04 310.03 49-3

C0-3 .- 04 8..-5 1.90-04 6.00-04 9.1o-04 590-04 16-04 3.70-04 12.-03 1.88-03
K-40 &5S-0 1.4.02 4.1e-02 1.30-0 2.0-01 1.30.01 2.7e02 7.9002 2.5-01 7-01
Ca41 12-OS 1.7e-OB 7.7e0B 25.O5 3.9-0 2A-05 32.46 150-05 4.90-05 7 05-O
Ca-45 5.5.-OS lAo-OS 3.5.-O5 1-04 1270-04 1.10-04 2.6.45 6.7.-OS 2.1"0 3.2.04

Cr51 5.00-03 9.8o-04 3.1-03 1.0.02 1.6.02 9.5-03 1.90-03 &1.43 2.e4 30eCQ
Mn-53 1.6e-06 3-30-0 1.0eS 3.3e le-O 3208 60-7 2.0.-OS 4Ao 9gae-0
Mn 54 9.0e01 6.30-0 1.9e-01 600-t 9.0*-0 5-01 120-01 3.6e-01 12400 1.7.00
Fe-55 24&-O 4-0 * S 4.05 62.0O 3.9e-05 84.46 2.4-OS 7.8.05 124-4

Co-so 12.400 2.0-1 7.5.01 2A+400 36000 2.34+00 4.8-01 1A 4.00 6900
Co-S7 8.3.3 1.60-03 42&0O 1.7-02 20-02 1.50.02 3.4o03 1.00-02 32-02 4.802
Co-s 2.9e-01 &1.-02 1.8O1 5.9e41 8.9e-01 7e-1 120-01 9.6-01 1.100 1.7e+00
Co-O 994e1 2.1o.01 63-l 2.e4 304W0 1Qe 41te01 1.200 8.9400 .7.400

1-63 1.0.-OS 2A-06 6.4-0 2.1.45 3.1.-OS 2.0-05 4.506 12OS 4.0-05 6.0.-O5
Zn-65 2.1-01 4.5.42 1A."1 430-01 6.5.41 4.1.-01 8.76-02 2.6-41 8.30-01 120400
As-73 0-O05 1-05 38.-05 12.4 1.804 12e04 2.9.05 7390S 23.04 3.5e.04
So-75 -02 1.4-2 4.1e2 1.30-01 2.001 1.3.-1 2.6-2 7.90-02 2-5-01 37e.01

Sr-S 1.0o-03 23O-04 &59-04 2.0-O .1-0 2.0&.0 4.3.44 12.-03 3..-3 6-O03
sr-90 520-03 1.3003 3.30-03 1.0e 02 1.6.4 1.0.402 2.50.- A.-S3 2.e-02 SO.-02
Y-9t 2-3.43 &.10-04 150-03 4.6.-03 7.1003 4.5.-S 9.8.-04 2.8-03 9.0e-03 1.4.42
Zr-93 1.1.404 .1.45 7.2.45 .30-04 3.- 22.04_6.0.OS 1.0-04 4.400 6.7.-04

Nb-93m 22-O05 62e.0 1.4-05 44.0 &7.05 42.05 12.05 2.70-05 &5.-O5 1.30-04
Nb-94 5.7e-01 12e-01 3.6e-01 12.400 1.7.400 1.1+00 2.3-001 7.00-01 22.400 3.3400
Nb-95 1.9e-01 3.9e-02 12-01 3.8e01 5.9.41 3.7.01 7.4a02 2.3e-01 7.4.01 1.1.400
M-93 12.04 1.9.-0S 7.6e.05 2.4004 3.8.4 2-4 3.7*.05 1Ae04 4.7e04 72-04

To-97m 62.5 1.8.-0S 3.9.45 1-04 1.9.04 12.04 3.4F05 7.7.05 2.404 3.7e-04
TO-G4 7.7.45 2.1o-5 4.9W-5 1.5.04 2.3"4 1.04 4.0-O 9.4o-05 8.-04 4.5e04
Ru-103 1.1.-01 23e-02 7.1&M 2.30-01 3-.1 22o-1 4Ae0 1.A-01 4Ae1 8.7e01
Ru-10B 7.80-0 1.7.02 4.90-02 1.601 2A-1 10-01 3.2.42 9.6.02 8.00-01 4.01

Ag-110rn 9.50-01 2.0.1 &1.- 1 .9.00 2.9.40 1.9.40 3.941 12m40 37.40 5.5.400
Cd-109 2.7-04 7.8&S 1.7.-04 5.304 82.44 52e.04 1.5e.4 3.3.44 103 1.6e-03
Sn- 113 6-5e42 1.4e-02 4.1 .02 163.1 2.0e41 1.3.41 2.60-02 7.9.402 2-01 3.7941
Sb-124 5.7-01 1.2.1 3.6001 1.1.+00 1..+400 1.1.00 34 701 2.2400 3.3.00

T-12m 1-39-2 2.-03 8AeO3 2.7.-2 4.1.02 2.6-02 5.4.03 1.6e-02 520-02 7.7e-02
TO-127m - 1.503 3.4.44 9.4e04 3.0-03 4S-OS 2.9-S3 650-0 1.8.-03 5h7-03 6503
1-125 5.3904 7.8-O 3U.4 1.1.03 1.6.-03 1.0.43 1%.504 6.4a.04 2.1.03 32.-OS

1-129 4Ae-3 &104 2.8.45 92A-O3 1.4e-02 85&0O 9.7"04 53.03 1802 2.7.02

C9134 .4.41 120-01 .4-01 1.1.+00 1.7.400 1.1.400 2.2e-01 B.7.1 2.1+00 3.1+e00
Cs-135 6.9. 1.1-05 5.3e-OS 1.7e4 2.70-04 1.6.4 22.45 1.0e4 3.4e-04 5.1e-04

CS-137 2Oe-01 429-02 12.-01 4.0 6-01 3.8-1 8.1-02 24-01 7.7-01 1.100
Ba-133 8-02 1.90-02 5.50-02 1.8.-01 2.7&01 1.7e-0 3.6*42 1.1e-1 34-01 5.0t-Ol

Ce141 450-03 9.1.04 2.8.-0S 9.0.43 1A02 8.8.-03 1.7.43 5.50.03 1.42 2.7.42
C&144 1.90-02 42.-03 1.20-02 3.9o-02 S-M02 3.7.-02 8.0.S 2.3.02 7.50-2 1.1e-1
Prn-147 600-05 1.7.45 3.5 12e-04 1.So-4 12.4 32-05 7.3.45 2.3-04 3 -04
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Apedi - Na=ahzed Effectrve Doses fi-cm Cwvcr
Table G2.1 Normalized effective doses from ll pathways: Scrap yard

Radionucide Mass-based effective dose (Svly per Bq ) Surficia effecive dose (Sy per B m2 )
Mean 5th 50th 90th 95th Mean 6th 60th 90th 95th

sm-151 4.3-0S 1.2.-OS 2.7.-O 6.8.-CS 13e-04 L4-CS 2.3e-05 6.30-05 1.0C4 2.Se-04

Eu-154 4.1e1 1 2e1 - t2+00 7.9e-01 1.7.-C .0.m-C 1.6.400 2.3e.0
Eu-155 2le-03 42e-04 1--03 42e-03 630-0 403 8.6&*04 2k6-03 .103 12e-02
Gd-153 2.5.-CS G-1e-04 1e-03 6 5.0-03 7.6.-CS 4.8-03 1A0 3.0e-03 9.6-03 IA-02
7b-160 3.4-01 71.2 2.1 6.8e01 .Ge400 U6o501 1.40 4201 1.400 2.0e+00

TOF171 240O 7.e-06 1Se-W0 4.7.-5 72e05 4.05 1.0-5 2.9-O .1-05 1.04
Ta-182 42e- 1 G8.-02 2.-l 8.4e-01 1.3.400 8.1e- 1 .7e01 6.1.- 1 .I.00 2Ae.00
W-181 4.10e04 8..-OS 2A.-04 8U-04 1.03 - O0-04 1.70-04 5..04 1i03 2Ae-0S
W-s &1e5 7.Ae06 240-O 62.-S 9.5-OS 6.0.-O 1-C05 3.-C5 120-04 1.-04

Ir-192 1..1 3U9-02 1.2- 301 5.01 3.6-l 7.0-02 2.1. 7.3.- 1.1e+00
1204 2.C.-04 5.0.- 1.39-04 4.04 6.be-0 3.904 9.76-0S 2.5.-04 7.8e04 12e-03
Pb-210 7.6.02 1.902 4Ae-02 1.5-Cl 2..01 1I5-C 37.-02 9.e-02 30- 401
1-207 61- 1.2.- 3Ae0 1 1.00 1.7600 1.1e+00 221 6.7.- l 2.1e+00 3.1e+00

Ra-226 6.C 1.-C01 4.-C41 1t 000 Zle+.00 1I00 30.- 8A41 2.7.+00 3900
Ra-28 S 01 93.42 2-l -7.6-Cl 1.1e+00 714-l 1.- 4.7e01 1.5e+00 22940
Ao-227 1.000 2.-1 6-9-01 2.0+00 1e+00 1.900 6 e-C 12.00 3.9e+00 9e400
Th-228 9.001 2.-C _.7.-Cl 1.8040 2.7+00 1.7+00 4.7.-C 1.1e+00 35000 3.00

VIAMME _r ;_2
Th-230 4Ae01 1.2e-01 28-Cl 8.01 1.3e400 8.6M 22e-01 6.0-01 1.7.400 2.400
Th-232 4A-l 13.-C 2.9-l Ae0 1Ae+0 90.-C 2.4-Cl 6.6- 1.8400 2.7+00
Pa-231 1.4.00 3S-C AOe-C 2.9&+00 4Ae+00 2.00 7.-01 1.7e.00 .5600 8S+00
U-232 4.1.-1 1.1.-1 2.601 821 2e+00- 701 2.1e01 -4.901 16e+00 2.4400

U-234 9Ae-0 2.5e02 6ge-02 1.9.-1 2. l 10-C 4Ae-02 1.1e-01 C 61
U 2 5 1.le-l 9;.1-02 6.7 .-02 e-Cle 321 2.1.-Cl _68- .02 .1 0 4.1- Cl 6 0- C

5.5-258 8.7.2 23.02 656-02 1 -01 2.-C t.71 4A-02 1.-1 3.4e- 6.1.-1
W-38 .1le2 2A0 7e2 1-Cl 2e.01 1.841l 4.9e-0 I..1 SX6-Cl 6.4-1

Pu-236 2.0-01 6Je-2 128.1 3.-1 60-l I3.8-l t1.0. 24-C 7.- 12e+00
Pu238 4.7.-M 1-Cl 3.0.C 9.C 1.4.400 92.-1 2-Cl 6.7.-1 1e+00 2.80O00
Pu-9 52.-0 1.-C 32e-01 1.0.00 1e+00 -e+00 2.6"01 62-01 2.0e00 3e+00
P240 52.C 14- 32.-l 18400 1.600 10400 2.6e.01 62e-01 2.0e0 3.0e+00

Pu242 4.- le-Cl .0801 1 3 01 1.500 - A-Cl 2.5.-0C 6.01 1A9O00 2.9000
Pu-244 6.0-l 1.7-l .3 -C 120400 1.00 12+W 0 3 -Cl 3e-01 2.34f00 3.6e+00
Am-241 4.-1 12e01 2.7.1 U7.O 1.340 L3-0 22e-01 6.2-1 1.7.00 2.500
Am-242m 4-C 12e-0 2.7.Cl 8.7.-C 13+O0 -.- l 2.2-01 62.1 1.7*+00 2.00

Cm-242 4.802 1.02 - 3.0.4 7e02 -Cl 9.e-- 259-02 5.02 1..C 2-90.01
Cn-243 3.4-01 92e-02 2.1.i-l 6.7-01 1+800 6.-0 1. 8-Cl 4.1-Cl 1.3.400 20e800
Cm-244 7e-1 7Ae-02 1.7.-C 6.-C 83- 5.3-Cl lAe-Cl 3.-01 1.1.+00 1.6O
Cm-245 4S.- 12eCl 2"01 9.0.e- 1A400 - .e- 2.301 -l 401 1.70+00 2..00

Cm-247 4.9.C 1A.-C .1e-Cl 9.7C 1.M 9 C 27-01 5.9-l 10400 2.9400
Cm-248 1S00 420"-0 9.701 &1e+00 4.7.00 SO.0 7.9.-C 1.+00 6400 9.1.400
Bk-249 1.73 4.-04 10-03 3Ae03 6.1e-03 320-03 -L69-04 2.0e03 65.-03 9.8.-03
Cf-248 8 .742 2.3-02 54- 1.7e.01 2.7.-1C 1.701 -4Ae-02 10 l 3Ae-01 l e.1.-C

Cf-ZW &Se-01 9.0-02 22eM 7.1e01 1.le0 68-1 101 42e-1 1040 2.1e+W
Cf-251 7.-C 2.0.-01 4.701 1400 2340 .500 3-C 9.0.-C 2.940 400
Cf-252 2Le-l .22 12-01 3.9e.1 6.001 3.8e0i 1.0Cl 2Ae-01 7.501 12040
Cf-254 57.+00 1200 3.60400 1.1e+01 1.7.401 1.1e1 26400 6.9.40 22.401 3.3401

Note: To cnvetfese ves tocnvero unWts(iyperpCgornremlyperpCUaf mntty 3.7e-3
-~~~~~~~~ WWW1 ffu-y1 I~~~N UK10ALz1~
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Nornuffi=d Effwdve Doses from Copper Appndi 02
Table G2.2 Normafled effectve doses from temal exposure: Scrap yard

Radiongclide Mass-based effective dose (USvhy per Bqg) Surficlal effective dose (uSvly per Bqfty 2 )
Mean Sil 50th 90t 95th Mean 5th 5t 90th 95th

H-3 0.00+ 0.0.100 0.00400 0.0.400 0.00+00 0.0O0 0.O'00 0.000 0.00400 0.0.400
C-14 4-T 8.6.0- 2.5.-a 84-C? 12OW 788-07 1.60-07 4.9.0- 1.6-O 23.-
Na-22 7.9-0 1.7.-01 .00-01 1.6.000 Z4.400 1 05e+W 3.2- 9.7-01 3.1.0 4.500
P-32 7.3-04__1.10-04 4.3.-04 1.5-O 2.40-03 1l4o-03 2-10.04 8.3e-04 2.9.-03 4.6.-OS

Ck-s3 2.00-04 429-05 120-04 3.9-S4 529-04 388-04 8.00-05 2.4.-04 7.5.-04 1.1 -03
K-40 1 5-02 1.4-0M 4.1-OS 1.3-4 20e-C 10-01 2.6-2 7.9-O 2-5-l 3.70-0
Ca-41 0.00+O0 0.0"0 0.00+00 0.0000 0.000 0.0+40 0.000 00400 0.0000 0.00400
Ca45 28f-S 55- 1-O 52e-OS 79e0S .00-06 1.1.-O 3.2- 105 15.-05

cr-51 0.-OeS 9.80-04 3.10s03 1.00-02 1.6Se02 9.8-03 1.9.-03 6.00.03 209-02 &0-02
mn-53 0.0+0 0.00+0 0.0+O0 0.0+ 0.000+0 0.000 0.0+00 000 000 0.040
Mn-54 3.00-01 6302 1.9.-l 8.00-01 9.00-01 5.-FO1 120-01 3.6O 12000 1.7.400
Fa-55 1.10-11 2Ae-12 72a-12 2.3.-11 35.-I11 22-11 4.7a12 1.4.-11 4.4-11 5i.-11

Co-w 12e+00 2.5.-O 7-O1 2.4400 3.69+00 231- 48.-1 IA+00 48.400 6.9.40
Co-57 &3.-03 1.80.03 520-03 1.7e-02 2.5-02 1.6- 3A-03 1.00-02 3.2-02 4.8-02
Co-58 2.9e-1 &1.02 1.80-M 01 59-0 9.-Ol 37.-l 1.2.-a 35.1 1.1.0 1.700
CO-8C 9.901 2.1-01 &33-01 2.0.00 3.00 1.90.00 4.1.I 124900 3.9 .7.0

N63 5.1-09 1.1 -09 3.2. 09 1.00-08 1.69-08 1.00-8 2.1.-O9 9-1"9 29-0 3 &O-
Zn-65 -2.1s-Cl 4.6002 130.01 43.l S.51e-C 4.1e-0 a.7.02 60-1 &33-1 1.2.00
As-73 4.3.S 9.Oe0 2.7.-OS &7o-05 1.30-04 A.0 1.7-O05 5.3- 1.70-04 2.50-04
S0-75 &5-2 1Ae-2 4.1-02 1.3-l 2.0-01 131"-C 2-0 7$9-02 2.50401 3.7.1

S,89 9-04 1.90-04 3L00-04 1.9-03 2.9-03 1.8-O 3.7.4 12-0 3..-03 5.6.43
Sr-go 3.-OS 8.2-04 2.4e-03 7.8e.3 1.29-0 7.4.43 1.6.03 4.7.-03 1.5.2 2-2-02
Y-m 22.-O 4.-4 1.Ao-03 4Ae03 f.7-03 42.-03 &76.4 2.7o-03 85-o3 1.3-02
Z-93 .98-B 1.5.-9 4.-O9 IA48 2l-S 13408 2.8.49 3O9 27-08 4.0.48

Nb-g3m 3.6.7 7.8.-G 23007 72-C? 1.1.6- 6.s9-? 147 4.4"7 1.4-S 21-OS
Nb-94 5.7e-C 120"01 3.6"1 12.+00 1.70.00 1.1.400 2.3e01 7.0.-C1 22.00 3.3.00
Nb-95 1.9.-Cl 3.9- 12e-01 3.&8-01 .9.-C 3.7.- 7.4-02 2.301 7A-01 1.10.W
Mo-93 1.9-S_ 4.1.47 1.296 3 -0S 5.9.4O6 3.7.46 7.90-07 2A-.4 7.50.06 1.1.-O5

To-97m 1.3.-O 2.80 8.4e006 2.7.405 4.1.-O5 2.6-S 3.4e l.-e05 .2e-05 7.80-05
TO-99 f.6- lA-O 4.1e- 1.3-S 2.0-OS 1.O 2.7e &De4-0 2.5.-OS 3.8.-05
Ru-103 1.1.-Ol 2.3e-2 7.1e-02 2.3"1 350C 2-2e-01 4.4.42 1.40-01 4.40-01 .7.41
Rui-lOS___7.7.402 1.6.42 4.99-02 1.60-01 2.3.1 1.50-01 3.1.42 9.50-02 3.0-a 4.40e01

rew

Ag-110m 9.6-0 2.0.-O .1e-C 1 .90400 2.90+00 1e00 3.9- 120+00 3.7400 55.400
Cd-109 12.-04 2.5-05 7.3eCS 2.3-4 3 5e4 22e.04 4.7-05 1.A-04 45-O04 6.60-04
Sn-I13 .50-02 1A-02 4.1.42 1.3"-01 2-0e0 1.3.41 2.5.-o2 7.9e02 2.50-01 3760-C
Sb-124 &7&-0 12-01 3.5- 1.1000 1.804 1.1.+00 2-3o-0 7.00.01 2200 3.30400

T9123m 11e-02 2.8e-O0 6.3.43 2.7.-02 4.0e 02 2.6-02 5.4-03 1.8.42 52-02 7.7-02
Te-127m 13.03 2.-4 a4e 04 2.7-03 4.1e-03 2.6e-O 5.4-04 1.6-03 52e-03 7.7.03
U25 4.8.-05 1.0e.05 3.0e-05 9.6.-S 1.5-04 9.3e.05 1.95 5.9.05 1.9-04 2.8-04
1-129 5.0 1.1e-05 3.1.-05 1*-04 1.5o-04 3.60.05 2.0.05 6.1OS 1.90-04 28-04

Cs-134 .40-01 129-Cl 3.4e-01 1.1+00 1.60400 1.1 0.00 2.2.41 5.6e-M 2.1.00 3.10+00
C.-135 4Ae6 9.3.07 2.8.-O 8.8.-S 13.-OS 85-O 1.8f.4 3- 1.7.05 25.45
Ca-13 2.00-01 420-02 12.-01 4.0.41 6.0- 3.8"-1 8-M02 2.401 7.7.-C 1.10.W
8a133 IL8.&02 1.902 5.502 1.8-Cl 2.7.1 1.7.-Cl 3.6.02 1.1.41 3.40-01 S.01C

Ca-141 4.5-03 &9-OS4 2.8-O 69-O3 1A.02 L7e0S 1.7.-O3 54-03 1.7.02 2.7.-02
Co-144 1e02 3.9-O03 120-02 3.76-02 5.6002 3.6.42 7.5.03 2.30-02 72.2 1.1.-Cl
Pm-147 1.6-W 34o07 1- 320-06 4206 3.1.46 8.607 2.01-S 8OS 92-OS

NUREG-1640 -92-



Apdix 02 Normalized Effective Doses ft= Copper
Table 02.2 Normalized effective doses from external exposure: Scrap yard

d Mass-based effective dose (YSYly per BqIg) Surficlal effectve dose (V-y per Bqhcm2)
Radionucide Mean 5th 50th 90th 95th - Mean Sth 50th 90th 95th
Sn-151 1.3e-OS 2e-09 EAe-09 2.7e.0S 40.- .2.608 6.-O 1- 52.08 7X08

Eu 54 4.1e-C 8.7o02 2e01 62e0I 12e+00 7-I 1.7I 01 .01 1.6.00 2.3e+00
Eu-155 20-O 43e-04 1.3e-0 4.0e-03 6.1e-O3 3&9.-03 .2e-04 e-O3 703-0 1.e-02
Gd-153 2Ae-O3 6.1.-04 1.e-03 4.9e-03 7Ae-3 4.70-03 92e-04 3.0e-C 9Ae-03 Ae-02
Tb-160 3A"I0j .1-02 2.1e01 66.-Ol 10.400 66-1 Ao01-l 42.M - 13e+00 200

Tm-171 6.1.e-W 13-06 36S 12e-05 1A-05 .12e5 2X.e-06 7.4.O6 2.4e45 35-05
Ta-182 42e-01 6.6.02 2..1 .4e-C 13e+00 8.1e-01 1.7-C1 5.1.01 1.6e+00 2Ae+00
W-181 4.144 8o-05 2.604 628.04 129-03 6.0.04 1.7044 5.0-04 16-3 203
W-185 1.7e.05 3Ae-06 -1-05 33-O5.1.-05 32-O5 6.7.-O 2.0.5 64-O 9.7.5

Ir-192 1o-1: 3.9e.- 12-1 3-01 6.1 3601 J.602 2.31 73.1 1.1,400
T6204 1-04 32.-O5 95.-5 3.1e04 4604 2.9e04 62e-05 1.6.04 5.9.04 L7-04
Pb-210 4.64 9.7045 29-04 92-04 1-03 8.604 1.04 S6.04 1.-03 2.6-03
BF207 5.501 1.2.01 3S4-l 1.1e+00 13.+00 1.1.e00 22e01 6.7eO1 2.1.+00 3.1e00

RaM GM-01 1Ao-C 4.1e01 1.3.00 2-00 128400 2.6e- 7.9.41 2.5.00 3.7.400
Ra-28 32eO1 69-02 2.0e41 651 9.1 6301 1.3.1 9-01 1.300 1.00
Ao-227 92e02 2.0-02 5Z0-02 1.9e-01 2. I 1.0-0 3.6-0 1.1.41 3.61 5-01
Th-M2 5.3.4 1.1.41 34.400 1.Ie4OD I.6.40 1.0.00 22.41 6.6.401 2.ie400 &I1e+0

lb-230 3e45 6.9.6 228-05 -7.1045 1.1e.04 6.e605 1.3.5 42.05 1A04 2.0.4
Th-232 21.3 23e-04 12e-03 4A03-003.-O3 4.0e43 4.3e-04 23.-03 Ue403 13.02
Pe-231 7.43 16-S 4.7.43 15.02 23-02 - 4.-02 ..-O3 9.1eO3 2.9.02 4.-o02
I-232 1A0-02 12-03 6.1.0C 22.402 '..-2 2.0-02 22-3 128-02 42e-02 64.02

u-24 4.-C 9.60-07 26.-C 9.0.-O6 IA&OS 6.7-sa 1- 5.506 1.7.45 2.6e-O5
11235. 2.2o-0 4Ae-03 lAs-02 4Ae-02 66-02 -42-02 6.8003 2.6o-02 6.4.02 12-01
U-6 - 1.9.O 4.0 12e-O S.-O 6.7e- 3.6-O6 7.7.407 23-CS 7-3.-6 1..e45
U-238 - -03_2.1e.03 62e-0 2.- 3b2 02 1-9-02 4.0-03 12e.02 3-2 5.7.42

Pu-23 5-8C6 86.07 3A-06 12e- 1.I6-OS 1.10-05 1-06 6.5.-06 2.3-OS 3.-S5
Pu-238 9.9"07 2.1.47 62e.7 2.06 3-06 1.9- 4.0e-07 12e.O 39e-06 e.7-06
Pu-39 9-06 1.06-06 5.6-06 t6-05 2.7.-OS 1.7eO5 26e-06 1.1eO 2-05 5.1e-05
Pu40 9.47 I.-07 5.7.407 1.6.-OS 2.7.405 1.7.-OS &7 1.1-06 5.5.45 52.406

Pu-242 6.1.47 1.7-07 .10-7 1.6e06 2.5.06 1606 30-U07 9.9.07 329 06 4.6e06
Pu-244 1.1.41 2Ae-02 7.1e42 2.30-1 3.60-01 22.- 4.60-02 . A1 4.4O1 6.41
Arn241 27e44 6.7.05 1.7.04 SQe-04 a.1e4 5.28.04 1.1.04 33494 1.0e03 1.5.03
Am-242m l.e-0 3.9-04 12e- 3 .7-O3 .603 2.-03 7.5.04 23e-O 72.03 1.10-02

Cm-242 1-OS 2.7. 07 828-07 2-06 4.006 25-O -36307 6-C 5 .1-06 7.606
Cm-243 1-02 .6e-OS 1.1e-02 3.6.02 5Ae-02 . Ae-02 72-03 22e02 69-02 101
Cm.244 12e46 2.6e-07 7.6.47 206-06 6O 2..-O 4.9-7 1.506 4.7.06 69-06
Cir-245 6.3&W0 14003 4.0-0 1.3o-02 1.9e-0 1.28-02 2Ae.43 7.6.43 2.5-0 2.0-02

Cm-247 9.Ce-02 10 S.7O-02 I 1e-01 2.70-1 1.7eO1 37.42 1.141 3.01 528-01
Cm-248 3.07 65-O 1Ie-07 6.1-7 9.2-07 5.67 12-07 3747 12.0 1.7-06
Sk-249 92e-O6 1.1.-06 66-O 1-05 2.9-05 1005 2.1-06 1.10.05 .6.eO L6-05
Cr-248 12-O 2.6.7 7.SeC 2506-O 3S-O -2e-0 61e07 15- 46-06 7.1.-O

CF-25 3.7e07 ?S-O 23.0-0 7A-07 1.1e46. 7.1e47 15.-07 4.5e-7 14.-6 2.10-06
Cf-251 12.02 2.6.-03 7.-03 2Ae-02 S.7e.42 2.3.02 4.9-W 15.-2 4.7e002 6.9-02
C22 1.306 2.7.-07 6.1.-07 2.6e-06 S .906 25-0 628-07 1.6-06 5.O6 73e-06
C-254 53.00 1.1e+00 3.3Oa00 1.1e+01 -1.6e+01 1.0e+01 2.1e00 6500 2.1e401 3.1e+01

Note: To con 6ese values to conventional wt (mroeml per pCIg or nrernly per pCUcam nltiply by 3.7o-3
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Nozmaized Effvectve Doses from Copper Appendix G-2
Table G2.3 Normalized effectve doses from Inhalation: Scrap yard

Raftdide Mass-based effectva dose (uSv/y per BWg) Surficlal effectve dose (upvly per Bqfcm2)
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-3 4.4e-7 12e-07 2.8e.07 89-07 1.3e-O 8.6-07 2.2e-07 5.37 1.7.-0 2.66-06
C-14 3e-O 1.7.-0 3.9.4O 1.3.-05 1.9e-05 12-05 3.2.-OS 7.6.-0 2.4-05 374-05
Na-22 1-S 3.7eS 8.7e0- 2.80-0 4.2e.5 2.7-OS 7.0.S 1.7.-05 5.45 8.2.-O5
P-32 1.5&O5 2.6A 9.0e OB3.1e05 4.85 2.9.-0S 5.1.-OS 1.7.-05 U0.OS 9.1e0-S

0-38 75OS 2.0.O 4.7.O 1%.504 2-04 A-04 3.8-05 9.0.-O 2.9.-4 4.404
K-40 3-O5 61.-O 1.4-0S 4.6e- 6.9-05 4.4.-OS 12-05 2.7-OS 8.8.-0S 1-04
Ca-41 1.8.-08 4.9-07 1.1e-OS 3.7-S 5.6e-OB 3.6 9.3-07 22.S 7.1eO 1.1-05
Ca-45 2.7.-OS 7.1.-OS 1.7e-OS: 5.4-OS 8.3.-OS 5.2s-05 1.4.OS 32.-O 1.Oo-04 1.6e-04

CrSi 2.5.-07 5.86S 1.5- 5.O00 7J07 4.8.7 1.1e-0 2.947 .- 07 1.5.-0
Mn-53 5.Wo-07 35 1.1e-OS 1.7-O 1.1eO B 2.f07 B. -07 22.-0S 3.3.-OS
Mn-54 1.6-0S 4.1.-OS 9.7.-OS 3.1.0S 4.0S 3.0.-OS 7.9-8 li-a05 .05 92-OS
Fe-55 82e-O 22eS Lie-S 1.7.-OS 2.5.-OS 1.6-OS 42-OS 9.9-O 32.-OS 49-05

Co-5S 5.8.05 1.5.-S 3.6-5 12e-04 1.8e-04 1.1e-04 2.9-S05 8.9.45 22s-04 3.4.-O4
Co-57 9.7.45 2.6-S 6.1 1.990S 3.0.-OS 1.9.-05 4.9.45 12.-5 3.7*45 5.8-0
Co-58 1.8405 4.7-OS 1.1-OS 3 *0S 5X-S 3.5-OS 9.0OS 2.2.5 7.0.45 1.1.-04
CO-60 3.1e.04 8.3.-05 1.96-04 &.3*.04 9.54-04 044 1&.504 3-04 12.-03 1.8e-OQ

?li-63 48e-04 1-OS 3.0-0 9.6.0 1.A45 92.-O 2AS 57.-OS 1.8.O 2.8.-O
Zn-6 3.0O 7.9.0 1.9.0-S 8.0.05 9.1.-OS 5.7.-O5 1.5.-5 3.6.-OS 12a.04 1.89.04
As-73 86 2.20-S 5-O 1.7e-05 2.6.-0 1.7.-05 4.3.05 1.0.eO5 33.-05 5.1-OS
Sq-75 1.A-05 3.-*S aoS 2.7.0-S 4.2.-0S 2.6-OS 8.9S46 1..-0S 5.3.-OS 81.-OS

Sr-89 &3e-O 21.e- 52.SW 1.7-05 2.6-O 16.-O 4.1.-0 1.0e-5 33.-0S 0-OS
Sr-90 23.804 7.45 1.744 5.6.04 8.4.04 5-No04 1.A4.4 3.304 1.1.Q3 1.6-03
Y-91 73.05 1i-O 45-O 15-04 2.2.-04 1sQ-04 3.6-0S 8.7-OS 2.8.04 4.4. 4
zr-93 1.0e-04 2.8.O 6.5.* 2.104 3.2e-04 2.0-04 5.3-O 1.3.44 4.04 6.1.-04

Nb-93m 1.7e.05 4.6e46 1.1.-O5 3 35.05 53e-05 3.3.-S 8.8e.0- 2.1e05 L.7S5 1.0.04
Nb-94 4.9.4 1.3e04 3.004 9A04 15-r03 9.40-04 2.5.4 &9-04 1.9e43 9o-03
Nb-95 1.2e-05 2.9-O 7.4.45 2.4.45 3.7-0 2.3.45 56.-O 1.4e-O5 4.7-0S 72-OS
Mo-93 2.4-OS 6.4-O 1.5.405 4.8.405 72.45 4.6.45 1.2.-OS 2.9.405 9.2.45 1.40-04

To-97m 2.9-0S 7.6.-OS 1.8.-S5 5.8.05 8.9.45 5.65 1.5. 3.5.-S 1.1.04 1.7.44
To-99 42.S5 1.1.05 2.6-05 8545 1-04 8.2.5 2.1e05 5.1.-0S 1.6.-04 2.5e 04
Ru-103 22.-0S 5Ae-OS 1.4-05 4.4.O 9OS 42a.5 1.0-05 2.66-OS 5.-S5 1.30-04
Rui-lOS 6.5-04 1 744 4.0e-04 13 -3-O 2-S 1o.3 330-04 7.8.44 2-5.-03 3.8.03

AIl0m 12.44 3.3-05 7.7.-05 25o.-4 3.8.-04 2.444 62.-OS 1.5.44 4.8.404 7-3.-04
Cd09 8-55 2.3.O 5.3.05 1.7.04 2.6.4 1.6.-04 4.3.05 16-04 &3.4 .O.-04
Sn-113 2.4-S05 6.4.-O 1.5.-05 4.9.05 7.5.-O 4.7.45 12.45 2.9-O 9.4.5 1.40.04
Sb-124 53.-S 1.A4-S 33.e-05 1.1. 16-04 1.0.04 2.6.45 SA-S 2.104 32.X4

To123m 3..-OS t.Oo-05 2.4.05 7.6-OS 12.-04 7.3-OS 1.9.45 4.5.-05 1.5.04 22.-04
Te-127m 7.0-05 1.8*5 4.4.-O 1AeQ4 2.2-04 1.-04 3.5.45 8.4.-OS 2.7e.04 42e4
1-125 4-05 12-0 2.9.-05 9-3.-05 1A9-04 8.o-OS 2-OS 5.5-OS 1.8-04 28.04
1-129 4.0&404 1.1.404 2.5.-04 8.1.-0 12.O 7.7.04 2.0.44 4.804 1.59-03 2.40-3

Zoa4 X N L X _ EaNAS s ita aL$~~~~~~~~10:1, NW

Cs-134 7.2-05 1.9.S 45 4S 1.50-04 22o44 1A.4 3.7e.05 87.405. 2.8.04 43e-04
Cs-135 7.7e4 20.46 4.8.46 1.S 23.45 1.5.-OS 3.9.46 93a-6 -0.45 45.-O
Cs137 5.2-05 1A5 32-OS 1.004 1.6.04 1.0.04 2.6-OS 3-O5 2.0.44 3.1-04
8a-133 1.6.45 4.3.46 1.0.-05 3.3.05 494O 3.1.-O5 82eOS 1.9e05 -OS 95-O

C-141 2.6.-05 .40-O 1.6.0-S 5.3.-05 82.-O 51-OS 1.2.5 leO5 1.0.44 184
Cs-144 5.1.04 1.3. 04 329.04 1.0e03 1.6.03 9.8.44 2.6-04 8.144 2.0e.03 3.0.3
Pm-147 4.9.45 1.3a-05 3.1.45 9.9-0S 15e-04 9.5.-0S 2.5.-5 5.95 1.944 2.9e-4

NUREG1640 -0-.94
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Nornilized Effective Doses from Copper Appendiz G-2
Table G2.4 Normalized effecUve doses from Ingestion Scrap yard

?adionudkis Mass-based effecffve dose (USv* per Bqfg) Surfclal effective dose (IiSvly per Bqla)
Mean 5th 50th 90th 95th Mean 5th 50h 90t 95h

H-3 8.4.07 4.1e4O 4.1.-OT 1.4.-8 21-0 12A-O 7.9.08 7.8.47 260-06 4.0e 6
C-14 1e1005 1.46 .3o.-05 4.4.05 A8-OS 4.0s05 2.6.-OS 2.5.OS 83.5 13.-04
Na-22 1.1e04 7.3-OS 72-OS 2.4e44 3.7e-04 2.2s04 1.4-05 1 A-04 4.654 7.1.4
P-32 37.0-S 2.0.OS 2.1.0 8.25 1.2-04 7205 3.-O 4.05 1.50-04 2Ae-04

Ck35 3.35 2.1e Z1e-05 7.1.-0S 1.1o.04 5.5-OS 4.1.45 4.0-5 1A04 21e-04
K-40 2-04 1.4-0S 1.4-04 4.744 7.2.44 423.04 Z7045 17.-04 91.44 1.40.0
Ca-41 105 87.4? 6.6e-0 Z2-G05 3A9.5 ZOO 1-OS 1.3.-OS 42-S5 .5.5
Ca-45 2.5.-OS 1.6.-OS 1.60-0 5.36.05 &1-05 4.9.-O5 ie-OS 34.05 1.00-04 1.80-04

Cr-51 4-07 5.3.-OS 5.17 1.8e-O 2.85 1.6.-O 9.8.48 9.80-07 3.5-0 5.3.6
Mn-53 1.1e-M 6.08 8.89-7 Z.3.46 3.5-O 2.1.-O 1.39-07 1.- 4A44 8406
Mn-54 2.4.-0S 1.6.46 1.5.45 5.2e-O 8.0-S 4.7045 30-S 3.0.-OS 1.0.44 1.50-04
Fe-55 12e-0S 7.5.47 7.4.46 2.e5 3.8.45 2.3 1.4.-0 1.4.-0 4.8.05 73o-05

Co-5B 70S 4A448 4A9-05 1.5.4 23. 04 1A4.04 8.5." 8.4-05 2.804 4.304
Co-57 6.5-e 42.4? 4.1e46 1.4.-OS 2145 13-0 8.10 7.9.406 2.6.-O 4.105
Co-5B 2.1.-O 1.3.46 1.3.45 4A.5 o.8-S 4.00.0S 2.-S 2.5.O 85.-S 1.30-04
Co-60 9o5 5.7. 5.6.OS 1.9e"4 2.99-04 1.7.-04 1.1.-S 1.1.-04 3.6.44 &6.04

N63 4OS 3.4 3U4-o 1.1e4O 1.7405 1.05 8.807 &5.6 22.45 3.4S
Z-6S 1.3.44 8.5. 8.4.45 2.OS4 4.3.04 2.8-04 1.6.-O5 U164 5.40-04 8-30-04
As-73 7.9.-OS 50-7 0.-O 1.7.5 2.-05 1.5.-05 9.70-07 9.6.4 32.5 49-O05
Se75 8.3.OS 53.-O 53-05 1.80-04 27.44 1.80-04 1.0.-S 1.0-0 48.404 52.4

sr&89 72.-0S 4.6.0 45-OS 1.5%.04 23904 1.4.44 8.8eS 8.7.-05 3.0.44 4.5.-04
Sr-go 1.1.03 7.1.-OS 6.9e04 Z3.0-3 3.6.-03 2.10- 1.4.44 1.3.-03 4.S.43 69.43
YM 89.405 4.4.-OS 4.3.0-S 15.4 2 4B 22-04 4 4.34
Zr-93 1.0-O5 84007 8.4 OS 21.-O5 3..0S 1.9.0-S 12A-S 12.-05 4.1.405 8.3-OS

Nb-93m 4.3e6 2.8eO7 Z7.S 9.1-O 1.4.-05 8O 5.3-7 52. 1.70S 2.7.-O5
Nb-94 .1.-OS 3.9.46 3.9-S 1.3. 204 129-04 7.5.-O 7Ae-OS 2.5.04 3.84
Nb-95 1Ae05 9.1e-07 8.9.-OS 3.1 4.7e.OS 2.8.-O5 1.7.0-S 1.7.45 9.-OS 9.1.45
Lio-93 9.30 8.0.4 5.9.-O .00-0 3.0.404 1.8.04 1.1.405 1.1o" U-04 .844 .04

To.97m 2.0.-05 13-O 13.-5 4.3-05 8.6.OS 3.905 25.-O 2.5S 8.3.S 13.4
To-99 2.8045 1.8e 1.8-O 5.9 -0S 9.1.0S 5.4.45 3.4.4 4-OS 1.1e004 1.8.Q4
RFu-13 1.9-OS 12-OS 1.2.05 4.0.45 82-OS 3.7-0S 2.30 2.3.-05 7.05 12-04
RuI 05 2.4.4 1.5.-0S 1.5.44 5.10-04 7.9.-04 4.7.44 3.0-05 2.9.04 9.9s4 1.5.-O

Ag-110rn 9.50S 8.1.-OS 6.0.05 2.04 31.44 1.8.404 12.0S 120-04 3.9-04 8.00-04
Cd-109 7.0.45 4.5.46 4.4.4S 1.5.44 23.4-4 1.3e-04 8.7.-O 8.4.45 2.80-04 4.4-04
Sn-113 24.45 150-0 1.5. 05 5.1.05 7.9.-OS 4.7-05 3.0.-OS 2.9.-OS 9.95 1.5.-04
Sb-124 72-OS 4.6.-OS 4.5.45S 1.5.4 2.3.404 1.4.04 8A.4 8.7.-OS 2.9-4 4.5.44

TO-123m 4.5o45 2.9-0 2.8.-0S 9Se.05 1. 5.44 87.45 5.5.-S 5.4-0S 1.8.-4 2.89-4
To-127m 7.8.4a5 5.0-0 4.9-05 1.6.-04 2.5.44 1.5.04 9.6S 9.5.-O 32o.04 4.9 -04
1-125 4.34 2.8.45 2.7-04 9.1.4 1.40-03 5A04 58.0S 5.044 1.8.-3 2.7.03
u29 3.90- 2.5.404 2-50-03 84-03 1.3-0 7.6.43 4.9.4 4"03 1.60-02 2.5-02

Cs-134 87.44 43-OS 42-4 1.4.-03 22*03 13.-O3 8.3e.-OS 81e-04 2.7-S3 42-03
Cs-13S 72.-0 4.6e4 4.5-OS 1.50-04 23-04 1A..4 8.8Be6 8.7.4 19004 4.544
C.-137 4.7e.04 3.0e-OS 2.9e-04 9.9Q-04 13.5-S 9.0.04 5.7e0S 5.7-04 1.9.03 2.9.43
Ba-133 3.6O 2.3.-OS 2305 78-05 12e-04 9.OS 4.4.4 4.3-OS 1.5-04 22e-04

Ce-141 1.7e-05 1.1-OS 1.-5 3.70-OS S.7-OS 33-05 2.1e- 2.0.45 7.1.-05 1.10-04
Co-144 1.8o.04 12.S 1.1.04 3.8.04 58-04 3.5.04 2.04.5 229-04 7.3.44 1.1.-OS
Pm-147 9.2.OS S9-07 S.8.46 2.0.45 3.0.45 1.8.O 1.1.-4 1.1.45 38-05.8 O
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AvendbLG-2 NoInnaUzed Effective Doses from Copper
Table G2A Noalzed effectie doses from Ingestion: Srap yard

Mass-based effecive dose (vly per Sqfg) Surficlal effect ve dose (uSvly per Bqlcn t)
Rarinuid Mean ft 60th 90th 95th Mean -th 60th 90th 95th

Sm-151 3.5.-06 2.3-07 22e-OB Ze-61 1.1.05 6G.-06 4.3e-7 4.3.-O 1Ae-OS 22e-0

Eu-154 7.1.-OS 46-O 45-0 1 S-04 23o 4 IAe-04 8.800 8.7-OS 2S e-04 49-O4
ELI55 1.Ie-O5 7.3e-07 72-OS 2A-OS 3.7e-OS 22e-05 1A-O6 lA-5 4.6-O 7.1e-O5
Gd-153 .2e-0O6 6.9e-07 1..O Ie-05 .-O 1.e 6 1.1-S te-O 3.7.-0O 5.76.05
Tb-I60 4.8-O 31 3.0O 1.0-04 1.e-04 e-U- 66- 6{ e-O 1.94 0-04

11n-171 36.-OS 2X*-W 2.8-O 82e-06 1.-0O 7-O06S 4A&7 4.7-06 1.8-OS05 2-O
T-182 4.8.-O 1e-06 3.0.5 1.004 1.6 -04 .-OS -S06 5..-05 1.0-04 &Oe-04
W-181 -2.4-OS 12e 07 1.5.-O .1.e-06 OS 79.06 4.7-06 30 e07 30.- 9-06 1-05
W-185 1.3.- 80-07 63.-S 29-OS 4i.-5 2.8.- 05e-06 1.e-O 5 .2-O

Ir-192 42e.05 2.7-06 .265 69-05 lAo-04 J .le-OS .1e-06 .e-05 1.7-04 2..04
1-24 46e-O06 3.0O 29-05 9..05- 15.-04 8.905 .7e-06 6S-05S 1.9.04 2.9-04

Pb-210 3ve-02 2.1e-03 2.1e-02 7- 1.1e-01 6 Ae-02 4.1e-03 4-02 1I3-I 2.1e-01
51-207 4.7.-OS .0.-OS 2.9.-OS 9.9.-OS 1.5~4 9..-OS 6.7.-OS 5.7.-OS 1.9.-04 3.90-04

Ra-226 1.0e-02 O5-04 6Ae-03 2.le-02 UUM 2.0e-02 12e-03 12e-O2 4.1.-02 6-02
Ra-228 2Ae-02 15-0 1.5e-02 .le-02 7.9-02 4.6e-02 3.-03 20-02 9..-02 15-l
Ao7 4.02 2.8-03 2.72 92*-02 1 .-Ol 8 Ae-02 503 -02 t1 - 2.76.01
Th-228 0-03 3.2e-04 3.1-03 1.1e02 1 2 93 62e-04 6.003 2. e-02 3.1-02

lh0 - 7 .03 40 4 4-3 1-0 2A42 1.-M02 904 -. le-03 3.e-02 4.76.02
Th-232 - 0.03 52e-04 5.1.03 1.72 2L9-02 1.6-02 9.o04 9ie-03 S3-02 5.1e-02
Pa231 2.6e-02 l18-03 1.6-02 5A-0 83-0 4.9.-02 3.le-03 .1e02 1.014 1.6e-01
U-232 12e-02 7.7.04 7.*3 2.02 3Ue-0 2le- 1. .43 102 4-02 7 2

U-234 1.e-03 1.e-04 1.10-03 .7.3 e-03 -&4e-03 22.04 2.1e-03 72.-03 1.1e-02
W -5 1.7e03 1.1e04 e-03 .5-03 03 -. 32e-03 2.0.44 .2.0003 6.0 1.0e42
W -2 1 -03 1.1.04 1.0-M 3.0-03 5e-03 .2-03 2.0.44 2.0-03 6.76-03 1.04e02
11-238 1.7.-03 1.10-04 1.1.03 3.80-03 5.50.0 3.0-03 2.10-04 2.1.-03 L.9.03 1.1e.-02

Pu-236 &Oe-03 2Ae-04 1.9e-03 6.5.3 9.9-03 - 3 3.6.04 3.73 120-02 1 e-02
Pu-238 V2e.3 5.-04 62e-03 1.8-02 2.70-02 10-2 1.0-03 1 -02 SAe-02 52-02
Pu-239 9.0e-03 .8-04 5.-e3 1 -02 2-02 1.7-02 1.1.e03 .1.e-02 7e-02 5.6e-02
Pu-240 09e-03 &S8-04 5.74-03 1.902 29-02 1.7.-02 1.1e03 .1-e02 .7e-02 560-02

Pu-242 .6e43 E.5-04 643 1-02 2.8-02 1.7.42 1.1-03 1.A02 Ue-02 50-02
Pu-244 .803 5Se-04 5b-03 1.8e02 2.6.02 1.702 1.1Ie03 10-02 3 650-02 Ae-02
Am-241 7.2e-3 4Ae-04 4.50e3 Ie-02 23.42 1-02 8.04 7e-3 2.e-02 4.80-02

Am-242m 72e-03 4A6.44 4.50-03 t5-02 2.3.42 140-02 8.8-04 6.70-03 2.0 4.0-02

Cm-242 4.00e04 2.605 2.5e.04 8.04 130-03 7.7-4 50-05 4.-04 1.6.03 2..3
Cm-243 6 4e-3 3.5-04 3.4.03 1.1e 02 1.7e-02 1.0-02 6.6e-04 6.-03 2.2e-02 3.4-02
Cm-244 4.03 28e-04 2.7e3 9.1e-03 1.4.02 830-03 .30-04 5.2e-03 1.70-02 Z70-02
Cm-245 7.5.03 404 4U.03 1e-02 -A-02 1.5-0 9.3e-04 .13 3 10-02 4.7eO2

QC-247 6.5.03 4Ao404 4-3.03 1A402 22-02 1-.02 8A9-04 83.43 Z28.42 4-02
Cm-248 2 -0 18-03 1.7.-02 5.9-2 90-02 5.302 3Ae-03 34.02 i.141 1.7041
Bk-249 3.5.-O 2.2.-W 22.-O5 7A.-O 1.1e-04 6.7.O 4-ge-06 4.2.-O 1.404 220-04
CF-248 9.7.44 62-O 62e-04 2.e-W03 32-03 1.9e-03 120-04 -120-03 40-03 6.1e-03

Cf-250 .703 3.7.004 3.8-03 12e-02 1.9-02 1.1e-02 7.1e4 6.-03 2.3. -3.6.e02
CI251 1.--02 8.3.-04 82e-03 2.7e-02 42e02 2.5002 1.0-03 - 1e-0C2 5.0-0 6.1e02
Cf252 3.2 2.0-04 2.0.3 6So-03 1o-02 62e-03 3.9-04 S9-03 1.3-02 2.0e-02
CF254- 12e2 7.3.-04 72.03 2A-O2 38-.02 22e-02 1Ae-03 1Ae.02 4.70-02 72.-02

NoW To com ert teso values to convenfionl wls (Wremmy per pOIg Or weemly per pCVc). mulWpty by .7e4
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Normalized Effecdve Doses from Copper Appnix G-2
Table G2.5 Normalized effccive doses from all pathways: Handlina metal product

Rad ionucll e dMass-based effective dose (uSv/y per BqIg) Surfi al effecive dose (ySv/y per Bqkm2)

Raioule Mean 5th 50th 90th 95th Mean 5th 50 90th 95th

114 0.+00. 0.0.00 0.00.0 O.040 0.00 O.Oe'-00 0.00-00 0.0.00 0.0.00 0.0.0

C-14 0.0+00 0.00i0 0.00+00 0.00+00 0.0+00 0.000 0.0+00 0.00+00 0.00(0 0.0.00

Na-22 558 . 993e -0 4.- 1.3.-O 1.6.-0 12A-0 .8e .0 0.-S 215.O5 32-OS

P-32 ~ 9.60409 1.4.-S 2-09 L9- -O1 S 2.9.-OS 1.9-08 2.60-09 1.2.OS 4.1 0S0 5.6"-8

0-38 0.0.00 .400 0.00+00 0.00+00 0000 0.00+00 0 00 0e+0 0.0+00 0.0.+O

K-40 4.3-07 7A-08 3.1-07 -920 12.-S 8.3-07 1.4.-C 5.90-7 1.8-OS 130-6

Ca-41 7.7-10 1.1.-10 & 6-l0 1.7009 229-09 1.5-9 1e-10 1.10-09 3.2 0 9 42-09

Ca-45 3.30-09 7.9.-b0 2.50-09 86-09 8.3"-9 6..-S 1.5o-0 4.80-09 1.30-08 1.60-05

Cr-i 52e-S 7.-09 3.5 O 1.1 -07 1.5- 7 10 7 1.4.-O 8.-S 2.2 0 7 2.9-07

Mn-53 3.7-O 8.00 2.7-09 7-09 9.6-09 7.1-O 1.509-09 -9 1.4.8 1.9.OS

Mn-54 79.-O 13e-0S 5.6.0- 1.7604 22e-04 1I-04 2.4-OS 1.1o04 3.30-04 4.3o-04

Fo-55 1.47 118 9.7.-OS 2.90 3.806020-7 4.0.-O le-? 5-0 7 7.-07

Co-5 2.7e03 28-4 1.7.-03 6.0-03 a1e-03 520-03 -. 4.04 3.30-03 12e02 1.6e-02

Co 57 4.9-O 530- 320-05 1.1-04 15-04 9.6o5 1.0 OS 820 2.204 2.9e-0

Co-5S 7.-04 82e05 5.O-04 1.70-03 20- 03 1.6-OS 1.6.-04 S.7-04 4.-OS 4.7.-O3

CO-O 23-03 204 .5003 52.-O3 7.1-03 4.5-03 4.70-04 2.90-0 1.00-02 1Ae-02

N -63 23.7 31. 1.6-07 4.9-07 8.5-07 4.4-07 .0-08 3.1.7 9.5.? 1.306

Zn-65 2.1"04 3.1-0 1 -04 4.6-04 2-04 4.1.-04 5 2.8-04 9.00-04 12o-03
A3-73 2.807 82-08 2.2e-07 5.4e-07 S7C 5-07 1.60-07 4.3-C 1.1.-0O 1.3-O S

Ss-75 12o-0 2.1e-05 9.00S 2.6.04 3.44 2.4e-04 4.1-0O 1.7-04 19 -04 .6-04

Sr-89 1 S 3.109 1.1-OS 3.1.-O 408-O 290- B.0e-09 220- 8.008 79" S

Sr- O 1-07 2.8-OS 9.60 2.6-07 32-07 2.4-0 54-08 1.9-07 4.9-7 807

Y-91 2.7e-O 1 0-09 2.0.-O 5.6.S 7.1e-O 5.3-O 12-O08 4.0 1.1W 1.4-07

Zr-3 7.10-09 1.9-09 5.6.-09 1.40-05 1.8.-S 1..-S e- 1.1.-OS 2.7.-OS 3.4-

Nb-93m 1.409 3.6810 1.1- 2.70-09 3 -W09 2.60-09 .8.I0 2.00-09 520-09 8.50-09

Nb-94 4.4-O 7.1.7 3.19a 94-6 12-OS 8.6-08 1.3.-OS 8.0-0 1.8-0S 2.40

Nb-95 1.4e.O 2.1.-C? 9.8.? 3.0-0 4.1.O 2.8.- 4.1. 1.9.-OS 5.9.O S 8.0.-OS

Mo-93 7 09 12 - .09 1.6-08 2.1-S 4Ae-O 2.0- 11e-08 308 4.00.05

To.97m 32-09 820-10 2.5-09 BA49- 2eA-09 .3-09 1.5-O 4.09 12-08 1.608

To99 4.59-O 1.1.09 35e09 8.809 1.1.-OS &794.9 22.9 8.70-09 1.7-OS 22-0

Ru103 1-03 3.1-04 1.3-03 3.9.-03 5.03 &60-03 8.0-04 2.6-03 7.6-03 9.9.-O0

RuI-l0 139-03 2.7o-04 10 3 2.7.03 3.-03 .6o-O 520-04 1.9-03 5.3.-03 8.-03

Ag-10m 1.49-02 23-03 1.02 2.8e02 3.5-02 2.6a.02 4.5.-3 1.9So02 5.50-02 7.00-02

Cd-109 1.5.-OS 3.- 1.1.-OS 3.0-O8 3. 2.-O 84.C 2.1- 08.9-O 7.4.-OS

S-113 1.9o- 4 3.0.-S 13-04 4.1e-04 5.3-04 3.70-4 .8.5 2 -04 8.0e-04 1.03

Sb124 1.7.-03 1.8.-04 1.1.-O 3.7-S03 5.1.-O3 3.23 3.04 2.0-03 72.3 9.90-03

Ta-123n 3.-OS B 2A-OS 7.1-O0S 9.0.-05 65.OS 1.10 4.705 1.4-04 1.8-04
TO-127m 30-8 9.9-7 2.8-O 7.1-0 89-OS 7.09-O 1.0O 8- 1.4.-05 1.7-S
1-125 0.0e+00 0.0+00 0.00+00 UO O.0 0.00e00 0.0.4-00 O.Oe00 0.00+00 0.00+0 0.00+0
1129 0.+00 0.0&+0 0.00+00 O.e+O 0.0.400 0.000 0.00+00 .0W 04+00 0.00+W00

CN134 7. 4 1204 5.1-04 1.-03 Ie-3 1.4o-03 2.04 9.5-04 2.8o03 3.7-03
C-i35 82-07 1.1.-7 8.1e-0 1.7.-S 22S 1.6o- 22. 07 12A-0 3.4.-OS 4-OS
C-S137 2.6-04 4.6-O 1.90-04 5.504 7.1-04 .104 89.O 3.7e-04 1.1-O3 lAe-03
B.133 9.407 1.5-Ce_7 .6 7 2.0.O 26-OS 1.8.OS 2.9-C? 130-OS 3.90- 14

C-141 7308 1.1.-O 8S.0-e 1.607 2.1e07 1.4.07 22.-08 9.6"S 3.-07 4.0e4C

Co-144 2.0eC? 4.1-08 1.40-07 4.08-07 52.-07 3.8e-07 7.9 8 28.-07 7.8o7 1.0.-O

P-147 3.6-09 9.6-10 2.8- 7.1e09 8o-O 7.1e 09 1.8.-09 SO-9 1.4.-08 1.7e-OS

NU E - 6 0Q 9
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Normalzed Effectve Doses fm Copper Appendix G-2
Table G2. Normalized effective doses from external exposure: Handling metal product

Radiouclid Mass-based effective dose (SA/y per Bqlg) Surfiial effective dose (uSv*y per Bqncm2)
Mean 5th 50th 90th 95th Mean 5th 0t 90th 95th

-S3 O Oe+00 0.090+ 0.0.+00 OOeA"00 0.e+ O 0.00400 0.0.400 0.0+000 0.0.400 0.0.40
C-14 0.0.00 0.0.+00 0.00+00 0.0.00 0.000 0Oe00 0.0400 0.00400 0.04O00 O.00400
Na-22 &908 92.-07 42e.0 1.3*-05 1.6-05 1.10-05 18.-S 8.00.0 Z5O 32-05
P-32 739 83-10 4A5.09 1.6e8 3.8 IA-S 1.609 &7.9 32OS 4.5"S

01-38 0.0.400 0.0.400 00400 04O+ 0.0.400 0.040 0.0+O.000 00 0.0.00 0.0.00
K-40 42..07 6..OS 2.9-0 8.907 12e-O 8.0e-7 1.3.-07 5.6.07- 1.7"SB 2.3.-OS
Ca-41 0 00 0.0.+00 0.0000 0.00400 0.00400 O.O+0 O.O.0 0.00400 0040 .Oe00
Ca-45 4.8-11 7.2.-12 32-11 9.8- 1.3 Ie10 .9.-I 1Ao-11 12m-Il 1.9*4-l 2.10

Cr-SI 52..08 7.3.09 3.5.-O 1.1eO7 1.5.07 1.0.-U? IA-OS 6.8.-OS 2.207 2.9e.07
Mn-53 0.000 0.0.+00 0.0+0 0.0000 0.0000 0.000 0.0400 0.000 0.0.400 0.00
M-54 7.9005 120-05 5.8.-O 1.7.4 22.04 1.5e04 2A0.5 1.1-e04 330-04 4-4
Fe-55 28w14 3.76-1S 1.9e-14 616-14 8.014 5.3e-14 7.10.15 3.6e-14 120.13 1.6.-13

Co-5 2.7e 03 2..04 1.7.03 6.0.3 8.1-03 5290S 54.04 3.303 1.2-02 1.6e-02
Co-57 4.9.-OS 52..06 32.-05 1.1.-04 1%.504 5e-0S 1.0.-O-5 &1.-O5 2.1e-04 2.9e4
Co-5B 7.704 1O-O 5.00404 1.7-0 23e1-3 -OS 1.6604 9.76-04 3A-03 4.76-03
Co608 230.03 2.5.04 15.O &2-03 7.1.-O 4..O43 4.74 2.9803 1.00-0 1A-02

Nl 63 3e-11 3.3-12 2.1.-11 7-11 1.0-10 03e-1 63-12 4.1.-11 1A.-10 2.0-b10
Zn-6S 2.1e-04 3.05 1.4-04 4.6e-04 &1.4 4.1-04 50- 2.8.04 8.94 120-
As-73 12.e-07 2.1OS &.9-O 28-0 3.4e07 2A- - 4.0e-08 1.7.- &0907 5.-07
Se-75 13.04 2.1oS05 5.6-05 2.8-44 3A.-04 2A.-04 4.0-0 1.744 5.004 B.8.04

Sr-s 1.0.0- 1.6e09 7.2009 2.2.-8 2.-S 2.0-O 3.0-09 1.4.05 4.-08 5.7e-08
SO 4.0-S .2s O9 2.8.oS 8.5.-OS 1.107 7.7-08 1.2a-08 5.4-S 1.7.47 22.0?
Y-91 1.9-08 2.909 1.3.8- 4.0S 53-8 3.7-O 5.6 2.6*-08 7.9.-08 1.0.07
Zr-93 1.3-I3 2.00-14 9.O014 2.7e-1, 3.6.e13 2-re-13 3.80-14 1.7.-13 5.3.13 7.00-13

Nb-93m 9.9-12 .1e-12 4.8.-12 115-i 1.9e-11 1-i1 2.0.12 9.3212 2.9-11 3B-11
NtO4 4.4. 8.9-07 3.1.-OS 9.-06 12.0-S 8-S 13.O 0.0OS 1.8.-O5 2.4e-5
Nb-95 1.4-O 2.19-O7 9.BeO7 3.0.-O 4.1a-O 2.8-OS 4.0-07 1.9.-06 5.9.-OB 8.046
MG9-S 17-11 5.79-12 26-11 80.-111 1.00-10 721-11 1.1e-I &1e-11 1.6*-10 2.0o-10

To-97m 2.5-l10 3.80-11 1.7-0 53-10 7.00-10 4.8a-10 72&11 3.-10 1.0.49 1.309
To.99 1.1.-10 1.8.-11. 8.00-11 2A4-jO 3.2-10 22.-1 3.4-11 1.5e-10 4.7e-10 610-10
Ru-1S l.e0 3.1e 04 1*03 3.9e-OS 5.0-0 3.66-03 5.9.04 2.6-03 7.6.-03 99-03
Ru-bO1S 129 03 2.1e-04 9.1e.04 2.6.-OS 33.-O3 2Ae03 4.1e-04 1.8eu03 0.-03 .4.03

Ag-110m 1.402 23.-O 1.0e02 2.842 3Be602 2.60-02 4.5.03 1.99-02 5-02 7.00-02
Cd-lW 3.1e-07 43.08 2.1.4? L707 9.0e-07 &00-07 &2.-0 4.1.07 1 1.7.-OS
Sn-113 1.9.04 3.0-OS 1.3.44 418-04 5.36-04 3.7e04 .7.-05 2.6e-04 7.9.404 1.0-03
Sb-124 1.7.O 1.80.04 1..40 3 37.-OS &1.03 329-03 3A4.04 2.0.-OS 7.2-3 9.90-03

Te-123m 3.3-05 5.6-08 2Ae0S- B.9e-05 9S 6.3.05 1.1.4O5 4.60-05 1.3.44 1.704
Te-127m l1e-S 3.6.47 1.5.-OS 4.6e-0 5.8.46 42-OS 6.90-07 3.00-0 88-WOS 1.1.-O5
1-125 0.00400 0.0.400 0.0+0000 O.0W0 O.+0.00 0.0.400 0.0.+00 0.04eOO 0.000 0.0+00
1-129 0.0.40 0.0.400 0.00400 0.08 D.4 .O 0.00Q0sOO00 0040+ O.0.+W0 0.040 .0000

Cs-134 8.904" 129-04 5.0EO.4 1.54YOS 1.9- 1-O3 22.-04 9.7.-04 2.8.-03 3.6.03
CS-135 1.2.48 2.1.-09 8.9-09 2.6e-8 3.4.0-0 2.4.-0 4.0e-9 1.7.-OS L1e-0 6.5.OS
CS-137 2.6.04 4.3.-5 1.9e.44 5.40-04 7.0.04 6.044 8.3.05 3.69-04 1.1.-03 1.4-03
6B-133 9.4-7 1.5.4-7 &6607 2.0.46 2X-OS 1.8.6 2.8.-07 120-O 3.9.-OS 5.10408

C-141 7.09.0 1.0.Oa 4.8e-W 1.5.47 2..-07 1.4e-07 2.O0S 92.-O8 3.06-07 3.9e07
C.-144 1.507 2A-OS 1.1.07 33-0"7 4.3e-07 30-07 45.-OS 2.1e07 BA07 8.2.-7
Pm-147 2.9.-lI 4A4-12 .0.1 82&-1i &1e-Il 566-11 8.6- 12 3.9-Ii 12e-10 1.640
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Appendix G2 Nomalized Effective Doses from Copper

Table G2.6 Normalized effective doses from external exposure: Handlino metal Product

Radionuclide Mass-based effecfive dose (uSvly per Bq~g) Surficial effective dose (pSvly per Bq/ma2 )
- - Mean 8th 60th 90th 95th Mean t -50fth- 00th 95th
Sr-15i o-iS21 3 .e14 1.7I3 .1S 660-13 48e1 7.1e14 S2e-3 9.9-13 1.3e-12

Eu-154 2.9-OS 4.S-07 2.1e-06 6e.06 Lie-06 .6-S06 .807 4O106 12e-05 i.e-05
EY-155 3.-OB 5.7.O9 2.6e-08 SAG-O8 1 A-07 72e0- 1.1e-08 5.0e-OS 07 2.0e.7
Gd-153 4*-08 7e-O 3.2-08 9.6-O 1.2e-07 8L6.-OS 1.3.0 6.108 t1e07 2A4-07
Tb-160 2..-OS S3Se-07 1.7e-06 5.2-OS 7.0-O 4.8e-06 7A4.-C 3.30.0 10.-O lA-OS5

To-11 1.1-10 1.7e.-i 7 0-il 2Ae-0 3e1- 2.1-10 3.1-1i 1.510 4.610 6.0-O
Ta-182 2.9O 4.S-07 2b0 6.1OeS .oe-06 5. 8-07 3. U06 120-05 1.6-05
W-181 7A09 1.1e-O9 62e-09 o-08 2.1-O8 lA-O 229- 10- 3108 4.1-08
W-i8 2f6e-1 4.e-11 19-10 5.7e-10 7.1.-lO 7.8o-il 3.6 e- OS 1.6-OS

Ir-192 3-03 - 6.Oe-04 26-3 TA-OS Ae3-03 4.8-0 12-3 4.9-03 IAe-02 1.8e-02
T1l204 6"07 60-08 207 7-07 S007 6.907 1207 :.00407 1Ae6 19-
Pb-210 4.5-06 42&-07 2e-06 10-05 14.-O5 88e-06 02"7 66-O 2-W 2.8-05
BI-207 7.1Se03 12e-O 62-03 16.02 1e-02 102 24Ae-03 O-02 2Ao02 7e-02

eW~re- 
Ra-226 4.6-06 7.e07 32e-S 9.7-O6 1e-O5 8.9-06 ie-BO 62e-OS 1e- 2.6-05
Ra-= 2A6 3.7-7 1.7e-06 5.1.e46 6.6- 4.7e-6- 7.0.07 3.2-06 o-S 1e-05
Ao7 65-OS 60-7 3.6-0S 10-S 1.7.-0S 1.-05 12e-O 6.90 2.-05 S33-O05
Tb-228 37.O5 3.4-O6 2.4-O 8.-05 1.1.04 .72e05 6OS 46-05 1.7e-04 22e04

7 --- '~~~6~~I
Th-230 41ie-09 4.1e-10 3.09 1.1e-OS08 IAo-OS L-09 7o-10 6.7-09 2.1e0S 2A-8
Th-232 1e-C07 1.1e48 1.10-07 4.5-07 6Ae07 37e"07 2.2B 2.0e-07 8.9.07 1.-06
Pa-231 8.9e-07 Le-08 5.7e7 2.1e-06 2e-O - 1.7-06 tA&-07 1.1.-O6 4.0eS 5-OB
U-2 82-07 6.1.-OS 460-07 2.0e-06 2.6.-OS f06 O .9 8E.8-07 3.8-6 A-O6S

U-234 8A-10 72e-1l 6-10 1.9e-09 2.6-OS 1Ae-09 lAO 1.0.-OS 3A-O9 5.109
U-235 3 3e- 2.90-07 2.1e-6 7.5-O ie6-O5 64-06 O5.07 4.1e-O6 1A-05 2.0.-S
U-236 3.-10- 3.1-11 23-I10 82e-10 1.1-O9 7e010 6.-11 4.6e-10 1-OS 22-OS
U238 JA8-C? 78-O .6e-O7 2.0.06 -2 6-OS 1.7eO6 1-0 1.1-06 36-O06 S-06

Pu-238 1.80 2.1e-11 12e-0 42e10 6.-10 3.6-10 4.0e 11 2.3-0 8.1.-I 1.e-9
P2S 9.So-11 1.0e-11 Ole-11 2.1e-10 2J8e-10 1.Be-10 2.0-11 12e-10 4.1o-10 64e-10
Pu-m3 6.7-10 6.4.-i 3.e-10 13o09 1.7"90 I.Ie-09 12e-10 7.2.-10 2.5-e09 30-
Pu-240 8.1-Il S20-12 5Jo-11 2e 26- 17-10 1.90-11 1.1-I0 3.90-10 52-10

Pu-242 82e-II 92e-12 5.13.-1 1.8.-10 24e-10 1.6e-I0 1361 - 1.0e-10 3.60. 4.8e10
Pu-244 Oe-O6 66-07 3.3.-O 1.ie-OS 1.-OS 9.7e-06 1.1.-OS 6.3e-O 22.-05 2.9-O
Am-241 2.7.-OS 3.-OS 8eOS 6-8 78-e-08 62e-08 6.7.-09 S.4-08 12A07 1.A-07
Am-242ni 12-071-08 7.6-O Z6.-7 3.607 22e07 2A98 16-07 5.1e-07 6.9e7.

Cm-242 9.701 1..-Il 64.-11 22.-10 3.0e10 1.9e-10 2.0e-l1 120-10 4-Se-10 56-10
Cm-243 1.30 IA.-07 .5e-07 29e- 3e-OS 25-S Z7e07 1.6.-C 7-06 706S
Cm-244 9.0-I S-12 69e-i 2.1e-I0 2.7-10 176-IC 1.90-11 1.1"10 4Ae-10 5-ID
Cm-245 - 0.07 6.5e-O 40- 1.-O6 1.6e-06 12-O06 120-07 7.7o07 2.760-W 3.6O

Cm-247 5.0eOS 5.4.07 33e-06 12e-O 1.-O 8.7.-06 10 6.4e-06 22e-05 3.e-05
Cm-248 3.1-e11 3A-12 2.1-I 729l1 9.-11 6.1e-I 6.50-12 4.0-11 1.40-10 19-10
Gk-249 6.0-10 4.e-11 3.5e-10 1Ae-09- 20-S 12e.09 81.-i 6.7-10 2.7.-S 3-9
Cr-248 1e10 1Ae-I 83e-11 2..-0 3.9e-10 2.50-10 0- 1OIC 6.7.-0 7.7e-10

CF-250 7-11 4Ae-12 215I 1.5.-1 12e-10 72.-11 7.8-12 4.7.-I 1.7.-I0 2-3010
Cf-251 9.B-07 1.107 6Ae-07 22e-S 3.0.-OS 1.9e-OS 2.0e.07 129-06 44-06 6.9-06
Cr-252 Ie-11 1Ao1 8.Se-11 2.9e-0 Se-10 2.4e-10 2.6-Il 1.6e-10 6.6e-10 7.60-10
Cf454 2.le-04 22e-CS 13.04 4.7.04 6.6.-04 4.0e-04 431-05 2.6-04 92e-04 e03

Note: To convert iese values t conventonal units (mremf per pClg orwnmny porpCmtNf) ulipty by3.7.-
!~~~~~~~~~~-u g4j.nZ u-loiu
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Normalized Effectve Doses fom Copper Appendix G-2
Table G2L? Normalized effective doses from Inhalation: Handlna metal product

Radlonuc,7do Mass-based effective dose (uSvly per Bqlg) Surfictal effective dose (uSvly per Bq/cm2 )
Mean 5th 50 90th 95th Mean t 50t 90t 95th

H-3 0.0&0400 0.00 00 0+00 0.0.400 0.0000 0.00+00 0.00+00 M0.000 0.00400 0.00400
C-14 0.0400 0.00400 0.0000 0.00+4 0.0040 0.00400 0.00+00 0.0040 0.0.400 MOe+-
Na-22 3.70-10 2.2-10 6.6.O10 1.7.9- 22e-OS 1.7.OS 42-O 1.3O 09 3009 42*.09
P-2 2.10-10 3.-11 1.4AO 4.410 6.O-10 4.0-10 5.7.-11 2.70-10 S.e-10 12.-O9

C-36 0.0000 0.00+0 0.0000O 000400 0.00 000 0000 e000 0.00400 0.00
K.40 1.4e009 3.6-10 1.1e-09 28.09 3.O09 2.7e09 8.9-40 2.1e-S09 5.409 7-09
Ca-41 12.-10 2.9-11 $.8.-II 2.30-10 2.9e.-0 22w-10 5.Be-11 1.70.10 4Ae-10 56.-10
Ca-45 1.7..09 4.20-10 1-OS_ 3.309 4.209 32."9 3.0.-0 2.409 8.4-S 8.1.-09
a iS -91- OIEE 
Cr-S1 1.A11 329-12 1.1,-Il 2.9*-1 3.89-11 2.80-11 .1.-12 2.1eI .86.-11 7.A9-Il
Mn-53 12e-09 3.4910 9.6-10 2.4.-O9 3.1"09 2.4.09 B15.-0 1.90.09 4.7e09 6.0-09
Mn-54 3.4008 92-09 2.6-S 8.7-OS 80.O 6.6008 1.8-OS 5.16-0 130-07 1.6007
Fe-55 3.4.-OS 7.1e-0 25e 7.0908 9..S 8 -O 1.4.-O 4.9-OS 1.3-07 1.7e-07

CoS 12.-OS 1.9e-07 8.7.-07 2.7.-01 3.5.-O 2.4.-O 3.6-C0 1.7e-OS .1e-OS 5.80OS
Co-57 2.Ie-7 32e0a 1.5-07 4.6e-07 &9e7 4.1-07 62-OS 2.99-07 t8-0? 12.-O
Co-58 3.8-07 .7.-08 2.7.-07 8.-C? 1.1.-0 7.4.-0 1.1 0-7 52-07 1.6.-OS 2.1.-OS
Co-60 &8O 1.1- 4.80O 1.5-OS 1.9.O 1.3.-05 2.0OS0 930 2.9eO5 3.7-O

NM-63 1.1-7 1.8.-S 7-OS8 2.30-07 3Z.C 2.0e407 3.0S 1.A-07 4.4.-0? 5.8-07
Zn-65 2.807 .0&.O 2.0-C 5.3"07 6.8-07 .1.-07 1.1e-07 38-07 1.0.-O 1-30-
A-73 83.-08 2A-O 6.8-O 1.8.-O 2.0-7 1.6907 4.7.-0 1.3-07 3.1e-? 3.9.-07
So-75 13-7 9.-O 1.1e-07 2.6.- 32.-0 2.6.-07 75.-0 2.0e-C? _.0.-C7 8.2.-C

Sr49 5.0-10 126-10 &80-10 1.0.-0 13.-OS 9.76-10 2.3.-10 7.4.-10 1.9.-O 2.5-09
Sr-go 1.7O-OS 4.4-OS 1.3.-OS 3A-OS 4.-OS 33-08 8A-O9 2.508 5-08 3.30-os
Y-T1 4.4.-S 1.1.-09 3.39- 3.8.-S 1.1.-OS 35-09 2.1.-O9 8.4.O9 1.7.-0 22.-0S
Zr-93 5.59.-O 1.6009 .0.-09 1.3.-OS 1.6"S 1-OS 32e09 9.6O9 2.5.S 3.1.-OS

Nb-n3 1.1-09 2.70-10 8.3.-10 2.1.-09 2.7.-09 2.1.-09 52-10 1.5.-09 4.1.-09 52-9
Nb-94 3.00S 7.709 Z30S 6.0 7.5-0 3.9-OS 1-O8 408 12.-? 1.5-C
Nb-95 7.1.-10 1.7010 3.4.09 1.4-OS 1.8.-9 1.4.-O9 32e-10 1.00-09 2.80-09 3.5.-OS
Mo-93 15.-OS 37.-l0 1.1.-OS 3.0.-OS 3.7.-OS 2.9.O 7.1.-0 22-OS 3.80-OS 7.4.-OS

To-97m 1.8.-09 4.4-10 13.9- 3O9 4.4.-09 3A4- 8.4-10 2.6e-O9 7-OS .5e-OS
To99 26.-09 &710 0-OS .1.-09 5-09 3.1.-09 1.3e-O 3.9-09 1.0"0S 13-0
Ru-103 2-OS 7.1.-C 1.9.OS 4.7.-O 3.9.-OS 4.804 1.A.S 3.7.O 9.1. 12*-05
Ru-1OS 7.7-S 2A45 1-O A.4 1104 1.50-04 4.680S 129-04 2.804 3.50-04

A-110rn 6.7e- 2.1-S 3.3e-08 1.3.-OS 1.5*-O 13.O 4.0.-0 1.0.-OS 2.4.-05 3.0S
Cd-109 5.4-C7 12e-C7 4.1e07 1.1.-OS 1A- 1.1e-O 2.3.-C? 7.99-7 2.1-OS 2.7-O
Sn-113 4.4-07 1.20-07 3.4.-07 5.607 1.1.-O 0.5e-07 220-0? .6007 1.7*-06 2100S
Sb-124 1.4O 22-07 9.807 2.8.-OS 3.8-OS 2.8.-OS 420-C 1.90-O 5-50- 7.3.-O

To-123m 3.7.-07 1.1e-07 2.9.-7 7.1e-07 9.007 72-07 21-07 5.6-07 1.4-OS 1.7-OS
Te-127rn 9-W7 Z0e-07 5.49-7 1.3.0 1.7.-O 1.3.-S 3.8-07 1.0.O 2.6-O 32e-O
1-125 0.00400 0.06.0 0.400 0.0.00 0.00400 0.00+00 0.0.40 0000 0.00400 0.00400
1-129 0.00+00 00400O 0.0.400 0.0.400 00.00W 0.0+0OO. 0 0OO40 0.004 0.00400

Cs-t34 72o07 2.1.-C7 37.-07 1.4.-OS 1.7.-0 1.4.-O 4.1e-07 1.1e 2.7-O 3.3-O
Cs-135 7.7.-08 2.3.-OS e08 1-c?- 1.8e-07 1.5-07 4A.-S 12e-07 2.9e-07 3.-0
C.-137 52-07 1.50-07 4.1.-C 9.9-07 12eOS 1.0O.O 3.O-07 7.9- 1.9oS 2AO
Ba-133 1.0.-9 2.6-10 7.7s1D 2.9-O 2.50.09 2.0e-O 49-10 1.9 3.9-9 49-O

Ce141 1.6-O 3s-10 12.-OS 3.1OS 409 3.0.9- 8.8.-10 229- .l.-OS 7.90-O
Ce-144 32-O 7.9.9- 2Ae-O 62-08 7 S 8.1.-OS 1.5.-O 4.7.-08 12.07 1.5e-07
Pm-147 3.0.0- 7.70-10 230- 6.0.0- 7.-OS9 5.949 1.5.-09 45.O 12.O 1.5.-08
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Awandix G-2 NddadEzed Effwdve Doses fium Comer -
Table G2.7 Nonnalied effetve doses from Inhalation: Handling metal product

Radionudide Mass-based effedive dose (pSvly per Bqfg) Surficial effective dose (jSv)y per Bqlan2)
Mean th SOt 90th 95th Mean 5th 50th 90th 95th

8.i-151 2-09 64-10 1.9e-09 49-O 62e-O_ &e.9 12A-9 UeO9 Ue-O 1.2e48

Eu-I64 3-OS 86.-09 2.-OS 65-OS B8O 6-OS 1.0e.-8 49.03- I-07 1.6-07
Eu-155 4.3.-09 1.1-S09 3.3.-09 8B.-09 l1.eS :B- 2.1e-O9 .O9 1..08 2.1Se08
Gd-I53 12.-O 3O40 9-1 2e-OS 3.0.-OS 2.e-09 .8-10 1.-OS 4.6e-O 609
Tb-S160 3..-09 9.1e-O 28.-09 7.le-0 9.1e-O 70-O09 1.7.-O9 6e-09 14-08 1.8-O

Tm-171 8-10 22-10 6.6e-10 1.7.-OS 2.1e-09 1.7-09 42.0 I-OSW e-.OS 42e-09
Ta-182 5.79-0S 1.-OS 4Ae-O9 1.1-O I.4-OS 1.1e-O8 2.8e-O 8.-09 22e-O8 2.e-08
W-181 1.7O-11 42.-12 i11-l 3-Il 4.10-11 -10- 11 80e-12 2.4-Il GA-11 lie-11
W-185 7.7.-1 I lAe1I 690-11 1.5-10 lie-10 I.5e-iD 3.7-11 1.le-ID 3.0e-10 31-eI

Ir-192 .1-S06 1.6e-O 4.1e-06 9.76- 12:OS 9.-06 0OS 7-OS 1.-05 2.3e-05
Tw204 4.7-OS 1Ae-OS 3.7-s 9.0-08 1.ie-07 9.1.-08 2.6-08 72tOS 1.7e-07 W227
Pb-210 2.1.03 3.1.04 1e-03 4--e-O 60.-03 4.1e03 9-04 2.9.03 8.6e-03 12.-02
Bi-0 1-6 1.90 4.9-O I.2.05 1.AO5 t2.-05 3.6.- 9-06 2290S 2.8-OS

Ra-6 22e-06 S -07 1.7.-O6 4A4-O S-0S 42e.-6 1.0.-O- 32-06 8A-06 .1.-O
Ra-e2 20-O 6.Se-07. 1.e-06 4.7.-S :6.1e-06 4.6.-O 1.1.e-06 3-O 92e-06 1205
Ao-Z7 3.1e04 4.8-5 22e04 6.6e-04 8..-04 - o.04 92-O5 4i-O04 13-03 1.76-03
ib-228 2.9e-0 3.0O 2.l8-04 6.3.04 8-9e-04. 6.704 70O 4.1.04 120-0 1.-03

WE~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ t~~~~~~~~~0-
Th-230 9i.4O5 12-05 6.7-05 2..O4 2A9-04 1.8.04 22e-05 1.04 &90-04 6le-04
Th-232 1.7e-04 2.0e5 12e-04 -8.04 4e04 : 204 39.-OS 2.3-04 6e-04 9.1e04
P-231 23e-04 2.8-05 1..04 5.0e4 6..-04 44 5.4005 32.-04 9.4 1-03
U-232 2604 3045 1.O04 SG-04 7.14e4 4.9e-04 6.-5 S..4 1.1e-03 1Ae-03

U-234 60O 72e-06 4Ae-05 1.004 1.7e.04 12e4 1.-05 8.-05 2.6e04 3e-04
U-235 5e6.0 6.6.-OS 39O 12e-04 -1.604 -1.1e-04 1-05 78.-05 23e-04 2.9-04
U-236 5.0-O 7. -O 4.045 12e-04 1.-04 1.1e04 13.05 7.e-05 2.404 309.04
U-238 62e0OS 62.-O6 37-05 1.1e4 1AO-04 .04 12.-OS 72-05 22e-04 2.8W04

Pu-236 3.5 o-O 2e-05 7A.05 OS 6.8.-OS 1.1-e05 4.9-OS 14.04 1.9e-04
Pu-238 6505 8.7e.06 4.0e-05 120-04 1..-04 1.1e-04 1.7e005 7.7.-0S 23e-04 S.Oe-04
Pu-239 5.6.45 8.7-06 4.0.O 12-04 1-04 1.1e-04 1.7.45 7.7e05 2.-e04 3Oe04
Pu-240 6.6.-OS 87-OS 4.0.-OS_129-04 1.5.-04 1.1.04 1.7405 7.7.-OS 2.3.44 3AOe-04

Pu-242 S2.S 6.1.46 3.7.-05 1.1004 1Ao-04 1.0.04 -1-05 72.05 2.1e04 2.804
Pu-244 4.-O 7J56 SF-0W Ik-04 Il-04 9.3-05 1.e-05 6.7-05 2.0e-04 2.6e-04
Am-241 lAe-04 22-05 1Oe-04 .le-04 4Ae-04 - 2.04 44.-O5 2.b004 6.00.4 7Ue.04
Am-242m 1.4.04 22e-05 lb0-04 &LU-04 4.004 2e-04 4e-05 2Ae04 6.0-04 7.8.4

Crn-242 1.6-OS 2.54)6 1e-05 3A-05 4A.-OS 32e.-S 4.8e.0S 2.3e.5 6.7-05 6.-05
Cm-243 1.1e-04 1.7-05 7.-05 220.04 2.90-04 2.10-04 32-05 1.5.-04 4.4004 L70-04
Cm-244 9AO5 1S5.5 6.7.6-O 1.9.44 2.6.04 18e-04 28-O5 1i..04 3.8.44 4.9.04
Cmn-245 1.8-04 2.3.05 1.1.e-04 3.1.44 .40-04 2.9.04 4A.-OS 2.1.04 6.0-04 7.9.4

Cm-247 lio-04 2.1e-05 9.7.-O 2Ae.04 3.44 7260-04 4.0.-OS 1-0 L4.04 7.1.-04
Cm-248 62eF04 8.1.-05 U9004 1.1e03 14*.03 1.0e.03 1.8.04 73-%04 2.1e43 2.84-03
Bk-249 667 8.8& 4.-07 12.06 1-S 1.1e-06 1.70-07 78e0 2.3-06 30-06
Cf-248 2.9-O 4.8-S 2.1e-O 62.45 0.-S 5.7.-OS.Ge-W 4.1.-OS 12.44 16o-04

C-250 12.04 1.-05 S.5-05 2Ae-04 32&04 -2.3-04 3.5.OS 104 4.9.04 6.304
CI-251 2Se-04 3.8-5 0 -04 62004 68e-04 480-04 7.5 3Ao-04 1.003 1.303
Ctm2 6X-05 1.0.-OS 4.7O5 IAO-04 1.8-04 1.3e04 1.9.-O5 9.1eO 2.7-04 3.5.04
Cr-254 1.1e04 1.6-OS 7e-OS 2.-04 300-04 2.1.4 3.e-OS 18-04 4A4-04 6e04

Not.To cnvr tese valuesb convetonal units (nremmyper pCVg ornanmyperpCUcmrnfuily by&7e-3
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Ncnnalizcd Effective Doses fom Copper Appendi G-2
Table G2.8 Normalized effective doses from Ingestion: Handling metal product

Radoudlde Mass-based effective dose (uSvly per Bqfgl Surficial effective dose (usvly per Bqlcm2)
Mean 5th 50S 90th 95th Mean 5ft 50th 9 95th

H-3 0.0+00 0.00400 0.00 0.0 0.eO00 00. 0.00+00 .. 40 o 0 o00 0.00+00
C-14 0..0 0.00400 00 .O0 0O. 000.00 0.0e00 0.000 0.000 .0+W00 O .0+00
Na-22 72e-09 4.6eo10 5.1.e-a 1.6.08 2.1s-0 1A08 8.80-10 9.80-09 3198 4.1.08
P-32 2.1-09 1.10-10 1-309 4.9909 9.8e-09 4.0.09 2.0.-10 2Ae409 9o-v09 1.308

C-38 0.00+00 00040 0.000 O.000 0.00+00 000+00 0.00+0 0.00+00 O.000 000+00
K-40 1Ae-08 &6&-0 1.008 3108 42.S 2.7.08 1.7e09 1.9.08 ILOg0S 8.0.-08
Ca-41 0.8-10 4.1o-11 4.70.10 1-50.09 2.009 1.3-09 8.00-11 9.00-10 18o09 3.8.09
Ca-45 1.So-0 1.00-10 1.1.09 3.50.09 4.7.09 1,0o.0 1.90.10 2.1.09 8.8-09 9.0".9

C-51 4.9.11 2.9o-12 3A4-11 1.10.10 1.5010 9.6.-11 5.7.-12 859-11 22.10 2.9oA0
Mn-53 2A9 1.68-10 1.7e09 5.3049 7.0.09 4.709 3.29b0 3.3.09 1.0.08 1A.8
Mn-54 5.4.808 869 39.0 12e07 1.67 1.107 7.1e09 7.508 2.3a07 3.1.07
Fe-55 10007 5.90-09 7.0.-O 2.3.07 3.1.07 2.007 1.1e08 1.3e07 4.07 60-07

Co-6 15.-S 7.6.08 9.47 3.0-6 4.9.06 29.06 1A-07 1.06 8.9.08 9.5.08
CO-57 1.4-07 72.09 9.0.08 3Ae07 4.8.07 28e007 1.4.08 1.7.07 6.5507 9.0e07
Co-SD 4ZO-07 23"08 2.8.07 1.106 1.06 8.7a.07 4.3.08 5507 2.1.-OS 2.8.-O5
Co-SO 2.e0. _80.06 12o06 4.7.08 6.o- 3.80O 1.9*07 140-06 98-O 1.05

N1-3 12*407 .709 7.7. 08 2807 3.907 2.3e-07 1.1-08 1-07 e507-? 7.6007
Zn-65 12-O 7.0e-OS 82907 2.7.6W 3.6.OB 23e.06 1.3-07 1.5006 5.290 B.9o-S
As-73 7.9.00 5-3.9 5.8-O 1.7.7 22.07 15.07 1.0.-08 1.1.-07 3 7 4.-O7
So-75 8.3? 5.8-08 62a.07 1.80-08 23.06 1.6-0 1.10.07 120-08 3.6e08- 4.606

Sr-89 4A.-O9 2.8-10 3.1.09 9.8.09 1.3.08 8.5e09 53010 6.009 1.9.-O8 2.5e8
Sr-go 8.9.08 4.5eO9 5.0.08 10o07 2.10-07 1.30-07 809 9.7.08 3.00-07 4.0.07
Y-91 42e-O0 2.7-10 3.0009 9.509 12e08 &lo-09 520-10 5.7009 1.80.08 2.40-08
Z-93 BAo-10 4.0el 45.-0 1.4.9 1.8.-09 12e09 7.80-11 .7e-10 2.7e.09 38.-O9

Nb-93 2.7e-10 1.8e-11 0. 10 010 8.0-10 5.30-10 3.4.-1 3.80-10 1209 1-9
Nb-94 39o09 2.5-10 2.8009 85.09 1.1e.08 7.5.09 4.8010 5.3009 1.7-OS 22.-08
Nb-95 8.68-10 .S-Il 6.O-10 1.9.09 2.5.-09 1.7e09 1.00.10 12.09 3.8.09 5.0.09
Mo-93 .9009 3.8-10 42-09 1.3.OS 1.7 08 12-0 7A.10 82.-09 2.5.08 3.40-08

To-97m 1.3.-09 M0-1 8.90-10 2.809 3.7909 2.4.09 1.0-10 1.7e09 SA.-09 7.1.09
TO-99 1.8.9 1.1*10 1.3e.09 3.90 52.-09 3.4e09 220.10 2AO-09 75*049 1.0.08
RuW-103 2.2e06 1.5e.07 1.608 4.7.06 206 42.-08 2.B7 3.106 92.08 12.5
Ru-O1S 2.9.05 2.0.06 22.05 8Ae-05 8.1e-05 5.6.-OS 3.9"08 420.05 1204 1.6-04

Ag-110m 1.1.-S5 ao.07 8.0-O 2.5.-O 32-O5 22.05 1.5.06 1.6.05 4.8.0 &15
Cd-109 63.07 3.7.08 43-07 1A08 1.9.O 12S 7.3.-08 &4.47 2.8.00 3.7.0
Sn-113 4.4e 07 2-9-08 32-47 9.8.07 106 &6.W 5.6o.08 207 1906 2.5.06
Sb-124 1.9e 9.7eOS 12.06 4.4-06 6.0.46 3.7e06 1.97 2.3. 85046 12e-5

T-123m 4.0-07 3.1.-08 3.3&07 9o07 139-08 8.7.07 8.0.08 8.4.07 1.9.06 2.508
To-127m 7U-07 5.3008 5.8.07 1.7. 22-OS 1.5.06 1.09-07 1.1.-0 308 43"-OS
1-125 0.04+00 0.00400 0.00+00 0.00400 0.00+00 0.0 0 0.000 0.0000 0.00+00 0. 0940
1-129 0.00+0 0.0040 0.000 0.00.00 0. 0 0.0.+00 0.00+ 0.00+00 0.00+00 M.0.+0

Cs-134 8.8.-OS 4.7e07 0.06 1.5e 05 1.9.05 1.3.-0S 9.1.-07 9.60 29.-OS 705
Cs-135 7.3e 07 5.1.-OS 5.4.07 1.6.-0 2.08 1A 9.7.08 1.00 3.1e06 4.0.06
Cs-137 4.7.06 3.3-07 330-0 1.05 1.3-0 92.08 .3.07 6.7e.08 2.0005 2.6-O
Ba-I33 2.309 1.40-10 109 .1.09 67.09 4.409 2.8e-10 3.1.W09 909 1.3.08

C.-141 1*09 6.1e-11 7.1.-0 2.3si 3.1.09 2.0.09 12-10 1.4.09 4.5.09 8.O-09
Co144 1.1-O 7.0e-10 a1. 09 2.5008 3.3.-08 22.*-O 1t.9 1.6.08 4.9"08 6.5-08
Pm.147 5.8e-10 3.7-11 4.1-I 10-09 1.709 1.1.09 7.1-11 8.09,40 25-O 33e-09

l�UREO-l 640 U-104
NUREG-1640 U-1W4



Appendix G-2 - - Nmm2ar=d Effective Doses from Copper
Table G2-8 Normalized effective doses from Ingestion: Handling metal product
Mass-based effecve dose (pSvty per Bq/g) Surficlal effective dose (pSyty per Bqfcm2)

R ionucrde Mean 6th 50th 90th 95th Mean Sth 0h 90th 95th
sm-151 22e-10 14e-11 le-10 4.9e-10 6.4D 4.3.10 28-11 3&1e-10 O.Se-10 ile-WO

Eo 154 4Ae-09 3.Oe-10 32e-O 0 8.-09 1e-C 8.7.-09 6-10 62e-O 1.9e-08 28-O
Eu-155 7.1*10 4..-11 S.1.e-l 1.-OS 2.1e-O9 1409 4.-11 O.8.-10 3.0-09 4.1e09
Gd-153 5.7-I10 3.7-11 4.10-10 1-09 1.7.-O9 1.1.-09 7.1e-11 7.90-10 21b-09 3-
Tb-ISO 2) 1.9-10 21.-OS 6..-09 8.7.-OS 5.7.-09 3.7.-10 4 9e-O 1-W08 1.7.-OS

Tm-171 2.4-10 1 -II Ie-10 L4e-1- 7.1e-10 4.7e-10 2.9-11 43Ae-1 1.09- 14.9
TU182 3.0-O09 1..-I10 22-09 6.6e.C 6.7e-09 6e-9 3.S-10 4.1- lie-O 1.70-O
W-181 li-I0 9.6.12 1.1e-10 34-10 4.4-ID 2.9-10 1.9-1 2.1.-l0 6.eI 8ie-10
W-185 $.1e-10 52e-lI 5.8e-10 128.-O 2-O 1.6.-OS 9.9e-I 1.1.-S 3.5.-C 4.6.-O

Ir-192 4 - 3S-7 37.-06 1.1e- 1A-S 9-.-OS 6.-07 70-C6 2.1-O5 2.7-OS
TI-204 4.7e-07 32e-O S.07 1.-O 1-e-C 9.1e-07 62e-08 6.6e-07 2.0e06 2.6
pb-210 15-03 82-OS 1.O0-03 3lo-03 52e-03 32e-03 15-04 2.e0-03 7Ao-03 1.0-0

i-=7 .10e-06 U9.07 3.-06 1.1e-05 IA..05 9e46 69-07 7A-OS 22e.O 2.8-O

Ra-226 6AC 4.1eOS 4.5-07 1-06 1.-O 1.2.-C 7.-08 8.7-07 2.-O6 3 e-06
Ra-228 15-06 -CS 1.1e-0 &4.-OS 46-S 3.0.-06 10-07 2.1e0 6.6e-06 6906
Ac-27 ie-05 7-7 99-0C6 5-OS 48-OS 29-05 1.-06 195 69-O 94-05

2Xe-06 1.e07 1.6o-S 6.04-6 6.-06 4-O 22e-07 S.1eC 46 16 e-05

Th-230 Zle-06 9.-O ie- S6OS 6.7e06- 4.1e-C l-07 2fie-06 9.7.-06 li-S
Th-M2 2-o-06 1A-07 ie-O Se-06 Te-O6 4e-06 2-47 29e-06 1.10-O 1-05
P-231 1.7e05 80-07 1.-05 4.1e-05 56- 33e-05 l-S 2O0S 8.00- 1.1e-04
U-232 80-O 350-07 4.9-O6 le-OS 2.6.eOS 1ie-O 6.7.-7 9.-06 3.76-5 51.4-5

U-234 12e-06 62e- 7ieC7 2--6 39-o06 - 230-O -89.-O lM-06 6Ae-06 7.f.-06
U-235 1.1e06 4.9e-08 6.9e-07 2.-06 3.7e06 22-OS 9-Ae08 1.3e06 .Ie-06 72-06
U-236 1.1.-S 4.9 6.8e07 2.6e-06 3.6e0- 22e-06 i-08 1-0S 6.1-06 7.10.-O
U-m35 Ie-OS 1e46 -O 7J1.e-07 2.7-O6 .7-6S - 22-C 06 -OS 14.-06 52.-O6 7.3.-C

Pu-236 1.1e-06 5e4O8 69-7 2.6e-O Se-06 2.-06 1Ae07 ie-OS 48-0S 6-Se06
Pu238 2.9e-O 1.5.07 1M90 686- :9.e06 .-06 2A-7 aG8-6 1.3-CS 1e-05
Pu-23s 3.1e0S 16-07 2.-OSM 7.06O S0.9- ; 6.006 3.0.-7_ 39-OS 15 19-S
Pu240 3.1&.6 1.07.- 2.0.-C ' 7.30 9.9-OS 6.06 307 9-O 14-OS 1.-O

KQWOIU!3 ~ ~ M-1-i R-tw-679%iza6 --
Pu-242 : e3.0O6 1-07 1.-06 7.1e-OS 9.-06 5 t-06 2e-7 &7e6 1.-OS 18-OS
Pu-244 3.0e-CS 150-07 1.0- 7.1-06O o-O6 52-6S 2.907 7.-O6 1.4-C 19e45
Am-241 2S-O6 li-C ie-0S 69-06 7Se-OS 4.8e.06 2Ae-07 3.1e-06 1.1-05 105
Am-24216 2.5.0 lie-C 1.6 59e06 7OS 4.e-O 2.4e07 S.1.-06 1.1e05 15-OS

Cm-242 1407 69-09 .0e-08 329-07 4Ae-07 2.7e07 li-S 1.7eO7 6.3.7 6407
Cm-243 1.S-OS 9.-O8 12e-06 4.4-O6 5A-S S06 1.8-107 2--O 86- 1.1-
Cm-244 i e-OS -S 9-C 3rS6 4.7e-O 2.9e-06 1.4e07 1.90-0 6.8.-O 9.1e-O6
Cm-245 2-O6 tieC 1.7e-06 62-S te-06 5.1e-C 2.-C7 33-OS 12e-05 10-

Cn-247 2Ae-OS 12-07 1.-06 6.-OS 75-06 46-OS 2-0- 3neo- 1.105 1Ae-0S
Cm-24 9.6e.06 4.-07 6-e06 2-3.O 3.005 105-O 92e-07 12e-OS 4.4eOS 0 596
Bk-249 12.-OS Ae-10 7Je-09 29.-08 3.9-C 2.3.08 12-09 10 55-S 75.-B
Cf-248 3.A47 1.7.-08 2-.e47 6.0e-C 1le-O o 3.-OS 4.1e.7 .b06 2.1e06

CF250 2-0- 10.7 1.3.06 4.7-C6 6A-C 3.-06 2.-s07- 2-06 92-O06 1.2eO
C-1 4.5-O 2-0-07 2.9GO 1.1e lAe-05 8.7-0 - 4Ae-07 5.6-OS 2.10-O 2.e-05
CRU 1.1e-0S e-08 7.1e-07 2.606 te-CS 2.1e06 1.1e07 1.-O Sie- 6..-O
Cr-254 38.06 1.9.-C 2-OS 92.-OS -13-CS0 ie-CS .7.-C? 4.7.-CS16-O 2A.-CS

Note: To cowrt 1hese values conventional untIs (mrnmly per pCUg or mromly per pCUcnf mu ltly by 3.7e-S
0-105~~~~~~~~~~~~~~ NLJRE-104A

0-105 NUREU-1640



Nom2aHzcd. EffzcWm Doses from Copper Appallsx 0-2
Table G2.9 Normalized effective doses from al pathways: Handling sla

Radionuclide Mass-based effective dose (pSv/y per Bq/g) Surfildal effective dose (pSvly per Wq/c 2 )
adoUcilde B Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

1-US 00.00 0.00400 0.0.+00 0.00.00 0.0.+00 0.00+00 00+00 0.00+00 0.0.400 0.04C
C-14 0.0+00 0.00400 O.000 0.00+00 0.000 0.0.00 0+0.00 0.0.+0 0.0.0+0 0.04+00
Na-22 1.1.+00 4.0a-01 9501 2.1+00 2.5.400 2.20+00 7.6.-l 1.8.400 4.10 4.900
P.32 3.6e-04 U-0 2.4.04 7.5e-04 1.1-O 8.90-0 1.. 4.70-04 1.50.0 2..0

. - ~~~~~~~~P
C-3! .80.04 24a-04 5.6e04 1.3.3 1.503 1.303 4.6.04 1.1.-3 2A4-03 2.9e-03
K-40 4.39-02 9.7e-O 302 8.7e-02 1.1.01 8.4.02 1.8.02 8.3.02 1.7941 21.-C
Ca-41 51 05 1.1-OS 3.8e-S 1.0004 1-3o04 9.8.-0S. 2.0a-05 7.4505 2.0.-04 2.50-04
Ca-45 2-5004 7.0-0 2.0e04 4.7.04 57.-04 4.4 1A.04 38.04 &e-04 1.1.-03

o-S1 8.0.03 2Ae-W 3. 1.5e 02 1.9.02 1.69-0 4.5.03 12o02 3.0-02 2.70-02
Mn-3 6.306 1.606 4.90-0 1.3.S 15.-0S 120-05 3.1e- 9.4.05 2.4.05 3.0-O
Mn54 4.3.1 1.5e41 3-501 7.8.01 9201 820-C 2.8.01 6.0 1.5+00 1.8.400
FeS &.09-OS 1-S 4.6e- 12o-04 1-9o-04 1204 2.8a-05 8.9.05 239-04 3.0.-04

Co6 13e+00 4201 1.00+00 2.40+00 2.8e+00 2.5a+00 8.0e-01 2.00+00 4.6000 .6+00
Co-ST 1V5.2 4.9.03 12-02 2.7.02 339.02 2.802 9.3"3 2.30-02 .3-02 .8-02
Co-58 3-50-1 1.1.41 2.8.-01 6S401 7.7.01 8.7. 01 2.10-01 5.4e-l 1.00 1.50+00
Co-60 1.10+00 3.8-01 9.2-01 2.00+00 2500 220+00 7.1-Cl 180+00 4.000 4.80+00

NI-63 3U-0S 9.0-6 27.-OS 65.-O 82.0- OS 6605 1.-OS 5.1-05 1.3.04 1.6e04
Zn-5 : Z7-01 9.4e-02 22s01 4.9-01 .8.O1 520-01 1.8-1 4.31 96-0 12.400
As-73 9.1e-05 2305 74#-5 1.8.04 22904 1.8e-04 4A.-O5 1.4e-04 3.5.04 4.40-04
S.-75 0.0+00 0.0000 O.0 e+0040 0 0.0400 0.0.400 90 00 0.0 0_ 00 0.00

Sr-9 1.1.03 .70-04 .10-04 2.1-03 2.6003 220-03 7.00-04 1.803 4.1.03 5.0e03
Sr-o 9Ae-03 2.9.-O3 7.5-03 1e02 22o.02 1.8-02 .6.03 1.5.02 3.50-02 430-02
Y-1 3.0-03 1.0-3 250-03 55-03 8.60.0 5.80-03 2.00-03 4.7.03 .1-02 1.3-02
Zr-93 5.304 1.79-04 42.04 9.9.04 129-03 1.-03 320-04 &1.-04 1-9083 2.403

Nb-93m 8.1-0 2.6e0-S 6.50- 1.5-04 1.04 1.6004 5.00.05 1.3e04 3.00-04 3.6.4
Nb-94 8.5-01 3.00-01 7.0.01 1.6.400 1.8.+00 100 5.e-01 1.400 3.000 3.6000
Nba5 2.7O1 8.60-02 22C 5.1041 62e-0 5.3- 1.6- 42e-01 9.901 120.00
Mo-93 43e.04 &3.-05 320-04 8.8.04 1.1-03 82-04 1.6.-04 824 1.7-03 2.20-03
M

To-97m 2.8.04 . 9.0.05 22.04 5.10.04 8.3.04 5-3.04 1.7.04 4.3.44 1.0-03 1.2903
To-99 3.404 1.1e44 2-04 4 7.9-04 6.7.04 2.11.4 5.30-04 13e-03 1.50-03
Ru-03 0000 O.O0+00 0.0+00 0.0000 0.00+00 00 0 0.0000 0.00+0 0.00+00 0.00400
Ru-106 0.00+00 0.00400 .Oo+0 0.00 0.0o40 0.000 0.0+00 O.040 0Oe00 0.00+00

Ag-11rn 0.0+00 0.00+0 00.0 Oo0.0.400 0.00+0 0.0000 0.00+00 0.004O00 0.040 000+00
d-109 .1.e04 2.7e04 8.6.04 1.5.-O3 1.BO 1.6.-03 52A004 1.30.03 2.9-03 3.50-03

Sn-13 81.96-02 &1.02 7.4-02 1.0 2.0*41 1.7.01 5.802 1A4.01 32001 3.9-01
Sb-124 _ 8.-l 1.841 4. tB1 1.1000 13000 1.10+0 3.5001 8.90-01 2.100 2.60+00

To-123m CO.0 0.0+00 0.080+ 0.0.400 0.0+00 "00 .00 0.0.0 .0.400 .0.0 0.0.00
To-127m 0.0Oe+O 0.0%+F00 O.OO. 0.00400 o0.o4-00 D.0-tO 0400 0.0000 0.00400 0.00400
1-125 20-03 42a-04 1.503 4.0-03 5.1.03 38-03 8.0.04 2.903 7.80-03 * 2
5-129 1.70.02 3.2.0 1.30.0 3.50-0 4.50.0 3.3002 8.20-03 2-5e-02 680-02 6.7-02

Cs-134 0.00+00 0.09+0 Q0+0 O.4 O .0.0Oe+0 OO0 0.060 0.00.00 0.000 0.00+00
Cs-135 0.00+00 0.0.40 0.000 0.000 0.0+00 0.00+0 0.00400 0.00400 0.00+00 0.00400
Cs-137 O.040 0.0+ 0.0+00 0.000 0.00+00 O.+0 0.040 0O0 0.0.400 0.0.400
Ba-133 1.5.01 53-02 1201 2.7e1 32e.C 2.9- 9.9.02 2.4.01 5.0-Cl BA01

Ca-141 9.0.03 2.8.-3 7.1e-03 1.7.-02 2.e-02 1.7.02 54-03 1.40-02 3.3-02 40.e02
C-144 2-So-02 8.9-03 2.1e-2 450-02 5302 4.8.02 1.7-02 4.0e.02 8.802 -1.10-01
Pm-i147 2.704 8.7.5 2.104 5.04 820-4 520-04 1.7.04 429-04 9.8.04 1203

NUREG1640 
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G-2 Nonalzd Effectve Doses fom Copper
-Table G2.9 Nonnalized effective doses from all Pathwavs: Handlng slag

Mass-based effective dose (pSvly per Bqfg) Suridal effecve dose (Svly per Bqtcm2)
Mean 5th 60th 90th 95th Mean 5th 60th 90th 95th

SM-151 240p-04 65.5 l.6.-04 3.90-04 4.7.44 4.e.04 1.28-04 3.2.04 7.5e-04 0.3.04X

Eu-154 5.8.-Cl 2.1-Cl 4.8"- 1.18+00 13.00 1.1e+00 3.9e - 3el 2.10+00 2.60400
Eu-155 6.-03 2.03 4.7e.03 10-02 12e-02 1.1e02 3.5-03 9.003 2.0.-02 2.4002
Gd-153 6SA03 233 53-03 12.2 IA.02 12.02 4.3.3 1.0e02 2.3e02 2.8.02
Tb-160 4.8e01 101 3.9-l 80-0 1.000 93.01 3.1-01 7.6-01 1.76000 2.1e+00

Tm171 1o-04 3.5.-OS 82-05 1.8-04 2.20e04 2.0-04 6.6eO 1A.-04 3-04 44-04
Ta-182 So-C 20- Cl 4 l 1.10e+W 1.3e+00 1.1e+00 301 92.-01 2.1t400 2+00
W-181 1A-03 41a04 12e-O 2.6.-C 3.0e-03 2.7-03 92e-04 22 5.0-03 61 03
W-185 ?"5 2.0- &1.e05 1.o04 104 1-04 3-05 12e04 3.0.04 3.8-44

Ir-192 O.Oe+00 O..400 00. 0 0.000 0000 0.0.40 0400 0.0+. O 00.00 0.00
T1-204 104 5.1e-OS 1A-04 3.4-04 42-04 3Ae.04 9..-S05 2.7.44 6.6-04 L.ie-04
Pb-210 2Ae-l 4.-02 1-l 4.-C 6.1e.01 4-01 8.1e-02 .5e-01 9Ae-01 1.2e+00
Bi-207 C.00 0+00 0.00400 OW00400 .0e+00 0.0.00 C0.s00 0..00 0.00400 0o0o 00

Ra-226 1.1a+00 40-01 92-01 210+00 2Ae+00 2.1e+00 T.6-l 1.8.400 39e+00 4.6e400
Ra-228 7 e001 2.7.-C 6.10-Cl 1300 1.6.00 - 100 5.10-01 12+0 2.6e400 3.1e+00
Ac27 5.0000 1.640 .4 00 S00 12.+01 9.70+00 3.0e+00 7.7.+00 1.8e401 23e401
ihms 32e+00 1.1e+00 2.00 6.0e00 72.400 - 6.300 2.1.e00 5.1e+00 12e+01 14e401

-230 5.50-Cl 1.7.41 4.3.-C 1.0.0 1.00 1t e+00 33001 8A4. 2.0 00. 5e+00
Th-232 9.1e-Cl 2.8-C 72.01 1.70+00 2.1.400 18.00 54.-1 -1.4.400 33o00 4.1e+00
Pa-231 lAe+00 4Ae-0l 1.te+00 2.40 .1.+00 2.76+00 63.01 2.1e+00 -. 0e+00 6.1e+00
Lin=____2.00+00 8.2.-l 1.6040 3.8000 4.6.00 3.9e400 1.2.400 3.1e400 7.30400 9.1.40

U-234 5.1e-C 16.-Cl 4."0001 5 12.+00 9. 3.0C 701 100 2
U-235 5.0.-C 1.5.-01 4.0.-01 92e-1 1.1.00 9.60:01 3.0-1 7.7.-C 1.5e00 22.+00.
U236 4.7.-C1 lAe-0 3.76.01 a.00 1.1.400 9.1.-C 2.8. 72- 1.7e+00 2.1e00
U-238 4Ao-01 1A"l 3.- 6.2.- -1.0e+00 6.5-Cl 2.6e-1 6.8.-1 1600 20000

Pu-236 55-1 1.7.-0l 4-01 1.4e+0 1.3.00- 1.1+00 3.e-01 8S0 2.00 2.5400
Pu-238 8.59-C1 2.7.-I 6.7e-01 1 00 2.b.00- 100 6.1e-01 t040 1e400 3.84
Pu-239 65.-1l 2.00-01 52.44 12eC 1.000 1340 39-C1 1.400 2A04 2000
Pu-240 6.5e-Cl 20.- .2.- 12.400 1500 13.00 3.O l 1.00 2.00 2.940

Pu-242 6.0 1.901 4.8"01 1.1e400 1A0+00 12e+00 601 9.3.-Cl 22.00 T70O0
Pu-244 70 2.6e-1 -6.1041 14.400 1.7.400 1.5e+0 4. l 120+0 2.7000 3.300
Am-241 2.400 6.3001 1.0400 .800 4.70400 3.9+00 12e400 &1e+W 700 92e+00
An-242m 2.1s+0 66-01 1.7.400 4.00 4. 0 - 4.1e+00 1.3400 32W 7.70+W 9..400

Cm-242 2.501 7.-02 2001- 48.01 5..-Cl 4.-C 1.5.-C 3.9-01 92.- 1.1+00
Crm243 - 1.+00 401 12e+00 2.900 35400 3040-0 92W1 2Ae+00 56000 6000
Cm-244 -13e+00 4.0.01 10.400 2Ae400 3.0e+00 200 7.60-1 2.0.+00 4.7e+00 6.5e00
Cm-245 2.0e40 M-01 1.6e400 3.e00 47400 4400 12.00 3.1e00 7.5e+00__ 9E.4

Cm-247 2.0400 65.- 1.6.00 3.400 4.600 3Se00 12e00 3.1e+00 74e+00 0.10+00
Cm-248 72e+00 22e400 6.7.400 1.Se001 17.41 1Ae+01 4.40 1.1e+0 2.601 320401
Bk-249 7..03 2Ae-O3 6.1e.03 1.4.02 1 1-02 1 5.2 4.5-03 12e-02 2.8e-02 3Ae42
Cr248 4A401 Ao"l 35.01 1-l 1.0.+00 85-M 2.6."01 601 1400 2.0040

Cf450 1.7e00 6.1.I- 1.3e+00 3.1e+00, 3.5.00 32.400 0.8.- 2.5.00 6.400 7.500
C251 3.5.00 1.1e400 2.8e+00 6.6e+00 8e+o 68.400 2.1e+00 .4e40 1.3+01 1601
Ci-z2 0-C 300-01 7.7.01 1400 2e+00 - 1400 6.7-Cl 1400 3.5+00 4AOOO
C-254 JOO 3.1e+00 72A400 .6e+O1 19e+01 1.70+01 5.8e+00 1A4.1 31401 3S+O

Note: To convert ese values to coventional nits (mremly per pMlg or mraerny per pCan, mulipl by 3.7.-S
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NormaUzed Effecdve Doses rom Copper AppdbE G-2
Table G2.10 Nomalized effectfve doses from extemal exposure: Handling slag

Radlonucilde Mass-based effective dose (Svly per Bqg) Surfldat effecive dose (uSvly per Bqtcm2)
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-3 00.00 0.00+O0 0.Oe+00 00.00 0.0.400 0.0g+00 040 0.08+00 0.000 0.08+00
C-14 0.00400 0.00 0.0400 0.0.400 0. 00 0i.W0 0.0.400 0.00+00 0.00 0.Oe+00
Na-22 1.1+00 4.0a01 9.3e-01 2.18400 2.5000 228400 70- 1..00 4.1e+00 4.9800
P-32 2.8.Z04 43.05 1.9-04 (Lie-04 8-3.04 5e-904 830105 3.7.-04 1.2.-03 1.6-03

CI-36 e2.I04 72e0S 1.7e-04 3.8&-04 4.50.04 4.0&.4 1.40-04 3.30.0 7.3.44 .9o-04
K-40 4.30-02 9.6O.03 3.2-0 8.8-02 1.10.01 S.3e02 18.42 8.2.2 1.7.41 2.1"sI
Ca-41 0OD00 008400 0.00+00 O840 O.O+00 0.00+00 0.+0O .Oe+O OOe00 0.0+O0
Ca-45 3.3-O 1.10-06 2.7.9OS 6.00-06 7.1a-0S 6.3.-OS 2.2-S 5.2.6 1.2.-05 1.4.5

Ca-51 8O.-03 2.4.03 .3.03 1-50-2 1.02 1.6-02 4.50-03 12e-2 3.0.42 3.7o.02
Mn-53 040+80 0.0.400 0.00400 0.0.400 0.00.0 O.OW0 &000 0.000 0.040 0.0400
Mf-54 4.3.-Cl 1.5.41 3.50-01 7.8.-01 920-1 82s01 2.8.-1 8.80.01 158400 .8+0
Fe-5S 2.3e-Il &1a-12 19e-Il 4.3.-l 1 5Il-11 4.50-11 1.50.11 7e-11 83.-11 1.00-10

Co-B 13o+00 42.-01 1.0.+00 2.3.400 2.8*400 150+00 &09-O 2.04-W 46+00 5.+00
Co-57 1.5-02 4.9-03 120-02 2.70.02 3.02 23802 9-3.03 23002 5.2.02 &3-02
Co-SB 3A-O1 1.1.41 2.8.1 4-.01 7.741 .7-01 2.1e401 &4-01 128000 1.5400
Co-60 1.10+00 38.41 920-01 10c+00 2.500 220*30 7.10-01 1.8+0 40040 4.80+00

-63 7s49 2.6-09 3.309 1.4.48 1.7e-08 18 5.09 1.2.-08 28-00 3.4.8
Zh-65 2.7e-l 9.3.42 2200 4.9.-l S8.01 52 1.8..0 4.3-le 901 120400
As-73 8.3-0S 1.5.45 4.80.05 12.-0 1.5e-04 1204 3.0.-O5 9-O A404 3.0e-04
S.-7S 0.140 0.000 0.0+00 0.0400 .0.400 0 0.0000 m0.0.00 O.0000 0.0400

SF-89 .e-4 2.70-04 .6.eO4 1.50-03 1.4 1.60 S.2-04 10-3 2.9-03 3.-03
Sr-90 3.2.-03 1.1e-03 2.70-03 5_9.-03 7.0.3 8.300 2.1e-03 52-O 120-02 1.4-02
Y-91 2.4-03 B20-04 2.0-03 4.503 S43 4.7.03 1.60-03 3.80-03 860-03 1.102
Z-93 1.6.oS 52-09 1.3-0 3.0.8-O 3.5.O .1O 10-08 25.48 5.7.48 7.0.48

Nb-93m ie-O 62e07 154.0 32.-OS 3.8.0 3.4.46 12.-OS 2.8-O 6.3e48 7.6.-0
Nb-O 8.5.1 3.00"01 7.0-1 1.6400 1.8W00 1.6S00 5.601 1.3a+00 3.0e+00 3.6+00
Nb-95 2.7e41 6.42 22.-Cl 5.1e-01 82.41 53-l 1.-01 4.20-01 9.90-01 12.400

Mo-9 9~60-OS 3M-O 8.0.46 1.8.-OS 2.1.45 1.9e-05 84-0 1.5.405 3.4. 4.1.-05

To-97m 3.7.-05 13_05 1.-0 6.9-OS 82.-05 72.-O5 2..OS .9.-0S 1304 1.0-04
To-99 7.9o-06 2.8.-O 8.5.OS 1.4-05 1.7.-05 1.53 52. 6 1.3.05 2.8.45 3.4-05
Ru-103 .0.4 0 .00 400 0.0000 0.0900 0.00+00 0.08400 0.00+0 0.01.00 0.00+00 004+00
Ru106 040o00- 0.0e400 0.00.00 +00 0.00 0.0.40 0.00+0W Q.0+ oo 0.00+00

Ao-110m +0.00 0OW 0.000 Oe 0.0.+O0 0.0000 0.00Q+O 0.0+00 0.080 0.00+00
CdWl09 3.0.04 1.18-04 25.04 5.5e-04 6.5004 5.9.44 2.0*4 4.8.-04 1.1.03 13-e03
Sn-113 8.9-02 3.1e-02 7.30-2 1.61 2.0-01 1.7.401 .8.42 1.4e-01 32001 3.80-1
Sb-124 58-C 1.801 4.6- 1.10+00 1..00 1.1.40 3.5.-Cl 8.9-0l 2.1.00 28+00

TO-123m 0.00+ O.0+00 0.000 0.0.00 0.0400 0.0040 0.00 +00 0.0.400 0.0.40 0.00+00
To-127m 0.00+00 0.08400 0.00+00 0.00400 0.0.00 0.0.400 0OO+ 0.0.00 00+00 0.00+0
U25 1.7e.4 .7&.05 1.4.44 3. 3.7-04 3.2.44 1.1 04 2.6e-04 800-04 7.304
1-129 13..4 6.1-OS 1.-50-04 3.2e-0 3.80-04 3.4.-0S 1.20-04 2.80-04 8.2-04 7.50-04

Cs-134 0.00O00 0.00+ 0.0.000 0.0.100 0.00400 0.00+0 0.O*0 0.0040O 0.00400 0.0+00
Cs-135 0.00+0 000+ 0.00+00 O.Oe+W 0.00+00 0.0.400 0.00+0 0.08400 0.00+00 0.Oe+00
Cs-137 0.0000 00+0 0.00+W 00.O+00 0.0+00 0.00+00 0.0400 0.08400 00+0 0.0840
Sa-133 1..1 S.2-02 12.-Ol 27e-l 32.-C 29e- 9.9.02 201 501 BA-01

Ca-141 8.8.43 2.7-03 7.0"03 1.7e-02 2.0-2 1.7e- 5.203 1.30-02 329-02 4.002
C-144 220-02 7.7.-03 1.8-02 4.10-02 4o9-02 4.302 1.59-02 3.5.2 7.90-02 9.54-2
Pm-147 14.46 8.3.47 2.0e0 4.3-O 5.1O04 4.6.6 1.6-0 3.8.406 846 1.005
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Appendix G-2 z i sN&mWiwd Wectm Do= fr= Cm=
Table 02.10 Nomnalized effective doses from extemal exposure: Handling slag

_ Mass-based effective dose (uS§A per Bqfg) SurScial effectie dose (uSvty per Bqfcn 2)
Radionudi'de Mean 5t E0th 90th 95th -Mean t IWth 90th 5ft
Sm-151 2e-8 .10-08 26-S L.9-C8 6.9.-OB -26-208 2.1e-OB .le-08- 1.1e-07 1A07

EuA14 5t-l 2.0eOl 4.8-01 1.1e+00 1.39400 l.Ie+D0 S.eo01 02e-1 2.1e00 2.5e+C
Eu-155 62.-3 1.8e-03 4.3-OS 96 e-03 1.1e-02 : e-2 3.e-03 3.-S 1-02 22e-2
Gd-153 63e-0S 22e-03 152-03 12e-02 1.4-02 1.2-02 42-03 te02 229.02 2.7e-02
Tb-160 4 01 1.6001 3.90-0 Me-Cl 1.100 -. 3-01 1e-Cl 7001 1.7+00 2.1e+00

Tn-171 2.loe05 7.306 1.7.05 3.8-5 40-05 4.O lAO 33e-5 ?-OS .Oe-S
Te-182 5.8-01 2.001 4A-01 1.1e+00 13400 1.10400 32"C 92.-I 2.0 0 2.5e+00
W-181 1A03 4.8-04 1.-e-03 250S- 3.0-O 2.763 9.20-04 22o-3 4.9.-O 6.0-S
W-185 ±00-05 6.80-06 1.6.-OS 3.7.05 4A9-S ..05 1.-OS- 3.1.-CS 7.1.-O 8.8-OS

ir-192 O.Oe+00 O.e400 0e00 0.0.0 0.0 . O.OOe 0100 0 0+00 .0e400 O.O.00
11204 6-O 21.OS 6-S 1.80-04 2b-04 1.76-04 63.-OS 1.30-04 3.1e-04 3.9-04
Pb-210 25.04 4.6-5 1.0.04 &.e04 6.3.04 4.e-04 82e-05 3.7-04 9.-04 120-03
WI207 x0.000 0.00400 0+00 0.00+00 0.000 O.04 0000 0.0+00 C.O00

Ra-226 9.0e-1 32.41 75-I 1.7O00 2.0e+00 1.7.+00 6.001 :100 32e+00 3.8S+00
Ra-228 4.7t-l 01 8 39-l t5-Cl 1.e+O0 9.0- 3.1.M 7Aa-01 1.7+00 2.0e+00
Ao2Z7 1.601 5-02 1-01 2.8.-1 3A- 1-01 1.0.41 2.501 -C 68001
lb-228 7.0 2.5.- 5.-C t1 00 100 . 0 -t e.100 2..00 LOe004

Th-20 705 2e-C 56-OS 1.3.04 .6.04 1.3e04 43.-CS 1.104 2.804 3.1e-04
Th-232 3-O .5-e04 2!e-03 ?2e-O 0-CS 65.-03 1.1.-O3 4.6-03 lAe-02 1.8-02
Pe-231 13-02 4.-3 1.18-02 2A0 2.8-02 2.5.2 8.6e-03 2.1e-02 4.6e-2 5.542
U-232 160-0 2.6.-OS 1.2002 3.30-02 :4.3-02 &3.02 5.0.-CS 2.20-02 Se-02 _&e-02

U-234 1.1e-OS 4.06OS 9. 6 2.1.-O5 25.-OS 22e-OS 7806- 1.6.-OS 4.1.45 4.2-05
U-235 42e-2 15-C 3.5.2 7.-6e02 92.02 8.2.02 28-2 6.002 1.5-C 1A8.1
U-236 5-O 1.0e06 4A-O 9.706 12.45 1iO 3-06 8.o46 1OS 2.3.-05
U-28 e-02 - 4.5.43 1.1e42 2.3-02 2.8-02 2:r- 8.5.3 2.0- 4.e-02 05e-2

,, 1' ~ ~ ~ ~ ~ it
Pi-= 5.4 2.1-S06 4.906 -1.1e-05 1.30-S 1.1.45 3.-06 9.30-0 2.1e0S 2A.e-05
Pu-258 3.2.46 1.1e-06 2.6.-C 5.. 6.80-06 6.1-06 2.1e-C6 .0.06 1.1.e5 1.3e4
Pu-29 iO5 5-06 1.4.5 3.0-OS 36-05 32e05 1.1e-OS 2fie- 5.A.5 705-S
Pu-240 3..6 1Do-06 2-06 56.-O .50- 6846 2.0- C U4.7 1.1.-O 1 5

Pu-242 2.6-06 9.30-07 2.2.06 4.8.- 5.7.-OS 1e-06 1UW6 42e- 9Ae-06 1.1-CS
Pu-244 1.7.01 G.o-02 lAO 31.41 7- l .3ol 1.1e-1 2.7e- 600-01 72e-01
Am-241 92.04 32.04 ?.04 1.7.OS 2043 1- 5.1e4 t5- 3.3.-O 3.9O
Am-242m .3 1.1-O 2.7.-CS a043 7..03 6.3.-03 22&. 52e-O0 12e-M02 .t2

E~~~~i~~~~ib2 .. . ........ a T Ye... WEYjirn~'
Cmn-242 - 3-S 12-2e6 Oo- 6365 75-W 6.746- 2.346 55-O .12e-OS tf*O5
Cmi243 3.30-02 12e-2 2.7.2 6.1e-02 -72C2 Ae-M2 .22e2 63-02 12e 01 1Ae-01
Cm-244 32.6 1.1.-06 26-06 .. 6.z06 6294 62.6 2.e-OS 5.1e-OS 1.1e-OS 105
Cn245 IA-02 S03-O 12e0 *2" - 3.1e-2 2.7&.-2 9.3-CS 220-02 5.0e-0 6

QCn-247 120-01 C.3-2 12-l 27.41 32.-O-l 2.-l 9-02 2Ae-01 5301 6.4001
CmF248 lAo-O6 -4.807 1.1e-O6 25-OS 3eO6 2.7e-06 9.1e.7 22-06 4.- 69-
Sk-249 1.8.05 S06 1.-05 3.7605 4.7OS- 3445 5.9-06 2.5e05 7.1e-OS 9.2e-OS
Cr-248 3.9.5 1446 33-06 72.06 6.5. 66 76- 2p.06 -O06 lA-OS 1.7.-OS

Cf-250 1.6-6 7e-07 1.3-C 3.06 35-OS 32.-06 1.1e-O6 2.6-O6 56.e06 6.9-06
Cf-251 2Ae-02 6*OS 20.- 4 Ae-0 6bOS 4.T7-02 1.e.2 3-02 8.6.02 101
C-252 3.7.-O6 13.-C 3C.1eS O6 -O S6.1e-O 72eOS 2e-06 60C 1-OS 1.6e-CS
Cf-251 7Ae4 2.5.00 S.100 101 1..01 1.4e+01 4..00- 12e+01 2.740I1 3.2e+01

Note: To convert these val to conventional uns (mremy per pClg or nremiy per pC1cnf) multnl by 3.70.-
* ~~~~~~--o IVUW4-'ZUQIJs
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NormAied Effective Doses from Coppe Appmdh G-2
Table G2.11 Normalked effectiW doses from Inhaladon: Handflng slag

Mass-based effecove dose (uSvly per Bqlg) Surficlal effective dose (pSv/y per Bqkm2 )
RadionU~ds Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-S 00.+00 0.0000 0 3e40 o0000 0.0800 .0e+00 0.0.+00 0.0+00 0.0s+0 OOw40
C-14 0.0.00 0.0.+00 0. 0.00 0.000 0.00+00 o.0000 0.0.400 0.00+00 0.00+00 0.0.400
Na-22 1-ce-04 4.5405 12e.04 2.8&.04 3.4-04 2.8.04 8.7.-OS 2.30.04 5304 67&-04
P32 1.6.-05 22.-OS 1.0005 3.4-0S 48.OS 3.005 42.-0S 2.08O0S 505 9Ae-05

Cl-3B 3.6..4 1.1e0-4 2.9e04 6-04 B.5-4 7004 2l-04 5.6.04 1.39.03 1.6003
K-40 1.1.-04 2.3O 8.3.-S 220-04 2.9-04 2.10"04 4.3e05 1.604 4.30.4 .6.04
Ca-41 1.4.0-S 4.4e-06 1.1.05 2705 3.34O 2.7.05 8.4.05 22.05 529-05 6.4"5
Ca-45 1.6.04 4.8e-OS 1.2o.04 294 34.04 30004 92.05 2Ae-04 5.7.-04 7.1.-04

Cr-51 1.6.-OS 4.10.07 12-OS 3.1O 3.9.08 31.0- 7.9e-07 2.4.06 6e0.0 7.7. 06
Mn-53 2.6.06 &19-07 2.1 s-S 5.0-0S 1e-0S .1e-0B 1.80B-O 4.1-08 9.6.-06 12.-0
Mn-54 SAe-4S 2.6-05 6.6-05 1.60-04 1.9-04 1.50-0 4.9-e05 1.3.04 3.0.04 3.8-04
F-55 .2e05 8906 1O-OS 42.-OS Se-05 4.4-S 13-O 3A9-5 8.e-05 1.0e-04
e§ )t _ ~ Q~ A A~-

Co-5 2-04 72.05 1.9.04 4.7-04 5.80-04 4.04 1A04 3.7e.04 9.0-04 1.1.03
Co-57 3.4.-S0 1.0.5 2.7.-0 6.505 8.1.-OS .7.05 1.9"05 3-OS 1.3e-04 1.6.-04
Co-58 83e-05 2.4-05 &6-05 1.6-04 2.0.-04 1.6.04 4.5.05 1.3e-04 3.1e-04 3.8e-04
Co60 1.0.03 3.0-04 8.1.04 10-03 2A-C03 2.03 &04 1.6o03 3.80-03 4.70-03

NW-3 1.9.-0 5.60O 1-O 3.6-O5 4.5.-05
Zn-65 180-04 5Ae-05 1A-04 3-30-04 4.1.-04
As-73 1.7.05 3.B-OS 1305 3.4.05 4.3e-0
Se-75 0.00+0 0.O9O O+000. 0 o O0FO-

i i iY:~~~-, 2

3.6.O 1.1.-OS 2.9-05 69.05 87-05
3A-04 1.0.-04 2.7e 04 BA-04 6.00-04
3.3-05 7.3.-O 2.5.05 .6-05 805
0.0.400 O.O+O0 00+00 0840 0+00

!t

Sr-89 7.7.-OS 2.3.-O5 L1-O 1 504 1-90-0 L-e-4 40O5 12.04 2.9e-04 3.6.04
Sr-go 2.-03 72-04 10-403 44.-O 5-3 4o-03 1Ae-03 3.6.03 3XO-3 1.1.-02
Y-91 3.504 1.0e-04 2.8.04 6.60-04 846004 .8-04 2.0e-04 5Ao04 1-.-03 1.6.03
Zr-93 4.9804 1.5e-04 390-04 9-3.04 1.1.-03 .50.04 2Sq-04 7.604 1.8003 2.2.03

Nb-93m 6.4.05 2.00-5 8.1oS 12o-04 1.O-04 12A-04 3.8-05 9.8.05 2.34.04 2.9-04
Nb-94 1.9.03 5.7.04 1.5.-OS 3o-;03 4.3.03 3.6-03 1.1-03 2.9.03 8.03 8.5.03
Nb-95 6.3-OS 1.8.- 0.-OS 120-04 10-04 120-04 330-0S 9.6"5- 2.4-04 3.0,04
Mo-93 9.0.-OS 2.5-OS 7.-05 1.7o-04 2.1o-04 1.7.-04 3.05w 1.4.04 3.3&-04 4.10.04

To-97m 1.7-04 .1.0-S 1.3.04 3.-04 4.004 33-04 9..8-S 2.604 620-04 7.7-04
To-S9 2.4.04 7.40-05 1.9-4 4.50404 55o-04 4.6.-04 1.40-04 3.7-04 &7e-04 1.1.03
Ru-103 0.00+0 0.00400 0.00.00 0.05400 0.0.00 O.O+00 m0.+000 0.00 0.00+00 0ow
Fu-105 0+ O.O 0.00 0.00+00 0.O+ 0.00.0 0+W00 0.000 0.08400 0.00+

A-110m 0.0.+40 0.00+0 0.0.00 0O.e+O 0.00+W 0.0040 0.00+00 0.0+0 0.040 0.00+0
Cd-109 2.9o-04 .8.05 2.304 SA9-04 65-04 .5.4 1.7e-04 4Ae-04 1.0-03 1.303
Sn-113 1.1o-04 32e-OS 6.4.05 2.00-04 2.e04 2.1e-04 1e-05 1.6-04 3.9-04 4.9e 04
Sb-124 2.0-04 5-05 1.6.04 3.9o.04 429-04 4.04 1.e04 3.1-04 7.7.-04 9.804

Te-123m 0.00.00 0.00+00 0.00+00 0.0400 00+00 0O00+0 -0+00 0.00400 0.000 0 +
To-127m 0.0000 0.0400 000 0 .00+00 0. 00 0.0 0.00+00 0.000 O0e+ OO 0.O0+OO O0e+O
1-125 4.0e0-4 1.29-04 3.2-04 7.6.04 9.5.V4 7.8-04 23-04 6.2e04 1-03 1.90-03
1-129 3.80-03 1.10.03 2.90-03 6.8.-O 8.40-03 7.0O 2.1.-03 8.5.-OS 1.3.02 1.60.02

Cs-134 0.00+00 0.00+00 0.0"00 0.0.00 0.0+00 0.00+00 0.00.0 O.e+00 0.00+00 0.000+
Cs-I 35 0.0.400 0.00+00 0.0.400 0.0.400 0.00400 0.00*00 0.0.400 0.00400 0.00+00 0.00+00
Cs-137 0.0.400 0.00+00 0.0.00 0.00+0 0..400 0.040 0.040 0.00+O0 O.Ow0 o.040
Ba-l3S 10-04 4.1.0 1.1.04 259404 3.1.04 2.5.04 7-OS5 21.04 4.9-04 6.l-44
tX-
Co-141 15-04 4.0-05 1.1e-04 2.8.04 3.6.04 18a.04 7.6.05 22e-04 85o-04 7Ae-04
Co-144 2.0-3 634 1-O 3.9.-O 4.8e-03 4.0e-03 1203 3.1e-03 7-03 9.3-03
Pn-147 2-3e-04 72&0. 1.9-04 4.48004 S5-04 45e-04 IA-04 3.S-04 L6.-04 1.10.03
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Appendi 0-2 14omaiized Effcve Doses from Copper
Table G2.11 Nonnalized effective doses from inhalation: Handling slap

Radionudide: Mass-based effective dose (pSvly per Bqg) Surficial effective dose (Svty per Bqfcrn 2)
Mean 6th 50th 90th 95th Mean th - 60th th 95th

SEm1-1 19.04 60AC5 1Ie-04 39-04 4.0-04 3.8-4 1.le-04 .O.-04 7.1e-04 81..04

Eu-154 2.o-03 6.O.04 2.16-03 4..03 60e-03 5.0-03 1S5e-03 4.0.-03. -03 120-02
Eu-155 3Z04 1.Ie-04 21e-04 69-04 8.le-04 6.7-04 2.1e.-4 5.3-04 103 1.6-03
Gd-153 9.8&-05 3.0.-O5 Te-O05 1.8-04 2e-04 1S-04 5.8.-05 1J.-04 .6-04 4.6e-04
Tb-leO 3A3.0 9.S.-05 2A6.04__6.1-C4 7.7-04 GJ-04 10-04 5.C.04 1.2.03 1.S.-03

Tm-171 6.6e-45 2.0e-05 65..05 129-04 I^e-04 1.3e-04 .9e05 1.0e-04 .2.4e-04 3.0-04
T-182 4.8e-04 l.Se-4 38.-04 9.1e-04 1.1-0.3 6..C4 28.04 7Ae04 .e-03 2.2e03
W-181 2.8.06 8.707 229-06 0-06 6.6e06 65e-0S 1.7.06 4.-06 10-O 1.3.05
W-185 1..O05 4.0e06 1..-OS 25- 32.O05 26-05 7.76e06 20-05 4A9.-05 l2e-05

k--192 0~e00 C.Oe+0O~+O 0- 00 0~e00 04eOO0 0 Q~+D .e+00 Qj~h400 ODe+00
TI.204 2.05 680-06 16-05 39-S 4.-O 3.9-OS 1.1.-05 3.0-OS 7AeO-5 9-O
Pb-210 1.7e01 300e-02 120 3.6-Cl 4.6O1 36e-Cl 5.76-02 2.5.-01 6..C 8.9.-
B;207 ;O.00 0.0+00 0.0.+00 0.0.40 000 0.0.400 0.e0040 0.0.00 0.0.. D.0.400

Ra-226 1.7.-Cl 5.1e02 1.3e-C1 3.1e-01 3.901 .2e01 9.8-02 25.01 6.1e-01 7.5.-
Ra-228 JIe-M SA-C 14.-C1 3.5e-01 4Ae01 .6e-0 10 .- 2.8.01 6A.-Cl 01 -0
Ac27 4.76+00 1.4.00 .7.40 88.00 1.1e+01 0.1e+00 2.Ee+00 72.400 1.7.+01 2.1e01
Th-228 2Ze+00 7e-01 2.0e+00 4.e+00 Se+00 4.9e+00 1..00 3.9.00 9.2e+00 12.401

Th-230 5.3-C01 I18-Dl 42.-Cl 1.0.00 1.2e+00 1..40 3.21 82.0- 1.9e400 2.4.00
Th-232 g9e-W 7-01 7.1e.01 1.7.+00 2.1e+00 1.7+00 5.3.-Cl 1.4.0 330+00 4.0e+00
Pa-231 13.400 3.901 1.b+00 2.440 8.0.400 2e00 7.el 2.0400 4.600 6A8.0
U232 2.00 6.1.-C 1 0 I6.00 3.7.400 4A.40 3Ae+00 12e+00 3.e+00 73e400 9.0.00

U234 5.0 1.-01 4.0.-C1 9..C 12e+00 9.8.C 3.0C 7-C 1.8.00 2.3e+00
U-235 - 4.5-01 14l 36.-l 8.6e-l 1.1e00 81 2.7e-01 7.0e-C 1.7e+00 21e+00
U236 4.7.-01 1Ae.C 3.7.- 8.18 1.1e+00 9.1e.01 2.8.-C1 72e-01 1.7e+00 2.1e400
U238 42901 1.3-l 3.40-C 8.C-I 9. l _8.2e 5-01 6.5.-Cl_1 .400 1.400

Pu-236 54-01 1.7.-01 4.3.- 1.0e+00 0 e*00 1100 .2-eC 63-01 2.Oe+00 2.5e+00
Pu-238 82.-Cl 2.5-01 6..-C 1.6e+00 1.Se400 1.6e.0 4..-l 1.3.00 3.0e+00 3.7e+00
Pu-9 6.2- 19-l 4.9-01 12.400 1Ae00 12e00 3.6e-C 95-C 2..400 2800
Pu9240 62.C 1.Se-I 4.9-l l.2e00 1Ae00 12.400 6-C 9 C 2.400 2.8e+00

Pu-242 7e-01 1.9- 4.5001 1.1e+00 -13.400 1.1e+00 3Ae-Cl 88001 2.1e+00 2.6e00
Pu-244 5.5-C 1.7e-Cl 4Ae-01 1.0.4 1.3.400 1.1e+00 3.3-C 8.-l 2.0.00 Z.Z.400
An-241 2.00+00 62.l 100 .3.8e+00 4.7e+00 3.9e00 120400 3.1e+00 7.3e+00 9.1.+00
Anh242n 2.1.400 -. 4.-C 1.7600 3.9.400 4.800 40+00 12e00 32e+00 7.6e00 1X.4W

Cm-242 Z5-01 7.7e-02 Z0.01 4.7-Cl 5.6.-Cl 4.-l 1.5-01 3.8&C 9.2-01 1.10+00
Cm-243 1.8e+00 4.6.C 120+00 2.800 3500 2.9.400 8..-01 2.-300 64400 6.70+00
Cm-244 1e00 3.9.-Cl 1.0e400 2Ae+00 2.90+00 2A000 7501 1.e+ 4.6e400 7e00
CIT-245 24e+00 2-Cl 1.40 300 4.7.00 38.00 120400 3.10400 7.3e+00 9.10400

Cm-241 100e+W 6.7e6n 1.5.400 Joe0 4.3.400 S.8.00 1.1.40 2.9.400 6.8e+00 8500
Cm-248 7.1400- 2.2e+00 5.6C00 -1e01 -160401 1Ae+01 42e+00 1.1401 2&I0 32e+01
Bk-249 3 2.-303 5-03 1.4e-2 1.7e02 1-02 403 1.1e-02 2.70-02 3.4-2
Cr-248 4.4.-Cl 1.3.-Cl 3.5.-Cl 8.2.01 1.0.400 8.4-Cl 2.80-01 .76,Cl 1.60400 2.0.400

Cf-250 1.00 5.0.-l 1300 e+00 3.800 -32.e+00 9.8-Cl 2.5w 90 -700
C-2s1 3.400 1.10+0 2.70+00 65e00 80000 66.00 2.00 5.e300 12.e01 1Ae01
CF Mo-Cl 2.9.-C 7.6e-01 1.8000 -22.400 1.8000 5.C1 1.5000 36000 4.30U00
Cf-254 1.3.00 3.8-1L 1.000 2.4.40__30.00 2.5.400 72.-l 1.900 4.7.400 5.0e00

Note: To conveit laes values to convera unis (mrenly per pCg or mmrmy per pCn). muply by 3.7-
~~~~~~~~~~~--- _ 4u1. rAJ-ioq
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Normaized Effective Doses fim Copper Appendix G-2
Table G2.12 Nonnafled effective doses fron Ingestion: Handling slag

Radionuclide Mass-based effetive dose (uSvly per Bq/g) Surfidal effecUve dose (PSvly per Bq"I
Mean 5th 50th 90th 95th Mean 5th 50 90th 95th

H-3 0..+00 0.0.400 O.000 0.0..00 0000 0.0.00- 0.08+00 0.0+00 0.0.0W O.00
C14 0.00+00 O.O.+O 0.0.4W O.Oo 0.0.00 0.O4W 0.0.400 0.00+W 0.0W 0.0+00
Na-22 4.00-4 2.70-05 2.9-04 8.7-04 1.e03 7.7-04 5.2e-05 &6-04 1.7o.03 22-03
P-32 58-O 25-O 330-05 1.3.04 1.9o-4 1.1.04 5.0.-0S 5.e.- 2.60-04 3.8.04

C 1.1 04 7.08-0 52.05 2.5.04 3.2..04 2.20-04 1tS.0 f.Bo-04 4.8e-04 6.2-04
K.40 a9004 220-05 2.6.04 8.9.04 12e-03 750-04 4205 5.00-04 1.7.-03 2A4-03
Ca-41 3.0-S 2.5.-OS 2.7-OS A1.-0 10.4 7.1.-OS 4.8e-06 &1.0S 1.6.04 2.0.-04
Ca-45 8.7.0S L-06 15 1.90-4 2X5-04 1.7e-04 1.1-05 12-04 .70.04 4.9804

Cr51 2.S 1.8007 20e- 62OS 8A-06 5.5eOS 3.40.07 3.8 120-5 1.6.-oS
MN-53 3.7eO 2.50-0B 2.7-OS 82-0 1.1e-0S 72-s 4.80.07 5200 1.6.-5 21.-05
Mn-54 83.-0S 5.7eS 81.-05 1.8e-04 2.44 1.6-04 1.1.05 12a-04 3.6a-04 4.76-04
Fo-55 3.8o-05 2.6.-OS 2.8.-05 U.4-05 1.1.404 7.3.eOS 5.0.-OS 5.3.0 1.6a.04 2.1.-4

CSS 1.9e.04 1t04-0 1.4-04 4.30-04 50.4 3.8-04 254.05 2.704 8.3.44 1.103
Co-57 1.8eOS 12o-0 1.3&-O 4005 53.O 3.6.45 2.44 2.6.0 7.8-05 1.0e404
Co-58 5.80S 3.80.0 420-0S 1-04 1.7e-04 1.1e004 7.36 8ie -05 2.5.04 32P-04
Co-0 2.5-04 1.7-S 1..04 5.64 7.3e4 49-04 33.0S 304 I.ie4o3 IA.03

NM-3 1.545 1.0.46 1.1o-S 14.05 4A9-O 3.0-0S 2.0-0 22o0S 8-05 8.6.05
Zh-65 4.1.-04 28-05 3.0e-04 9.10-04 12.-03 8.0-04 54.05 5.5004 1.80o03 2.30-03
As-73 1.1e05 6.807 7.7e-O 2.6eQ5- 355 22.0-S 1.300 15.45 5.0.45 .7-OS
S-75 0+ O.0etQO 0.00+00 O +00 0.0.400 0.000 0.040 0.0040 o e4

Sr.89 24o-04 1-0 18-04 3A4- 7.4 4. 3.1o 3A.-04 1.00-03 14.43
Sr-9 3.9e-03 2.6-04 2.. 8.5"03 1.12 7.503. 5.1-04 S403 1-02 2.1-02
Y-91 2.3*4 1.6.O4S 1.7.4 52&4 I.7q04 4.50-04 3.0-O 3.2844 1.0-03 1.303
Zr-93 3505 2.446 2.6.-O5 7.8s-05 1.00-4 &80 4.6.0 5.005 15-04 2.0e04

Nbaft 1.50.05 1.0.-OS 1.1e0 3.3.-O 4Z3.5 2.9.-OS 2.0-0 2.1-05 4eO5 8.4.4S
Nb-94 2.1e-Of 1.5.-O 1.6e-04 4.704 8.10.04 4.1.44 2.8e-05 3.0.04 9.i.-04 129-03
Nb-9W 4.80 - 3.006 3.4t005 4.1a.04 A-04 92.0S 59.O &8.65 2-04 2.70-04
Mo- 3-04 22e-05 2.4.44 o 72o-4 94 1.3.44 4-05 4.6e004 1tO.43 1.8e03

To-97m 7.0.-OS 4.-OS 5.1-OS 15e4- 20004 1.3.44 9.1.-S 9.8"5 3.0-D4 1904
To.99 9.*8005 87.4O8 72-S5 224 2.04 1.90-04 1.3.0-S 1.4e04 426-04 5-4
Ru-03 0.0000 0 0 0 0.00 0 000 0.0.00 O.o4 0.00+0 O.Oe+0 0o00 0.00+00
Rt-106 0.00* 0.00+00 0.00400 0.00400' O.0 0.0.40 0000 0.0800 0OO.0 0.00+00

Ag-11n 0.000 000 0.+0 0 0. 00040 0.00*00 0.0.40 0.00400 0.000
Cd-l09 2.2o44 10-S 1.60-4 4.8i-04 8.3. 42.-04 2.905 3.1.4 9.4e-04 12.03
Sn-I113 7.0.OS 4.5S46 &2.4 1.60-04 2.0.-4 1.4e-04. 9.30 9.8.-O 3.0-04 3.90-04
Sb-124 8.o-04 12A-0 1.30-04 4.44 5.3-04 3.5004 23e05 2%.504 7.9904 1.00-03

To-123m 0D04 0.00400 0.000 0.00 0e+0 000 0.0+0 0.0 0.e0 0.00.00
To-127m 0.0400 0.0400 O.00 .. 0.00+00 0400 X ozoi' 0.00+ 0.0.400 0.0.400 .O.o40
l125 IA-03 9.4e-05 1.0"03 3.1.03 4.0e 03 2.7e-03 1.B.-04 2.0.43 8.00-03 7.8.03

1-129 ~~.3e-02 9.0q-04 9 5o-03 2-9.-02 3.80-02 2.0 1790 .. 2 580 7.3.42

Cs-34 00400 0.00+ 0.0400 0.0000 0.0.40 0.00+00 0.0.400 0.04 eO O.O.0 0.0+00
Cs435 0.00+00 0400. 0.0 O."0 0.00400 0.0+00 0.00400 0.04000 0.0400 0.00+
Cs-137 o+00 0+0 0.0000 0.0000 0o000 0.0.400 O.O+O. 0.0.400 0OeOO 0.0.4
Ba-133 1.3e004 &6-OS 9.2.0O 2.8.44 3.6.04 2A4.-0 1.6.-OS 1.8.4 5.3e.04 7.00-04

Co-141 S.7eOS 3.6-OS 4.0.-OS 1.304 1.7e.04 1.1-04 &.9.-O 7.7.-O5 2.404 32e 04
Co-144 92e-04 43-iOS 4.6-4 1.4003 1.8e-03 12-D 8.2e0S .8e-04 2.7-03 3.5e03
Pn-147 320-S0 22.-0S 2A5 7.1.-0 92.-OS 62005 42.46 45005 1.4004 1804
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AppenldixG-2 Namialized Effecdve Doses from Cooocr
Au~end : Tabl Noralze Effective Dffec fosos Coooesro: anng h

Table 02.12 Normalized effective doses frm Ingestion:, Handflno slag
Radionu de Mass-based effecive dose (USvly per q p) Surticial effecive dose (zSvyf per BqkM2)

Mean 5th 50th 90th 95th Mean 5th 60th 90th 95th

SM-1S1 1.2&45 8Se-07_.9.0*0 2.7.-OS 3h5.05 2Ae-0 1.6*0 1.7.-OS 5.3.-OS 6.8-S&

Eu-154 2.5.04 1.7-05 1t9-04 55-04 7.1e-04 4.e-04 &3e-05 3 .04 1.1e-03 Ae-03
E-155 4.0e-05 2.7-OS 2.9-O 86-OS 1.1.04 7.705 52e-O6 6.6e.-O 1.7.44 22904
Gd-153 32-O5 2.2.-O 2-OS 7.0O S.1e-S 6.2-05 42*05 4.5*05 1Ae-04 1.8e-4
7b-I60 1t60-04 1.le-05 12s-04 3.5.04 4.7e-04 32-04 le-OS 2.30-04 7.0.404 9e04

Tm-171 1 45OS 03-07 90-05 3.0e05 3.9-05 2.- 1 - 1.9.-05 L.e-05 7.5.-O

Ta-182 1.6.04 1.1-05 12e44 3 -04 4.7-04 32e-04 22-05 23e-04 7.1.04 9.e-04
W-181 B 6.-O 5.79-7 6.2.O 19.05 2Ae05 - 1i65 1.1*06 12.05 .65 4.75
W-185 4.5 3.1e-O 3.3*05 J.1o-04 1.3.04 8.7.05 5.9e-O6 6.3-O 1.9*04 2.6-04

Ir-192 0.0 400 0.Oe+00 0.0400 .Oe+.00 OO4 O.e.00 0.0.+00 0.0 0 00 0
204 7.0e-05 4-06 0.-O 1404 2.1.04 1 64 B..-S 9.6e*05 .Oe04 4.0e04
Pb.210 6.4e0 62-0 42ez-2 1.501 20.e01 12-01 62*03 8.0e-02 .29.l 9-Ol
Bi-207 W et 0.0.00 Q0e.QOe+00 0.0.00__000 .0.400 00 0.00__0.0.0__0..Oe+40 e+00 Oe+0 ObO
Po_ __2_ -,._- 

__

Ra-226 3.5*02 203 2.6e.02 7.62 1.01 68 02 4.6e03 6.02 1*01 2.0*-01
Ra-228 . Ae-02 5 3 6.le02 1 01 2A41 1.6*01 1.1e02 1201 3.601 4.7e01
Ac-227 15e l 1A0.2 1.1e01 3.3*01 4.301 - 201 2.042 2.1e01 601 L4-01

-.22 13*e02 - .o-04 95*03 2Xe-02 3.7*-02 25e.02 1.703 1V-02 66*02 72A02

Th-230 tle-02 7504 8.0e03 2A4*02 3.1e02 2.02 14*3 1502 4.7-02 6.1*e2
lb-232 12e*02 8.04 89*03 2.702 3.e*02 2.*02 16*03 1.7*02 62e*02 .702

Pa-231 892 6.143 6*02 201 2.6*e1 1.701 12e*02 1.01 10 6.001

U-=3 4.9*-03 3A4*04 3Ae*03 Me1-02 1.4*02 95*-03 6.5.04 6.9*-03 2.1*-02 2.7402

U-234 1-0*03 7.1*-05 7.6e.04 2.eO3 U-03 2.0e*3 1A-04 103 4.4*03 5.e-03

U-235 1.1*03 7.*05 7.9*04 2.4e03 3.1e03 . 2.103 1.*04 1503 4.6*-03 6.0e03

U-236 9.904 6..-05 72-04 22-03 2.03 . 1.903 1.3*04 1I*03 42e*03 5-3

U-238 1A-03 9.5*05 1.-03 3.e-03 3S-03 - 2.7e-03 1.e04 1.*03 5.9*03 7.703

P. , , ' f f i i~~~~0r, i4 , N1 

Pu-236 1.102 7.3*04 7.8*03 2-B02 .0-02 2.1C2 1.4*03 1.5*02 4A5-02 5.9*02

Pu-238 -29-02 2.0*03 2.1*02 6Ae*02 82e*02 5.6e*02 3.8e-03 4.1e02 12*01 1.I601

Pu-239 3102 22*03 2.3*0 6.9e02 9.02 6.1*e02 41 03 4.4e*02 1201 1.7*M
Pu-240 .1*e2 22*03 2.3*0 69-02 .0*02 - 8.1O0 4.10-03 4402 1301 1.7I01

Pu-242 3.O*0 2.1*e03 22*02 66*02 6.6*02 C&8*2 44*3 4202 1.301 1.701
Pu244 -0*02 2.1*03 22e02 6.7-02 8ie02 596- 4.0W03 4.3e*02 101 1.7*01

Am-241 202 1.7-03 1.802 L6 7.2e02 4.902 3.3*03 S.52 1.1*-01 1*1
Am24m 2502 1C*03 11e-02 5.5*2 7202 4- 02 33*03 3e-02 1.1*1 1A01

Cm-242 1.4*03 9A4*05 1.0*03 3.03 S3903 2.7*03 104 1 03 6e03 7A*03
Cm-243 1*02 1.*03 -1402 4.1e2 5.4-02 3.6*02 2.5*03 2.6e02 8Z002 1.0e-01
Cm244 1.5*02 1AO03 1.1*e02 3.3*2 4.3*02 2.902 2.003 2.1e*02 6.e*02 8.4*02
C-245 2.5*02 103 1.902 5.e02 7.02 6.1e02 3.F-3 3.702 1.1e01 1.01

Cm-247 2.4*02 1.03 1.702 6.302 6.6 -2 4.6*02 .1e03 3A.402 1 -Ol 1301
Cm-248 .6*02 6.603 7.1*02 2.1e01 2.601 1.-01 1.302 1A01 4.1 6401
8k-249 12e04 8.306 89*0 2.7-04 3U.04 2.30-04 1.O5 1.7*04 52.04 6.7.-04

CM4 3M-03 2.3.04 Ue5-03 7.5*3 0.7*03 6.6*03 4.4*04 4.8.0 1.5.02 1.9.02

Cf-250 2O.02 1.403 15*02 4.4*02 5.76*02 3A9*02 2.6*03 2602 602 1.1e01
C51 4 - -.1*03 3-02 10*1 1.3-01 8.72 5.9*03 6M-02 1.901 12X*-0
Cf-252 1.1eO2 7604 8.1e3 2-95*02 32eO2 2.1es02 1.5*03 1.02 4.7*-02 62e*02
cm24 39*2 2.603 2.802 8.6*02 1.1*01 7.6 .1*03 6.402 1.701 2201
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Normaized Effective Doses $om Copper Appendix a-2
Table G2.13 Normalized effective doses from all pathways: Baghouse maintenance

Rdonuclide Mass-based effectIve dose (pSvy per Bqlg) Surfidal effective dose (uSvly per Bqfmn2)
Mean 5th 50ft 90th 95th Mean 5th 50th 90th 95th

H-3 0.0.4-0 0.0e400 0.00400 0.0.00 0.0.400 0.0.40 0.0.400 0.0.400 0.0.00W 0.0.400
C-14 .0+00 0.0400 0.0.400 0.0400 0..00 0.000 0.0000 0.0.00 0.000 0.000
Na-22 00.00 0.0.+00 O.Oe+00 0.00400 0.0000 0.00+00 0.00400 0.00400 0.0+00 0.00+O
P-32 4.0e-OS 2.0BO 1.8.-05 95-05 1.4-04 7.7005 3-0 3.5-OS 18.e-04 2.8-04

Cl-38 190-0 120-T 9.70-07 45.OB .006 3.70-06 2.30-0 1.90S 8a 1-3.-05
K-0 4-03 430-04 3-03 1..02 220a02 1202 8404 .4e-OS 2-9e-02 4.3&-2
Ca-41 0.0+00 0.00+00 0.00400 0.00400 O.O40 0.O.0 O.o+00 0.0040 0040 0.0.+0
Ca-45 0.0000 0.0+00 0.0.400 0.00400 0.0e4 0.000 0.09+00 0.0+00 00+00 0.0+00

Cr-51 0.0040 0.00400 0.0000 0.0.+00 0.0.00 0.0400 0.000 0.0.400 0.0 00 0.00+00
MW55 0.00+ 00 0.00 00 .0.40 0 0.0000 0.040 O0.040 0.0.400 0.00400 0.0400
Mn-5 0.0. 00 .e40 0004 .0.4"0 00.40 0400 0.0000 0.00400 0.0.400 0.00+00
Fe-55 0.04W Ox00 0O0+0 0.0000 000400 0.00+40 -00.0 0.e00 00 0.0_0.000

CO-So O00+0 0.00400 0.00400 0.0.40 0.0o400 0.0.00 0.00400 004+000 0.004- 0.00+0
Co-57 0.0000 0.00400 0.0.400 00 00000 0.00400 .0OOe 0.040 O.0e.0
Co-SB 0.0 40 0.0e0 0.0.400 0.0400 00000Q 000 0.0.400 O.e0 0.00+00 0.0.40
CO-60 0.400W 0.040_0..0.0 .ODO0 0.040 0.00+00 0.0.400 0.0.00W .0.400 0.0.40

N-65 0.0.00 0.0.+0 0.0.400 0.0.400 0.0.0 0.0.400 0000 0.00400 0.0.0+0 0.0.00
Zn-65 1.te-03 9-05 5.7e-Q4 2.6.-S 3.9.O3 22-03 1.04 1.1e-3 5.1-03 7.7e-O
As-73 9.39.OS6.-0 5.00-0 229.04 329-04 1.8.04 13.-OS 9.7.-05 420-04 52a.04
So-75 2.00-0 1.7.-O 1.10-0 4J.02 Ue7-02 3.8.02 3.2.-OW 2.1a0 - 8.9-02 1-Ol

Sr-8 0000 O.0 0.0.400 0.000 .0.0W 0.00C0 OOe*O 0.00 0000 00 .0.0
S-90 0.0.+00 0.00400 .Oe+0 O.+0 O.Oe+0 0000 0.040e 0.09.00 0.0W0 0.0.400
Y-91 0.0+000 0.000 0.040 0.040 0.0+00 0.0.400 .040 0.0.00 0.0.400 0.0.400
Zr93 0.0.+40 O.e00 OAe4 O.+.4 0.0.00 0.0+O 0.0e+0 0.0400 00+0 0b+00

Nb93mn O.DO+0 0.00+00 0.00+40 0.0.400 0.00+0 0.0.+40 0.000+0 e+0 0.0400 0.0400
Nb-94 0.400 0.040 0.Oe40 0.0.+0 0.0000 0.00+0 MOe00 0.0.0+ 00e40 O.Oe+O
Nb-95 0o00 Q O 0.0.40 0.00400 0.0.40 0.0900 0.00+00 0.00400 0.00+0 0.00+00 0.0040
Mo-93 0040 O.e+00 QO.OO 0.00+00 000 00+00 0.000 0.0040 0400 0.O.O4

To.97m 0.00+0 0.0.0 0.00400 0.0.400 0.0.400 0.0.400 0.00400 0 e.000 0.400 0.0.00
To-"9 0.0o0 O+ 0.00+0 0.0+0 0.0.00 0.0.400 O.04OO 0.040 0.04+00 0.0.00
Tu-99S 0.e+O 00 Oe O9 QO0 00.00 0.00+00 0.0.40 0.00+00 0.0000 00040 0.00+0
Ru-10B 0.000 0 00 O0OO 0.040 0.00+00 00+00 0.0.+0 0.00+00 0.00400 000+0

Ag-110m - .. 0.40 .0.00 0.0.+0 0.00e .0400 A 0.00+00 0.000 0.00+0 0.0040 0 .+
Cd-tO9 8- .5.-07 4.5.-O 2.00-05 3.1e-S 1.7e.05 1.1 s-OS 06 4.0OS 6.0.OS
Sn-113 0.0.400 0.00400 0.0+0 0.Oe.0 0.oa0 0.0.0+0 0.004O e+00 0.00.0+ 0.0.400
Sb-124 33.-03 2.0e-04 1.7.-O3 7.6.O03 129-42 L.3.03 3.9e-04 3.29-OS 1.5-02 2.3e-02

To-123m 0.1t03 &2944 3.4S 1.40M 2.1-02 1.2-02 1.0-03 6e-03 2.5e-2 4.0e-02
Te-127m 4.6.04 3.9.05 2.6.04 1.1-O 1.6e-03 8.9e-04 .7.505 5.O.04 2.1..03 3.0.-O
1-125 2.6"5 1.6.0-S 1.3..O5 6.0.-05 985 0 5.0OS 3.1.-O 25.-S 12.04 1J.-04
1-129 2.4o-S 1.-OS- 1.2.05 U5.-O 8.6.-OS 4.7.-O 2.9.-OS 2.4.-S 1.190. 1.7"-4

Cm-i34 1.1-Ot 9.8-03 SAe02 2.6e-01 3.8.-0l 2.2.01 1.9e-02 12e01 5.1.41 7.5.41
Cs-I35 2.2.-O 19-07 1.3-0B 5.1e6 7.5.O 4.3.-0S 3.6.0 2A.. 1.0eO5 1.5.S
Cs- 137 42e-02 3.6.-O 2.4- 9.6-OM 1.4.41 8.1eoM &8e03 4.6-02 190-01 2.7-01
Ba-i33 0.0.0 0.000 0.00+ 0.000 0.00400 0O0 .O000 0000 0.00 0e0.4

Co-141 000 0.0.4 00e* 0.0a+OO 0.0.400 0.0.400 000+00 0.0.400 Q0e 0.00+00Ce-14i 0.0.400 0.0.400 0.00+00 0.0.400 0.00400 0.0.400 0.00400 0.0.4 0900 0.00 .. 00
C&44 Q8+OO 0 O.Oe00+OO O.oavOO O+OO O.oe+OO Q.e*OO O.00 OeOO O OeOO O"O
Ps-147 00.00 o0+o0 O.*O 0 .0.00 O4e0 00 0. 0 O400 .Oe*00 0.00400 0.00

.NURkEt-1040 U-114



Appendix 0-2 Nraie fetv oe rmCpeNomWi=d Eflectme Doses fivm Copper
Table G2.13 Nonnalized effective doses from all pathways: Baghouse maintenance

Radionucide Mass-based effective dose (Svly per Bqfg) Surfidal effective dose (Sy per Bqkm2)
_°dlonuclide Mean 5ft 50th 90th 95th Mean 6th 5 90th 95th

Smn-S1 O.0e 0000 OAF 0e :00 O.OD0 00.00 0Q00o0 00e00 OoQ0 . 00.e00

Eu-154 0.Oe+O 00e400 000 00.00 O.e0 00 0.0. 0.04 0.0400 O.e+00 0.00+00
Eu-155 0.Oe+00 O.Oe+Oo 00.400 O.Oe+0 00e+00 0.0.0 00.00 0 0 0Oe+oo 0.0.400
Gd-163 0.040 00.00 .040 0000 0000 0O.e0oo 00.400 o. 0Oo00 O 0000
Tl10 0e+00 0.Oe+o 0.OA 00o00 00.00 0O.e400 O.00 0.Oe+0 0.00+00 .Oe+00

Tm-171 O.Oe+00 0OO e+00 O00 .Oe+O 000 .O0e+O 0.0.40 0.00+00 OAe4
T-182 O.OO O.oe+Oo O.Oe+oo O.OeOO O.eO O.04o Oe400 O.eO0 O.Oe400 o.0e+00
W-181 0.oeOO 0 0e 0 0be00 0.00 0.0.400 0e00+00 00e+0 0Oe+00 0Oe+OO 0.00+00
W-185 Oe+oo O.OeOO 0.40 O.0e+Oo O.040 0.e0 O.Oe+00 O.Oe+00 Oe00 O.e+00

Ir-192 O.Oe+O 0.0.400 0.0.400 0.e+00 0 00 O.OeO4 O.Oe+0 0.Oe+00 O.Oe+OO 0.400
Ti-204 3.6.OS 3.e0.- 2.05 .3.-05 12e.04 705- 6.-06 3.905 1o-04 2.4-04
Pb-210 4.6e-O 2.9S-7 2-06 1.1-S 10-O 89.-06 5e-07 4-06 2.1e-05 32-OS
BI-20 1.10-0 G.9.04 5.4g.03 2.9-02 3.7e-02 2.00.0 I 1.3.-0 I.00-2 4A9-02 7-3e-02

Ra-22 0O.e+OO 0.00+00 0.040 Oe+00 OOe+Oo 0Oe.00 0 O .Oe+0 0.00e+ Oe+00
Ra-228 O0e+O 0.0.+o0 0.0.400 000400 0.0 0000 0.00 0.00 O.0e+00 O.Qe+00
h-227 Oe00 .Oe+OO 0000 0Oe+.00 0.OO O0 Oe+0 0000 00e+0 000+

Th22V8 01~f0 04 DJ00+ 01b"0 CAO+ 000 000 CAewO OeoO 00~

Th-230 0.0e+00 O.e00 0.00 0. O .Oe +00 0.0.-0 .0e+00 0.00 0.0000 O.Oe+
Th-232 00.00 0.0e+00 Oe+00 O.e0 0000 o.0.00 0.Oe400 0.0.O0 0.0e0 o.ne+00
Pe-231 0.0400 .Oe400 Oet00 0.0e+O Oe+-00 OetOO 0.0+00 O Oe+00 0e+00
U11232 0.00+00 .000 A+.0 00400 00.4 00 0.0.400 .O0.4 OOeOO O0 0 0.00

U-234 0.0.40 O.Oe0 .O.4 Oe+ 0 .0.4 0.000 - 0.0400 O.Oe+0 0.0e+O O.Oe+00 O.O.O4
U-5 O.Oe+ 0.0.+00 O..0 O.Oe+00 0+0 - OAe+ 0.0000 0000 000 0.0+00
U-236 O.00 O.O.40 0.0.00 0O+00 0.000 0.0 O.Oe+0 000 o.e000 0e+00
U-8 Oe+O 0.0e00 0.0.400 0.04+00 00e+00 1eo0 0.00+00 0.0.400 00040 0.o0.00

Pu36 O.e+0 00.400 00.400 0.0400 O..400 0.000 0.0.+ 00.00 .Oe+0. 0.0e+O
PU-m C.Oe+W ooo+0 0~00 Cne+00 - Qe+OO oooQ ODe+ 0OOeo0o O~e+00 oOe+oo
Pu-23 one.0 oo OOe+00 o00 +oo 0O.0O.0 0.00 Oe+ 0 0 0 .00o00 0.00+00
Pu-240 0.00+00 0 0 Q.eO0 00 040 0 0 0.0.4 00 0.0.40 -.0 000400 0.0e4

Pu-242 0.00400 o040 0.0Q+00 O.e+0000 OO400 O.e00 0.00+0 Oe+00 00400 O00
Pu-244 O.Oe+OO 0.e00 O0400 O0.+Oo O.Oe+00 - O..+0O 0.00400 00+00 4e+00 O.+.00
Am-241 .O0e+OO 0A40 0.0.+00 O O 0 .Oe .0400 O.000 0.0C.00 0A40 4.0400 O.Oe+
Am-242m 0.00 ..O 0.00 40+ O 0.+0400 0.00 0e+. O.+oo 0.00400 O.+0000 0.0 00e+00
Aa43 3O WW
Cm-242 0..+O 0.0 Qe00 O.e 0.00400 0.0.+0 O.+.4 A00 Oe00 Oe+00 0.Oe+00
Cm-243 O0e+00 O.Oe00 Oe+O O.e+O O.e400 0.0.40 0o400 0.0.400 O.e+0 O.e+00
Ct-244 Q .0+0 Obe00 0.0400 0.0.00 O.Oe+0 0.0400 O.0+4 e+ Oe+ O Oe+ 0. 00
Cm-245 0.e0OD 0.0.40 0.e+00 0e+00 0A+0 Oe0400 0.0e+00 Ob+00 0O+00 0.00

Ct-247 0.Oe400 O.040 0.0+00 O400 0.0e+0 0+00.00 O+00 O.0400 O0+00 O.Oe+O
Cn-248 0 .400 0.0.40 Oe+.0 Oe+00 0Oe+00 O.e+00 o04 0O400 0.e0o o.0+
Sk-249 0.0000 Oe+W0 00+00 0 0.00+00 O.e+0O oOo Oe+OO O.Oe+OO O.De+0
Ci-248 0O.OO O.Oe+00 O.O+O0 0.Oe400 OAe+ OAe+00 0O0e+0 0.e+0 000 .e0.00

C£5 0. Oe+O OAe00 0 0 0.00 O.Oe+00 O.Oe+0 O.0e+O0 O..+ 0.0b+O0 0.0e40
Cf-251 00+00 0.0400 0.0.00 0.040 e+ OOe+0 .Oe+00 O o00 0.+00 O.Oe+00 O.e+00
cr-252 o.e+o O.Oe+00 O.Oe+OO oAe00 O.Oe+ 0 O 0.+ 0 0.0e+OO Oe+00 0.0 O .Oe00400
C$2s4 O0e+OD 0.0e+W 0.00+00 0400 000 4 o 0 & o .Oe+O o.0.o0 Qe+OO 0.0&400

Not.: To cnvet teo Vake t conventional unt (mremfy per pCUg or mnuery per pCU ). multpl by 3.7.4
~~~~~~~~~~Ij-L £9t 4UW.1'IU~2 F
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Normalized Effective Doses from Comer AmmbLG2NraidEecveoses frmCpe ~n -
Table G2.14 Normalied effectve doses from all pathways Airbome emissions

Ronudide Mass-based effective dose (uSvly per Bqg) Surficial effective dose (uSvly per Bqlcm)
Mean 5th 50th 90t 95th Mean Sth 50th 90th 95th

H-3 200. 1.10 2.4.-O 4.7.-OS 5-S 5A-S O ie-S 4.6-O 92-O 1.1.-05
C14 2.5604 7.7-0 1.9.04 4.6-04 .3e-04 4.80-04 1.5-04 3.6.-04 9.0.-4 12.-03
Na-22 0.0 O. 0.0.t00 0.00400 O.Oe+O .Oe+0O 0.08400 .0.0 00 0.00+ 00 0.0 O.400
P-32 4.8.O0 7.407 3.2e0l 14-5 1A&45 93.-S 1.AaS 82.-O 1.9-05 2.6-05

C1-3J 1.9.e04 92-OS 7.9.05 4A*-04 73O4 3.7e-04 1.8.-O 1.5.-04 U.504 1I4-03
K-40 8.1e04 1.4-04 S2B-04 1.7e-S 2.18-03 1.6-S 8-04 12-03 3.3-03 4.1.-03
Ca-41 04+00 O.O+0 0.O00 000 0.0.00 0.0 .4O O00 0.00+00 0.0.40+ 0.0.400 0.O00
Ca-45 0.0.00 0.00.00 0.0.00 0.0000 0.00+00 0.00 0.0.00 0.0e+00 0.0.400 0.04W0

CrS51 0.0.0 00 0.00. 0400 0.09+00 0.000 O.O..00 0.0.+40 0O+00 0.0.400
Mn-53 0.0.00 0.0.00 0.0.4O 00.00 OOeO 0.0.400 0.00+00 O.Oe400 0.00400 0.00.00
Mn-54 0.00+00 0.0+00 000+00 0.0.w 00 0.00+00 0.00 0.00+O0 O.O00 00 0.00 0.000
Fo-55 0.040 0.000 0.000 0.000 00 0.0000 OOO0400 LO.0+000 0 00 00+00

co-so 0.0.40 0.004W 000 0.0.40 000 0.o+ 0000 0.00 400 0.00+00 0.00400+ 0.00+0
Co-7 0.000 0.0.+00 0.0.400 0.0040 0400 0.0.400 0 00 0 0.08400 0.4Oe+0
Co-SB 0.00 0.00e+0OO e+ OO" 0.0.0 0.O O O O.e 00 0.0.00 0.0.0 0.0400
Co-SO 600 0 0 0'0 0.01)0 0.00 0.00+00 .O& 0.0 0 0 0 0.0040 .O0e+Q0 mO+.0

W-muIne" ,T-7 -4" S

63 0O.O0 000. 0.0.400 . OO .00 0.0.400 0.04O00 ODO 0.0..0 0000
zn65 12.O 2.7.-OS 9.7e-0S 2.4.-05 3.1.-05 Z4 53-OS 1.9.-S 4.7.-0 6.1-0
As-73 2.1.06 S.7.-07 1.7.-OS 3.9.-OS 5.0-OS 4.1.-0 13-O 3.3.O 7-5.-S 9.8.-O
So-75 u.e-04 5.- 1.4.-04 3.1 -04 4.1.-04 3.4 1.e-04 2.7e-04 5.00.04 7.96-04

-89 .0.0 0.0e00 004 0.00 0.0.400 0.00+00 0.400- O.0G40 O..0 0.Oe00
3,90 0.0o4-00 O.0.4-00 004000 0.0.00 0.0.4-00 0.0.40 .-OmewO 0.0.0 0.040 0.0000
Y-91 0.0400 00+e00 000.0 0.00 0.00400 000 0.00400 0.0.400 0.0.400 0.000+
Zr- 0.0.400 0.00.0 O40 0.0400 00 0 .4 0.00400 0.0.400 00.OA 0O.040

Nb-93m 0.0e00W 0.0.400 0.00.00 0.00400 0.00400 0.00400 0.0.400 0.00+00 0.00.00 0.00.00
Nb-9 0.0.400 0.0.400 0.0.400 0.0.4-00 0.0.400 0.0.400 0.0.400 .00+00 0.00400 0.0.400
Nb-OS 0.00 0.0.400 0.0.400 0.Q0 Q0+00 .0.0+0 0.0.400 0.00.00 0.00.00 0.000
MNOb 0.0 00 00.40 0.04O0O 0+00 0.00.00 0.040 0.040 0 0 0.00400 0.00400

Tog7m 0.00 0.000 0 00 000 O.Oe400 0.0.400 0.000 0.0.400 0000 0.0.00
To-99 000 O.0t40 0.0400 O.0.00 0.f00 0.0+0 0.00400 0 00 000+00 004e00
Ru-103 0.0+00 00+00 000 0.0.400 0.0+0 .Oe+00 0.000 0.0.00 0.00400 0.0040
Ru-10 00.400 0.0+ 0.00400 0.400 0eo 00 0.00400.0.400 .0 0 0.0.00 O.0+00

Ag-110n O.e+00 0.00+00 0.00400 0040 0.00.00 0.0.40 q040 40 0.00 0.00W
Cd-19 1.6-O 3.9-07 1.3*- 3.1e4 4.0.0 32-O 7.4.07 2-0 8.-OS 7.9.-O
Sn-113 0.0.0 0.0.400 0.0.400 0.0.400 0.0.+00 0.0.400 0.0.00 .OWOO 0.0.400 0.0.+00
Sb-124 70 1.39-OS 5343 1.4.0-S 1.8OS 1.4OS 2.6eOS 10 S 2.7.S 3.8.0S

Ta-123m 5.0.-OS 1.8.S 42.-OS 8.5-OS 1.1.-4 9.7.-OS 3.5.-S 82.0O 1.7e-4 2.1-04
TO127m 2.8.-O5 1-5 2.3.-OS 48-05 S5.8.OS 5.3-0 2.4.05 4-So-OS 8.9.-OS 1.1.-04
1-125 2.8-S 5.7.-O 20-OS 5.1-05 0.8O 5.1e-0S 1.1.-OS 3.9.-S 1.0-04 1-04
1-129 3804 8.Oe-S 2.8e.04 7.0.-4 9.2a.04 7.0e-04 1.5.-4 5A-O4 1Ae-03 1.8-03

Cs.134 2.9.03 9A&.04 25-OS 5.0.03- 6243 56-O 1.8.03 4.9.-03 9.7.-03 12.02
Cs-135 S.00S 1..-S 4.0.0S 9.O.OS 1204 9..-05 3.1-OS 75-05 1.7-04 229-04
Cs-I37 32-03 8.3e-4 2.7.-O .00-03 7.1 -03 82e 03 1.6.0- 52.-S 12-02 1AO2
Ba-133 O.O0 0.0000 0.040 00 00.00 mf.Oe+0 0.0e40 0.0+00 0..400 0.00400

Co-141 O.0 0 0 .0+00 0 000 0.0.00 .0.400 0.009+00 0.0.00 0.e+QO 0.0.00 O.e0+
Ca-144 0.00400 00000 0.0+.0 0.00400 O.Oe0 O..00 0.0400 D.O+0 0.000 0.F00
PR1-47 00400 0.0.4-00 000 0.0400 0.0.400 0.0e94 0.04 0 0.00400 000 0000

NUI(�U-I04U '-'-RI,
NUYC 14U U-10



Appendix G-2 Normaized Effctive Doses from Copper
Table 02.14 Normalized effective doses from all pafas: Alrbome emissions

Radionucde _Mass-based effective dose (pSv/y per Bqfg) -Surficial effectve dose (uSvly per BqIcm2)
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

Sm-151 0.Oe+00 0.0.400 0.0.40 0.0e00 0.00+00 0.00400 0.0.400 0.0.400 O.0e400 0.00400

Eu154 :O.Oe00 .Oe+00 040 Oe4OQ O.Oe+00.400 000400 000 .Oe0 0.0.00 0 00
Eu-155 Q.Oe+00 .Oe+00 O.Oe+OO 0.0.40 0.0&400 0.0.00 .Oe+OO 0.0.0 0eo00 o O.OeO
Gd-153 O.0.400 O.O O.e00 0O.e+00 0.0.40 O.Oe+00 O.Oe000. O0.400 O.00 O.e+00
To-160 - o0e+00 o040 0o0o 00+OO 0.0.400 0e400 00 0 0.0.00 O.Oe00 O.00

TM-171 OXe>OO O.Oe+00 . QOO 000+O O.Oe+OO : Oo -;O Ooe+00 Geoo ooo O.Oe+OO
Ta-182 0- O.Oe+00 O.Oe+00 O~eOO o~eoo O.OeOO o.Wo O.Oe+OO 0-o000 Oe+00 o.Oe+OD
W-181 O.O0W o.O+0 000 00400 O.Oe+00 Q.000 a.0e00 0.o.+00 00.00 O.Oe+00O
W-185 O.OeW00 O.0e00 0000 .00.00 0.0 40 0000 0.e400 C.0000 0.0.400 O 00

Ir192 Oe+00 0.oe400 O.0.00 O.040 0..4+00 O O 00.400 0O4 0Os+00 O.Oe+00
T-204 3.1&-O5 9 .9-06 2505 6e05 7.1e05 560 IleW5 4.7005 1.1e-04 lAe04
Pb-210 45-04 12e.04 3.9e04 8Ae-04 1.1e03 92..04 2Ae-04 7.5.04 1.70.03 22e43
Bi-Z07 7 04 12e-04 65.04 1.03 - 203 IAe-03 226-04 l.e.03 .- 0 3.5 3

Ra-226 O.Oe+00 O.Oe+0 0400 0.000 0OW 0.O.0 O.Oe00 O000 0e+00 O.O000
Ra-2 O.Oe+00 0.Oe+00 O.Oe+0 O.Oe+ -000 0.0.400 0000 .0 .40 00400 Q4Oe+0
Ao-228 00.100 Q 0e400 O.e+00_ Oe+00 0.0400 0e+00 O.e+00 00e+0 O 00400 .0+.00
Th-28 Oe+00 O O O ±e+O Op+O00 C W OO 0000 0e 0 00 QM+00

Th-230 00400 O.Oe+00 -OOO O.Oe+00 Oe+ 00 0.0000 0.0e+00 0.0e400 0.0e+00 0.e+0
Th-232 .00 O.e400 0e400 0.0.00 0 000 0.0- O..Oe+ 0 0.000 00.00 0.0e00
Pa-231 0.00400 00.00 000400 0.00 00.400 0 O..0 040 0.Oe+00 O 400 O.+00
U-232 0.000 O.0O0 O.Oe+00 0000 0.040 0.040 O.Oe+00 0.000 0.0.0+0 0.00

U-234 0.0.00 0000 0.0*00 0040 0.0.400 00000 0.000 0.0.400 00.000 0.0.e+0
U-235 .000 O..0O Oe+00 OAe+ O.Oe00 OAe+ O 0O0OO O.O.0 O00 0Oe400
U-236 0000 Oe. 0000 0000 0000 O.0+0 0Oe+00 O.Oe+00 O.Oe+0 0.0.00
W1-28 0.0.400 O.4+00 0Oe+00 0.e+00 O.e+0 0O0+O 0.400 O.e+0 Oe+00 o 00

Pu-23 0.0e400 0.0040 0.00400 0.0.400 0.0.00 0.00400 0.0.00 0.0oe00 0.0.40 0.00

Pu-239 O.OeOO 0.0040 0.00 0.000 0.000 0.00 0 000 0.0000 ..OO00
Pu-240 O.0400 0e+0 0.00 Oe+OO 0.400 00.00 0000 .e. Oe+00 O.Oe+00

Pu-242 0.Oe00 Oe+000 0.0400 00+00 0.000 0.0400 O.Oe+O 0.0000 O.Oe+00 .Oe+00
Pu-24 00.00 d 0e+ 0 0.0.00 00400- .O 0 00600 0000 .Oe4O0 0.00400 .Oe+00
Am241 0O.+00 O0e+0 0.0.00 O.40 OO00 0.Oe+OO O.0400 O.e+OO O.e+00 O.Oe+00
Am-242m_ Oe+ 000 0.0.40 0.0.400 0.0.00 Oe+00 0.0e400 O. 0 O.e+00 0.0e400 O.e+00

Cm-242 O.Oe+00 O.e+00 O.Oe+O0 0.oe00- 0.0+00 00e+0 0.400 00.00 0.0.400 O.O6400
Cm-242 .Oe400 .040 0.000 0+0 0000 .0e+00 0.400 .GOe+0 0.00400 0.0000
Cf-24 O.Oe+00 0.0.400 .040 0.00.00 0.0.400 -.0.400 0.0.00 0.000 0 4e+00 0000
Cf-245 O.Oe+ O.eo 000400 0.00 Ueo00 .0 Oe+OO Oe+00 O.Oe00 Oe+000O OeOO0

Cm-247 0.0O0 O.Oe+0 QOe+0.00 0.0.400 0.040 0.00 Oe+ 0.040 00 0000 00 0 006400Crn-248 Q.Oe+OO O.Oe+OO O~e+OO Q.Oe+00 OCe+W - .6 OC+O Oe+00 Obe+OO O~e+OO 0~e00

Bk-249 Q.O+00 O.Oe+00 .Oe+00 0.0000 0.0.400 -0000 0e+00 O.e+00 Oe+00 Oe+00
Cr-248 O.Oe+00 O.e+0 0.0.400 0Oe+.00 0.0.00 0.0000 0.0+00 00+00 O0+O0 0.000
Bk249 .OO 0.0o+O0 0.0.400 0.0.400 0.0.40sO~e0 0..00 0o00 0.000 0.O0 0..0 0.040

Cf-=25 0.0e+00 00e00 O0e+00 OA."00 O.+000 0O+00 0.00+00 O.0+0 O.e+00 Oe40
C-250 O..00 0.0+0 O.0400 0.0000 0.0.00 0.0" .0.040 0e+00 O.0.40 O.0e4OO 0O044DO
C;Z52 OMk+OOOW a OX"00 OO-0 O.Oe+OO OA"00O O.Oe+OOW eO O.Oe* OO U~evO O.Oe+OO
Cf-254 O.040 0.0.400 0.00400 0.0.00 00+00 O.+O O.0.40 Oa.+WQ0OO 0.0000 O04O0

Note.To convertToavalus to convetioalwls(m yperpCIIQ r femlyper paCO).mulilyby 374
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Nmaliazed Effectivo Doses from Copper Appendix G-2
Table G2.15 Nornallzed effective dose from external exposure: Alrbome emlsslons

Radonudlide - Mass-based effective dose (uSv y per Bqcg) Surfildal effecive dose (uSvNy per Bqlam')
Mean 5th 50 90th 95th Mean 5th 50h 90th 95th

H-S3 0.00400 0.0.+00 0.0.00 0.0.400 0.0 0 0.o.+0 0.000 oOe0 0.0"00 0.0.400
014 2.0e-OB 4.10-07 t.6e06 3.9.-00 4.7e008 3.80 7.80-07 3.1-O r.6-OS 92-S
Na-22 0.0Q+00 0.00.00 0.0.400 0.00+00 0.0.400 0.0.400 0.0.00 0.0.400 0.0.400 0.0.+00
P;32 S.7-07 8.8.-O 4.5e-07 1.5"o- 2.O 1.3e 1.7"7 S8 7 2 &8

C-36 3AO 4.8.-07 2.5.-0 7.4.0 9.6.-0 6.6.OS 9.1.-07 4.9.S 1.4-o45 1.8.-O
K-40 &60-04 1.00-04 5.0e 04 lA-O 1.8-S . 03 2.0e4 9-04 27-03 3A-OS
Ca41 0.09+00 0.000 0.0OO 0.0000 0.0Q00 0.00+00 0.00+00 0.00+O0 .0.400 Q.Oe+O
Ca045 0.0.00 .0400 000 0.00+00 0.00+00 0 0.40 0.00+00 x0.0+00

Cm-S 0.00+0 0.0.400 0.00+0 0.00+00 0.00+00 0.0.400 O.0.0 OO.0 0.0.+0 0.o.40

Mn04 0.0o+00 0.0.400 D.OO 0 00 0.0.400 0.08400 .04 O .+0000 Oe+.0 QOSO
Fe-55 0.04O O.OeO0 0.00400 W.00+OO 0.00+00 0.00+00 0.0.400 0.0000 00400 0.00+00

Co-55 0.040 O.00O 0.00400 0.0000 0.00-+00 00+0 0.00400 .00+00 0.0.0 0.0+00
Co.5 O.Oe+ W 0.0 Oe*.40 0000 0.Oe40 0.00O 0.0.00 00+00 0.0.+00 0.00+00 0.0+00
Co-58 0.00+00 0.00400 0.0.400 0.0.1-00 0.0400 04e+OO .00.0OO .0.400 0.+000 .OeO
Co.-S 0.0 O O 0.004 00 000 0.0O+00 0.00+00 O.00 0.0+00 0.0+00 0.00+00

NW63 0.0.100 0.00 0.0.4 O 0.500 QOe+OO O.+ O.+OO 0.00+00 0.0+00 00+00
Z-S 8.9e-0S 1.6-O Se-OS C805 2.3e-OS -.7OeK 3.1e s-O 13-o5 3.5-05 4-9o-05
As-73 4.9-07 t.1e-07 3.9-07 9-3.07 1e-OS 95-47 1.07 7.6-O7 1.8-e 24.4
So-75 tO-04 2.7-05 A8..05 :1.8o04 230-04 2.0-04 -52-05 1.6.-04 3.50-04 4.50-04

Sr89 0.00+00 00.400 0.0.400 0.0.400 00e+.00 0.00400 0.e4 O .O 0.400 0.00+00 0.00+00
SrO 0.00+00 0.0+00 0.0.+OD 0.0Oe+ 00.400 0.00+00 0. 0 O.O+0 0.0+O 0.4+00
Y-91 0.000 OO O.Oe 0.0.40 0.0+00 QOe+040 0.0+00 O.O040 0.0.400 0.0e+00 0.0.400
Zr- 00+0 0.040 0.00400 Ol40 0.040 0.0.400 0.0.400 0.0.+00 O.O0+O O.0+0O

Nb93m O.0"O 0.0.400 0.0000 0.0e000 O00+00 0.00+00 0.0400 .0.0e+00 0.0+00 0.0.+0
Nb-94 0.0400 0.0000 0.04+00 0..+0 000+00 0.0.400 0.0+00 0.00+00 0.00+00 0.00+00
Nb45 0.0+00 0.0.+00 0.0.400 O.O0 0.0+00 0.0+00 QO.e+OO 0.0e+OO 0.0e+00 Oe+OO
Mo-OS ;0..400 0.0.400 0.0.400 0.0o4 0800 0.0.4 00 . 00+00 0.0.4 00 00 00400 0.0.400

To57m 0.0.400 0.0.400 0.0+00 0.00+00 0.00+00 0.0.400 O.O0 0.0.400 0.00+00 .Oe40
To- 0.00400 0.0.400 0.0.400 0.0.+00 0.00+00 O.0eOO 0.0.00 0.0.+0 O.O.+00 0.09400
RwiC3 OXh+OO aOq+NO O.0b+OO 0.0s41D Q.0e*OO Oe+OO Q.e+OO QUe4OO 0.08+00 0.08+0
Ru-108 0.0040 0.00+00 O0.+OO 0.0.+00 0.00+00 0.0+00 O.0e+O0 -0.0.400 0.00400 0.0400

Aq4110m QO04OO 0.0.400 0.0.400 0.0e+00 0.OelO .0.OO 0.00400 0.0400 0.0.400 .O.400
Cd-109 75-07 1.A0 S.B-07 1.50B-0 1.9.-OS 1.404O 2.7e-07 1.1.-OS 2.9e-OS 7e-0B
Sn-113 0.+0 0.0400 0.00+0 0.00+00 0.0400 0.04+00 0.00+00 .0De-OO 0.00+00 0.0+00
Sb-124 We6-OS 12.-OS 5.0.OS 1.3.-OS 1.7eO 1-3o-S 22-OS 9-GO 2.5.-OS 3.3.-O5

To-123m 3.7e-0 1.0.0S 3.1e0S .6.O5 .6.-05 72e-O 1.9.-S B00.5 1.30I04 1.7.4
Te-127m 4.7aO 1-O 39.S .4.S .1-0S Me-OS 2.40- 7.6.S 1.6eoO5 10-05
1125 2.007 &5-8 1-P 4.10- 5.3.-0 3-9.-P 6a 2.90-07 7.9-07 1.0.S
M.29 5.00-06 8.4*07 4.3.-O 1.13.O 1.7.-O5 1ie-OS 1.6.4S 8.4O 15-O 3.2.-O

C-134 16.-03 72-04 22-03 4.5.-O3 5.-03 4.9e.03 1AO-03 4.3.-03 &70-03 1.1e-02
C-135 1.6- 3.3.-O 1.30-7 32 7 3.80-07 &1-7 6.3.eOS 15.07 5.1.-7 7.4"-7
Cs-137 29-3 52.04 2.4-OS 560-3 .7.-O3 5.6e.3 1.2e-03 4.6.-O 1.1-02 1.36-02
Ba-1Q+ 0.0.00 0.0.400 0.0e400 0.0.+00 0.00+00 0.0.+00 0.0.400 0.0400 0.0.400 0.00400

C.-141 O.Oe0 O.0.400 O.Oe+OO 0.0e400 O.Oe4OO 0.00400 0.0.00 0.0.400 0.0.4e00 0.00+00
C.-144 0.0.40 0.0.40 0.0.400 0.0.400 Q0e+00 O.0.400 0.0e+00 00.400 O.0.+OO 0.0.400
Prn-147 0.00+0 0.0.+40 0.0+0 O.0.+W 0.00+00 0.0.400 O.e+00 O.+0 OOe 0.0.400 00.400

NUREG-1640 0-118



ApenbcG2 Normabzed Effeadve Doses from Cm= -
Table 2.15 Normalized effective doses fom extem al eosure: Airborne emissions

Mass-based effective dose (Svly per Bqrg) Surfidal effecive dose (pSv y per Bqcm2)
Radionuide Mean Sth 50h 0 95th Mean 5th 50th O0 - 95th

Sn> 151 "9+00 OW+0 OOO 00 oxm Oxe0 Omb+OO 0e+00 OzeO Oe+0 QoOe

Eu-154 Ote+ 0 + OOOm aeOO O.Oe+ 0Qem QOe+ O.O+ ojFO .e+ O+V

Eu -155 0.0e 00 O .o 0 0 0.0e .00 0 e+0 0 0.0.00 0.0&400 C ..O 0.0e+ 00 0.0.400 0.0.+ 00

-153 0 . .40 0 .0.4000 0 .4 0 00 0 +00 0.0 . 0 OA0 e.00 O .Oe+ 00 0.0 .400 0.0 .4O 0 0.0e 00

T b-16 0 .O e +00 0. 0 0 O 0e+00 0 0 0 0.0e+ 00 O . 0e+00 o e+.00 0 .0.400 0.0.40 00.00

Tb-171 O .Oe+0 00 0.0.00 -.0.400 0 A0..0 0.0.00 0O0.400 O.0.00 0.040 0 0 000400

Ta-182 .Oe+00 .Oe+00 0.00400 .0.400 0.e+400 0.0.00 Ca0eo00 0.0.400 0000 0.0e+00
W-181 0.00Q00 0.0.00 0.400 0.0.400 00.400 O.Oe+00 O.Oe+00 0.e.00 O.Oe+00 0.0.00
W-185 O0.0O00 0.0.00 00e400 0.0.00 0.00.0 0.0.400 0.0.400 0.0.00 0..00 0.0.400

r-192 0.4e+00 0.0e+00 0.0040 0.0.400 Oe+O O0.0.0- 00.400 0.000 0.0.0e+0 O0e+Q
104 1S05 3.96 1.3.eOS 2.8-O 34e.05 2.9.-OS T.e06 2.5.0 5.3.05 6GSe.05
Pb-210 6W06 1.0-06 4.9-06 IA.05 1.8.05 1.-05 1I.06 Ae-06 2.705 3.5-O
B5207 72404 1.1.04 5504 1.5eS 20 3 14.03 229.04 1.103 3b03 380-03

Ra-226 0.00+00 0.0.00 0.0.400 0.0.40 .Oe+O 0.0.400 Oe+00 0.0e+00 O.Oe+00 0.Oe+00
Ra-228 0.0e+00 O.Oe+00 O.e+00 O.Oe+00 0.0e+00 .Oe+0 Oe+00 .e+00 .e+00 O.Oe+00
Ac-W Oe+00 0.e+00 0.0.00 O.0+0 0+.00 O.OeO0 0.0e400 O.040 O.e+0 0.0.00

Th22D . 0400 0.e4 0-.004 0.0.400 0.0400 0040 0.0400 O.e+O D.00 0.000

Th23 O. 0+O O e+O O.e+0 0 0400 0.0e+0 0400 OeW Oe.4O00 e+0 Q.+4
TP-23 .e+O 0400 0+0 O0..0 O.W O.0e+0 0.0+O 04too O0.004+ 0.0+0
Pa231 O.Oe4-0 0 0.0o400 O.0e+0 OO 0.0.0+0 0. 0OO 0.0e+0 0.0OeOe 0.0O400
U-23 0.0000 0.0.400 0.0.00 0.0.400 0.00.0 0.0.00 -0.0.400 0.0.400 0.0.00 0.0.400

U-234 0.e.4 .. e40 .Oe.40 0.e+00 0.e400 0. O.O40 O0e400 0.+0 0e00 04e+00
U-235 O0e.0 O0.0O 400 0 000 0.0.400 0.0.400 0.0400 0.0e400 0.04+00 O00400
U-236 O.OeOO 0.0+0 O0.040 0.e400 0.0.eO O.Oe+00 O.Oe4 O.0O0 O.Oe+4 0.0+4
U-38 . 0mO O0.+. Ob+00 0.400 O..40 0.0e. 00 o 0.0.400 0.000 0.0400

Pu-236 0.0eOO O.O0040 0.000 0.0.400 O0.+00 0.0.0 0.0000 000400 0.00400 O0.+0O
Pu-238 O.0+0 0.0000 0A0+40 0.e+0 0.0.40 0.0.40 O.0e+OO O4e+O 0.0.40 .0e+00
Pu-239 0.0400 0.e0 OAe+0 0.e+ O.Oe+0 O.e+00 0.0+ 000 0.0.e400 0.0Oe400
Pu-240 O0+0 0.00 O.040 0.000 0.00 0.e00 0.00 00400 1000 040

Pu-242 0.00e40 0000 0.000 O.Oe+0 0.000- .Oe0400 oe+ 000 0 +0.0e40 O.OeO0
Pu244 0.0040 0.0+0 O.O+O0 0.e+0 0.0e+00 - O.e+0 0.00e40 Oe+ O.Oe+ O.Oe+0
Am-241 .Oe+4 Oe040 0.0e400 OAe+ 0.Oe+W 0.e.4 000 0.Oe4 0e40 00Ae+0
Am242m O.0+0 0 4 0e+ .0040 0.000 000 -0 000040 040 0.0b40 Oe+4 0.0+00

Oin442 0.0e+0 0.0.0 0.000 0.e+0 O0.0+0 0.0.00 O.e+0 0.04 0.+00 A0o400
Cm-243 0.00e+00 Q O 0e+0 O.Oe40 0.0e400 - Oe040 0eOO O.Oe40 0.0+00 0.04e+
Cm-244 OWO0 00o00 0.000 O.O.0 0.00e+40 0.00+0 0.e040 0.e 0 00 0.00+00
QC-245 0.0400 0.040 0.0000 0.e.0 Q00+0 - .00 0.00400 0.0 Q +0 00000

COn-247 0e.400 0Ae00 0.0e+00 O..400 0.e+00 0e400 O.Oe+00 . 0e+0 00400 O.Oe+
Cn248 -.O O 00040 O 0 0.00e+00 -O0e+00 0.00 Qe4 0.00400 0.00+00 00e+0
Bk-249 0.0040 0.0040W0 0.0.400 00.40 0.0.0 00.4-00 0,040 0.00400 0,0.40 0.00400
C-248 0.0e+ O.Oe+0 0.000 0.004 Oe+0.000 0.eOO 0..0 e0 4A 0 Oe+0

Cr5 O.0e+0 O.Oe4OO O.Oe+0 0.e+O0 - 0O.O0 O.0400 0.0e00 O.Oe+0 0.e+ O0.0e40
Cf 251 0e+ 0.0e+00 O.Oe4 0.0e+00 0.0e400 0.0400 0.e+00 0.00400 0.0.0 0.0e+OO
CMm52 0.0.400 0.0000 O.Oe+OO0 .O.e00 O.e40 0.0+00 O.0e400 0..O+O 0.e+O 0.0e+0
Cr-254 0.000 0.040 O00 C00.00 0.0040 e+W 0 e+ 0.0e4 00 O O Oe40

Note: To convert thse values lo converonal nit (mremly per pCVg or mmmly per pCllcnf4 fulply by 3.7.4
U-li,~ ~ ~ NURU1041
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Nonralized Effect Doses from Copp Appendix G-2

Table G2.1S Normalized effective doses from Inhalation: Airborne emissions
Radlo cUde Mass-based effective dose (uSv/y per Bqlg) Surfidal effective dose (uSyly per Bqlmn2)

Ron°d Mean 5th 50th 9th 95fth Mean 5th 50ft 90th 95th
-S3 23.-a 6.60-07 20OS 4.O0e 4.9-S 4..-OS 1.8.-0S &9- 7.8.-O 9.6.-OS

C-14 3..-05 1.30-05 3.10-05 6.1.-O 7.4-OS S99O 2.S 60.-OS 129-04 1.5o-04
Na-22 0.00+00 00OO+ 0OO+ 0+00 0.00 0.Oe400 0O+.4 0.040 OD00 0.0.+00
P-32 2A8-07 40-O 1.9 6 0 .4-07 5-07 7.6e.OS 3.7e 07 12. -O 1.60.06

CI-30 507 1.807 &60-07 1- 2.1.-O 1.6.-a 3-5.-0 1.30-0S 32-O 4.1.-OS
K-40 2.7.O 6.7940 22.-A 1.-O8 0-5.OS 5.3-O 13-OS 4.3.OS 9.8.-O 12.-OS
Ca-41 0.0.+00 0.0.400 0.0+00 .O.400 0.0+00 0.0.0 .0.0.40 0.0+00 O.+00 0.0+00
CrO5 0.040 0.00400 0.00 0.040 000+00 0.00+0 0.00+00 0.00W Q0+00 6+ 0.00+0

M-SI 0.00+00 000+0 0.0.400 0.0.400 0.0.400 0.0.400 0.0.400 0.0.400 0.0.40 0.000W

Mn-54 0.00+00 0.0.40 0.000 0.0+0 0.00 0O00 0.000 Of0.00 .0.00 0.00+00
F55 00+00 0.00 000 0000 O Q v0.00+000 +00 0.0.40 0 4 0000 0.0.400 0.00

Co-5 0.00+00 0.00+00 0.0+00 0.00+00 0.00+00 0.0040 0.0+00 0.0.00 0.0.00 0Oe+00
Co57 00000 00+00 0.0.+00 0.00400 0.+00 +0.00+0 0.0+0 0.00+W 0.00+00 0400
Co-se 0.00+00 O.w00 000+00 Q0.o00 a0 0.00 0.00-0 0.00+00 0.000 0.00+00 O.O+00
Co-6 0 000 0 0.4+00 D 0 MO"40 .Q+O000 0.00+0 U&400 0.0+0 0.0.400 .0

NW63 0.00400 0.0.40+ 0.0 0.0.0 0.0.400 0.0400 0.040 O.O D 0.0940 0.00e4
Zn-65 13-e07 2.7-08 9.9e08 269-07 3.5e 2.50-07 .1e- 1.9-07 .1007 890-07
As-73 7.1o-07 1-07 5-O 1.3.-0 1.8.46 lAoS 3.40-7 1.1 .0 2.6.-O 3A.
8.75 211.-S .74V..07_1.7-OS .8.-OS 4.980- 4.1.-OS 1.3.-OS 3-3.-OS 7.4e-OS 9.6e-0

Sr89 0.O.0 0.00400 0.00.00 0.00+00 0.00400 .O8fOO 0.00400 00400 0.0.40 0.060
Sa-90 0.0.+00 00000 0.0.4 0 0 0.00+00 0.0800 0.0o400 0.0000 00.0. 0.00 0000
Y-91 0.0.+00 OO0 0.00+00 0.00+00 0.00+0 0.0400 M0.e00 0.0e40 0.0.400 0.00+00
Z-93 0.00+00 O.OO 0.00400 0.0+00 000 0.0+00 000+00 0.0 e40 00+00 000+00

Nb-93m 0.0.4-00 0.0.0 O.O.00 0.0400 O.0eO 0.040 0.00 0.0.400 0.0.0 0.00+00
Nb.94 0.00+00 0.09*O 0.0.00 0.0.00 CL0.00 0.0.4 O.Oe400 0O.O+0 0.0.+4 0.00+0
Nb-95 0 .Oa+ 0.0400 0O..400 000e 0.0000 0400 0+O 0.0+0 0.000+0 0.00+00
Mo-93 0.O+00 000 O0O0 0.0.400 0.0.+40 0DO+ 0.0 0.0040 0.0.00 D0O0

To.97m 0.00+00 00+00 000 0.0.00 0.00+00 0.00+00 0.00+0 0.0400 0.0.400 0.0000
To-99 0.0000 0.00 .O00 000 0 00 0.0+0 0.0.400 00.4 O b 0400 00.40
RFu-OS3 0.0.400 0.0e40 0.0.40 0.0.400 0.00400 0.00+0 0.0.400 0.00 00+0W 0.0000
RuWG 00+00 000 0.0.400 0.00+00 0OO. 0 0.0.+OO 0.0.400 .OQ 0.0.4- 0.0.400

Ag-110m 0.0.40 b+0 QOOO 0.0.400 0.0.400 0.00400 0.0+00 .400 0.0400. O.Oe40
Cd-109 2.8.-7 5.9.SW 2.1.4 5.5.07 7.1e 07 5Ae-07 1.1.-07 4.1e-07 1.1.-0 lAe-O
Sn-13 0.00+00 0.00+00 Oo+.O0 0400 .00 0.0.0+0 0400 000 0.0.0 0.0400
Sb-124 2-5o07 4.84O 1.9.47 4.90-07 .7.-O7 4.9e07 9.3OS 3.07 9..7 1.3-O

T6423m' S.4 1.9.46 4.8.40 1.105 1.4.05 1.1.-O5 3.64 92.-OS 21-OS 17.-OS
To-127m 1.10S 3.5-OS 8.9.- 2.0.0S 2.6-OS 2.1.O 38.-OS 1.7.05 3.8-5 5-O05
-125 3.60-07 7.0-S Z7.47 7.1-07 9.6e-07 7.0.-07 1.3.07 5.2A-07 1.4"0 1.9-O

1-129 4.5.-O 9.9-07 3.66 .7- 1.15 4.7-O 1.9."4 7.00 1.7.-OS 2.1005

C-134 1.305 4.3-O 1.0e .- OS 22sO 2.8e-05 2Ae.- 8.3-s 2.0-S 4A.-05 &5OS
Ca-135 1.7.-0 6.2-T 1.5a-0 2.9.-S 33e.-W 3.3- 1248 2.8.-OS .6.-O .8-OS
Cs-137 1.1.-05 4.1e.0S 9.5-e0 1.9-S05 23S 2.1e-OS 7.7e05 15-O 3.7-S 4.5.-S5
Ba.133 00+00 000 0.0+0 O+0400 000 0.0000 0O+O0 00+.0 00+00 a.0.0

C.-141 ODs+00 0.00+0 0.000 0.0.400 0000 0.0.400 0040 0.00+0 0.00+00 0.0.400
C&.144 0.0.400 0.0.+40 0.00+00 0.0.400 0.09+00 0.0.+ 0.00+00 0.04+00 0.0.40 0.0.400
Pm-147 0.0400 0.O+00 0.000 0.000 0.00 0.000 0.0.400 &0 0000 0.4

NURi�U-1MU U-IAJ
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A==diG2 Normalized Effec&c Doses fiam. CmmerA~oni -2 Nomlie Efetv Doerom oie
Table G2.16 ormalzed effective doses from Inhalaion: Alrbome em issions

Radiocgrde Mass-based effecve dose (pSvly per Bqg) Surficlal effecive dose (pSly per Bqcm2 )
Mean t h 60th 9 5ff 95th mean 5th 0th 90th 95th

Sm-151 0.00+00 QC0+0 0400 0-00OO Q.040 040 0400 Q 000 0e0 00 Oo00
k . .;F.5 a_-0+00

Eu154 O.O0 O. e+ 00 0 O e0 O.e000 QOe+O0 0.e e00 -W W V+00
Eu 55 .Oe+0 000 0. 00 0.00400 0.040 0.0.40 0.000 0.0e400 O.Oe+OD .0.400
Gd-153 0.0.00 .Oe+O 0 0.0+00 0.0.00 0.00 0.000OO O .Oe 0.0W 0.00
Tb-160 0.0e00 0.40 000000 0.0.4 00 0 0.0.0+ Oe+400 0.0.00_0 00 00040

Tm-171 0.0+00 0.+000 O.O0 .Oe+ 0.00 0..400 0+00 0.0.400 OMe00 0.e.40 0.04+00
Ta-182 0.0.400 0.00400 O.e+00 0.400 0.0.400 0..400 0400 04e400 O.e+00 0.0e+00
W-181 0.O00 + .0.400 00.400 0.0000 0.0e+W O0.e00 .Oe400 O.Oe+.00 0.0.40 O.0e.00
W-185 QOe+O 0.000 0.0e00 0.0.40 000 .Oe+00 O.0e+00 O.Oe0 0 .0.00 O.e+00

Ir-192 O.Oe+00 O.e+00 O..e+00 .Oe+00 O.e+00 .De+00 O.Oe+0 O.O00 .Oe0.0 O.Oe+0
-2 4ke-07 1507 W0 8.1e-07 -W06 890.07 3Oa.07 7.307 1.06 2.006

Pb-210 3.24 6.905 2e04 6.1.04 7.7:04 6.1e04 1.304 4Ue04 12"3 1.503

El-=0 1.1.-OS 2.6.-O 9.00- 2.1.4O 2.80.06 2.2.0 5.0.07 I.7.-06 4.2.-O U-06

Ra-226 O 0e+OO 00 00 0.0+000 0.0.00 0.0000 0.0.400 0..e+00 0.0.00 0.0.00 O4e+0
Ra-228 O0+00 0.0h00 .Oe+00 O.Oe+0 .e+400 O .Oe+00 0e000 O.0 Oe+O0 0 00
Ao227 O.Oe+0 .Oe+ 0.0 0.000 0 0 O.Oe+00 Oe+4 0.00 0.000 0.040 O0e+
Th228 0 .40 0Q 00 0.0.400 OO000 000 0..0 e 0 0.0.400 0. O O e 0.0400

Th-230 0.00 Oe+000 0.0.400 00400 0 00 0e.0 .00 O.Oe0 O.+OO 0.0600

Th-232 0.0 00.+00 0 0 O.e+0 OW 0.400 O.+.0 0.00e00 .Oe+0 0.e+O
Pa-231 .Oe+4 .e+O 0.0.40 .00 0.4e+W .4Oe00 .Oe+O00 .Oe4OO 0.0400 O.Oe+0
U-232 O0e400 O0e+N Oe 0+00 0.000 .000 .O400 0.00 O.e+40 O.Oe40 0.000

U-234 0.00 0.0+00 0.e40 0.0.00 O.0.40 .Oe+00 O.040 O.O+00 0.040 O.040
U-235 O0e+ O.Oe0 040 + 0.00+00 O . 0 Oee+O0 O.Oe+W 0.040 0.00400 O.0e40
U-36 QO.e W O0.00e4 0.04 0 0.0+00 O+0 0.0040 0OO400 4e+00 G.Oe+00 0.+00
U-238 .O040 .0.4 0 0.0.00 O.0400 00 .400 0.000 Oe+00 04 0.00+ 0.0400

Pu-236 O.e+ O0e+0O e+4 0.e+4 .Oe+400 0.-00. O.e+0 O.e+00 .Oe+O O.Oe4
PuQ238 O.Oe40 A40 0.e.40 O.e+O00 0e+W OAe4 QO.e+O00 O.00 0.e+400 0.e.4

Pu-239 0.040 00400 0.e4 040 O0 0.0+O Oe+OO 00.400 0004 O.Oe+00

PW240 0.000 O.O+0 O.OeO0 O0e+ 00 0 00 .Oe+0 .e0400 .O0b+O 0 00

P-242 0.0+00 0.0400 00.400 0.0400 O.Oe+00 - 0.0.400 0O .00 0 .0.00 .e+OO

Pu-244 O.Oe+0 O+O 0.004Q0e+OO Q O Oe.00 .0.00 0.0.400 0 400 0400 O.e+00

Am-241 Oe+000 0.0.0 0 0 .e+O . 00 - O.Oe+ 0.004 0.000 0.0.e+4 O.e4

Am-242m 0.+000 0+400.00 0400 000 0OO4 Ce0+0 0.e0 0.000 Oe400

Ct-242 0.004 00 O k0 O0.0+ .Oe400 .Oe+0 O.040 O.040 Oe+.00 O0040 O.040

Cm-243 O.e40 O.040 O.+00 e.0 Oe.040 O.04 O.Oe+0 O.04O O.+ 0.4+00

Cm-244 0.0+0 Os00 O.O+O0 QOe+0 O40 O.040 0.00OO O 0..4OO O.b00 O.0+00

Cm-245 O.+04 O..OO -0e+O OO+O; Oe400 ObO Q O 0.e+O Oe+0 O.e+N 0.0+

Cm-247 .Oe+0 Oe.0 40+0 0 .0 e+ 0.0000 0.O O.e 0.0.4 O.+ O+ O.0400

CM-248 0.e0400 .040 OO400 O.0+00 -0.+0.00 Oe+0 O.+04 O.e400 O.0+0 O.040

Bk-249 eOo400 0.0tO0 O.Oe4 Oe+00 .Oe+ O.+ O.040 O.040 O.0O0 Oe+0

Cr448 OB+ Ob.00 OA40 Oe*0 Q.Oe40 0.00+00 0.0.400 0.0+0 0.0.400 0.00400

Cf250 O.e40 0.0.+0 0.0400 .0.400 QOe+0 0.0.400 QOeO00 O.00O0 O0+00 0.00+00

Cr-251 .000 0..e+00 0.040 O.O 0.0.400 - 0.00400 Oe+00 0 O.+000 O.e4

C2 0.0000 0.0.400 0.400 O+0 .e+00 O.O" OOe+00 0.40+0.0 0.004 0.0+4

C-254 0.e0400 0400.00 0.O40 00.00 0OO 0 0400 0. 0 00 .000 0.Oe400

Note To convert Ihse values onventonal n b(remly per pCI{g or mnmmty psrpClcm). ltply by 3.7e-S
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Normalized Effective Doses f3mm Cover Appendi G-2
Table G2.17 Normalized effecive doses from Ingestion: Airborne emissions

Radonucd Mass-based effedive dose (uSyly per Bq~g) Surficial effective dose (uSv/y per Bqlam2)
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

1.13 407 1o07 345.-07 1.2.47 U447 &Se-W 12a 8.8-07 2.3.47 6..- 1.7.08 2.3OS
C14 2.1.4 5.4.05 1.504 4.1e.4 5.7.44 4.1.04 1.0.04 2.94 8.04 1.1.43
Na-22 0.0400 0.0.400 0.0000 0.00+00 0.0000 O.0400 0 Q00.00 0O400 0000
P-32 39- 529.7 2.5-O8OS 1.1-OS 75. 1.00 4-0 1.6.-05 2.2.05

C0-3 1.9.44 7.3.46 75005 4.3.4 72.04 3.7004 1.4.5 1.444 8404 1.40-03
K40 1.5.04 2.0.S 8.5.45 3.2.-04 4.9804 2.9.4 &7e5 104 &1.04 9.404
Ca41 0.004O 0.00400 0.0000 0.00400 O0400 0.0.0 0.00+00 OOFOO 0.0000 0.OO
Ca-45 000400 0.0.400 0.000 0. 0 0.00 0.000 .040 0000 0.00 M0.e+

0.51 0.0.+00 0.0.400 0.0.400 0.0.400 00.400 0.0400 0.0.400 0.0.00 0.0.400 0.00+0
Mn-3 0.000+0 O D 0.0400 0.000 0.000+0 0.00400 0000 0.0.+0 O.400 0.0.+0
MnW-54 0.00400 O.O 0.00400 04 0.00+00 0.0 0 0.0000 0.00400 0.000 Q00.00
Fe 65 QO0000 0.0400 O. O 040 O.0040 0.0940 0.0O 0 0 0000 0.0400

CW F0.00 O.O.00 O.000 0.0.00 0.0.00 O.Oe+ 0.0.00 0.0.400 0.0+00 0.0.400
Co-7 Obe Q 0.000 0.0 O .0.0 0.0.+0 QO+O0 O0O 0.00+00 0.0.00 0.0.0+
Co-58 0.00+00 OO.00 0.00+00 0.0000 O.0.00 0.004 00 0.0400 0.00400 0.0.400 0.00+00
Co-60 0t00 0.0.400 00+00 0.040 M00000 0+ 0O+00 0.0040 0O..0 0.00400

N-S 0.00.00 0.0.00 0.0000 0.0.00 0.0000 O.O.400 0.0.40 00000 .000 0.00+00
Zn-I 3Ae-O .3e07 2.4e-OS lie-O 9A-O 8.6e-O 12.46 4.6e-OS 1.3-OS 1.80-05
As-73 9A9-C7 22o-07 8.047 1.8046 2.5.46 1.80406 4.1.47 12- 3.5.4 4.9.-0
S.-75 7.0.45 1.3.05 4Ao-05 1.404 2.1.04 1A04 2.6.4S 8.5.05 2.8.44 4.1e-04

Sr-89 0000 0.0.+00 0.00400 0.0400 0.0000 0.00+00 00.00 .O0F0 o o 0.00+0
Sr-go OD 0 0e00 0 .00 .0"00 O000 0000 O.O00 0.400 0.000 0.0000+
Y-91 O.O 0.0.400 004 0.00+00 004OO 0.040 0.00f00 0.0.400 0.0.00 0. 0.00
Zr-93 O.04OO 0.0.+ 0.0.00 0.0O*00 00.400 0.0.+40 0.0.400 0.0.00 0000 00+

tb.93 0.0.400 0.0400 0.0000 0.0.00W 0.0.400 0.0.400 0.0.400 00.0 0.0.400 0.00400
Nb-94 0.00400 0.00400 0.00400 0.Q00 0.000 0.00+0 0.0040 0.0040 00+0 000
Nb-95 O.00+40 0.0.+40 0.0400 0.00+00 0.00400 .004 0.00+00 0.00 0.0040 0.00+0
Nb95 0 Q00e00 0 .0.400 00 0.0.00 0.0000 0.0400 O.0e+00 0.0+00 04.00 0.4e00
Mo-93m 0.0.40 0.0.400 0.00400 0.0 0.0.0 0.0..00 0.0.40 0.040 0.0.40 0.00
To-97m 0.0000 0.00+ 00400e+ D000 QO.00 0.0.00 0.00 0.0040 0.0.00 0.00+00
TG49 QOeOO O.Oe9m .0oe Omo 4S£ .Oe9OO Q.e8OO O.0aK O.kOOm Ombfoo QOmwO
Ru-103 0.0.+00 0.00+0 0.00400 0.0.400 QOe O.O40 .00 0.00+00 OW 0.000Q O.0.400
Ru-S100 M +0 0 o0 4 040" O.O00 0048+O0 0.00+40 0.00+O 0.+000 O.000 0U+0

Ag-10n 0.0.400 0.0400 0.0400 0.0.400 0.0.00 00. O400 00 0.400W 0.004 00 00+0
C6-l09 52.47 1.1.07 4.1.47 12.-O 11.O 12.48 2.1e-7 .7.9.47 2.4.-O8 3.e.
Sa-113 0.00+0 O.+00O .00 0.0.400 0.0.400 0.0.400 0.0.00 0.00400 0.0.00 0.00+00
Sb124 2.047 4.9.08 1.6.4 39747 4 Je7 .9.7 9.408 3.1e47 72.7 9A4-7

To123m 7.0-O 2.8e-08 5.6.-OS 12-05 1.6.-05 1.4.0 5.3.46 1.1e05 2.305 .1-0S
TO-127m 12e.S 4X9.-O 95.46 2.00.05 2.7.05 2.30S 9.1e8 1.8.0 4.00-05 52.45
1-125 2.6.-0 5.4.-O 1.9-05 5 -05 7.-O A.0.45 1.0.45 3.8.-O 9.8-05 1.3.44
1-129 3U-04 7.6.O5 2.7.44 6.9804 9.1.04 8.8.04 1.5.-04 529-04 1.3.43 1.8.03

C-134 4a-04 12-04 2.80-04 8.1.-04 7.944 .604 22e-04 5.3.-04 12-03 1.5.43
Cs-I35 4.80-05 1.5.-O 3.80-05 L7.-5 1.1.44 9.o.0 2.9.45 7.-OS 1.7.44 228-04

s-137 3.0-04 9.5 2.4.04 .4-04 7.00-04 5.8.4 1.8e-04 4.6.44 1.1e-03 1.4.o3
Ba-133 0.00400 00OO 0.0+00 0.0.W00 0.00400 0.0.+00 0.00400 O.00400 0.00 O.0000

Ca-41 0400 0.00+O0 0.00+00 O.O.+0 0.0+40 0 O* 0 .00 .+04 0.0000 0.0-0 0.000+0
Co-44 0.0.400 0.0.0 0.0.+00 0 O00 0.0.0 0.00400 0.0+00 0.0.400 0.00400 O.Oe+00
Pm-147 O.O040 0.0400 0.0040 0 0.0000 0.0.+0 0.0+00 0.000 0.0040 00400
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Appendix-G-2
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N*mmhwd Effcc&c Doses from Copper
Table 62.17 Normalized effective doses from Ingestion: Alrbome emissions

Radionudlide Mass-based effective dose (USvyy per Bq/9) Surfical effective dose (uSvly per BqIcm 2)
Mean 5th BOth 90th 95th Mean 5th 60t 0th 95th

s8>151 .Oe+D O.G0e .Oe00+00 O.0 . O00.O Oe+00 0.000 .e0 0 .Oe4 -
EL:
Eut54 O.Oe+00 O.+00 O0 O.Oo.0 Q.Oe+00 00.400 O.0O 0Oe+OO 0O0eOO O.o
Eu-155 .Oe+00 O.e+00 Oe+00 O.e400 OO0 O.Oe+00 0.Oe0 O.Oe+00 0.0000 O.Oe+00
Gd-153 0000 O.Oe+00 0.0.00 0.000 0.0 0 O.Oe+00 O.Oe+00 0. 0 00 O.Oe+00
Tb-160 O0e+OO Oe+OO 0. 0 Oe+O .O0+0 00.00 O..00 0.0.00 0.Oe+OO 0e+OO

TM-171 Oe+00 O.Oe+00 00.400 0.0e+00 .Oe000 O.Oe+00 .Oe+00 O.e+00 Oe+0 O.Oe+O
Te-182 00.00 O.Oe+00 0..400 0.0.40 0.0.400 0.e00 O.e+ 0 0.0e+0000 0 OO .040 +000
W-181 .0.0 0000 000 0000 0.0e400 .Oe+00 o.e400 0.0.400 O.O+00 O.Oe+00
W-185 .Oe+00 0.000 0.0.40 0.0.00 0.00+00 00e+ O.+.00 O.O.00 00400 0.04"00

-192 0.0.+00 0.00+00 0.0.+0 0A+0 0000 0O.Oe+00 0 O.Oe+ 000 Ob0.000 Oe00
Tl-204 Ik.-05 3.34-06 .6 3.1.e05 4Z.05 2.O 606 lo05 t65-O L6e.-
Pb-210 104 .8-05 126.04 2.9404 3.7.04 3.0e.04 7Je05 2Ae-04 U&.04 72e04
BW-27 106 2707 9.S07 29e6 306 2.7.06 .1e0 18.e06 6le.06 7.70-06

Ra-226 000 O.Oe+00 0.00 O.Oe+0O 01.0.0 0.0.00 .e+00 0.0e00 O.00 O.Oe+00
Ra-228 -00.00 O.e0.0 O.Oe+O 000400 OO00 0.00 O .Oe00400 .Oe+0 0O.e+ 0.0.400
Ao-22O7e40 O.Oe+OO O.Oe+00 0.0.40 0.0.+4 00000 00.400 0e+00 O.00 O.Oe+0
1h48 0.400e+ 00.400 0000 0.000 0.0.40 0.0.40 0..0 Oe+00 -Oe+0 00.400

Th-230 0.000 000 0.0.400 0.OeO 0.0.400 0.Oe+00 0.0.00 0.QOet 0.00+00 O..00
-32 0.0.400 00.00 0.400 0.000 000 0.0 0 00 .0.000.0.000.0.400 .0e+ 400

Pa31 - O.Oe+00 0.Oe+OO 0000 0.00 00.00 .0000 O.Oe+ 000400 O.Oe+00 .Oe+00
Um S.Ce40 0.0.40 000400 040 0.0&400 .Oe 04 0 O.e+00 0.Oe+OO QOe+OO 0000

U-234 000 0.400 0.0e400 0.0.00 0 .0400 0.00 0 Q0. O 0e+O 0.0.400 0040
U-235 Oe00 O.e0 O.Oe O.Oe+00 -0000 O.e00 O.O+O0 O.Oe+OO O.Oe+OO 00.e00
U-36 O.Oe+0O 0.0.00 00400 0.0e00 O.e0 00 O.Oe+ O O.Oe+00 .Oe+00 Oe00

-238 0.0e+00 OO0 000400 O.Oe+O0 0)000 0.0400 O 0.e0.4 0 0 0000 0000

Pu-236 O.Oe+00 0.0400 0..40 0.0.00 O0+00 0O.O. O.Oe0 0.0000 O.Oe+00 O.e+00
Pu-238 O.Oe+ 00e400 Oe+00 0.040 O.Oe+OO 00000 e00 .Oe+0 000400 O.Oe+00
Pu-39 O.Oe+00 Of 0 00 0.00 0.0.00 - O.Oe+OO 0.Oe+00 0.0e40 0.0000 0.00 0Oe+00
Pu-20 0.O+0 OO 00.400 0000 0.0.400 0O400 0.0040 0.0400 00e400 Qe00

Pu-242 0.0.+00 000.00 0.040 0.040 0.0000 0.0.400 Oe+00 00+00 0.000 .Oe4OO
Pu244 0.0 0 0000 O.Oe+0 0000 O.Oe+OO 0.000 0000 00000 000 0.+00
Am-241 O.Oe+00 0.0400 O.O+0 00400 0.0+OOD0 0000 0900 O.Oe+00 O.Oe+00 O00

Am-242 0Ae+00 Oe.0 Oe+O0 00e400 .OW 0.00400 00.400 00.00 0 .0.00 O.+.00
r-243 00e400 09.00 0.0e+OO Oe+00 O.Oe+00 O.Oe+0 0000 O.e0 00400 O.0e+00

Cm-244 Oe+ 0 00.400 0.0.400 .O400 O.Oe+00 * 0.000 0.e0 O.0000 00e400 Ooe00
Cm245 O.0e+0- O.Oe0 O.00 0.0400 000. 0. 0400 o.0e+ 000 .4O0+0 0.000

Cm-247 OOe+ O.Oe+04 00 0Oe40 0.0e+00 0.0.40 0.0. O 0.Oe+ 0.0e0 0.04 O.Oe0000
Cn-248 0 0.00 00.0OO0e+0 0e+ 0 .Oe+OO O 0e+00 O.Oe.4W 0.00+00 .O 00 o0e+00
Cm24 Ob040 0000 0.0. O .Oe+O0.00 000+00 0.00.00 0 O. 0Q.0 00.400 0.00+00
CF-248 O.e+ O.Oe+0 0.0.+00 O.e+00 0Oe+00 0000 O.Oe+00 Oe+00 O.+.00 O0e+DO

CF-252 0.0e00 0.0.400 0.40 0..0 .00 .. 0 .00 .00+00 0.00400 0.0.400
C-250 00.400 .Oe+00 O.0.+0 00.40 .O0e+0 O.Oe+00 0.oe000 Oe+00 00eQ 000e+00
Cf25 000 000 O.Oe+00 OAQO0 O.Oe+OO Q.Oe+OO 0.0e+0 O.Oe OO O.Oe+OO OO
Cf254 Ql~e QQeOO Oje+O O.e+OO CAMM OA&+W Ohe+W C 00 e40 VO0he00

Note: To convert fiese values to conveonal units (mernly per pCIg or mmmly per pCUnf uMtly by 3.743
_-1 *t4 ir - *4
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Nommlized Effectin Doses from Copper Appendix 0-2
Tabl G2.18 Normalized effective doses from all pathways: Scrap truck-driver

Radionulid Mass-based effective dose (pSv/y per Bqlg) Surficial effective dose (uSyly per Bq/n 2 )
Mean 5th 50th 90th 95th Mean 5ft 50th 90 95th

H-3 00400 0.00 0.0.400 0.0.400 0.0.40 0.00+00 0.O*O+0 0.0.400 O.O 0.00400
C-14 SA-09 3.60o09 5.3e-B09 7.1e-09 7.6-09 1.00.08 6.7-09 108 1A-08 1.5"0-
Ng-22 1.50-01 1.0.-O1 1.50-01 2.0e-01 2.1 -01 3.001 1.90-01 2901 19901 4.30-01
P-32 2.59-04 1.60.04 250404 3.3e.0 3.50-04 4.86-04 3.1 0.04 4.70.4 6.50.04 7.00-04

a-se 3.1.-O5 2.10.05 3.1 005 4.1-0S 4Ae05 6.190S 3.9-0S 3.9-05 8.0O5 8.7e-S
K-40 12o-02 1o-03 12e-02 1.6e 02 1.70-02 2.4-02 1.50.02 2.3&M2 32-02 &Ao-02
Ca41 0400 00+0 0.0.00 0.00400 0.0000 Q0.0 0.00400 0.004 OOF 0.04 0.04+00
Ca-4S 1.6.- 1.1e-7 1.60-07 2.1-7 229-07 3.le7 2.0007 3.0-07 4.lo.7 4A-07

Crm 1.Ae-03 9.4A.04 1.A- 1-O3 2.0.-03 2.8-O 1.8-03 2.7-0 3.7e-03 40-03
Mn-53 0.0400 0.0400 0.00 0.0+00 0.0" 0000 0.00400 0.400 0.00+00 0.0.
Mn-54 U9e-02 3.90 5.602- 7.8 802 1.2-01 7.40-02 1.1 -01 1.50-01 1.7e-01
Fe.S 129-12 82*43 1.20-12 1.6o-12 1.70-12 2.4e.12 1.5012 23-12 32A-12 3A.-12

Co-S 2.eI 1.7-01 25o-01 3.4-01 3.6-01 5.00-01 32.-O 4.90-01 .8001 72"1
Co-57 92904 6.10-04 9.0o04 12e-03 1.03-03 1.86-O 1.10-03 1.7o-0S 2.4e 0- 2.6"03
Co- 65-M02 4-A02- '.49-02 86-02 9.1.-02 1.3.-Il 6.16.02 12-01 1.7.-01 1.8.-
co-SO i-oi 1.30-01 1.9e-01 2.5.-C 2.7601 3.7".1 2.4"-0 &6.-0l 490-0 5.3.-Ol

NI-3 2.0e-13 1A413 2.0-13 2.764I3 2.90-13 4.0e13 2.5.-13 3.90-13 52&-13 5.7.-I3
Zn5 43a-02 2.8-m 42o-02 5.802 6.00-02 8.02 302 &19-02 1.1e-01 12e-01
As-73 31.08 2.- 3.0.-O 4.0.-OS 4.3-0 6.00.08 3.8e-08 5.8.-0 7.9-08 850
Se-7S t3 2_860 13e-02 1.7-m 18-02 259-02 1.Bo.0 2.50-02 3-3e-02 .6e-02

Sr-89 2De0Q4 1.30-04 2.004 2.7*-04 2.9.4 4.08-04 29-04 39-04 5.30-04 5.7.-04
Sr-go 7.1 -04 4.70404 69o4)4 92e-04 9.9U4 1.4.-03 &88-04 13-OS 1.8.-O 2.0.-O
Y-91 49.04 32e4Q4 4.704 6839-04 .7eQ4 930.04 6L08-04 9.1a.04 12o03 13-O
Zr-93 7413 4.9.I3 7.3e-13 9.7e-IS 1.0e-12 1.46-12 92-13 1Ae-12 1.9-12 2.1*-12

Nb-93m 1.6e-17 1.0e-17 1.6-17 2.1.-7. 2.2.-17 1-17 2.0.-17 3.0.-17 4.1a-17 4.46-17
Nb-94 1.1-01 7.3o-02 1.1 .-C 1.50-01 1.-1 21.- 1.40-01 2.10-01 286-01 1e-01
Nb-95 keW02 3.02 4.902 6.5.-O 7.0.2 9.7.-02 82e-02 9S-02 1.3-01 1.40-01
Mo-93 &6e.21 32-21 620.21 1.00-20 1.1-20 1.30-20 6.0-21 12e-20 2.00-20 22o-20

Tb97m S.lo-07 3.4.07 5.0*07 V.7e7 7.10-07 9.99-07 6o-07 9.7f07 1-3o-0 1.40-0
To-99 5-V07 3.3.-07 4.9-07 &60-07 7.0-7 9.7e 07 6207 9.50-07 1.30-06 1.4o-06
Ru-103 28-02 1.90-02 2.8-02 3.7*02 4Da-02 35.-OS 3.5e02 SA-02 7.3e-2 7.9o.02
Ru-l06 1 -02 1.08.02 t5-02 200-02 2.1-02 3Z2 1.90.2 2.o2 3.9-02 402

Ag-110m 1.9e-01 1.30-01 1.9001. 2.5-1 2.7e01 3-1 24e-01 3.701 5.00-01 5A-01
Cd-09 2.7.-O 1.86-B 2.B- 3. 3.7- 5.2e-OB 3 .06 50-S 6.8.-O 7Ae-
Sn-113 1.402 92e-O 1.4.-S 1.8e-O0 2.0e02 2.7o-02 1.7e02 2.7-02 3e-OS 3.9-02
Sb-124 1-Cl 8.602 1.3 1.7*01 101 2-50-0 1.6e-01 .5-01 3.3-01 3.6-

To-123m 22.-OS 1.4*03 2290-M 2-OS 3.10-03 42.03 2.7.-03 42.-03 56*03 .1.03
T-127m 2.84-4 1.-04 2.7*04 3.7*04 3.9*44 5.4*04 35oe-04 5.3*04 72.44 7.7*-04
1-125 1.8.11 12-Il 1.7111 2.13-I 25*-Il 3.4e-11 2.2*11 3.3*11 4.5*11 4.9*11
W129 5.3.-O 4.2*09 6.209 82.-O9 &8-S 12*08 7.89 12.S 1.6*08 1.7-08

Cs-134 1.1e-01 7.002 1.0001 1.441 1.0-01 2.1.-1 1.3-01 2.0*4 2.7-01 30-01
Cs-135 2.9.07 1.9*07 29-07 3.8e-07 4.1-07 5.07 5.607 5.5007 7.40-07 &1*07
Cs-137 3.8-02 2.02 3.7e-02 5.0e-02 53-02 7.e02 4.7*-02 72 02 9.8*-02 1.1-01
Ba-133 1.76-0 1.1*02 1.702 2-3*02 2.40-02 3.3-02__2.1*-02 3.3*-02 4.40-02 4.80-02
tiRiM 1II.
Co-141 8-5.-04 &S*04 83-04 1.19-03 12.-03 1.603 .0 0 1.86-O 22-0 2.3*03
Ce-144 35.-O03 2.3*03 I5-03 4.6*03 4903 8.8*03 4.4.-03 6.7*03 9.1.-03 9.8-03
Pm-147 81.-OS SAe-0 6.08 1.10-7 1.1*t 1.6*07 1.0e47 1.5*-07 2.1-P07 2.3*07

14 UMZU-10q4j U-Li4
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Apedx2 Na=alized Fffective Do= fimm Comer
Table 218 Normalized effective doses from all pathways: Scrap truck-driver

Radionuride Mass-based effective dose (Sly per Bqfg) Surficlal effective dose (uSv~y per BqrM2)
Mean GE 50t 0th 95th Mean th 0ffih 90th 95th

Sl-151 1-3.-12 Uoe-13 lJU12 1.74-12 1.50-12 2e-12 1.-12_2.Se-12 .3e-12 3-12

Eu154 - 7.S&02 52e-02 7.7e-02 1.0.-C 1.1- 1 -C 9.702 1 -C 2.0l 22-1
Eu-155 8.05 e-OS 8.8.-05 120-04 1.3e04 1.7404 1.1e04 1.76-04 230-04 2.5-04
Gd-153 12.-04 75.-CS 1.18-04 1.-04 1.60-04 22*-04 1AO-04 2.2004 .0-04 32e-04
b-160 7Ui-C2 5.Oe-W 7e-2 99-02 1.1- l 1-l 9$-02 1IA1 1.C 2.1.- l

Tm-171 1.08 6.7.09 1.0eCS 1.3.0 lAo-8 2-W08 1.8.08 1.90 2.608 28-C
Te-182 8.802 5.80-02 8.602 1.1-01 12.- 1.71 1.-C01 1.71 22e-1 24-01
W-181 1.5-06 9.6e*07 1 -C06 1..-CS 2.0.e-C 260 1.0-6 g-W06 3.T.-6 4.0.-06
W-185 2 -06 13-06 2.06 2.7.-CS 2.9.-O 4A-06 2.e- 3.9.-06 52-6 .7-6

Ir-192 42-Q 2e0 42-02 Ue02 I6e2 82-02 t;2-M 8.Oe2 1.141 12"I

M204 2.0O - 1.O 1 -C05 2.-05 2.7-05 8.5-O 2e-5 3.7-05 .1-5 G5-C
Pb-210 7A-S 4.9-05 73-C05 9.7.-OS -Ie-04 140-04 12.-05 140-04 1.9-04 2.1 04
B207 -11-Cl 6.-02 1.0.-l 14-01 1 -1 2.01 1.3.-Cl 2.O-l 23.-I 2.-C

Ra-22 12"0- 6.10-02 12.-Cl 1.6.1 1.7*01 2Ae-01l 1.S0 2.3-01 32.-1 3AO1
Ra-228 6.1-02 4.0e-02 602 8-02 802 12.-Cl 7.5-02 12e-C 1..-1 1.7.-01
Ao-227 1.7-02 12e-0 1.7-02 2.3*02 2Ae02 3Ae.02 2.02 3.3-0 45e-02 4.80-02
h22 1 l 6802 1t 1 1. 1AO 2.0 t1 1.91 2"0 2.84C

T-230 .10 2.0-6 3.00 406 4.3S 5.9.-C 7.-0S 6..-C06 8Oe06 8..-06
Th-232 8.0.5 39- 7.- 12-04 1-04 -1..-04 74.-5 1-04 2Ae-4 2.7.04
Pa-231 14.03 GA-04 1IA& 1.9e.03 2.00-3 2.-03 1.8e03 2.7-03 3.703 4.0e-03
1U3 4.1e*4 2.0.04 S -04 62e-C4 Ue-04 7.9-04 7e404 754 1.2e-03 140-03

U-234 3Ae-f 2.e-07 3Ae.-O 4Ze-07 4.e-07 .6Ae-07 42e47 6.5-07 B.8-07 89.707
U25 3Ae-3 22e-03 Ue3 44*03 4.7.03 S..03 42.03 64-03 8.7.3 9Ae-03
U23 18-7 6.908 1.0-07 140-07 1I07 2.0e.7 130-07 2.407 2.74*07 2.e-07
U-28 1.e03 129-03 18.43 24-03 2.5e-03 3 230- 3 3.5.03 4.743 5.1e-

-t2~~~~- 

Pu-236 2.9.07 1.9*07 28-7 S8-07 4.1e-07 6 .8-C7 3.8.-C 5e7 7.507 L.e.7
Pu-238 L"08 - 5.7.8 7.7-08 862e-8 1.1-7 72e-08 1.1e-07 15.47 1.607
Pu-39 1.-OS 1.-06 156-C -2.046 2.1e-06 30e06 1.9-CS 2b906 S9e-OS 4.306
Pu-240 4.2e-8 28 4208 6.6e-8 M8 6.2e-C B aoe48 1.1.-7 2.07

Pu-242 358 23e-O 3.4s-08 4.6.48 4.9.- 6.08 4.3.8 6.6.48 69.8 9.76-08
Pu-244 2.2e02 14.02 2.1e-02 229-02 30-02 42-02 2.7.O2 4A-02 - 6.68-02 .10-02
Am-241 1.1.46 70-07 1.10m 1.-06 1.6-CS 22e-0S 1AO-CS 2.10-05 9.-C06 3.1e-06
Am-242m 2.7.04 1.9-04 2.7404 .5-04 3.04 52-04 3.43.04 _e-04 6.9.44 7.-04

Cm-242 ie-7 1De 07 1 07 2.047 32 3047 1.907 297 40-C 4-3f7
Cm-243 3.0-03 :-203 2.e43 3.9e-03 429-03 6.8e3 7e-03 5.7.43 7.803 -03
Cm-244 1.A47 .1.-C IAI07: 1-07 1.0-07 2.707 1.7.47 2.607 6e-07 3.8.47
Cm45 B.5-N044U.04 640-04 8.6-04 9.1.04 1.3.3 8G.-04 1.203 1.79-318.3

Cm-247 18.42 120-02 1.7-022 2 2 262 :SA- 2.2e-02 3..02 4.02 4e-M02
Cm-248 4Ae-12 3.0e-12 -456-12 6.0-12 6Ae-12 8.9-12 6.7e-12 8.7-12 12e-11 1.3e-11
Bk-249 4A0e-7 2.0-7 3.0-07 6.0e07 6.707 78.C7 3847 74.07 1.2-C6 1.306
Cf248 4.1e-18 2.7.-08 4.0e.08 5A8 57-08 7- 6 5.1"-8 7.7-08 1.0e-07 1.1e07

Cf250 1.9e-12 120-12 1.9-12 2-12 2.6-12 3.7-12 2.30-12 3U-12 4.16-12 6.3-12

Ci251 103 12.3-O 1.7.-C 2.3-C 2.56-3 3A-3 22e-03 303 4-CS 49-C

Cf-252 8.3.48 6.8 8.1.-48 11-07 120-07 1.6-7 1.8-07 1.67 2.1"-7 2.3.07

CN254 120D 8.0.01 12.+00 1.6e+00 1.7.400 24e400 1500 2 3.100 34040

Note: To conVert tese valUeS t convent un (mmy per pClg or mremy per pCUmf), muiply by 3.7.-

0425 NUREG-1640



Normalized Effective Doses fmm Comer Appen&i 0-2
No-lzdEfcieDssfo Cowe Arr-i -

Table G2.19 Normalzed effectve doses from all pathways: Metal product-driver
Mass-based effective dose (uSvly per Bqlg) Surfidal effective dose (USY per Bqhnm2 )

Radlonucilde Mean 5th 5h 90th 95th Mean 5th 50t 90th 95th
3 ~e0.0000 0.00 0.0040 000400 0.00400 0.000 0.0.+00 0.0400 0.00400 0.00*00

C14 040+.0 0.00+00 0.O0 0.0040 0.0.400 0.000 0.00+00 0.00+00 O00o00 0.0e"00
Na-22 9A-08 7.-C 7.40 1.8.-O5 22eOS 1.8-0S 52e-08 1.40-05 3.50-O 4.3.-05
P-32 4.8e.09 4A-10 2.09 1208 1.7.08 2.0-9 a5-I 5.1609 22.-S 32e 08

C 0.0040 0.00.00 0.00+0 O..00 .Oe0 0.0+O0 0.00400 0.0e+00 0.0*'-O0 0.0.0
K-40 7.407 220-07 S.9007 1.400 1.7e" 1.4.-00 4207 1.1e4CO 2.OS 3A
Ca-41 0.0.00 0.00400 0.00+0 0.0400 0.00+W 0.000 0.00.00 0.000+0 0.0.00 0.004W
Ca-45 2.8o-11 712 .0-Il 4.9.-11 8.011 4.99I 1.4.-1I &9-I1 9-9e-11 1.Zo-10
OrS ._0~J 1.Z.L ,a0-

M.-53

Fe-15

4.3.-0 8 - 3.1-08- 9.0-S 12-? 83S 1.7.-08 S.008 1.7e07 2.3e-07
0.0+00 00400 00.0 0.00400 0.00W 0.O0W 0.0000 0.0.00 0.00400 0.0000
12-04 3Bo05 9 .9e05 2.044 21w-0 2A-04 7.3e05 1.9-04 4.5.-04 .4-04
2,0.-14 4.8*.-S 1.Se-14_4.00-14 &.0-14 . *_j4 929-15 I 2-9014 7.88-14 9.6.-14

_ _

Co6 4.1 0-C3 7-04 300-03 - 70-03 1.1-02 8.0e-0 1.3e0-3 5.80-03 1.7-02 22.-Ol
Co-7 3.5.-S &09-0S 2.e0 7.345 9-OS 8.-OS 1.1.-OS 5.0.45 1A04 1.80-04
Ca-o 1.003 1.70-04 7.60-04 22943 2.8.43 2.0-03 320-04 143 4.-03 5.6-S
Co-60 4.10-S 7.0.04 0-03 8.5.03 1.1-02 7.9e-03 1303 5.6603 1.70-02 2.10-02

NM-OS 3A4-12 S8-13 25.-12 7.10-12 9.3e-12 a6e-12 1.18-12 4.80-12 1.4811 1.8-11
Zn-65 3A.-04 9.10-05 2.68-04 6.7e-04 82-04 860804 1.80-04 &10-04 131-3 1.6.403
Aa-73 4.2e8 1A048 34S 7.8.08 9.58 8.1- 2.7048 8.60-08 15.47 1.9-7
SO-75 12.404 42-05 9.9.405 2.44 2.7.-04 2.3.404 .0.405 1.9.44 4.3.-4 5.2044

Sr-89 93e-09 1409 72.09 1.8e-08 23048 1.8-OS 4.6.49 1.4-08 38 4.5e-08
Sr-90 4.8048 1.4.408 3.808 9.1.48 1.e1.7 9-3.08 2.608 7.308 1.8e-07 22007
Y-91 21. 5.7-S 1.7.08 42.408 53-C 42-OS 1.1.-04 32.8 a1e.08 1.0e-07
Zr-93 129-U 441 90-15 22a-14 2.7-14 2.30-14 M-IS 1.8e-14 4.4o-14 5A014

Nb-93m 5.8-18 1.6e-1B 4.86-16 1.1.-1S 1.4.-I 1.10-1S 32A-IS 8.S-IS 2.1-15 2.7.-1S
Nb-94 8.9.0S 2.0DS 55-8 130-05 1.6e-05 1.3.-OS 3.9e4 1.1e-05 2.6.05 3.1e05
Nb-95 1.7e46 3.9.-07 12-OB 3.4.0 4.40-06 3.300 75-07 2.4.O &64 8.6-
Mo-9 2.9-10 .0.-17 22s-IB &.-IS 6.8-1I S7e-1 1.5.-I8 4.3.-IS 1.1u-15 1Ae-t5

To-97m 1.10-10 .19-11 &7*1 2.1e-IS 26e-fO 2.1t-10 5.9-11 1.7.-I0 4.140 &1.-I0
To-99 73-11 2.1-11 5.9-Il 1Ae-10 1.7-10 1.Ae4O 4.1e-11 1.1-I0 2.79-10 3A-IO
RFu-I 03 2.O-0 &7-04 1.3-03 40.43 4803 3.9o-03 1.1e-03 3.00-03 7.60-03 9.4.-43
Rui-lOS 1.7.-CS 72.-04 1.4.403 lMe-03 3A4.03 U3S U.3-OS AW 18. OS_60.-O 6.9.

Ao-l10m 21.42 .9-CS 1.7.42 3.7.02 42X-02 4-M02 I102 3A02 7.26-02 8.40-02
Cd-109 1.6-7 4.208 12e-07 3.1."7 3.8e-WO 31e-07 &1.-S8 2A"07 6.O.7 7.5.47
Sn-113 2.2.44 6.605 1.7.04 4.1e.04 5,1.e04 4.2.44 1.3.44 33.04 8.0e-04 9.8.4
Sb124 23*03 40.04 1.7e.43 4.8.03 803 4.5903 7.7e.04 3-33 93-OS 12.-02

TO-123m 25-OS 8.-O 2.1.-OS 4.6-05 5.4e45 4.8e45 1.7.S5 4.0e0-5 J.9e-05 1.1e-04
T"t27m 2AOS 8.407. 2.0S 4.3eS 52.40 4.6a06 1.6048 38C 8.5e0B 1.0.05
1-125 0.A.00 0.000 0.0.400 0.000 Q0.0.O M4 0.0.40 0.0.400 0O.0OD0 0.000
1-129 0000 00.400 0.0400 .O+00 0.0000 M0.0 0.00+0 m000.00 0.0+0 0.00*00

Cs-134 1.0e- 3Be-04 8.7.04 1.9.03 2.3-03 2.0.43 7.3.04 1.7.43 3.7-03 4Ae43
Cs-135 7.7e-9 2.8.49 Ae409 14.8 1.708 135e-08 539 12e48 2.7e008 3.2S8
Cs37 &99-04 1.4e-04 3.2e-04 6.90-04 8.3e4 7.5e-04 2.70-04 6.1e-04 1.4.43 1.6-03
Ba-133 1.1- 32-T 887 2.1.4e 2.-C 22e 6207 1.7e.OB 42eC 5.1.0B

Co-141 4.1-08 9.3949 3.0.48 8.5.48 1.1.C 8.0a08 1.8.48 5.8.48 1.7."7 2.2.07
Co-144 1.e-7 We8 1.7e-07 4.0e-07 490-07 4.1*07 12-? 32o-07 7.9e-07 9.6.07
PnU-147 1.6e41 4.79012 1-1 &le-II 3.11 3.141 9.0e-12 Z5e640 0--I 73e11
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Appendix G-2 Niaie fetv oe rmCpeNdnnfized Effectivt Doses from Copper
Table 02.19 Normalized effective doses from all pathways: Metal product-driver

Radinucide Mass-based effectie dose (usvy per Bqtg) ISurfidial effective dose (p~Svly per BW=c2)

Radionclide Mean 5t 60th 90th 95th Mean 5th 50th 90th 95th
SM-151 2.6e44 7.7.-i5 2Lie-14 G-0e-14 L2e-14 Li1I 1.5.-I4 4.0.-I 9.70414 12.-IS

Eu-154 4.8.-0S 140-06 8.8-Ce 0.2.-OS 1.1.-OS 9-3.-O 2.76-06 7i3-06 1.80-0 2.2e-05
EU-l5S 2.3eOB 6.7.-OS 1.8.-C 4.4.-OS 5.-OS 4A-OS 1.0-08 U.e-OS She-O 1.00-0
Gd-i153 2.600 74-OS 20.-CS 4.9-C leOS Ue-O 14.-CS 3.9.OS 9.6-OS 12"-7
Tb-ISO 3.4.-0OS 96-07 2.7.-O .6S 8.3.-OS 660-06 1.8.-CS 5.-OS0 1.3-OS 1.6.-O

Tm-171 4.6.-Il 1.-l1 -3.6e-I1 8.70-1l1.I.IC4 8.8.-li 2.Se-1i 6.9e-l 1.76-40 2.0.-IC
T.-182 44.-CS 1.3.-C6 3.5-CS 8.6 1.0O Ghe-CS 2A.-OS 6.6.-OS 1.7.-OS 2.0-OS
W-181 3.0 8.76-ID 2A.-CS 58-09 72e-09 5.9-O 1.79MO 4.6.4OS ti.e-OS 14.-OS
w-US U*740 4.76-l1I1.3.-IC 3.28-10 4.0.-I0 3.3.-IC 9..-Il 2.6e-IC S8.3.-I_7.9.-IC

Ir-182 3.8e-03 140-03 32-C3 7.0.-0 SAe-C 74e-03 2.6e-03 020-0 lAe-C2 1.8.02
11m4 2.9.07 I.1e-C? 2A-C? 5.2e-07 6.3.-C? 5.6"-7 2.0.-C 4.70-07 1.0.-CS 12.-O
Pb-210 46.-O 7.3.-C 3.3.-C 9.3..C 12.-O5 8.6.-OS i&-O 64.-C 1.8.-0S 2.3.-C
BP-20 I.le-02 4.7e-03 9-.5e-03 20-2 220 22-02 &Be-03 18.-02 3.90-02 4.Se-02

Ra-22 7.6.-CS 22-OS 8-CS 1.5.-CS ie-OS 1.5 42-OS 12-S 28-S SeC
Ra-228 4.0.-C 11.-OS 3.1-OS 7.6.-CS 94.-CS 7.7.-C 2.2-CS 6.0-S 1.5 1.8-CS
Ao-227 6.4.-OS 1.1.-CS 4.7.-OS, 1.-OS 1.70-M, 12-OS 2.2.-CS 9.0.-O 2.6.-CS 3.3-S
lh-228 6.-OS 8.5.-CS 4le-OS 14-4 1.7-04- 12e.04 1.6.- S LIe-CS 2.76-04 3.4e-04

7h-230 6.3.-O 71.-IC 4.5.-OS 1.3.-S 1.O8.C 12-OS 1.5.-CS .6.-C 2.6.-OS 3.5.S
Tl-=3 -52e.-7 4.9.-S 3A4.-C 12.-O 1.7-CS 1.0-O SA9"-S 6.6.-C? 2.3.-S 3.2.-OS
Pa-231 I.0&C lAe-C? U75C 22e-CS 2.8.-O Ue0.0 2.7.-C? 1.5-CS 4.3.-OS 54.-OS
U-232 2Z.5.-O 2.3.- 1.6.-O6 57.-06 7.6.-O 4..-OS 4A.-C 32.-C 1.-05 tbe5.O

U-234 8.3.-ID 70.-Il 3.9e-IC 1.10.0 14.-OS 1.0.-OS IJOW-ID 7.5.-I0 22-C9 27.-O
LI-=3 2.9-OS 3.907 2.2.OS 6.3.-O 7.9.-OS 5.7.-OS -7C 42-OS 1.2.-OS 1.5
U-235 2.0.-IC 2..-1I 1.50-10 4.3.-IC 5.3-ID1 3.9.-I L5.11 2.8.-ID 8..-ID10 I-OS
U 1-238 1.3.-S 1.7.-C? 92.-C? We7-O *.e4-0S 24.-O 3.24C7 1.8.-OS 52-O 6.5.-OS

Pu-236 lie-IC 2-3e-Il G.Se-1i 2.7.-I0 34.-IC 2.5e-IC 4.4.-11I .8.-ID .39-ID 6.6.-I
Pu-238 4.1-l 7.30-12 .0.-4I 1.7.-li1.1 .IC 8.0.-li U4l 5.9.-Ii 1.7.-IC 2.1.-IC
PU-23 6.0e-IC 1.1.-b 4A4I 1.00 1.60- 12-09 2.0.-IC 8.5.-IC 24.-O 3.1.-CS
Pq-240 3.6e-Il 83-1-2 2.6e-Il The-Il 94e-Il 7e1 12e-Il Lie-Il 1.5.-ID 1.8-10

Pu-242 3.41i 6.0-12 2.5.4I 72.-I Ue9-Il 6.6.I 12e-Il 4A980-I e 10I V1.70
Pu-244 7.-OS6 i-OS 5.5.-OS ie-CS 2.0.-OS 1.5.-OS 2.6-CS 1.1.-CS 31.4CS 3.8.-OS
Am-241 12-OS 2.ieo~b 8.-C 2.5-CS 3.2&C 2.3.-OS 4.0.-CS 1.7.-OS 4.9.-CS 62-OS
Am-242m 12.-7 2.1.-O8S -8O 2.0-0 3.2.-C 2A-C? 4.1.-OS_1.7.C 4.8.-C 02.-C?

Cm-242 .79-Il 9.-12 42e-Il 12e-10IC 1e-10 1.1.-IC 1.9.-li 8..Il 2.3e.40 2.8e-ID
Cm-243 1.2-O 22.-C? 92.-C? 2.6.-CS 32-OS 24.-CS 42.-C 1.8.-CS 5Do-OS 6.3.-OS
Cm-244 5.7-I 9.90-12 4.2e-li 1.2.-10 1.6.-I0 1.ID4 1.994I1 82e-Il 2.3.-i0 29-ID
Cm-245 4Ae-07 7.7.-CS 3.3.-C 9.3.-C 1.1.-CS 1.5-C? 1.5.-C 6.3- 1.8-OS 22-OS

Cm-247 6.3.-C 1.1.-CS 4.7.-CS lie-OS 1.6.-OS 12.-OS 2.1.OS 9.1.-CS 2.6.-OS 3.28O
Cm-248 142 2A4I iO-12 2.9-12 3.6e-12 2.7.-12 4.6.-I 2..-12 5.60-12 7.00-12
Sk-245 12e-OS 14.-1C 84 2.8.-OS U.7-CS 2Ae-O9 2.7.-ID10-OS~ 54.-O 7.2.C
Cr-24S L5-1I 8.9&-12 3.8-Il I.I10IC 1-I 1.0.-I0 1.7.-Il 7i3o-II 2.1e-IC 2.6e-10

Cr-250 ?.o-13 14I 5.7.-IS 1.76-12 L..I"2 1.6.412 2.60-3 1.1.-12 3.2e-12 4.1.-12
Cr-251 8Zhe-07 1.5.-C? 62-C? 1.8.-OS 22-CS 1.8-O 2.6.-C 12.CS 3.4e4CS 4.-OS0
Ci-252 52e-Il1 ..- Il 4.6e-il 1.-9 lite-la 12-D 2.1e-Il Jie-li 2.5.40 32.-ID
Cf254. 2.9-04 4.8.-OS 2.1-04 8.00-04 7i-C4 5Se-04 69e-OS 4.0e-04 12-03 1.50-03

Note: To conut thevalues i coawenxona nt mnVy per pCilg ornmemperpClma.uliply by 37.4
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Normalized Effecive Doses from Copper Appendix G-2

Table G2.20 Normsaled effective doses from aU pathways: Slag truck-drIver
ide Mass-based effective dose (uSv/y per Bqtg) Surfidal effecv dose (uSv/y per Bq/nc2)

Mean 5th 50th 90th 95th Mean 5th 50th 90ft 95ft
H-S3 0.0+0 0.0400 0.0.00 .040 0.0.400 0 .0.+0 0.0.400 0.0+00 0.0.400 0.0400
C014 0.0.+00 0.0.400 Qb+00 0.0.00 0.0.400 0.0e00 0.0.400 0.0.400 0.000 0.0+00
Na-22 6.0-02 332 52e-2 9.902 12"-O 129-0 B.2e-02 1.00-1 1.90-01 2.40-01
P-2 1.5.05 2.9- 1.1.-O &1.-05 4.0- 05 2.-S 5.-O 2.1-OS .0-05 7.9.0S

0.38 4.7e-0S 2.10S 3.9eO5 8.06.05 1.00-04 92e-0S 4.0.-05 7.6.O0 1.5e-04 .06.04
K-40 2-3o-03 6.o-04 1..OS03 3.9-03 &10-03 4.4.003 1.3. 03 34803 7.7-03 1.0.02
Ca-41 Zq9e-B Ge-V 25e-O 5.00-0 N-0 5.6*B 1.3.-O 4.8e-OB 9.7006 1 05
Ca-45 1.5.-OS 5-le..OS w 1.00_27.05 3.50.0 3.00.05 1.Oe.05 2.50-05 U 5. 6.7.-O

C-51 3.9.OQ 1.7.04 3.3.04 6.50404 &6.-04 7.6.-04 32.-04 6.4004 1.30-03 1.7e-03
Mn-53 4.4e-07 A-? 3.7907 7.6.07 9e-07 8.57 2.7.07 72e.07 1.5.0B 1.90O
Mn-54 2.2-02 12e-02 1.9e0Q 3.6.02 4Ao-02 42e.m 2.2.-02 .60 6.9-2 8.e-02
Fe*S 3.7-O 1.1e. 3.1.-S 830-S a4e-O 7.100 2.1e-S 1e- 12.5 1.605

co-W e4-02 3.30.2 5-e.02 1.1e-O 1.3.01 120.01 2.02 1.1.01 20.41 2-01
Co-57 1.1.-3 5.9e-04 9.7e-4 1.9.-O 2.3-3 229-03 1.1e.03 1.9.-3 3.6003 4.60-03
CDS8 1.702 8-c03 1.4e-02 2.Z02 3..2 330-02 1.60.02 2.8e-02 3*-02 8.90-0e
Co.60 5.6-02 3.oe-02 0.02 9.60-0 12o-01 1.1e.01 5.7942 9.8-0 1.60-01 2A-01

N63 2.4.-OS 8.007 2.0-OS 4.3.-O 5.60 4.7.-OS 1.5-o 39-S 83.-S 1.1-S
Zn-65 1.402 7.50-3 12-OS 2-02 2.89-2 2.7e-02 1.49.02 2.3-02 4Ae-OQ 54.-02
As-73 4.5.-O 1.-oS 3.8.-O 7.8.O 1.0-05 .7-0 2.9o-00 A4A OB 1..-5 2.0.-05
So-75 O. oe0 0.00400 0e40 00.00 Oe0 0.40 0.0.+OO 60400 0.0o00_o.00

Sr 89 1.-5 3.1-OS 52-05 9.9- 1.3e.04 1.20-04 5.9. 1.00-04 1.9o-04 2.54
Sr-O N04 2.4-04 4.6.4 .5e04 1.1e-03 100.03 4.50-04 8.8..04 1.70-03 22.-03
Y-91 1.6e-O0 8.6.S 1.4a-04 2.6e.04 3.3e04 3.1e4 14 -04 2.6e-04 .1e-04 8.4e44
Zr-93 4-N0- 1.3.4 5 - 0.-OS 10.44 83O 2Ao-O5 5.4*05 1.5.-04 2.00-04

Nb-93m 7.7 246 2 11.846 1.40.03 1.8e-05 150S 4.6.6 12.-O5 2.75 3.5.-0S
Nb.94 4.40-02 2.5.4 3.8.42 7.342 8.9e-02 a6em 4.6e-02 7.3.02 1.4.-01 1.841
Nb-95 1202 5.6o03 1.0.42 2.0.2 2.6e-02 2.4o0O2 1.142- 2.0.42 3.9-02 5.2.42
Mo-93 2.9.S 7.7.46 25-O &.0.5 6.7-O5 56-0S 15-S 4.8.45 9-5 1.3

To-O7m 1.6.05 6.3.-O 1.3.05 2.9.-OS 3.6-O &25 125 2.6e-05 -05 7.0A.5
To-"9 2.3e-O5 8b0-O 1.9e.05 4.1-OS 529-O5 4.4.-O5 1-5.05 360-W 7.9.5 10.4
Ru03 0.00+O 00400 040 0.04W0 0.0oo 0.0.00 0.000 0.0.40 0.0"00 0.00+00
R u-Oo 0.0+00 0.0.400 0.0.00 0.08400 0.00 0.040 0.0 O40eD OD+00 0a0+00

Ag-110m 0.00400 0.0400 0.00400 0.0+0 O.Oo+W O.O. 0000 0.0.00 0.000+0 0.0.400
Cd-109 52OS 25-O 4A-oS 8.6.45 1.1.-O4 1.0.44 4.7-05 8.5-OS 1.7.44 2.1e-04
Sn- 113 4.8.03 2.6e.03 4.1e43 7.8.3 9.8-03 92.43 4.9e43 79-03 1.56-02 1.90-02
Sb-124 2.8.0 1.3-02- U&4- 4.60.02 5.9.42 5-9542 2.8.402 4.8. 9.0.-02 1.2-01

To-123m 0.0.40 0.0.+00 0.0.400 0.O+ 0.0400 0.0.40 0.0+00 0.0.400 0.0.40 0.0.00
To-127m 0.0.OO 0.0.00 0.0400 0.0.40 O W.40 0400 OO+0.0 0.004 0.0 0.00o
1-125 9.3.-0 1.9B-OS 7.99.5 1.7.4 22.44 1.8e-04 3.60-05 1.S-04 3.3.-4 4.3.-04

-129 9.4&04 t.9.4 &lo4 1.65.03 2.30-03 1.s-O 3U4 1.6.03 32e-03 44o-03

Cs-134 0.0.O0 0.00 00 0.0400 0.0.400 o O.04OO 0.0.400 0.0.0+0 o.O 0.00400 o040
C..135 0.00.00 0.Ou00 o.400 O.00 O ft40 0.000 0.00+ 0.00400 0.0040 0040
Co-137 000+0 0.04(*00 0.0.00 O.O0 0e+OO 0.00400 0.0 0.0000 0.0.400 0.00400
Ba-33 &5-03 48.3 7A-O0 1.4o-02 1.7.02 1.7-02. 89.3 1A.2 2.7e-02 3.4e-02

Co-141 5.9.4 2.7.-OS 5.0.-O4 9.7e-04 1.3.03 1.1.03 S5.2o-04 9.7e-04 1.99-03 2.5.-O3
Co-144 1-.-O 4-O4 1.3-3 2.4.43 3.0.-0 2.8-03 1.6-03 2.4e-03 4.7e-03 5.8.43
Pm-147 2.1-05 S.60-0 1.705 3.9-0S 5.0.05 4.1.-05 1.3.-S 3.2.05 754-5 9.7e05

_U E -_ 4 _ _ . _ _ 
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Apenix0 NornmEzed Effective Doses from Covocr
Table G2.20 Normalzed effective doses from ll pathways: Slag truck-driver

Radbndc~ide Mass-based effeces dose (Svly per Bqg) Surficial effective dose (Svly per qLarn
Mean 5th 60th 90th 95th Mean 5th 50th 90th 95th

Sm-15 l.Se05_42e-06 le-05 le-05 3.9-S 32e-05 92e-06 2.e-05 59e-O 7.5e.0

Eu-154 3.I02 1.702 26e-02 6.1e-02 62e-02 6.002 3.2e-02 6.Ie"02 9.7.02 1201
Eu-55 4.104 2.%04 3e-04 6.8.04 e-04 De004 4A.-4 5.5004 13 1.6e-03
GdI53 4A-04 2Se-04 38e-04 7.304 9e-04 S .6-4 4.6e-04 7Ae-O4 lAe.03 l.8-03
Tb-160 2Ae-02 12e-022.>e-02 3.9e-2 4.9.02 4.e-C2 2Ae-02 3 02 7.-02 9.6-02

TM-171 7.2e.- 2e-C e-06 C lie-OS le-05 A 05 62e06 1.1. 2.-05 S1e-O
Te-182 2.92 l.e-02 2.Se-2 48e.02 6.002 6.6e-02 3.e-02 4.8e-02 9.302 12e-01
W-181 6.05 -705 She-5 1.1.-C4 IA-04 1lie4 6.9eS 1.1e04 2.10-4 2.7.04
W-1B5 4.3-OS lIe-06 3.7.-06 -7.0e06 9.0-06 62e.06 29-CS 7.1.-0C IM-05 1..-OS

Ir-192 .Oe+00 OAe+0C Oe+00 00.0.00 0 Oe-O 0.400 0O 00 Oe+00 .8+00 0.e40O
T204 1.00 4Ae-06 9.0e-6 1.76-5 22-O .005 e6 1.7a-05 3 05 430-05
Pb-210 1.302 2.6e-03 1.0-0 2.6-02 U3ie- 2 2Ae02 42e003 2.0-2 6.00 610.02

i207 0.040 0.400 0.400 C.sOO 0.e40 0000 0.0.400 O0D 00.4-tb O0+00

Ra-226 6Ae-02 6e-02 6.0-02 1.0 1.301 12e01 6G02 1.1.01 2.0-eC 201
Ra-28 4.6-02 202 3.9.02 7Ze-02 -902 t.02 4.6e02 7.502 1Ae401 1I01
AW -3.701 1.101 2.9e01 6.6.01 8.701 7.1e-01 2.1l She-C 1Ue400 1.7.0

h-228 2.1-Cl 7e02 1.701- 3.8.01 4.8.01 4 jo-C1 h-Cl 3.3.0 7.30.01 9-U-0

-230 62 1 02 4.3.02 1A01 U1- 1.1.01 3.002 802 2.001 2601
Th-232 9e-2- 2.7.0 7.7.02 Ie1 2401 1.9e1 52M2 1.601 3.6.1 4.6e-C
P&31 lA-01 42e 02 .le-01 2.601 3Ae-01 2.86C .Oe02 22e.01 .101 & Se-1
U 22 U-l 4-02 12.01 2.9.- 3.7.0 3.0-Cl t2e.02 231 6.-C 72*01

U-234 e-C2 99e-03 2l8e-02 6.e-02 8.8-02 7.e.02 lie-02 560-02 1301 1.7.-0l
U-235 : e-02 1.1.202 2e-02 6.602 Ae402 6 2.102 .4e-02 1i 10le
U-W 3e02 92.03 26e-02 6-02 .1e-02 6G-02 1.7.02 5.1e-02 12-l 1.6
U-238 32e-2 .1e03 2.e- 6e-02 TAe-02 6.le02 1.74-2 4e-02 12-Cl 15.

Pu-236 4.1.-02 1.102 32.02 7ie-02 9-M02 7Ae-02 22e-02 62e.02 15.-Cl 1e-01
Pu-238 6.5e2 e-02 6.L102 1.2e-01 1A.l 1"I 3.6e-02 9.90-02 24-C01 3.0.
Pu-239 6.6e02 1A-0 6.1e02 12e-Cl iel 1i 3.602 1e-C 24e-1 Se-01
Pu-40 -6.602 1.2 Ele-02 12e-l 11-0 1.01 3.6.02 -1.0e1 2.4.01 3.101

Pu-242 6.1.e02 Be-02 48e--02 1.1-Cl ie- 12.-0l 3.4002 93e02 22e-01 .9.1
Pu-244 6S-2 2.4-02 53e-02 12.-1 1.50 1-Cl 4e42 1.0l 2.3-l 2el
Am-241 7.§0l 4A.02 1i 3.1-C 4.0C 32.01 8.8e02 2SeC 6.1e01 7.-C
Am242m 1.701 4.7-02 1.30 31.-Cl 4.0.01 3.2.01 6.90.02 2-Se-Cl 6.1.01 701

Crn-242 1.8e2 S.0003 1Ae02 3.4-02 4Ae-2 3.5-M02 U903 2.7e02 6Ae-02 L.e-02
Cm-243 1.3.01 3.-02 9.9e-02 2.3.1 3A0.01 201 6.Se02 ie- 4-e- 6.9e1
Cn-244 1.1"01 3e02 8.302 2.01 201 2.1.01 L56e02 1eC S.O1 .0e01
Cm-245 1.7-1 46.02 i-Cl 32.01 4.2e-01 3.-CM g2e-0 2.6 O- 6.1 .1e-Cl

Cm-247 1.6.1 S.e;02 1.3.-Cl 3.0e-0l 39. 1 3.1e-1 9.4.02 2-C 5.6-01 7.60-
Cm-248 6.0 1.7.-1 4.7.-C 1.1e+00 14e+00 12e+00 32e01 9.1e01 22e+00 28e+00
Bk-249 6.5.04 1.6.04 1e-04 12e03 1.-03 Ie-03 3e-04 98.-04 2.403 3.e03
Cr-248 3-02 92e-03 2.6e-2= 62e-2 6.1e2 6Ae4-0 102 5..02 12.- 1.6.

C-250 1A-1 32e.02 1.1e-1 2A-I 32.-Cl 2A"I - 72e-02 2.1.C Oe 6Ae-1
Cf-251 29.e-l 6.1e-02 2.3.-Cl 54e-01 7.Oe0l .6-C 1..01 4.4e01 1.0400 1.4e+00
Cf 7-02 2.1e-02 6.90-02 14.-01 ie- ie 4.0e.02 1.1.01 2.7.-Cl 3.5.1
Ca-254 4.701 2.-C 40"1 7.701 SCl 6.1.1 4.7.01 7.7.01 11400 19000

Note To cowert tiese vahus k c nentonal nt (my per pCVg or mnty per pcn 2). uMply by 3.7"
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Nomiazed Effective Doses fom Copper Appendix G2
Table G221 Nomaltzed effective doses from external exposure: Stag truck-drver

Radionclid Mass-based effeciva dose (uSvly per Bqtg) Surficlal effective dose (uSvsy per Bqkm2 )
Mean 5th 50th 90th 95th Mean 5th 50 90th 95th

H-3 0.0.400 0.000 0.0.100 0.4400 .00O 0.0.+00 0.0.400 .Oe+O. 0.0.00 0.0.+00
C414 mO.00 0.0+00 0.0400 0.000 0.0.*O 0.00O 0.0.+0 0O+.4 0.0.+O 0.00400
Na-22 6.0-02 3.3.02 5.20-02 9.90 12.O 1.2e0 5.2e.02 1.00-01 1.9.01 2.4001
P-32 12.-OS 2.3e a 90. 2.50 33.-05 2A9.05 4."5eS 1.7e.05 4.8e.0 6A.05

C-S3B 1.3e4OS 7.0-OS 1.10-05 2.1-05 2.8.-S 2.5-OS 13.-S 2.1.-5 4.0-OS 51.S
K40 23o-03 6.7-04 1.9.-O 3.9e03 5.1.03 4.4003 1.3e03 3.7.03 7.6e-03 9.9e03
Ca-41 0.0 0.0400 0.000 0.0.400 0.0.400 0.0.400 0.0.00 0.0.400 0.0.4e0 0.0.40
Ca-45 17 1.107 1.7a 3.2*07 4.0.07 3A.07 2.0- 329.07 .2.07 7.7.-07

cr41 3.9.04 1.704 3.3*.04 8-6.-04 8.6.44 7.60-04 32.04 SA4-04 13 -103 1.7e03
Mn-53 0.0.00 O0400 0.0.400 0.+O O..0 0.0.s00 0.000 O.O.0 00.00 0.000
Mn-54 22-02a - 12e 02 190Q 3.6e-02 4Ae2 42e-02 2.202 3.6.-02 L9.42 &6..02
F.-55 1.8i012 1.0e-12 1X.8e12 3.0.-12 3.8.12 3.6.-12 1.9.-12 .1.12 5.8.-12 7.3e.12

Co-M 58 B4e 329-02 5.5.02. 1.le-01 1-3.01 12 I 62o-02 1.1e01 2001 26-01
Co-S57 1.1 0-03 5.90-04 9.6-04 1.9.-03 2.0-0 22.-3 1.1e 03 1.9e.03 3.6e-03 4.60.0
Co-58 1.7.02 1.4e02 2.802 3.5- 3.002 1.602 2.80-0 5.3-02 894e02
Co-so 50-2 302 &09-2 9.6e02 12-01 1.1e01 5.7.-02 9.6e-02 1.801 2.3e1

N-63 7.90-11 4.10-11 6.71 1.3.-O0 15.10 1.5.-I0 7.80-11 1.3010 2.5.-10 32.010
Zn-65 1.48-02 7.5.-03 1.24 2.3-02 2.9-2 2.7..02 1.4e02 2-3002 4.3002 5Ae02
As-73 2.6-06, .60-07 22.S 4Ae 5.7e-OS 5.0S. 1.6.-O 42.O 6-O 1.1.-05
Se-75 0.0.400 040.00 O40 0.e00 0.0.400 0.00 0.00 0.00 OMe0 0..400

sr-8s 4.5.-0 2.3-0 38o-05 7.3.05 9.4e.05 88-OS 4.3e45 7.3.-O 1.4.04 1.804
sr-go 1I9.-04 1.00-04 1I6 04 3.1..4 338-04 37e-04 e-0 &1.4 6.00-04 7.5.04
Y-91 1.20-04 6.4.05 1.04 20.04 2.604 24-4 1.2.04 0.0D4 39e04 .00-04
Zr-93 1.20-10 &6.-11 1.0-10 1.9e- 4-10 243.10 12e-10 2.0.-10 .7.-10 A4.710

Nb-93m 1.3e11 7.40a12 1.11 22.-li 2.7e-il 2.6.Il 1.411 22e1-1 42-11 S-11
Nb-94 4A00 2.4.M 3.s-s 73-0 s.9e-02 8.5-2 4.69-02 7.3.-2 1.4a.M 1.7e41
Nb-OS 1.20-02 58-03 1.0-02 2.-M02 2.6e-02 2.4.02. 1.1e 02 2.0e02 3-02 5.1-02
Mo-93 22.-11 12-11 1.9-11- 3.60-11 4-9o-1 43.11 23e-11 3.7.-11 7.0e-11 &8.-11

To97m 1.9.-O 1.Oe-08 1.7e.OB 3.2e-S 4.0a-OS 3.8.-O 2.0-08 32-O 6.2-O 7.80B
To-99 51007 2.80-07 4A07 .40-07 1..-O 9.9e47 50-07 8.-0"7 t6eOS 2.0.4
RU-l1030.0 0.00400 0.0.4000.0.40 0. 0.400DB+ 0.400 0 Og+0W 0.40 .. 00 0. 04 00400

,W-105 O-Oq+C* CLOG~w O.Oe~w CL094 0.00 0.0.400 0.0.00 0.0.400 0.0.400 0.0.400
Ag-10m 0040 0.00400 0.0040 OO 0.00*00 000 0.09+W O .Oe+00 0 e40 .e40 O..40
Cd-I09 1.8.-O 9.9S06 1.5-OS 2.9.-OS 3.6*.5 35.-05 1.8.05 3.0005 5.6a05 7.10-05
Sn-113 4.80;03 2003 4.1e-03 7.8.03 9003 92eQS 48.3 7.9.003 15-02 1.90.02
Sb-124 2.8.02 1-30-0 2.4.-2 4.6e-02 5.9.42 S5-02 2.8.2 4.8.02 9.0-02 12.01

~~~~~~~~~~~~~~~~~~~~- , . .ll M llZ- =
To-123m 0.0.+00 0.OeO 0.00 0.00+40 0.0.+40 O0400 00000 0.e+OO 0.0.400 UoiCO
To-127m 0.00400 0.40 Oe+0 0.000 0.00400 0.0.400 0.0.40 0.0.400 0 09400 0.0.W00
1-125 7.1e-07 3.7e0-0 .le-4 12.-O 1.5O 1.4 7.-07 12.O 2.3.40 29e-
1-129 IA*O 1.Q0-0 1.5.-O 3O 3.8.4 3.5e06 19. _3.0 5.7O 7.1"6

Ca-134 MD00 0 Z 0.0.400 0.040 0.0.00 0O40 0.0.400 0.00400 0.0040 0.0.400 O.Oe+
C-136 0.004 0.0.00 0.0.40 0.0.00 0.00400 0.0.40 0 .0040 0..00 0.00+O 0.0000
Cs-137 0.0.00 0.00400 0.040 0OC0 0.000 00.00 000 00.00 0.0.4 0.0040
Ba-133 &60-03 4-03 7A-03 1Ae-02 1.7e-02 1.7.02 89-03 1.40-02 2.7.02 3.4e-02

Ce-141 5o004 2.70-04 4.9.04 9.6.04 13*03 1.1-03 5.0.04 9.5e.04 1.90-03 Z5.03
C-144 1.20-3 B.8e-04 1.1e203 2.0.3 2.5.03 2.4.03 1.3e03 2.1.-03 3.9-03 4.9e 03
Pm-147 1.5-07 &6.O 13-07 47 3.0-07 28.7 1.Se-07 2.407 407 5.80T
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AppeaftG-2 Nom2alized Effective Doses finm Copper

Tablet G2 Normal izedeffe doses from extenal exposure : Sl ag truck-driver

Radiwwd clid Mass-based ef ective dose (pSv'y per Bqg) Suriclal effectve dose (pS y per Bqcm2) 
RadienuMeadenMean 5th 50th 90th 95th Mean 5th 50t 90th 95th

Sin-151 2.7.-10 1.50-10 2.3e-10 44e-10 54e-10 5.1.-ID 2.8e-10 4A.-0 6.4.-1la 1.10-09

Eu-154 3.le-02 1.7&C 26e e-2 5.0.-Ce 62A-02 5.96102 32-02 5.e-02 9.71-02 12.I

" 5155 3.804 2.le-04 33e-04 6.-04 7.7e-04 74.04 4.e-04 620-04 120-03 I5-03

Gd-153 44e-04 24&.04 3.7.-04 7.2.-04 64&0 84W 47-.4 72-04 1.7e-03 1.74-O3

Tb-0 2A.C 02 129-e 2.002 3.902 4.0 4O- 2 4002 3.9-02 7.e02 9.&0

TM-171 9.8e07 54Ae? 84.C0 la 2.Oe-06 1.906 1b06 1.6.06 3.-S06 3.9.06

Ta-182 2.9e-02 1.6e-0 2 02 48- 6.002 -6 .02 .09.02 4.8-0 9-U002 12I01

W-181 6.7 -OS 36-05 .7.-O 1.1e04 A-04 1.3. 04 G.8e005 1.1e04 2.e-04 27-04

W-185 1.306 6.70 1.1.-06 2.1.06 2.-Ce6 206 1..O 2.1.e06 4.0e-06 ele-06

J1-192 0.00,00 0400 0.0000 0.D 00 0.400+ O.D 00 0.0000 0.400 .D .00

T-24 5-06 2.7 .Te06 4.7.-O 8.906 1.1.-05 1.le-05 1e-S 9.1e-06 1.7-05 22.-OS

Pb-210 1.5.S 3.62-OS 1.205 2.6-OS 3A.-OS 2 .90-05 .e-S 2.5 6-e0)5 6.5

B207 -O. Oe+OO 0.0000 ODeO .0+400 Q0D.00 O.eO000-e00 0.0040 .Oe400 0.040

Ra-226 4-C 2.7.-C 4.1.e-2 7.9002 9.80-02 93-0-2 5.0-Ce 6.0 0-02 8S1 11.990 1

Ra-228 2.5-02 1.1-e 2.1.e2 4.1.-02 5.00-02 4U-02 2.6e-2 4.le-W 7.902 9.9-0

Ac-227 9.1e-03 5.0e-03 73O 1.-02 18-02 1.e-02 4Ae-03 10-02 2.9-02 3te-02

Th-228 3..02 2 S1.-C 3-202 .- 02 7.8.02 7 -C02 4.0e-02 64-02 12e-01 1 01

Th-230 4e-O 2-2 6 4.0.-O 06 7e-0 9.5006 90-O 4.06 7.7.06 145 1..-05

Th-2 2A-04 7e-05 2.1e04 4.e-04 630-04 4.04 140-04 4.0004 .Oe.04 1.0e 03
Pa-231 -7.70-04 4.3-04 6.7-04 1.3.03 1.60-03 1.Se-03 8.e04 1.30-03 2403 1-03

L234 7 A 7 4.1e 7 6 AI& 12e-06 l ~ 6 -- & U a0 6 7 12 06 2 -46 06

U.M 2A&le.03 0 2le4 3 4 9- 2 .5e-3 . 20.03 .0.0 34 0-03 3.803 24. 003

U -236 - 1 V b e07 2 Xb e07 4 - " 6.0 e4 07 5.7 " 7 3.1e .07 4 A) 0 7 8 l 7 12 a 06

-2 JO 4 3 e04 b04 12e -0 A 03 A 3 7 04 12 03 22e 3 2 W0

Pu-23 7 07 2 e-0 7 6 .3007 1 2-O 1 5- 1 4- 4.7 607 1 .206 2 .70- 3O06

Pu 238 0 7 6 e8 .Oe 8 1.7 4.0 7 e07 2 5.07 1 .1 0 7 1 .7 7 97 41 e-7

P U- .6e -07 3.9-0 6 0 - 1 0 - 1 4-06 1 -06 9e 07 1 O .03 e-06 2.eO 

L I
Pu-240 7.90-0 2.0-07 6.e-07 14.-OS 1..-OS le-OS 4.7.07 1.3-0 2..-OS SSW-O

Pu-242 .708 6A4-08 B.34-8 1I607 -2Oe-07 17 1.O 7 -b07 e07 

Pu244 L.9.03 50.03 7.703 1- 1.8.02 :1.72 9.303 15-02 2.8-0 3.-02
Ar-241 4.6.-O 25-05 S3.9-OS 76e-O 9.3e-05 8.905 4.6-05 7.6-05 14A.04 1.-"04
Am-242r 2.I04 12e04 18.04 3.59-04 4.3.49 4.e04 22e-04 3.504 6.7.44 8A4

Cm-242 9.58 530-08 8 8 18et-07 2.00-07 107 9.9.48 1.e-07 .1e07 36e-07
Cm-243 2.103 12e-03 1.0.3 3.5-O -4.303 4.1.03 22e03 36.03 6.-3 8.5-03

Cm-244 9.148 6.08- 78-08 1.-07 1.807 1.807 .5-08 107 29.07 3607
Cun-45 .1Ie3 6e-04 92.4 1..03 22e.3 2.103 1.03 16.0 3.Ae-O -4-3-O

'M4- -*'- - 1.-2 6.0-3 4.2 .6.0 3-Ce
Cm-247 6.3- 4e-03 7.16-W A-C2 1.7.-02 1 e 0 1Ae-2 2et2 3042

Cm-248 L5-09 3.109 4.7-09 9.1e-9 .1e- 1.1.08 .7e-09 9209 1.7.08 22.08

Bk-249 1.e-OS 42.-07 1.1e-06 22-06 2.e0-C 2.0-06 .1e-07 22-06 430-06 5.-6

Ct-248 1.07 O8.O 1.307 "-07 32.07 007 1.6-07 2.6.07 4.9.07 62e.07

cr-2sa .2. 9 Ae 809 Z.7.0 52e-0 6-0 6.149 3-9 5e-09 1.0-08 13-

Cfa51 1.7e-3 GAe-04 1.-O 2Ae-3 3.- 3.3-O 1..03 2.8e03 5.403 6.703

CiS2 1S-07 8.1e08 14e-07 2.7.-C 3-0-07 32e-07 1.7.07 2.7.07 6207 64e-07

CA254 .6&01 1.9l 3.01_ .01 7Ae-01 6.901 3.60C 5e.-C 1.1e+00 1*500

Noto To converttse values to cnoaunits (nuemtperpCVga oraenyperpCw ultip bibr.7e-S
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Nrm lized Effective Doses from Copper Appedix G-2
Table G2.22 Nonnalzed effective doses from Inhalation: Slag truck-driver

Mass-based effective dose (Svfy per Bqlg) Surficlal effective dose (uSvsy per BqIcm2)
Rfoucflda Mean Fth 50th 90th 95th Mean 5th 50th 90th 95th
H-3 0.00+0 0.0.400 0.0400 0.0.Woo 0.0400 0.0.00 ooo 00 0.0*00 0.0+oo 0.0.400
C-14 0.0"00 0.0.400 0.0.00 0.0.400 0.000 0.0.400 0.O00 0.000 0000 0.000
Na-22 5.4e-S 1.5.-OS 42.-B 1.0-OS 1.3-S 1.0e-O5 2.806 82-OS Z0-0S 2.6-OS
P-32 4.7e-7 5.7008 3.0e07 1.0-O 1.AOS 9.08.07 1.1e0 5.7.-fa 2.000 2-S

Ca36 21e80S 7.6-OS 22.-OS 52.-OS &-OS 4.05 1.5.-05 42.S 1.0004 1. 3-04
K-40 4.4-O 84of07 3.3a- 8.9O 12O5 860B 1.6eS 8.3.OO 1.7e 05 2.-OS
Ca41 72e.07 20.-07 te.O 1.40-0 1.8eS 1.4.-O 3.8.07 1.1e46 2.6-O 3Ae-S
Ca45 1-05 28*46 7.904B 1.9e05 2545 2.0&S 5.3.0 1.5.05 3.7-O5 4.8-05

C-51 7.-W08 1e08 - &7.48 1.597 1.9"07 1.5-0 3Ae08 1.1.-07 2.8.07 3.8.-07
Mn-53 227 5.9.-S 1.7e 07 4.1e47 .07 420.7 1.1.7 &307 8.0.07 1.0e-6
Mn54 5.9*46 1.6e-S0 4.6.45 .1e05 1.4.-05 1.1.-05 3.146 8.9.6 2.1 0S 2-05
Fe-. 1Ae-O 3.e07 1.1e-0 2.7406 33-OS 2.8.4 7.447 220S-0 52.e8 &886

Co-5B 1.7e45 4.4-O 1- 3.2a-OS 42-S 3.3.-O &4e- 2.5-05 O .3.-OS a-S
Co-57 3.0.46 8.0e-07 2.3eO6 5.7e6 7A-OS 5.9.-0S 1.5.0 43.08 1.1.0 1.4.-S
Co-se 5.2.46 1AoOB 4.0.4 10.45 13.-05 1.0.-OS 2.6.-O 7.8.46 1.9.45 2.5.-0
Co-6O 1.0-04 2.7.405 7.7.45 199-04 2.4-O 1.9.404 5.1.45 1.50.04 3.7.44 4.80-04

N63 1-O 4.0007 12e 2.9e46 &8.45 3.0. 7.7e.07 23O8 5.6-OS 72-0
Zn-65 1.0.45 2.8a-OS 7.9"0 1.9.-0S 2.5.05 2.0-0 53.-OS 15-0S 3.7e05 4.8e45
As-73 1.3e 08 2.6e07 95-07 2.6-OS 35e-S 25. S.1e-07 1.8e608 5.0-O 0B 8.7e-W
So-75 0.0.400 0000 0.00 0.00 0.DM 0 0.00 0ow00 0 _m"0 000

Sr-89 2.9-O 7Ae-07 -22. 5.4.-OS 7.0.46 55O 1.4eO 4.3.46 1.1.45 1A-OS
Sr-90 1.1e04 3.0.405 4. ±0.44 2.69-04 2.1.44 5.6.0 1.604 4.0*.04 5.1.04
Y-91 2.5-OS .7e46 2.0.45 4.8e45 62e5 4-OS 1305 3.8.45 9.4.05 129-04
Zr-93 4.1.05 t.t-OS 3.2.-O 7.7.45 9.9.45 7.90O 2.1.OS 82005 1t-04 1.90-04

Nb-93m 8104 1.9-O 3-OS 1-OS 1.6.45 1.3.-O 3.5.-O 1.0.45 2.5.45 3.2-05
Nb-94 1.9.-04 52A05 1.5.44 3.6e-04 4.6.04 3.7e04 1.0e4 29-04 7.&04 9.0-04
Nb-95 3.9.OS 9.6*47 2.9.46 7Ae.4 9.7.46 7.o.4 1.8e-06 5.7-S 1.4*0S 1.9O-0S
MD-93 9.40 2.-6 7-3- 1.8.45 2.3- 1.8.45 4.9.46 1.4S 3A-OS 4A4-05

To-97m 1.0.45 2.8.O 82e6 2.0e 05 2.S5S 21e-O SA-O 1ie-05 3.8e-5 4.945
To-99 1.7.-05 4.5.-O 13-OS 3.1.-OS 4.0.05 32.-05 8.7.46 2.5e-05 O.1.05 78.-0
R-103 0.0400 0.0+00 0040 0.0. 000 0.0o000 0.000 0.0.00 0000
Ru- W 0.0.400 0.00400 040 MD0"0 000 O.O.0 0.00"0 0.00+00 0.000+0 0.0040

Ag-110n O.O00 0.400 0.00+0 0.00 0000 0.000 0.000 0.0.400 0.0..00 0.00
Cd-109 2.145 5.8.-O 1.790S 4.0.0S 5.1-5 4.1.OS 1.1e45 32.45 7.50-S 1.0e.04
Sn-113 7.6.46 2.0.46 5.96 1Ae405 1.9.-O5 1.545 39.46 1.1-05 .8-05 3.60-S
Sb-124 1.4-5 35e4 1.1.-OS 26.e- 3-OS 27.45 &7. -O le-05 &19-OS 6.7-0S

-ova

To-123m 0.0.4O 0.0"0 .0.40 0.0.m 400 0.0.400 0.00400 0.0+00 0.0.+0 00040
To-127m 0.0400 0.0.00 000 0 0 .40 0.0 0400 0 0.00 0 .00 0.00+0 0 .0.0
1-125 15-S 4.1.-S 12.45 2.9.- 3..-.OS 3.0-O 78-O 23e.-0S &7.-0S 7.30-S
1-129 1.5.-04 4.1.45 12.44 2.8.4 3.6e04 2.90-04 7.9.-O5 23.-04 5.5.04 7.1.04

Cs-134 0.0.+40 0.0.00 0.00400 0.0400 0.0.00 0.0."40 0.00400 0.0.40 0.0o+00 0.0400
Cs-135 0.0.00 0.0.400 0.0.400 0.0+QO 0.0FO 0.0400 0.0400 0.0.00 0.0.D0 0.0.400
Cs-137 0.0.400 0.0.0 0040 O."O 0.004f00 0.0.400 0.094,0 O.O4 OO 00.40
aa-133 8..-OS 1.7.-OS 4.9.-OS 12.-O S 1.55 12.OS 3-3.46 OX"$4 2.3-OS .0-OS

Ce141 SAe-OS 2.0O 6.3.-OS 1.5.-OS 2.1.05 1 3.90-0 12.0-S 3.1.-05 4.1415
C-144 1.9.04 5.3.-05 1544 3.6.04 4.78-04 3.8.-4 1.0-04 2.90-04 7.1-04 920-04
Pm-147 1.9.-0S 52.46 1905S 3.6-O0 4.7.-05 3.7.-O5 1.0e 2.90-05 7.0.45 9.0.-05
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gAppnil- Nornudized. Effecdve Doses frozn Copper
Table G2.22 Normalized effective doses frm hihalation: Mlag truck-driver

Mass-based effective dose (uSvly per Bq/g) -Surfidal effective dose JUSvty per Bqcm2)
RadionucUide Mean 6th 60th 90th 95th Mean 6th 60th 90th 95th
Sm-151 : 04e5 4e-06 12.-O 3.0e-5 3.8.- 3.0.-C 62e. 2Ae-C5 SbOS 74-05

Eu-154 2.1e-04 6S-O5 1.60-04 4.00 04 5.1.-04 4.10-04 1.1s-04 32e-04 7.7e-04 1.0e-03
Eu-155 2.7-05 7he-06 21e-05 SMOS 6Ae-05 5.-O 14.-05 4.1le-5 1.e.04 1.3-04
Gd-153 7A0-6 2e-6 She-06 lA-5 18.-O 1.-05 S3.9e06 1.1e-OS 2.7.-0 Se-4
Tb-160 2.1e-05 6.7-C 1.7-OS 4.0- 5245- 4.1e-OS 1.1.-O5 32-05 7.-S 1.004

Thn-171 5e.06 1.0-06 42e-O 1.0.O 1 S 10 28-6: 8.1e06 20.e-05 2 -0
TI-182 3505 93-S 2.7O5 65-S 8.A-5 6.7.-OS 18.- 52-S 1-04 I6.-04
W-181 1.007 2.7e08 79-08 1e-07 2A-07 2.e-07 52-OS 1-C7 37e-07 4.7.47
W-185 46e.7 12.07 3.69-07 8.8.07 1.1- 68-7 2307 6807 1.7-OS 2.-06

Ir-182 0.06+00 0.0.400 0.e400 0.O.e00 00.e00 0.0 00 0.e+00 0.0.00 0.0000 O.Oe+0
T1-204 8.0e07 2.10-07. 62.07 1-M06 20-S 1.Se-0 4.0.07 12.O6 3.-O 39-06
Pb-210 9Ae-03 1.5.-03 6.9-O 9e- 2Z-02 1.80-2 2.03 1.-02 &7-02 4.9.02
6=207 -0000 0.e400 0.0.40 0.0.00 000 0.000 O.e+00 Oe00 Qe+00 0.0400

Ra-226 Ao-M 37e43 .e-02 26e-02 33-02 2.702- 7.1e03 .1e-02 Oe-02 6e-02
Ra-28 1-02 4.3 12e-02 3.0e-02 4b-02 3.1e02 8.2e-03 2 02 .9002 7E.8-02
Ao-2Z7 3.501 9.-02 2.741 e-O 8"O 6.8e41 8-l 501 1.e+00 16e40
Th-m2 1.7.-Cl 4.7.02 1.3.-Cl 32.-0l 4.2.-Cl 3.3.O 9.02 2.6.-C 8.3.-C l 8..

Th-230 5.-02 1e-02 .4.3.-02 10C 13"l 1.1e-1 2.9.02 8 2 .0.-C 2.-C
Th-32 902 2.7-02 7-02 1.41 2.-Cl 1..1 5.1e02 15-01 3.6-01 4.6.01
Pa-231 1Ae-l 3.7.02 1.1e-1 2.l 3301 2.6e-01 7.1e02 2.1e-01 8.e01 6Ae0-C
U-232 1.5-01 42e-02 12e-01 2.9e-O 3.7e41 3.0.-C 8-02 23-01 S60 72.C

U-234 3.6-0 9.8-03 2.8e0-2 6.8e-02 8.7.42 70e-02 1.9e-02 5.4.02 1.31 1.7.01
U235 -3.30-02 8.9-03 2.80.02 6.Le-02 -02 :6-. 1.7.02 4.9.02 12.-Cl 1.5.01
U-236 3-30-0 9.1e-03 2e-02 6-02 8.1e-02 6-M02 1.7.-02 6.1e-02 12e0l 1.6.-
U-238 3.1-02 8a503 2Ae-02 5.80- 7.5.02 6.0-0 18.02 4.7.02 1.Ie-Wl 10Cl

l~~~~~~~~~~~~~~~~~~~~i m. -IS7W-0 eMU1 ZA -
Pu-236 4.0e-02 1.1e02 3.1e-02 7-M02 9.7.42 7o02 2.1.02 6.1e02 101 19-C
Pu-238 6.4e2 1.7.42 5.0.02 12.-C 1.-C 12.-1 3.3e-02 9.6e02 2.3.01 S.O-01
Pu-239 64e42 1.7.-02 52Oe-C2 12e-0 1..C 12-l 33e-02 0.6-02 2301 3001
Pu-240 6A-021.02502 SO lie-Cl 1.5.O l2Iel 3.3.-02 8.6-02 23Io0 3.0.01

Pu-242 5.9-02 1-02 4.6e-02 1.1e-C 1Ae01 12e-01 3.1e-02 9.0.2 2201 28.C
Pu-244 .50-02 19-02 43oO2 10.-C ie-l 1.1.1eO1 2.02 8402 2.01 26.1
Am-241 1.7eO1 4-M02 li-C1 1e9-01 4.0.01 3.01 862 2X"C 6.1.01 7.8.1
Am242m 1.7.-Cl 40-C2 13e 3.1e01 4b0- 2e-01 B.e-02 2.5.01 801 7.8-C

Cm-242 18.02 4.9- 1A02 4-02 4.4902 -; 5e-02 .o-03 2.7e-02 6O-02 8.5.-C2
Cm-243 12.01 3Ae-C2 9.6e-02 2.3.-C JellO : 2.4. 6AeO2 Ie- 401 5.8e01
Cm-244 1.14e1 2.9-02 E2e02 2.0eOC 2.6e01 201 .-02 16-C 3.9.-C1 501
C-7AS __VW-C 4.6e-02 12Iel 3.2.-Cl 4.1.-Cl 33-C 8.9.02 2.6.-Cl 62.-01 8.0.-C

Cm-247 ie-C 42e-2 12.01 2.90-01 T7.Cl - 3e041 8.0"02 2.3-01 5.6e-01 72e-01
C-248 .e9- 1.601 4.6-1 1.1.0+0 100 1.2.+00 31-C1 9.001 22e+00 2.8rW
Bk-249 6404 1.7.04 6.04 12-03 1.e03 12-O03 3.-04 9.7.04 2.3.43 Oe-3
a-24s 3i-02 9-03 26-02 62e-02 8.02 6402 1.76-02 .o-02 12e-01 1.01

Cf-250 1-C 3.7e02 1.101 2.i501 3.-1 2.C 7.02 -2.0 4.9.01 64e-01
CF-251 2.-C 7e-02 2201 3.- 601 5Ae -0 1.5.01 . 4.1 1.0e400 100
Cf-252 U-02 2.002 5Ae-02 :Ae-C 1.001 14-01 3.9.02 1.1e- 2.7-Cl 5-01
CF254 1.1e01 3-02 8.8eC2 2 1 012.8.01 22e-01 6.7.-02 1.7e01 4201 5.301

Note: To convert these values to conventional ni (remfy per pC0g or mrmty per pCUmy2). murdpl y 3.7e-3
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No.analized Efrecdve Doses frcm Cc)ppcr Appni 0-2
Table G2.23 Normalzed effective doses from ngestlon: Slag truck-driver

Rlonucfide Mass-based effedive dose (uSvly per Bqlg) Swficlal effective dose (uSvy per Bqm 2)
Radlonuc lde Mean 5th 50th 90th 95th Mean 5th 50th 90 95th
H-3 0.0.0 0.0.0 0.0 000 0.0.+O0 0.0400 0.00+00 0.0+0 0.0.+00 0.0O
C14 0.0000 0.00+00 0.0400w 0.0.+0 0.0600 0.00400 0.0 0 0.0..O0 0.0.400 0.000
Na-22 2Ae-5 2.0-S0 209-05 44.-0 5.9.-O 4.6.-05 4.00-0 3.9-05 85.-S 1.1.04
P-32 2.5.-CO 1.3.-0 1.5.-OS 5.8.-S Le-OS 4.8-OS 2.5.0 2.9-OS 1.1e-05 1.6.05

C3S &7 5.007 5.70-0 12-O 1.7-O 1 1.1.06 1.1-O 2A4-O 32.-OS
K-40 2.3-S05 1.7.06 1.8.05 4.8-OS 52e-05 4.5.O 32e4OS 3.4.05 9.4.-05 1.2.-04
Ca-41 2.2-06 1.9. 1.9.-OS 4.0-O 5Ae-O 42-O 3.7e-07 U.8 7.8.S 1.1.-OS
C"S4 5.0.-OS 4.3.7 4.3.-O 9.3.-OS 1.3.0 9.8.06 8.-o 8.4.-S 1.8.-OS 2.5.-O

Cr51 1A4-07 1.1.08 1.1.07 2.9.07 3.7.0 2.7.-07 2.1.08 22.07 5.7 72e-07
Mn-53 2.2.-07 1.9-08 1.9.-07 4.1.07 5.07 4.3-O 3.7.S V7.7 &8O7 1.1.05
MnS4 4.9eO 42-07 42e01 9.1O 12-S 9-5.06 8.307 &1e06 1.8.-OS 2.4.
Fe-65 2.3.6 1t9.07- 1.90 42-O 5.66 44-O 3.8e8 07 3.7.O 8.e6 1.1.-05

Co5B 1.1-OS 92a-07 9.1e-OS 2.e05 28. 2.1e-0S 1.8e 1..-0S 4.1-0 5.3-S
Co-S5 1.1.-06 9.3.08 92.07 2.00 2.?7.-O 2.106 1.8e.07 1.8- 4.0-O 52.-06
CoS6 32O 2.7.07 2.7.-O .2.-O 82O 6206 5.2e07 52-08 1.2-S 1.6.05
Co-O 1-5.-5 13- 13S 2.9.-OS 3..05 2.9-S 2.5-O 2.5O &6.-05 7-5

NI-3 92e&7 7.8.-S 7.8.7 1.7.06 2.3.- 1.5.OS 1.5.07 1.5.0 3.306 4.4.-S
Zn-65 2AO 2.1-OIS 2.1-eOS 405 te-5 4.7.-0S 4.-OS 4.0.05 a s8-O 12-O4
As-73 8.4e.07 4.7.08 4.9e-07 1.3e-OS 1.7.06 12.06 92a.08 9.5.-07 2.6-0 3.3-O
S.-75 0.00+00 0.0.0 0400 0.0000 0.0.400 0.004090 00000 0.0+00 0000 0.00400

Sr-89 1.3.0S 1.1eOS 1.1e-05 2.5-OS 3.4-05 2.6 2.1.08 21.05 4.9-05 6.5-OS
Sr-90 23.04 2.0O 2.0- 43004 5.8. 4-O 4.5.04 3.9.4O 3..- 8.3.04 1.1.03
Y-m9 1.30 1.1.-OS 1.1.05 2A-5 3.3.-OS 2-OS 2.1" 2le-0S 4.7.-05 6.3.05
Zr-93 _e-W 1.8.-0? 1.8.06 3.9-O 5.3.-O 4.1. 3.5_7 _535- 7..-OW 1.0.S

Nb-93n 9-0 7.8.08 7.7907 1.7.-O 22o436 1.706 15.-07 1.5.O 32OS 4.3e-O
Nb-94 1.3.05 1.10e- 1.1e0S 2.4.05 32. 05 2.5.-O 2.2.06 2.1e05 4.5.05 52.-05
Nb-95 2.5.-O 2.0.07 2.006 4.9O 6.40 4.8.-O 3.-07 39.0 9.5.-O 12.-OS
Ub-93 2.05 17.06 1.7.-0 3.6.05 490 3.8e05 3.3.-O 32.-OS 7- 9A4.05

T>-97m 39. 3.4-07 3-3.06 7.4.06 9.9.0 7.6.-O 8-5-C 6.50 1.4.-05 1.95
To9aS 5.9.06 5.1.07 5.t.0 1.1.-05 1.5.-O 1.1.-OS 9.9e.-7 9.7O 2.1-0S 2.8.S05
Ru103 0.00400 0.0040 0.0.400 0.00400 0.0.40 00+00 0.0.400 0.0000 0.09+0 O.00+00
R-O10S 0.00400 0.00+00 04w00 0.0OO 0.0.00 0.0.400 0.00400 .O0400 0.00400 0.00+

Ag-IOm 0.0000 0.0400 0.0400 O.0 O00 0.0+ 0.0.400 0.00400 OQ O040 O.0040
Cd-109 1.3.-OS 1.1e-6 1.105 2.4.-OS 32.-OS 2.5-eS 22-0S 2.1.-OS 4.705 .3-OS
Sn-113 4.0-O 3.4e7 3406 7.5.06 105 7.8.06 6.7.-07 6. 1..05 2.0.-05
Sb-124 1.0.05 83-07 .3.06 2.0.-OS 2.5-OS 1.9.05 1.6S0 1.605 3.8.05 4.9e05

Te-123n O.O.O 0.0.400 0.0.400 0O.O0 0.0.+0 0.00400 0.Oo40O 0.0.400 0.0.00 0C+0
Te-127m 0.0.00 0.0e .0 0.0.400 0000 .00 0.00 0.0&00 O.O.400 0.0"00 0.00+00
1125 7.7.05 6.6.05 6-S.05 1.-04 2.04 1.5.04 12.05 1-S04 2.8.04 3.7.-04
1129 7_.O 8.9.05 8.8.-04 1-S03 2.9-03 1.5e-03 1.3.04 1.3.03 2.803 3.&803

Cs-134 O.O0 0.0.400 O.Oe400 0.0.400 0.00 0.0.00 0.0.40 010.0 0.0.00 0.0.400
C.4-35 Q0+400 0.0.400 0..00 0.0.400 O400 0.000 0.0.00 000 0.000 0.0.D40
Cs-137 0.0.400 0.0"00 0.00e-00 O00-00 0.004e00 000400 0400 0.040+0 0.4"0 .Oe0
Ba-133 7.5.0 .5-7 6A-O lAOS 1.9-05 1.A-S5 1-3.05 12.05 2.705 36-S

Ce-141 2.9e-0 2.3.07 2.4-OS 5.8.1OS 7.6-0S 5.70 4..-Cl 4.oB 1.1-OS 135-O
Co-144 3.7T-O 3.2.-O 32e-0S 581-05 929-05 7.1e05 5.2-0 51.05 1.3.04 1.8.-04
Pm-147 1.9e-06 1.7-?07 1.6.06 3.5406 4.806 3.7e6-O 32.07 32 06 &g906 92-06
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Appendix G-2 Nommlizod Eff=trve Doses from Copper
Table G223 Nonnalzed effective doses from Ingestlon: Slag truck-driver

Radionucilde Mass-based effective dose (pSvly per BqIg) Surlicial effectiv dose (IuSvly per BqIcm2)
Radonudide Mean 5th 60th 90th 95th Mean 5th 50th 90th 95th

sn-151 7Ae-07 8.4.-O 6.-C? 1.4e-C 1.6.-OS 1..-06 1.2"7 12e-0 2.6.-Ce 3.5.-Ce

Eu-154 15-OS 106 Ie-OS 2Se-OS Wr3-S 2.9-S 25.-6 2.5e-O5 5.-S 72.-C5
Eu-165 Z4.-06 2.1e-7 2.0e-04 4A-O6 S~e-G6 4.6-C6 4.0-C7 3e6.- M6-e 1.1.e-O
Gd-153 19.-06 1e-07 e-O6 3A4.O6 4.7-06 3.6e-06 32-07 3.1e-06 6.teO6 9.Oe-06
Tb-160 tieS 06 7GT 7.7e6 1.7-O 2.3e-05 1.C 1e-6 1e-05 3.3-5 4Ae-OS

Tm-11. 8B0.-C 6.9-08 6e- 160- 20e- leCS .- 07 Ie-C6 2.9.-06 39-06
Te-1E2 90C 8.1-C 8.1e.G lie-C 2Ae-S lAo-CS 1.6e406 L-05 4e-05 4.6e.05
W-181 4.6.0 4.1.-Ge 4.1a-C7 0.0e-O7 12e4S E-07 8.1.-e8 0.0&07 1.7e-Ge 2.4-6
W-185 2.0e-06 622.-?_2 1.C 4.8-Ce 6.4-06 4-G 42e-7 42.-C6 9246 12-S

Ir-192 C.0eG O.e + O O 0.000 O.Oe+O O.0e+0 Oe+0O 0.0.Oo 0.04 0.0000
T1204 42.06 - 3.507 3- .0.- 1.0e- 8.1.OS 6.77 66.-C 1.6.-0 2.05
Pb-210 3603 2..04 023e-03 8403 1b-02 -7AO 4.60-04 6.60-03 102 2.0.2
8;207 .0e00 0.00 0+0 00e+00 O0O0 0.6000 0.000 0400 0O+00

Ra-226 Lie3 1.0-04 1.03 .9-03 63- 4.1e43 3.6e04 3.5e-C 70-3 1.0.42
Ra-Z8 60-03 4i-l04 4i0e-03 9.3.-O3 I-e-0 -.7.-oS8.-04 8.3e-03 1A-02 2A.-02
Ao27 9.0e-03 7.9-04 78-O 1.7*-2 23le-02 1.7.-02 1-S03 1e02 3.302 4AeQ02
Th228 7.7.-04 6e-05 86.04 1.e-3 19- 1.5.03 1.Oa-04 1.1003 2.80- 3.1e-03

Th-22 7..04 65.-OS 60-04 14-03 18-G 1-03 1.2-e04 1.43 2.7-eCS 3.5-m
Pa-231 6Si-03 46-04 4.6e-03 9.6.03 le-G2 1.0.02 9.0.04 8-S3 10-0 26e-02
U-232 3.e-04 2.6.e-O 2.6-0 5.5.04 7.4.04 5.8.04 6.0e0 5.0.44 .1.e03 1.4-

-234 62.-0S 5.4-06 - 5.305 1.10-04 1.5--04 12e4O4 10S -10-04 22.-04 3.0.04
U35 65-C 6.6 .56-05 12-04 16.04 12e04 1.1e-45 1.1.04 23e-C4 &1e-4
U-236 6.9-O 5.1e-G 6.1e-05 .1e-04 1604 1.1e-04 1.0eO 9.0-C 2.1e-04 2S9-04
I-=3 8.2.OS 7.1.-OS 7.1-CS 1.04 2.30-04 1I50-04 lA"-S :1.4.04 3.0.04 4.0.04

Pu-236 6..04 65.-C 6Ae-44 12-C3 12-C 129.03 1.1.04 1003 2.3-B03 3.1. 03
Pu-238 1.7003 I-04 lI-03 Q320 4i.-03 3-O3 2.94e4 2.9-3 62e-03 8.30-03
PU239 1.03 10-04 1.60-03 3 4.7e-C3 J3.0- 32&.04 1.-C e.7.-OS 9O
Pu-240 1.03 1.*-04 16-OS 3-O 4.7.3 S6-03 32e-04 9.1-03 &67-OS Q.e-OS

Pu-242 1.8.03 1-04 lie-03 3.3 -0 4.5.03 - 3S-0 3.0e4 3 .0-S 8.6-03 57e-O3
Pu-244 l.e-O 156-04 1.6.-O 33e-03 4e-03 3..C 3.1e44 3.03 6XS-03 87.-03
Am-241 15O 1Je-04 13-03 2.8e3 3.-CS 2.9-03 2e-04 25e43 U4-3 72e-03
Am-242m 1.5.0 1i-0-4 1.-OS 2.5.-OS .C 2.9.-OS 2..434 2.5.-CS G-CS 72-OS

Cm-242 8.0-OS 606- 6.e05 1SO4 2bO4 1.604 A 1 4 04 3 4
Cm-243 1.1e03 9.7.05 9-04 2.1e-S 2.8-3 22e03 1eo-04 19.03 4.0e-03 GAe-03
Cm-244 9.0e04 7A- 7.76-04 1.7.03 220-03 1.7I 104 15.03 32-03 4.03
Cm-245 103 1404 1AeOS 293 39-03 - .0.-O 2.04 2.6e-03 5.7.-O 7JO03

Cm247 lAo-O3 12e-04 12-SW 2.6e- 03 .60-CS 2 2.4.04 2.4.03 5.1.45 6.S
Cm-248 .6.03 5-04 -6.0-S 1.1e-02 1A2 1.1X02 9.76.04 9.6e-CS 2.1.02 2.02
Sk-249 72e-6 630-07 6-S 1- 1C 1.4-C 12e-06 12.C5 26-0 S 05-O
CI-24 2.0.04 1.7.45 17.-0 3..U9..4 .. 4 .. 5 3.3.44 72m-04 9.7.44

CF-250 12.O 1.64 .0 22."03 .0- 23.03 2.0e-04 2.0.03 43e-W 5.8.-O
C251 2.7e-O 2.3.04 203 8.0 GB e4 6.7.-GB 52-03 4.5.04 4.5-CS 9.7-3 1I.-02
CIm She-04 :57.e-05 5.7e-04 12e03 1-03 13-O .1.04 1.1-03 2Ae-03 3.2-O
C-254 22eO3 I1844 lieW- 4.1.03 63.0 42-O 3Z..04 3.5.3 7"03 1.1-02

Note: To convert fiose values to conventional unrts (mrernly per pCifg or nmrem per pClIc4 multiply by 3.7e4
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NormaHzed Effective Doses from Copper Appendix G-2
Table G2.24 Normalzed effective doses from aD pathways: Dust truck-drver

Radionuclide Mass-based effecdave dose (uSvy per Bqg) Surficlal effective dose (pSyy per BqIcm2)
e Mean 5th 50t 90th 95th Mean 5th 50th 9 95th

HW3 O.O.400 0.00+00 0.0.400 Oo0 O.OD0 0.000O.0.40 0.0.400. 0.00+00 0.0+00
C-14 0.0e+00 0O.O0 O.0+OO O.Oe+00 O.Oo&OO 0.00+00 0.0.400 0.0.e00 0.0.400 0.0.400
Na-22 0.0.400 0.0400 0.0.+00 0.0.400 0.06400 0.00+00 0.0400 0.0.400 0.0.00 0 .0.00
P-32 3.5..06 3.5.07 2.0.-OS L~e.06 1.1e.05 6.8.-OS .7.-7 3.9e0B 1.60-05 2205

Cm3 23eS 5.7007 1.8.-06 42-SW 5.5.-O8 4A-0S 11.-e 3o.S 83.0S 1.1e"S
K-40 2.5.-03 7M-04 2.20-03 4.2e-03 5.7-03 4.9e.03 156.03 4.3-O3 &20-03 1.1002
Ca-41 0.00+00 0O.OO0 0.00+00 0.0.+00 0.00+00 O..O40+O 0.0400 0.00400 0.004001 0.0.00
Ca-45 0.00+00 0.00400 0.00400 0.084001 0.00+00 0.00+00 0.0.400 0.00+0, 0.0.400 0.0.00

C-51 0.0.+00 0.0.00 00 .400 .0 04+001 00. 0.0000 0.0+00 0.0O400 O.O.+O 0.0.400
Mn-53 0.00+00 0.00400 0.010.00+ O+OD 0.00+00 0.00+00 0.0+00 0.00+00 0.0+00 .OQ00
Mn-54 0.00+00 0.00+00 MD"0 0.00+00 0.00+00 .00 .o"OO 0.00+00 0.00+001 0.0.00
Fe-55 0.0+00 O.O.40 0.00.00 0.04+00 0.0.0+0 .O4 O 0.06400 0.00+00 0.00+00 0.0.400

Co58 O.0+0 400 006400 0.001.0+00 O.+00 0.00 0.00+00 0.00+00 0.00+00 0.00+00
Co-S7 0.0+0O 0.09400 O.+04 0.0 0 0.+ 0.000 0.0.00 0.0OQ00 0.00+00O 0.00+00
Co-8 0.00+00 O.+0 0.00 0.00400 0.00+001 0.00+00 0.0OO 0 0.400 O.+OO 0.0000
Co-8 0.00+00 MD" 0.00+00 0.00400 0.08+00 OLe+00 00400 0.0O00 0.0O+00 0.00+00

M-63 0.0.00 0.D+00 00 00+OO O.O.0 .OeO 0 0.0 .OO00 O.O 0 o.0+000
n-65 3Ae-O4 1.1e-04 3.2-04 6-04 8.58.04 73a-04 2.lo-04 8.1 -04 13-Oe3 1.70.03

As-73 22e.0 1.00-0 2A4-OS 4.9.-O 658-OS 5.5e4S 1.90S 4.6e-0S 9.6.-OS 1-OS
So-75 4.8.03 28e-O3 41.-03 7.9.-O 9.6.-03 93.e-O 53e-03 7.9003 t5e-02 t.9.02

Sr-89 000 0.00400 0.00400 0 e00+00 0.00400 0.0.00 0.04-00 00000 0.400 0.00+00
S-9O 0OD"0 0.00400 0.0.400 0.00+00k 0.00+00 0.00+010 0.O 00 0.0.400 0.00+001 0.0.400
Y-91 0.0o400 0.00+00 0O+QDO 0.0o+00 0.000 0.0.+00 0.0.+00 0.0Q00 0.00+00 0.0o.0Z- 0.09+0, 0.09+00 0.0Q0 0.09+00 O.De+00 QeWOO no O" O OO O.09e001 04+00Nr-93 0.00+00 0.Oe+00 0.0B00 0.0B+00 0.00+00 0.00+00 0.00+00 0.00+00 0.0+00 0.00400

Nb-93n 0.00M 00+0 .000 O.OWQFO 0O.Oo .O+OO QOBe+OO 0.0 Oe00 O.o@O C+OQoO O*B0 0.0e+00
Mo-93 00OO04&M+O 0.00+00 Q.0Oe+OO 0 .Oe+00 O.O0" -Qo+OO O.Oe400 O.0e+OO

76-975 0900 Q.00+0O 0.0e400 0Q06+00 0000 0.0+00 Q0e+O Q.08+00 OOeVO OA"+O
To-93 0.08+0 0000 QOD"O Q.0o+OO 000 O .vO O+DD 0.e+ O.Oe+OO QOe+OO0 0.00f00b-03m 0.00+00 0.00400 0.0.400 O.0000 0.0.400 0.0+00 .OO0 0.0.00 0.00 M0.0400
N-94 0.0.+OD 0.0400 00.00 0.00+00 0.0400 OO OD. Q0e+0. 00 0.00+00 0 0.0.400

Nb-953 00000 0.O40OO 0.0.400 0.0.400 0.0.40 0.0e*00 Q.0e400 0.0.400 0.0.40 0.0.00

g-910 0.000 00 0.00400 0.00+00 0.00+00 0.00400 0.00400 O.O+OO 0.09+00 000400

Cd-109 12e 3 Ue07 939e07 2.19- 2.80-B 2204B 5.897 .e- 4.19-0B 3-60
SI-113 0.0+00 0.00+00 0.00+00, 0.00+00 0.00400 0.0+001 0.00+00 00+00 0.00+00 0.0.400
Sb-124 0.744 2.004 &U.04 . A00 03 .040 03 1000 03 3 004 1200 03 2.703 3 00

T-123n 12.-S 7.1e-04 90-03 2Oe03 2.-O 22.3-03 13e 0 18OS 3e-03 4.-3 6.-03
To-127m 1.1t04 0.4.O 9.4.05 1.8-04 22e04 2.10-04 12.-04 1.8e-04 3,5.-04 4.3.-04
1-125 28O 3O07 2.0-% 5.7-S 7.6-0 3.40-06 89.9e07 3.9e-O 1.1.-OS 15-o
W21 4-0.05 5.7.-OS 3.3605 5L6o-05 I.1e-04 82e-05 1.1.-OS 62-O5 1.70-04 2.29-04

Cs-I34 4.0e-02 2.5o-02 3A-O2 86-02 7.802 7.8e-02 4.7e-02 S60.02 1.3&0O 1.6.C
Cs-135 1-OS 3.2e-06 lAe-OS 2.7e-O5 3.6e.O 3.00-05 M.te-O .t8-O5 &39-05 &9.-S
Cs-137 1.5e-02 9.7eO3 1.3e-0 2.5.-02 lOO2 3.e-02 1.8e02 2.502 4.90-02 5.9-02
8a133 OQO 00 O+00 0.0 0Oe+0O 0.08400 0000 0.0000 00etoOD 00.000 0.0+0

C.-141 0000 0.00+00 0+ O .0o+ 0.0000 0.0.400 0.0.400 0.00+00 O+00 0.00+00
C.-144 0.0000 0.0400 O.O+O 0.00+00 004001 0.0.400 .Oe400 0+00 .0.00 0.00+00
Pm-147 0.00+00 0.00400 00400 0.0+00 .OOOO 0.0.0 0.O0 0.0+00 OO40 O.000
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Arpab 02 'Niimmlized Effective Doses rom Cw=
Table G2.24 Nonnaized effective doses from l paiwiys: Dusttruck-driver
Mass-based effective dose (vSy per Bqlg) Swuridal effeciv dose (Svly per BqIcm2)

Mean 5th 50th 90 95th Mean 5th 50th 90th 95th
SM-151 .Oe+000 0e.0.400 e+OD O.Oe+O0 0.00000 0.0e+00 0.0.40 0.040 0.00+O .Oe+OO
'jM 2 ZIU~x 
Eu-154 0.00+00 Oe+000 0.0.00 0000 0.00+00 -. 0.O .Oe+OO 0-Oe+00 O.Oe+OO O.Oe+OO
Eu-155 .Oe+00 O0e+00 000 .OO 0.e+W 0 0 .OeO0 0o0 o.oeoo o.eOO 0.0 + 0.0.+00
d-153 0.Oe+00 O.Oe+OO 0.000 O.Oe+O 0.0.0 0.0400 0.0e+00 0.Oe+OO 0.O+OO O.0+O0

Tb160 OOe+OO O+OO 0Oe+O 00 OO OeO+OO QOo+O 0Ae0O OeO Oq+OO 0" 000

Tb-171 0.0+00 .Oe+O 00.00 .Oe+O0.400 0.000 O.0+00 no0+00 O.0+O O.0400 00+

T-182 O.0.00 O.0+OO 0.0e+00 0.0.400 0.0+O0 0.0e400 O.e.400 0.oeOO - O.e+O o.e+00

W-181 0.0e O .Oe+OO 0.0e000 O.e0Q 0.00 O .Oe 0.O 0.0.40 .Oe+OO O0 0 0.00400
W-115 Oe+00 0.00W00 0 0 0.0e400 0.0.40 0.0.400 0.0.400 0O0.Q0 0.040 0.eOe0

Ir-192 0.0.400 O000 0.00+00 O.0+OO 0.0.400 0.0e400 0.0.00 -O..+00 0.00+00 4e+O0
Tf-204 1.1e-05 5.00e06 .0b06 1.7.-05 22.e05 2.0-05 -306 1.7.4O5 33.-05 4 43-O

Pb-210 7Ae04 1A-04 52e04 lA-C3 1.9-OS 1Ae03 2.7.04 1.0.03 2.703 .6e03
B;27 _ 3.9.4 12-03 3.3e3 6.803 8.80.03 7e..03 2.3.03 6A403 lJe002 1.7.02

Ra-22B 0.0.400 0.Oe+00 0040 00 0 .0640Oe+0 O.00+0 0.00 .0.400 00.400 0.00+00 eO
Ra-M 0. 00 O. O.Oe+OO 0000 0.0 0.0.400 0.0.00 0.06400 0.00+00 O.0.e00
Ao-W2 0.0640 0.00 O~O+00 0.00400.. 00 .4 00 0.004 00 .4 00 0.0.400 0. 00+0040
Th-2280 0 0.0+00 0.040 0.0400 O.00O 0.0640 0.0.40 0.00+00 0.0.400 0.00+0

3 0 00 0.0.400 0.0.00 Q0. OeO OeOO O.0+OO 0.e+C0O O.e4OO 00.400 Q.0+00
Th-232 0.0.400 0.0400 .Oe+OO O.Oe+00 0.00+00 0.000 O.O+OO .Oe+OO 0.00+00 0.0.400
P-231 O.e40 00eO0 0.e+O .00+00 0.0.400 0.0.400 0.04+00 0.00+00 Oe+00 .0+.00
U-232 O.040 000 0.040 0.0.40 .0.0+ Oe+OO 00.400 0.040 0.06400 0.0+OO 0.0+00

U-234 0.e400 O0.0e+0 O.e+00 0.0.400 0.0.400 0. .O 0e+OO 0.0OD00 O.OeO 0e+00
U-235 O.Oe+0 0.040D0 +OO 0.0.00 0.000 00 eOO 0.0e+OO 00+00 0.040 Oe+00
U-236- O.e+OO OO 0.00+00 0 0 .000 0.0.+00 oe00 ooe+0 0.00O 0e+O -. Oe+O
W8-2 O.Oe+00 0.e40 o.00 O..0 O.Oe+O O.Oe+00 O.Oe+ 0.000 0.0+00 O.Oe+O

Pu-236 0.Oe+OO O.040 O+OO0 O.Oe+W 00- I-CeO 0.0+00 .Oe+00 0.eOO 0.0000 O.O0+0
ft-3 0.00+0 0.00+00 0.0640 0.0.400 0.00+00 00+00 0.0400 0.0600 0-00+00 0.+OO0
Pu-239 0.Oe+OO O.0+ 0.000 000 0+00 O.0O 0.00+00 00+00 0000 0Oe+O0

Pu-242 O.e0 0.040 0.0e+00 eO 0+00 0.00+00 +. 4Oe+OO 00e+0O 000+00 0.000 0.e+OO

Pu-244 O.0+00 .Oe+OO O .Oe+0 O .0. 0 0 e+OO .Oe+OO 0.+0t .Oe+OO 0 +00 .Oe+OO

Am-241 Oe+OO 0 .OeOO 0.00 000 0.0.400 0.0 400 00.00 .Oe+OO o4O0 Oe00
Am-242m 0040 0.0+00 0.00+00 0.06400 O.0 Oe+OO .06400 0.0+00 0.00+00 O.eOO 0.+OO

Om-243 .00+00 0.00+00 0.0.400 0.0eQO00 0.00+00 0.0 0.00+00 0.00+0 0.0e0400 0.00+00Cm-24 0.Oe+O0 O.eO 0.00400 0.000 .0040 O.. O0.600 0.Oe+OO O.6400 ODe+OO
Cm-245 0.00+00 0.06400 0.0.400 0.040 O.00400 0.0640 0.00+00 .Oe+OO 040 0.0640o OO O

Cm-247 0+00 + O.Oe+OO 00 .0.00+0 0.0+0 0 o.0.40 O.Oe+OO 0 Oe+00 OOe+O
Cm248 O.000O 0.e+0 0.00+0 O.Oe+O e.OO . O 0e0.00 O.Oe+OO O.e+00 0.0.400
Sk-249 O.+OO O.Oe 0.0.400 0.000- .Oe4OO O 0e+OO 00Oe+OO . Oe+OO .0640 0.0+00
Cr-248 0.00+00 0.0+00 0.0640 0.000 0.0.400 0.0.+0 0.00.0 0.0.400 0.08000 O.00+00

C-250 0.0.400 OA0o400 0.0.400 0.0400 .Oe+OO .Oe+W Oo00+00 .0.400 O.e00 .Oe+O
C249 0.Oe+O 0.0.400 .Oe+0 .OO 0.00+00 .000 Oe+0 O.+0.00 0.0.00 0.OCO
Ci-252 0.0.+00 0.0.40 O 0.0.00 0..00 0.00+00 0.0.00 0.0+00 0.0.40 OOo O.Oe+O
C25 0.0000 0.Oe+00 .0+00 0.0.00 000 0.0 0000 0.OD +0O 0.0e+0 0.0.400

Note: To cov ert eO values to comveriona ub (mrem prpC g or memy per pCLIcoi mffiP by 3-7.4
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NormaHzed Effective Doses fom Copper Apedx 0-2
Table 2.25 Nomialzed effective doses from external exposure: Dust buck-driver

Ra clde Mass-based effective dose (uSly per Bg) Swflcal effecve dose (uSvly per Bqlcm 2)
Radloflucfle ° Mean 5th 50th 90th 95th Mean 5th 5ft 90 95th
t3 0.0+00 0.0.400 0.0e40 0.00+00 0.0.400 0.000 0.0.400 0.0.40 0.0.400 0.0.400
C-14 0.0.40 0.0400 O.O00 0.0.00 0.0400 0.00.00 0.0400 OO00 0.00.00 0.0+00
Na-22 O.O+OO 0.0.400 0.0.400 0.000 0.0400 Q.OeO0 O.OO0 0.00400 0.00+00 0.0.00
P-32 &0.-O 2e-7 1.7-OS 729-08 9.84O 58.-O 5.70.07 33-OS l.4-05 1.9.-O

0-31S 6.8-0 19007 5.7-07 1.2e 1.6-O 13O 3.8.07 1.1OS 23-0S 3.0-O
K-40 2.o-O 7.8-04, 22-03 420-03 5.6-03 4.9-3 1.50-03 42-03 8.1 -03 1.1a-02
Ca-41 obe.0 0.000 0.00400 o00 0OO0 .0400 0.0.400 O.400 0.0+ 0.00.00
Ca-45 0.00400 00 00400 0.00400 O0.0D0 0.00 0.00 00 0.000 .OeDOO

Mr51 0.0040 0.000 0.0.40 0.00400 O.O00 0.00400 0.00.00 O.OO 0.00 00 00400
Mn-53 0.0.00 0.004000 04e00 0. 000 0.0.40W 0.0.400 0.00400 0.00.00 0.00400 0.00400
MF.5 OO, Q.00 .00400 0040 000400 0.000 0.00400 0.00400 0.00.00 0.00.00
Feo-S 0.00.00 OO+0 0.0.400 0.040 0.0000 0.00+00 0.0.00 0.0.00 0.00400 0.00.0

Co-5 0.000 0.0.00 0.0+00 0.0000 O.O0 0.040+ 0.0.400 0.0.00 0.0040 0.06.40
Co57 O.Oe D0 OO QOeOOO O 00 000 008O ODO QW 0.00W M0- Q~+ OZF 0 0 .wOO

Co-58 O.O00 O.O0000 0.0040 0.0.400 0.0.400 0.00. 0.000 .000 .00400 O.00 .00400
Co-60 O0.040 0.0400 0.00 0.00o40 0.0.00 0.040 0.000 0.0.400 0.00.0 0.00.00

N.65 0.0.00 O..400 00 0.0.40 0.0.40 0.0400 0.0.00 0.0.400 0.0.400 0.0oo00
Zn-65 3.7 04 1.1.0"4 32004 B.64 85e-04 7Z3-04 2.1e-04 1U-04 13.03 1.6e-OS
As-73 1-306 5107 1206 22.06 3.06 26.-O 9.807 22 4.3.0 57.6
Se-75 48.-3 2.8-03 4.1-O 7.9.03 9.60.03 9.3-O 53 7-3 1X- 1.900

P~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I
Sr-89 0.0+00 0.0400 0.400 O.00 000 0.00 0o.0.400.. O 40+0 O..0 0.0.00
Sr-90 Q0.0400 0.0.00 .0000 0.00.0 .0.400 0O.00 0.0.40 0.0.40 0.0000 .00400

Sr-o 0.000+0 0.00.0 0.0000 0.0000 0.00000 00 O0.+4 OD.OM40 0.00.0 0.00-00

Zr-93 O.O0.400 O.0040 O.000 Q0.+00 0.0900 0.0.00 0.0000 0.0.00 00.400 0.000

Nl-3 0.e00 0.00400 0.00400 .00W Q0.O0 0.0.+00 O.00+O0 Q0.00 O.000 0.0400

Nb-94 D+00 0.000 0.00 + 0.0000 0.0+00 D.0+00 .Oe+00 0.0+ 0.0.0+0 O.0040

Nb-95 0.0000 0.0.00 0.040.0 0.000 0.0.+00 .0-000 0.04e+00 OoOO 0.000 0.0000

Mo-95 O.O0 0.0.400 .0040 0.e400 0.0.00 0.00400 0.000 0.040 0.00400 0.000

To.7m 00.400 0.0400 0.0400 0.0 0 0 0.0.400 00.00 0.000 0.0.400 00+00
ToWS 0000 0.00400 0.0400 0.0.400 0.00.00 0.0.400 00.00 0.400 0.00.00 0.0.400
To-99 O.OO4 0.0o0+0 0.0+0 O W 0.0400 0.0.+0 0.0.00 O0.400 0.00400 O.040
Rb-1O0 0.84400 0.0040 0.00 0.0 0 0.0.40 0 DOW00 0.0 0 0e+00 0.004-0

RU"103 O.O&KO O.Oo+O .0 O.O+O oia0oo QoOO W,0. OM"o 000 +O 00 0.094OW

A-110m 0.00+0 0.0.00 0.0400 O.Oo400 Oe+00 0.00C0 O.0000 0.0.00 0.0400 O.O000
Cd-109 3207 9.7.08 28 5.66e07 7A.0? 0- 07 1.9.-07 5.3-07 1.1s-S 1.4S08
Sn-113 0.000 ODe4 O4 O .Oe 0.0 0.004Q00 0.0000 0.0400 0.00400 0.00+0 0.000W
Sb-124 7.7.04 2.0.0)4 6.3%44 l.4S0 11"30 1.5.-OS 3.90-04 1.2s-OS 27.-0S 35-gOS

Te-123m 12.-0 .9o-04 1.003 1.9.03 2.3.-OS 2.3-O 133 1.93 3.7.03 4.6-03
Te-127m 8.3e-0S 4.8e-05 7.00-05 IA.-04 1.7o-D4 1.60-04 9.1.-05 1.4.-04 2.6e-04 3.304
1-125 1A-08 3.6-09 1.1.08 2.-OS 3208 2.6.08 8.9e-0 2.1.-08 4.8.08 6.3.08
1-129 53-OS 1.5.-OS 4,4. .9.1.08 12.07 1.0W0 2s9-0 8.60e08 1.80-07 2.30-07

C-134 4.0-02 2.5 02 34.0 6.60.02 7.9.02 7.802 4.70Q 6.6.02 13.1 1.5.-01
Cs-135 2.9-07 107 2.07 4.8.-07 5.6.07 5.607 3.4e-07 4.8-07 9.2e-07 1.106
Cs-137 1.5e 9.6e-03 1.02 2.5s-02 3.0002 0.92 1.8e02 2.Se02 4.9-02 5.9-0
Ba-133 0.0000 QOX40 0.0.00 .O.O+00 0.00+ O.0400 00 0 0.eFO 0.00+0 0.0400

Co-141 0000 0000 0 0400 0.0.40 000+W 0.0.+40 0.0.40 0.0 4 0.0800 0.0.+0
Ce-144 0.0.400 O.Oe0 0.400 O.O0 0.0.40 0.0.400 0.0.400 0.0.400 0.0400 0.0400
RWn147 0.00400 000400 0.00.00 0.0.0 0.00.0 0.00400 0.0.0 0.00400 0.00.0 0.00

NUREO-1640 0-138~~~
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Apedx2 Normalized Effwdvc Doscs from Cm=ADed(-2 Nomlize Efetv oe rom oie
Table G2.25 Normalized effective doses from external exposure: Dust truck-driver

Radionuclide Mass-based effective dose (Svy per Bq/g) Surficlal effective dose (uSvfy per Bqcrtn 2)
Mai e Mean 5th 60th 0th 95th Mean 5th 5t 9m 95th

Srn-151 -- OOO O.O&O OAe+00 .O00 o.000 O.OO 0.e400 .Oe+00 0.0. O C.0e+00

Eu-154 O.OeOO 0.e400 00.400 00.400 Oe.OO 0000 00.400 0.0000 .Oe+O0 0.Oe0
Eu-155 C0e00 00e0 0.e00 00.400 0.0i4O 0Q0400 0.0 0 00 0e400 O.Oe4OO
Gd-153 0.000 0000 O.Oe 0.0400 .0o0 0o00 ,.O O O.040 0400 0.0e4oo
Tb-160 0.e+000 0.0.400 -..400 0.000 Ob+O0 0.0+00 0.Oe40W mOe400 0.0.+00 0.0.4e00

Tm-171 0000 0.00400 00400 0.0400 00400 00.00 Oe+0 00.4m00 0.0.400 0.0e+OO
Ta-182 0.0.00 00400 O.0.400 0O0 O.0e00 .000 .O.Oe+OO O.OeO0 OOe40 QOe+O0
W-181 0.e+00 0.0.4 00.0 0.0+00 0.0e400 0.000 O.0O. Oe+O00 0.0.40 O.0e40
W-185 .Oe400 O.0 040 040 0.0.400 0.0.400 .0400 0000 O.Oe40 0.0e+00

Ir-192 0400 0.0.400 O.Oe+ 0.0.+00 O.Oe+0 0.0400 0.0e00 O.Oe+D 0.0 00 O.Oe0
11-204 6.606 3.18-06 4.7e006 92.-O6 1.1e- - 1.1.0-5 5.8e06 9.10-06 1.8-OS 22.-O
Pb-210 .6e-47 2.e-7 8.1e07 1.76-06 22-OS 1e06 SAe7 160-06 .3.6 42e-06

51-207 __ 3.9e.03~1.2o-0 3.3ke-0 fi6.-03 Gjo-O3 7.5.0 2.3.3 CA.-0 13-0 1.7402

Re-= 6 00.+400 0.000 0.0.00 000 O.0e+0 Oe+O. 00e+O00 0.0e.0 O.0e+O 00.o0
Ra2- O.Oe+O0 0.0+0 O.Oe+00 0.0.00 .Oe+-00 O.Oe400 O.Oe O 0.Oe+O0 0.0.400 O.0e+00
Ao-227 Oe+00 OXe+O O.O00 Oe+00 0e+.400 a.0 O.Oe40 000 0+00 O.00 0.0.e00
lB-2 Ohe+OO 00.00 0.0.400 0.0.40 0.0.400 0.0.+00 0.0400 0.0.400 0.0.400 00e+0

p Oe+00. 0.0.+0 00A00 O.Oe+ 00400 O.Oe+O O.Oe+00 O00+0 0.400 O Oe+00
Th232 O00 O.Oe+00 O.Oe+00 O.Oe+OO O.Oe+OO OOetO O.Oe+O 00 00eW ~ +0 0.e00
Pa231 O.Oe+OO 0.e+00 0.0.40 O.e+O0 .Oe+ OOB+00 00400 0.Oe+00 O.Oe+00 O.Oe400
U-232 .e0400 0.0 O.Oe+O00 0.00 0.0e400 00.40Oe+OO 0 .Oe+O0 0e.0+00 Q.0e+0

U-234 0.0.+00 O.Oe4OO O.Oe+00 0.0400 0.000 O.O+00 -QOe+0 .Oe+00 O.Oe+O 00.+00
UL235 O.Oe+00 Olke+O0 O~e+OO O.Oe+00 0Ae+OO 0.00+00 O.Oe+OO Q.Oe+OO O.Oe+00 O.Oe+00
U-236 O.e+000 0.0.400 OO. O 0.A.00 Q.0e+O 0 .e+00 0.Oe+ 0.0.400 .OOe+Q0 0.O.400
U-M3 0.0.e00.00 0 0.000 0~ 0.0.400 0.0.400 0.0.400, 0.0.400 0.00.00 0.0.400 0.0.400

Pu-238 0.0- Oe+OO C 0e+00 O.OO Q.Oe+ 00 O.040O O.Oe+00 .Oe+00 Q.Oe+O0 0.Oe+00PU-m3 OA*+WD OtOe+OO&+ 0O&b*O OlhseOD O<>eFO0 Otb"OO O Oe+DO O.Oe+OO O Oe+OO
PW238 O.Oe+00 O.bOOM O~e+OD O.Oe+00 O.OB+OO - Oe+O0 QeO O.Oe+ O O.Oe+ O O Oe+ OO000

FSF239 Q~e+O Otb+OO Oe+OO Q.Oe+O Olh3+00 -OA&$00 O.Oe+QO O.Oe+OO O~e+O O.Oe+00Pu-24 0.0e+0 0.0.00 0.0 0-0 00 0.4 0. 00 00.400 0000 00.400 O 00

Pu-242 0.Oe+O 0.0.40 0.0.400 O.O.OOO 0.0e400 0.0.400 00.00 0.0+O0 0.0.400 0.00.00

Am-241 Oe+O O.OeOD 0 0 0e 00 Oe OOO.e+00 O.O&MO O.Oe+O O Oe+O O.Oe+OO O.OB+OO
hn 241i OMO.Ore+oo O.Oe+O0 OjekOO OCe+W0 O.Oe+00OO 000 OJe*O O.Oe+OO O.Oe+O

CP-242 O.0.400 0.Oe+00 00.400 0.0+O0 0040 O O+00 O.Oe+O 0.00.00 .0e40 O.O.40
Cn-243 OOOO 0000 O.Oe+OO -0.000 .O O 0e+O .0 e+O 0.00.00 0.Oe+W0 O.Oe+0 0.0+00
Am-24m 00.00 00.400 0.0.e+0 0O.+00 0.00 0.0.400 0.0.40 O.Oe+OO00 O.Oe+0
Cm-245 .0OOe0 0.0000 .00+0 .O+0 OO+0 - .Oe+-00 0a 0 0 00 0.0.O oo.W

Cm4247 .eO0 Oe00 00.400 0.e+00 .Oe+00 O.e400 OeOO 0.0.+D0 0.0. ODe0.0400
Cm-248 O.Oe0.0 0.0e00 O.+0.4 O.O.40 O.Oe+00 0Oe+O0 O.Oe+00 0.0e+00 .0.00 0De+O0
Bk-24s 0.0e+0 040e+O0 .O.+0 0.0e+00 O.De+0 0e+00 0.Oe+00 ODe40 O.Oe+O0 0Ae+O0
CFM248 0400 0 0.o400 .Oe+00 0.0+OO 0.0+0 0.00.0 0.0.0 0.Oe+O O.Oe+O

Cf-250 0.000 0 O0OO 0.Oe00 0O..D Oe+O. 0e00 O.e+O0 Oe+0 Oe+00 O.Oe+00 QO.OO
Cf451 0000 Olb+OO 0.0e+0O +0.00 0.00 0Oe+OO O 0 0.000 00000 .Oe+O
CF2S2 O.e4 0.00 0.0.400 .O0e+0 00.400 O.Oe+O0 O.Oe+0 O.O+00 O.OeC0 O.Oe+00
C254 O.e00 00 0.00.0 0.00.00 0.Oe+00 0.00 O.Oe+000 00e00 00.00 O.Oe+00 Oe+O

Note: To conert to values to convenional runs (mreni per pClg or memfy per pCim), Wnu by 3.74t
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Normalized Effective Dosa from Copper Applyx G-2
Tabla G2.26 Normalzed effective doses from Inhalation: Dust truck-drIver

Mass-based effective dose (iSvy per Bqlg) Surficial effective dose (USvly per Bqlcm2 )
Radlonucride Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

3 +0.0.400 0.0000 0.0.00 00.400 . 0 0.000 M0&.000 0.0.400 0.000 0.0F00
C-14 O.00 0.0.400 o.O+0 0.OeOo O." 0.0on 0.00 0.00 00ow 0 0.0.00 0.0400
Na-22 0.0+00 0.0.+00 0.0.+00 0.0.400 0.00+00 0.04+00 0.0.+00 0.0+00 0.0.0 0.0.00
P-32 8s.08 .6.09 4.3.-08 2107 3.1e-07 1.7e07 1.10.08 8.4.08 tl.07 .08-07

CS 1-3-GO 2.2.07 9.0.-07 2.7 3.6.46 Z5e.0 4A"7 1.7.-06 51.-08 0.9.-GO
K-40 4.1s-GO 7.9"7 3.0.40 8.3.-GO 1.19-5 8000O 1.5.0- 5JGOB 1.6.-05 22.45
Ca-41 0.00.+ .0400 0 .00 00 O.O. 0.000 0.0.400 0.0.400 0.0.400 0.0.400 0.0000
Ca-" O.Oe4O 0.00400 0.00+00 0.0.400 0.0 00 0.0.400 0.0.400 0.0.400 0400 0.0.400

CF51 0.00+00 0.Of00 O.OfOO 0.0.400 0.00+00 0.00+ 0.0400 0.0" 0.000 O.e+0
Mn-53 0.00400 0.0.00 000.00 0.0 O 0.+OO 0.0.00 0.0.+00 0.0.0 0 0.000 000+00
Mn-54 0.0000 0.00+00 0.0000 0.00+00 0.00+00 o.oe 0.00 0 0.00 0.0.00 0.0900

o-5 0.0.400 O.0400 O.OW 0.0+00 O.O.40 0.0400 0.0.400 0.0.400 O.O+O O.O.400

Co-7 O.0". 0.0.400 0.0e00 0.0e400 0.0.400 0.0000 0.0.400 0.09+00 .0.OO 0.00.00
Co-6T 0.00.W O.0.400 0.0.+00 0.0.00 0.0.400 &0.000 0.0.00 0.0.400 0.00+00 0.0 .00
Co-68 0.0. 0.000 0.0.400 0.09400 0O.Oe0O 0.0.400 0.0 0.0.0 00.00 0O4OO
Co-6SO 0.00.00 0.00400 0.00400 0.0.400 0.0.40 0.00+00 0.0.400 0.00+00 0.040 0.0.400

N-3 0.00+00 00000 00+00 0.0.0 0 00 00.40 0000 0. .0+W 0.040
Zh-65 2.4e-7 4.1e8 1.7.-7 4.99-0T 0.76-07 4.6e.07 8.0e.08 32&07 9A-7 1.3Z-6
As-73 1.040 2.1e-07 75-O07 2.0e46 L7&.-G IOeO 4.1e-07 1.4e-00 4.08 530
Se-73 3A4o0 9.2.47 2.6.-O 8.60.0 6&5.4 f66.46 1.84 8.1.46 1.3.-OS 1.7..0

Sr-89 0.00+00 0.00+00 0.0.00 0.0.400 00.0.00 O.+O 000 OD"0 0.0+00 0.0.00
Sr-90 0.00.00 O.Oe 0.0.400 O. 0.0.+00 0.000 0.0.40 OD.400 0.040 0.0.400
Y-91 0.0.+00 0.0.400 0.0.400 00eOO 0.00400 0.00+0 0.0000 0Oe+OO Oe+00 0.0000
Zr-S 0.0"0O 0.00400 O.O0 0.0+00_ 0.0.400 O.Oe4OO 000 O " O.040 OD+O0

Nb-93m 0OD"0 0.0.400 0.0.000.0 0.0 0040 000 00 0.0o4 0.0.0 0.0.400 0.00+0
Nb-94 0.000 0.0.4f00 0.0.00 00400 .0.00 0.0e+00 0.00+00 00400 QO.O 0.00W0
Nb-95 Oe+OO 0.0.00 0.00 0.0400 0.0.00 O.Oe+OO .Oe+OO 0.0.00 0.0.400 0.000
M~o-93 0.00+W000 0.0 0.0.40OM 0.0.400 0.0.400 0.0.400 0.0.400 0.0.400 0.0.400 0.00400

To-97m 0 00+00 0.00+00 0.0O40 0.00+00 0.00.00 0.00+O0 0.00400 0.0.4,00 0.0.400 0.0040
To99 0.00 .O.00 0.0.00 0.0.400 0..+00 O.O Q0+0 0.+OO 0.0.OO 0.00400
Ru-103 W0.400 0.00400 0.0.40 0.0+00 0.00400 .e+0.0040 0.0+ 0.00400 0.+OevOO O.O+OO
Ruj-1OG 0.0.40 0.0.400 000.0 0.0.00W 0.0.40 0.0.400 0.00400 MC0.40 00400 0.00+0

Ag-97m 0.0.400 0.0.00 0.000 00.00 .Oe4OO 0.00+00 0.00400 0.00 0.0)40 0.00
Cd-109 52*-T 9.19438 3.7e-07 1.000 1Ae08 1.0.48 1.7e-07 7.1e07 2.00-06 2.8.40
Sn-113 0.00.00 0.00 00.400 0.0.400 0.0.400 0.0400 O.OO00 .0 0 0.4O0Q0
Sb-124 32o07 52.-0S 22e-07 &6a07 93-OT .2-07 1.0e 07 42-07 1.3-05 18B

T.-123m 9.50 2.50B .7.3-G 1.5e45 2.4-S05 1.8.-0S 4.9eS 1.4S 3.5.45 4.6-O
Te-127m 1.7.45 4.6e-06 1.3e-05 33e-OS 42%eiG 3eo0 8.&04 2.5e-0 64.45 O 4.05
1-125 4.6o-07 7.4008- 32.-07 9.7T0 13- .9eo-7 lAo-07 &15.07 1.9-0 2B6.00
1.29 0.8.46 1.2.-OS 4.8.46 14o-05 1.9-OS 1-OS 2.2.46 9.3s-0 2.7.45 3.7.405

Cs-134 23.05 .3-OS 1.8.05 4.4U45 5.7.-O 4.Se-05 12e05 3A05 8.5-OS 1.18-04
Cs-135 2.6.46 7.0e47 2.0e-0 4.8e46 0 .4-S 4.9eo-0 13-0 3.8.-O 9.4.4 1.2-0
Cs-I37 1.7.45 4.7.4A 1 S .32e5 4.3.-05 3.3e-OS 9.1e-G 2.5.0S 5.4-05 63.-OS
30-133 0.00400 O..4OO 040 0.0 .0.W O O.O.400 O.O 0.0. 0.0.400 0.09+00

C.-141 o.00400 Of.0.40 0.4 00OO 0.00400 00.00 .0+ 0.04 0.0.00 0.0.40W 0.0400
Ce-144 0.0.00 0.0 00f 00000 0.0400 0.0400 004W 0.0 0 0.0.400 .e4-OO 0.0.+00
Pn-147 00.000 0.O 0000 0.000 0.00400 O.OoO0 O.Oe+0 0.0.00 000 O.O+0

UKI.U-14. u-iA
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ApeiG-2 Rcmnhzed Effective Doses from Cop=
Table 02.26 Normalized effective doses from Inhalation: Dust truck-driver

adionucde Mass-based effectve dose (uSvly per Bqfg) Suridal effective dose (pSvy per Bqacm2)
Mean 5th 50th 90 95th Mean .th 60th 90th 95th

Sm-151 O.OeOD O Oe+W 0leQ00 e+OO .0 Oe+OO 04e400 0.0e400 OeW O.Oe+00 OoO.0

Eu-154 O.Oe+00 O.Oe+O O.e+00 0.040 Oae00 0.e000 O.4e+00 0eO0 O.Oe+00 O.Oe00
Eu-155 0.0+00 0 .004 00 0.00 0Oe 00 0.0e+00 O.00 0..00 .Oe 0.400 00e+00 00
Gd-153 0.0.+00 0.0e00 O.Oe+00 O00 .0e00 0.0.40 O.Oe.+00 O.Oe+00 Oe+00 0.e+00
Tb-160 Oe+00 0.0e400 O.O.00 0.e+00 O..00 .O.0e+OO O.Oe+00 0.0+00 4Oe+OO .Oe+00

Tr-171 .e+00 O.e+0 .0 000 00 04 e+OD O O0004 0.e+0000 0.0&+00
T-182 0e+00 O..0 O.e+0 Oe+O - O+00 O.Oe+00 0400 Oe+O O+0 O.e+00
W-181 0.0 LW00 O. e+00 O00e.O 0.00+.00D .0O+0 Oe+OO O040 - .Oe+O
W-185 O 0 0 000 0 O000 00 e+O 0O 0.eOD O.O40 O..00 0.00400 O.O04 0.0O00 0.0O00

Ir-192 0.0.00 00400 00400 0he400 O.Oe+ OO0+ 0.0e+00 0.0.00 O.000 .Oe+0
1204 8.1e-07 2.1e07 6.1007 1~e-06 200.06 1.6006 4.007 12e06 S.e006 4b006
Pb-210 6&Oe4 8.7605 3Ae04 1AW03 IAe.03 9.7604 1.e-04 6.6e04 2.0.03 2.7e03
oil2 1.7.06 3.e.07 1.e306 3S50 4.7e06 S.4.e.06 Se4S7 2A06 69-OS9.06

Ra-226 0.0e+00 0.0.00 0.00 0.e00 0.A+00 00.e00 OOe+00 O.e0 O00 0.e+00
Ra-228 0.Oe+00 O.Oe+00 0.0.00 .O.0 Q0e.000 Q.O+00 O.0e+00 0.0e00 0.0.+00 Q.e+00
ATh72 - 0.0e+00 .Oe0D 0.00.00 0.0e+00 QOo+00 0..00 QOe+00 0.000 0.0.400 0.0e00
Th-28 O.e400 0.0.400 0.0.400 0.000 00000 0.040 0.0040 Oe+00 Oe+00 Qe+00

Th30 0.400 0.0.+OO 0 00 O.e+ O D0 Oe+O0 0.0040 0.0+00 0.00400 0.0000
Th232 O.e400 0.e+00 -0.0400 0.0e+Q00 0.0.40 0.0.400 0.0.40 .Oe+00 O.O+00400 +0
P1 0.0.00 O.e+00 0.0400 000e00 0.000 .08+00 Q0e000 0.0.00 0..00 0e+00
U232 0.0+00 0.0e400--0.0.400 0.0e400 00.00- 0O0e+W 0.0.400 00+00 0e0Q 00+Q00

UZ34 .0e+00 0.0.400 0.0.400 0.0+00 0.0+00 0O0e+00 0.0+00 0.0.+00 0.0+00 0.0e+00
U-235 - Oe+0 O.Oe+OO 000 0.0.e40 -Oe+00 - O.Oe 0.00 0.0e+00 .0 0 0.04 00 00
U-236 oe+.0 0 0.0040 0.0.400 000 0.0.400 0.04 - 0.0e+00 0.+00 O.0e+00 - 00040

238 0.0400 0.0.400 0.0.400 0.0000 400+00 0.QOe00 0.000 .0.0 0.e+00 0

PU036 0.Oe+00 O.e+0O 0.A+00 .0040 0000 o.0e0 0.0e+00 0.0e00 .0e+00 0.0e+00
Pu238 0.e+00 0.0040 0.0.40 0.0.40 O.0e+C0 - .Oe+00 0.0000 0.0.40 .Oe+00 O.0e+00
Pu239 0.0e+00 0000 000 0.00 0.000 O00 0.000 O.0400 OO O.0e+00
PU-240 OD+00 0 0.040 000 00400 00.W 0004 +004 0 04e+00 0.0e+00

Pu-242 Oe+O0 0.000 0.040 O400 0.0 0.00400 0040 .00400 000400 .0.0040
Pu-244 .Oe+00 O.e000 0.o.00 Oe+ 00 .0-0 .Oe4OO Oe000 00.0+000 O.e+000 0000
Am-241 0.e400 O.e4 00400 0.0.O 0.0000 0.Oe+00- O.000 Oe+00 .Oe+00 O)e+00
An-242m 0.0e+O0 Oe+00 0 0 0.040 O+00 0.4Oe+OO 0400 000 .Oe+0 0.00

Cm-242 O..00 0.0800 .00 0.0+0 DO04O De40 0.0.40 00000 .e+00 0 000
Cn-243 0.O.0 .Oe+00 0e+ 0 00.0 0 0 00.00 0Ae+O 0000 O.e+00 Oe+00
Cr-244 - .Oe+0 0000 0..00 0.0+0 0000 O.0.40 Oe+OO O+00 O.e+0 O.0040
Cm-245 0O0FO0 O.0e+000 0.0 +000 0.0400- -0 00 0.0e+00 0.O0 o.o0 0.00

Cn-247 .Oe+00 .Oe+00 Oe+00 00.00- 0.0e+00 Oe+00 O.00 O.Oe+00 Oe+00 0.0e+00
Crn248 0.+0000 00 0.0.00 0000- 0e+00 00.40 .0.00 O.0e+00 O.Oe+00 0.00+00
Cik249 0.00 Q.Oe+O00 0000 0.0.40 00.000 0.040 0.0.400 O.0e+00 0.0e+00 .Oe+00
Cr-248 0.0O00 O0.400 0.0.400 0.0 0 0000 0000 0A400 0.000 0.0e00 .4O00

afs= oOe+00 o.oe+00 OnCe0 Oe"00- O~e+00 OO0 O00+ O~e+00 DOe+00 OOeFOO
C1451 Oe+ 0.e000 0.0.40 00+00 O.e+00 0.0e+00 O.Oe+00 0.0.40 0e+ 00 .4Oe+00
Cf-252 0.000 0.0.400 .Oe400 O .O40 0.0 00e00 O.Oe00 Q.Oe00 O00 0.0e+00
c24 0.00 00400 000 0.e00 0 0400 0.0.0 0.0+00 0.0e+W 0.0.400

Note: To cnvetwse values to onmertionalwtns(rrernyrpCtg rmn per pCIcm nud ly y37e
- U-141 NUi(bU-114U
- G-141 NUFJMt-lfj4U



Normalized Effective Doses from Copper Appendix G-2
Table G2.27 Normalized effective doses from Ingestlon: Dust truck-driver

Radinuclqde Mass-based effectve dose (jSvly per BqIg) Surficlal effective dose (uSyty per BSL=m2)
Mean 5th 50 90th 95th Mean 5th 50th 90t 95th

H-3 0.Oe+0 0.00400 0.0000 0 .0.400 0.0.00 0..400 0.0.40 0.000 00.0 0Oe40
C414 0.0.00 0.0+OO O.O.0 0.00+00 0.0.400 0.0.+0 O.O+O 0.0.400 0.0.400 0.0400
Na-22 0.0.400 0.0.+00 0.00400 0.03+400 0.0.400 0.00+0 0.000 0.0e00 0.00+00 0.0400
P32 4.7.-07 1.5.-O 21.-07 12.-O 1.88406 9.1.-07 2.8-S 4.1e.07 23.- 3A-OS

3-w 3.0007 2.0"S 2.2-e .4e-O7 8.37 &.8.07 3.90 4-3o-0 120 1.6-S
K.40 2.1.-05 15.6 1.6-05 4Ae-05 &7.-0S 4.105 2.8 &.1.-S5 a7-05 1.10.04
Ca-41 0.000 0.0400 0.000 0.00 0.0.00 0.00 000 0.0.40 0.0.00 0.0"
Ca-45 0.0.+ 0.0o+00 0.000 0.0.400 0.400 0.0.400 O.Oe+ 0.0400 0.0. 0.0"00

Cr-S1 0.0e+00 O.O.40 0.0.400 00400 0.0400 O.O0 0.0.400 0.0000 0004 0.000
Mn 3 OOe+ 0 .00+ 0 .0040.40 0.0.+0 0.00400 0.00400 0.0.400 0.0.400 D0"0 0.0.+

Wl~ ~~.040 0.0 .40 0.00 400me 0.09+00 0.0.400 0.0040 0.040 0.040 0.0.400 oomo
Fe-55 0.0040 0.000 .00 0.0 .400 0.0.400 0.0.400 0.0.400 0.0.400..0 0.0.4-00

CO.5 0040 00 0.0 0.0.400 0.0 0.00.0. 0.00.00400" 0.0000 0.0400 0.0.0 0.0.40
CO-57 O0400 0.0.400 0.400 0.0. 0.0 0.0.40 0.0Q+00 0.040+0 0.09+00 0.0400
Co-58 0.0040 Oe+ 0.0.400 O..400 0.0.+0 0.0. 0.08-0 0.0+ 0.0+0 0.00+O 0.00
Co-O 0.000 0.0+.0 O.O+0 0.00+0 0.0400 0.0.400 0.0e00 0.0.40 0.00+O O.O.400

NM-3 OOe+O0 00.40 00 0.0.400 0.0.00 0.0 .e0400 0.0.+00 0.0.400 0.0400
Zn-65 8.6.-O &8-08 42e 20 1.2-0 I-06 1e..-O 72- 8.0e-7 2.3e-0 3.0.06
As-73 5.000 3.7e08 3.90.07 1.0e.06 1306 9.7.07 72.-0S 7.5e-07 2.00.06 2.6Be
So-75 1.1.-OS 9.29-07 9.6.-OS 2.1.-OS 2.7.-OS 2.2.OS 1.8.-OS 1.8.-OS 4A.105O 8.3.-O

s,489 0.0.40 0.0040 0 00400 00400 0.000 0.0.400 0.0400 0.0.400 0.0.400 0:0040
SF9 0.0.400 0.0 0 0.004 0.e400 0.0.400 0.0.40 O.O0 O.0040 0.0040 01.0.+4
Y-91 O.0e+0 O.0.+ OeOO O.0.+0 0.04O 0.O+40 O.O+0 0.0.400 0.0+0 0.0000
Zr.93 0.0+O Ofh04 0.040 0.0.00 0.0. 0.0.+00 O.O 0.O 0.0.+00 O.Oe+ O

Nb-93 0.0+OO 0.0.400 0.04+0 QO.. 4 0 00e00 0.0.+0 Oe400 0.0+0 0.0.0+0 0.0.0
Nb-94 Oe4O0 0.0.+OD O.Oe+O 0.0400 0.0+0 0.00+0 Oo+O 0.00+0 ODo0OO 0OW0
Nb-95 Oe+0 0.Oe40 0.00+00 0.0000 0.0.400 O.0.+0 O0.+0 0.000O .0.+OO 0.0400
N403 0.0O+ 0.0O+D Oe+0 O.+0.00 0.0Oo00 O. 0.0O0 0O+O 0.00400.0 QO Ow 

To497m 0.0.400 0.0.400 0.000 -0.000 0.0.+OO 0.e000 0.00 0.0. DA" m 0.000
To-99 0.0000 0.0040 0.09400 0.0.400 0.0.400 OeOO4 0.0.4 0.0.4eO Q.a+OO 0400
-103 0.0.0 0.00+0 0.0.+00 .O+0 0.0OOe+ C 0.0.400 0.00+00 0.0.40 OO+ O.O+O0

RLOOS Q0v<O Q&oOO O.Oe+C 00+< Oae+O ODeBO Ofo+OO 3nuiC DA"+ O.Oa+OO
- .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.1--~.1 1

AR-Om 0.0+0 0.040 0.0e+O 00:400 0.040 Oo0O0 0 .4 O OO 0.4 0.0.00
Cd-109 3.107 20-O 2.3e-07, 6.50-. a7-0 8.007 3.8-OS 4.4-7 100 1.7e-OB
Sn-113 0o.0ao 0.004 0 0.0400 0.0e00 0.090400 OO 0.00400 0.A+4 .0e+O0 0.0 00
Sb-124 2.30 1.4eO8 1.6-07 5.0.7 67.47 4.07 2.808 .1.-07 9.8.07 1.3.-OS
.
To-123m 5.0 00-07 S0 1.1eJ3S 15eOS 12.S 9.0 9.9.S 22"05 2.8.-O
To-127m 1.0.e-O a 8.8e-0B 1.9-05 2 2.Oe.0 2.0- 1.8o 06 1.7.-05 3.S 4.80-0
1-125 23e-S 1.407 1.6O06 49.0 68.06 4Ae-O 2±7.-0 8.1eQ6 9-00 1.3-0
1-129 .5.-OS 2.-OS 2.8405 7.5.O U.eS 6.9.OS 4.5.06 5.0.-OS 1.5.44" 1.90-04

Cs-134 1.1e.. 9-OS 2.104 2704 2.2-04 1.8.-OS 1.9.44 4.1oe04 830-04
Cs-135 1.3eO5 1.0.-O 1.1.-OS 2.3,0 3.1.05 2.4-0S 2.0-S 2.1e-O 4.6e0S 8.9O
Cs-137 &1.0-S 6.7.-0 7.1.-OS 1-5e04 2.0.44 1.504 13 1.0Ae4 3.0e04 8804
Ba-133 O.Oe+ 0 00 00400 0.0.+O Q.Oe40 0.040 OX" 0.0.00 Q.e+OO 0.000

C.441 O.0e0 OD4 0.0.0 O.Oe+ 0.0040 0.0.400 0.0e+O0 09.04oO OoOO
CO-144 0.00400 0.040 0.004 0000 000 0.040 0.0.00W 0.0.00 0.0.400 0.00400 000400
Pm-147 0.00.00 0.00+0 0.0+OO 0.0.400 Oe+00 0.0e 0.400 0.0. 0.0.+0 0.040

iNUXAu-104U U-14C



Apeft 0-2 Nonnalized Effective Doses from Cop=
Table G2.27 Nomalized effective doses from ingestion: Dust truck-dver

Radionuclide Mass-based effective dose (Syty per Bqg) Swfidal effectve dose (Syty per Ecm2 )
Mean 5th 0th 90th 9th Mean 5th 50h 90th 95th

Sm-51 000e00 0D00 0. 0e+00 O0.e40 O.e+O - O..o O.e.O O.De+00 Oe0O O.OD0

Eu-154 O.e00 O.OW 0.e+OD O.O00 0Oe+00 0.0e+00 .Oe+0 O.Oe.40 O O00 .000
Eu155 0.0.00 O0.e4 0.000 O0.000 0.0+400 O.Oe. 0.00.00 O.000 O.Oe+00 0.0000

Tb-1. O.e+00 O0.O 0 O.0.40Oe+O 000 0.0.400 0.0.4 0 0e400 0,00 O e+ 00 O.e+00

Tb-71 0.0e40 O..+40 0.0000 0.0+O0 O.e+O. O0.e+O0 O. O .Oe+0O400 O0e+00 O.e+00

Ta-12 040 0.0.400 O0+0 O.Oe+00 0000 0.0-00 0.0.40 0.0.40 0.0.00 0.000

W-181 0.00400 O.0+.00 O.e400 0.0.400 O0e+OO O.Oe+O .e+00 U04 .Oe+00 0.0Oe00
W-8 0.040 0.000 0.0. O D0.00 0400 0.0.00 0.0.0+0 0.0.O0 0.0e+00 .. OO

Ir-192 0.00400 O.Oe4OO O.Oe+ 000400 O.00 0.0+00 O0e+400 .Oe+ 00.400 Q.O0+00
T-204 42eW 3407 5.5.06 7.06 1.0-05 .1e-06 6.6.7 G.e-W 1.o-05 2.0.e-O
Pb-210 - .004 lie-S 1 04 4.eo04 .70-04 39.0 2.05 29e-04 i-04 1.1003
SW7 7.7.07 6.eO8- - 7e07 1.6.06 2.1.6 1*06 9..O 1.106 .e-06 4.1.06

Ra-226 O.Oe+0 OA040 C.Oe+00 -.00 0.04 O.Oe+400 0.0.400 0 000 0.040 O.00
Ra-M 0.0+00 .O0e40 0.00+00 QO400 O.40 0.0-0 0.0040 o.. 0.0.40 0.0.00
Ao-7 0.000 .000 O..00 O.0.40 0.o o.040 o.0.o0 o.o o -O.Oe+00 0.0000
¶h-228 0.00400 .09&00 0.00.0 0.0040 0..0 0,040 0.0.40 0.0.400 0.0.400 0.o40
Tb-0 0.0000 0.040 0.0.400 0.0.00 0.000 0-00 00400 0.40 0.O4e+O 00040

Th-230 0.o4e4 0o0o 0.004 00 0.0-Q 00 0.0e400 0.0.40 0.0.00 0.0000 O0.0+
7h9= 00O+ 0A+ e00 OOO + O.WW~ 0004 Oe+ OA~+ 00+ 0 0 e+O

P-231 O.Oe+0 O 0 0.000 o040 000 00. 0.0400 0.0000 O.OeO 0.0.400
123 0.0000 .e40 0e40 0e+0 0.00 0000 0.040 O.40 0.0.00 O.40

LL234 0o040 o.Oe00 0.0.400 00+0 o0.0 0. .O.40 o040 0 Oe+40 0.00+40
u1-235 OOf00 O 400 oOo0 O.e40 Oe. . O.e40 0.01.40 0.0.00 O.0e400 o.Oe400
W-36 0.000 0.00400 0.00 O.Oe4OO 0Oe+. 0 .0e+00 0000 O.O.0 O.Oe400 0.e400
W128 0OQ&40 O.0000 0.000 O.Oe400 0.e00 - .0 00.4 .OOef00 OOo0 0A.00

PU-235 .e40 OtO400 O.+04 0..00 0e+ 0 0 Oe+0 O.e4O 0.04O0 O.e+
Pu-238 O.Oe+000 0 00 0 000 Oe+.0 00000 O.Oe+00 .Oe+00 G.Oe+ 0.000
Pu-239 0.000 0.000 O0.+0 0.00 000 - 0.400 0,.400 .O.400 .Oe+0 0e40
Pu-240 : '000 O400 O.e00 0.00 0.0.00 0000 0.0040 0.0.00 0.0400 0.00

Pu-242 OeO..0 0000 00400 O.00 O.Oe4-00 0.0040 0.000 .040 O.Oe40 0.0000
Pu-244 0eOO O0e+O0 0000 0.0.00 &000 0.0"O 0.0.e00 O.O.40 O.Oe+00 O.Oe400
An-241 .Oe+0 000 0.0400 .4O.Oe+O 0.0.0 Obo00 040 0.0000 Ol 0 OAB.40
An-242 Oe"OO 0.e4 00 0e0 .e40 ODe+0 O.e+0 000 0.0.00 0 0 0004

anF242 - oOeOMO 00 O.O&esOO QOeW -oo& o 00+D Obe+OO OW - O+00 one*

Cm-243 O.OO .Oe4+OD 0 Oe+-00 O.Oe+ V.00 0.00 O0 0.040 0.00400 O000
Cmn-244 00e+0 Ole00 Ob0+0 O.400 .e400 O 40 Oe,0400 o..0 o..0 o.o40
Can245 0.O+0 0o0 0 0.000 Oe+OO . 0.00 0.0+00 00400 .Oe+0- .040 00WOO

Cm-247 -0.400 00.400 .0.00 0.0e40 0000 0.040 o.400 o040 o.00+00 0."W
Cm.248 o.oe40 .0000 0.000 0.00400 O0400 o.e4 e4 oe0 o0W o00
Bk-249 .0e400 0.04 C 040 0.0 0 0o.000 .0400 0.00400 oe40 o.04o 0.04O
Cr248 00e00 - 00.00 o040 0.400- O400 0040 0.0.40 0.040 0.000 0.040

CF-25 0.0000 0.0400 0.0.400 0.400 0. 0.00400 0.0.4 O.0040 O.0e400 OO+0
C251 00^*00.00 0.40 O..400 -O.Oe+0 0.0+0 O.0e+0 0.000 0.000 .0040
Cf252 0.e00 000e4 O.Oe-100 O.Oe"N GODe+QO- . Oe&O O.Oe+00 C.Ce+00 Oe4OO O.Oe+OO
C-m5 0.0.400 0.0.400 0.0.00 0.0.00 000 0.00400w~ 0o.0.400 0.004 AO00 040..400
Cot254 O O .. 0 00.00 0.000 00.00 0.0.400 00.0 0.0000 Q0000 0.000 0.0.400

Note: To convert hoevlues b. cnetoal nit (mmnmy per palg or rnmty por pCIlcn 2). multiply by 3.7.43

u-1. ru.N~U-tS 14U
U-14i zqurr.U-JLDW



Normlized Effective Doses from Copper Appendix G-2
Table G2.28 Normalized effectlve doses from all pathways: Exposure to small mass

Radionuclide Mas-based effbcdvo dose (iSyl per Bqlg) Surficlal effective dose (pSv/y per Bqlcm2)
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-3 0.0000 000+00 0.0.+00 0.00400 0.00+ 0.0.00 0.00+00 0.00.00 0.0+00 0.0.400
C-14 0.00 000 0.0800 0.00+00 0.00+00 0.0.400 .00400 0.0 0 0.0.00 O.O.+0
Na-22 9.o- 5.1 e-1 420-10 22009 3..09 1.7e09 9.9-11 8.0e10 42*-09 &409
p.32 5Ae-14 4.7.-18 1.le-IS 1.19-l3 270-113 1.0.-13 9.1.-1S 200-15 2.1s-13 5.30-13

aX OOO 0 09+W 0+DO e00&+I Q 0 0.0400 0.Oe+00 . .0e+00 0.000. 040
K-40 5.11 4.1e-12 32e-11 1.7910 2.5o10 1.3-10 7.80-12 62oF11 3.3.10 4.9.10
Ca-41 0.00400 0.00+40 0.00+00 0.00+00 0.0000 0.000W O0O.+00 0.00+0 0.e00 0.00+00
Ca-45 42e-IS 2.3.-B 1.90-15 1.1e44 1.6e-14 820-15 4.30-15 3.7.-IS 2.0..14 3.114

* ~'t-Q%0 t ---L.a - -a .- 'UI I-. M-WLZ,~, r~

Cr-S1 1.e-12 .3I 1.5-13 2.60-12 5.30-12
MF-53 0.0.40 00000 OO..00 0.0+"00 0.040
Mt-54 9.9.09 5.8010 4.6009 2.5,408 3.6008
Fe-55 339t13 2.0.19 1.76-18 96.-4 1.5.17

Co56 1.7e-07 o49 &008' 4.3.07 7.00.07
Co-57 5.6.09 2.3010 2.3e09 1Ae-08 2.208
CoS8 4.5e0 1.2e09 1.5S0S 1.1e47 1.9.-07
Co-60 3.7807 1.508 1.6007 92807 lAo-0S

2.1.-12 1.0e-14 3.0-13 520-12 1.0-11
00+00 0.0.400 0.0.400 0.00.00 0.0400
1.9.08 1.1 .09 ao09 4.8*08 7.1e08
7.8.-I 39.-S19 3.13.-I 1.9k.17 2.8.17

M-034d =IR-O" 3- --- "-.
33-.07 9.9e09 1.107 8307 IAe.08
1.1.48 4.5.10 4.509 2.7.08 4.2.48
8.7.08 2.4.09 2.9e08 220-07 3.7e-07
7.107 3.0e0 3.0008 7 1X0 2.7e4W

NM3 4.80-15 2.00-1 2.0.-15 1.2.14 1.8.14 9.3.-15 3.9.-1I 3.9o-15 2.40-14 3.614
Zn-65 2.50-08 1.30-09 1.1.08 &1.08 9.00.08 4.8.48 2-W09 2.10-08 1.2*07 180-07
As-73 7.10-12 33e-13 2.9.12 1.80-11 2.80-11 1.4e-11 6.2.13 .60-12 &50-11 5.4-11
Se-75 1.0008 5.80-10 4.7049 2.6.48 3.908 2OS 1.1009 9009 5.0.-08 708-0

Sr-89 43.13 1.1014 1.3.13 1.10-12 1.80-12 8-3.-13 2.00-14 2.60-13 2.19-12 3.6012
S-90 8.30-12 3.8-13 3.00-12 1.60-11 2.30-11 120-11 7.30-13 .7.-12 300-11 4.40-11
Y-91 920-13 2B.-14 320-13 2.30-12 3.90-12 1.80-12 5.4-14 0.18-13 4.48-12 75012
Zr-93 5.9-I5 3.7.-17 2.80-18 1.5.-15 2.1.-1S 1.10-IS 7.1.47 5316 2.8.-IS 42.3S

Nb-93M 1.Oe.IS 8.0.-17 4.73-1S 2.5.1S 3.70-1S 2.00-15 1.2.-I 9.00-16 4.9.-1S 7.0015
Nb-94 7.2.10 4311 3A-1b0 1.8-09 2.6-09 1.4e-09 8.30-11 .50-10 3.5049 5.009
Nb-9W 4.01 4.6-13 8.7012 9.8e-1I 19910 7.80-11 8.8.13 1.79-11 1.90-10 3.7.-10
MO-93 S40-15 32..18 2.50-15 130-14 2.00-14 1.00-14 &11 4.90-1I 2.50-14 3.80-14

To-97m 1.50-14 .W18 6.3.-15 38-14 5.9.-14 3.0.-14 1.30-15 12-14 7.40-14 12-13
To-99 1.7-14 1.00-15 81.-I5 4-38-14 52e-14 3.3014 2.0.-15 1.8.-14 &3-14 12.-3
RuO03 5.908 9.50-10 1.0 1.5.07 2.7.47 1.1"07 1.8e009 2.9W04 3.00-07 S2-07
RU-l0G 1.50.0 1.00483 7.8048 4.0-07 5.8.-07 3.107 2.090 1.58-07 7.70-7 1.10-06

Ag-lOm 1.604 1DeO7 7.50.07 4.0043 5.8e0 3.104 2.09-07 15046 7.7046 1.1.45
Cd-109 3.8011 2.1e-12 1.8-Il 9.6l 1Ae10 7.5-ll 40.-12 3.50-11 1.9-10 2.80-10
Sn-113 15OS 7.9O-10 &.609 3.998. 5808 3.048 1.509 1308 7.4048 128-07
Sb-124 8208 2.1e09 2.608 2Oe07 3.5a07 1.607 4.0-09 5.1;05 3a&417 8.7.07

Ts-123m 2.7049 1.50-10 12A09 6.8049 1.0048 5209 2.8010 2-309 1.3048 2.008
TO-127m 1.7-10 9.0o-12 7.5*1 4.3e-to .50-10 3.36.i 1.76-11 1.4e10 30-10 1.309
1-125 0.0.+0 0.0.00 0.000 0400 0.000 0.000 00000 0.0.+0 0.0400 0.0.40
1-129 0.0400 0.00+0 0.00400 0.40 0.00+0 00400 0.00+W0 Q0OO. 0040 0.0000

CS-134 1.0.-07 6.5049 4.048 2.7.-O 3.7&07 2.0007 1.20-O 9Ae-0S 4.807 72A.07
Cs-135 1.9.12 12a-13 9.1-13 4.6-12 B9-12 3.70-12 2.3a-13 1.8.-12 9.00-12 1.30-11
Cs-137 42e08 2.7049 2008 1.0,-07 1.6.7 &1048 5.18-09 3.9048 2.00407 2.9e-07
Ba-133 1.50-10 8.9*42 8.9-Il 3.7.-O 56-10 2.90-10IW 1.70-11 1.39-10 7.1.-I0 1.1049

Ce-141 1.76-12 1.So-14 3-3.-13 42e-t2 8.1e-12 3.30-12 2.9-14 6.4e-t3 8.1-12 1.S-11
Ce-144 1.8.11 1.1e12 8.50-12 4.8.I1 68-11 3.6-11 2.19-12 1.6S-11 89-11 1.3o-10
PmF147 4.0.-I5 2.38-1 1.9a-15 1.0014 1.50-14 7.7e-15 4.5018 3.6.-I5 1.9-14 3.00-14
NUE-14 6-
NUREG 1,640 -144



Appendix G-2 Nonng=d Effective Doses from Om=
Table 02.28 Nonmalzed effedive doses from all pathways: Exposure to smafl mass

Mass-based effective dose (uSvly per fWg) Suiciat effective dose (pSvyy per Bqkrrn2)
n lea 5f 50ft 9t 95th Mean th 50th 90th 95th

Sm-11 : S.S-17 2.1e-18 1J.e-17 6.6-17 IA-16 67.-e17 4 e-IB &.1-17 1.7-16 2.Se-16

Eu-154 4.7-10 2.8e-lI 22e-1 1.1e-09 1.7.09 9.0e-10 5.3.11 42e-10 220-9 3-3.09
Eu-IS5 5ie-12 32e13 2.5e-12 1.3-11 2 -Il 1.-Il 6.1-e13 4.8-12 2.8-11 38-11
Gd-153 4.8e-12 2.8e-13 2.2e-12 e12-1l 1.6.-1 9.4e-12 6-IS13 42-12 2AW-11 3.5-11
bS60 1.4.-10 66-12 56.1- 3Ae-10 5.8-10 2.0-10 1.1e-Il 1.1.40 70- 1.1e-09

Tm-71 - 1.5e.14 8-16 6.e-15 .86e14 5.69-14 2.8e-14 16e-15 1.30-14 7.0eW14 1.10-13
Ta-182 2Ae-IC. 1ie91i I.Oe-10 5.9e-10 0.10-10 46-10 221 2.000 1.10e09 1Ae-09
W-181 5.7e-13 3.0e-14 2.6e-13 1A-12 22e-12 1.1e-12 6.76-14 4.8e-13 2.8-12 4.2e-12
W-185 tZo-14 62.-I6 5.0-15 S.6-14 6De-14 2 -14 12e-IS 1.114 7Ae-14 l2e-13

Ir-192 . 1-7 .loe-9 L5-8 .07 8.7 4.1e07. 1.7.-08 1.007 10.6 16e-06
11-204 S2e-lI Se-12 2.6-11 1.30-10 .1.9-10 1.04I 6Ae-12 4.8-11 2.50-10 .7-I0
Pb-210 7.1-40 71e-11 3.e-10 1.8.09 2e.0 109 6ie-11 . 6.76-10 309 6.3009
BF207 12e,06 7.-08 .60-07 2.06 42e06 22e.06 1A07 119.06 6606 8e.046

Ra-226 7.8-10 4Ae-11 3.5e10 .9-09 2.8-0 1.509 8.3E-11 6.8-10 3.7e09 1.4e09
R -2 4.5e-10 2.60-11 2.1e-10 I.e-09 1.7 09 8.e-10 1.Oe1I 4.1e-10 2209 3.309
AoW227 .7- 0 3.8-1i. .7-10 22e09 3.3.0 1.7.-O9 7.3e1-I 7.1e-10 4.309 .6.409
Th-228 64-O 2.1-e10 22e09 1448 2208 1.1e-08 41e-I0 4.3.-O9 2.708 42008

lb230 .9-11 2.7e-12 2e-1I 1.7-10 2.70-10 1.3e-10 6Se-12 5 -Il. 3Ae-IC l2e-10
Th-232 .. e09 3.-O 3809 23e08 36-O08 1.808 7.0e-10 72 09 4.508 6.9008
Pa-231 9.1e.- 36-11 .7e-10 2.309 3.609 1.e-09 6.911 72e-IO 4.6e09 7.009
1-2 5.1e-09 2.0-10 2.1e-09 1.3048 2.08 - 9049 3.6-10 4.1 09 2.548 S.808

U-234 lie-IS 2e-1S t.514 3.313 523 2.6e-13 9ie-15 1.1e-13 6.5.-I3 1.0-12
U-235 52-0 20e-11 22e-10 1.049 2.09 1.09 L9e-11 420-10 2.509 -9e-09
U-236 65e-4 -2.1.5 2.3e-14 1Ae-13 2.1e-13 1.1e-13 4.1e-15 4Ae-14 2.7e-13 4.1e-13
1238 A4-IC 6.8e-12 L9-11 3.6-10 .-&S- 2.8.-10 11.e-I 1.1e-10 6e-10 1.1.-OS

Pu-236 1.7-1I 7.6-I T212 42"-lI 64e-lI 32e-11 .e-12 1Ae-I 8.1e-1 1.3-10
Pu-8 14-14 6-4e16 6.0e-15 S-914 .Me-14 2.7e-14 12e-15 12e-14 6.8e-14 10-1S
Pu-239 9.1e-14 4.1e-15 3.9e-14 2.3e-13 Ue-13 le-13 8.b-15 7e-14 44-13 6.8e-13
Pu-240 U.e-14 60018 .7e.-S 3.314 IU-14 2.6e-14 12e-15 1.te-14 Ae-14 989-14

Pu-242 -12e-14 E..-I4 le-IS 3.0e-14 4.76-14 2.4-14 1.1.-IS 1.0e-14 6.9e-14 9.2e-14
Pu-244 8.1e10 3.7.-Il 9.6 -ID 249 3.1049 1.6009 7.1e-11 6.70-10 .9049 6.1e09
Am-241 4.0e-12 i9e-I 1.7e-12 1.e-11 1-11 7,6012 31S -32e-12 ieIl 2.9-Il
Am-242m 1.e-11 6-13 64e-12 Se-11 5.7-11 2.9e-11 1.3e-2 12e-1 7J-e11 1.1.-10

Cm-242 9.00-15 3.O-16 3.70-IS 2.3e14 8.50-14 1.7-14 7.5.18 7.1e-15 4e-14 6.70-14
Cm-243 . 2e-10 9.1e-12 8.5-11 .1e-10 7.Se-10 .9-10 1.7.-I 1.ID-10 9.7.I 1.59-09
Cn-244 .3e-14 6.1.-16 7.-IS SAe-14 5.1e-14 2.6e-14 12e-IS 1.1-14 696-14 9.9014
Cm-245 92.-1 429-12 3.9.-11 2A-1 05e-I 18-10 8.Oe-12 7.e- I7 4-10 680-10

Cm-247 8.1e-10 3.70-l1 310 - 2.1.-O9 300O9 1.6049 7U0e-11 66-10 9.-09 L909
Cm-248 -4..-15 2.1-e16 2.0e-15 120-14 1.76-14 -. 9e-15 4.00-16 3S-1S 22e-14 3.4.-14
Bk-249 2.1o-15 O.Se-17 88-1 65.3.S 8.1-15 4.10-IS 1.80-16 1.7.-IS 1-14 1.60-14
Cr248 1.50-14 6Ae-IS 62*145 3e-14 6.9-14 2.9e-14 12e-15 12-14 73-14 1.1.-IS

Cr-250 6.4-15 2Ae-I 2.3.-IS 1414 2.1-14 1.0e-14 4.616 4Ae-15 2.6e-14 4De-14
Cr-251 15.e-10 6.9e-12 6e-11 3.9.-ID 6.10-10 S Oe-10 l.3e-Il 1e-ID 7.69-10 12e-09
C-252 1.7e4 .76-16 7Ae-15 4.4-14 6A8-14 S3e-14 l.5e- 1Ae-14 a6e-14 1.3.-

254 1.1048 2'640 3.4e49 2.7-08 4.5-O08 2.0.08 4ie-10 659-09 C.1e08 a7048

Note. To convert luse vales to centional unt (mfr y per pCUg or mmrny per p cm'). tl by 3.7.4
---- I.-
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Noimalized Efectvo Doses fiom Copper Appdi G-2
Table G2.29 Normalized effective doses from all pathways: Copper object on body

Radionuc~da Mass-based efftive dose (tiSvty per Bq/g) Surflcal effective dose (pSv/y per Bqlcm2)
Radlonudlde Mean 5th 5t 90th 95th Mean 5h 50th- 9Wt 95th

H-3 0.0.+00 0.00400 0.000 0.o+00 0.000+0 0.0.00 0.0.400 0.00400 0.0400 0.00400
C-14 0.0+00 0.0.400 0.0.400 0.0+ 0.0.0 0.0.0 0.0.400 0.0.400 O.0e400 0.0.+00
Na-22 9.9-10 22010 7.1-I0 2.0.-O9 2.69-09 1.9.-O 4.3e40 IA-09 3.90-09 &1-09
P-32 22e13 3A-15 &90-14 8.2.-13 1.0.12 4.3.-13 GZS-15 1.1eq13 129-12 1.9.-I2

-36 0.09400 000 0.0400 0.0.00 0.0.400 0.0 .00 0.0+W 0.000 0.000 0000
K40 82l 1.90-11 619-1t 1.7*10 22.-10 1.60-10 3.60-11 120-10 32.-I0 420-10
Ca-41 0.0.00 0.09400 0.0400 0.0.400 0OW 0.0+W 0.0.400 0+40 0.0.400 0.0.400
Ca.45 4-94-22 9.8-23 3.3.-22 9.1e22 12-21 8.70-22 1.90-22 8A.-22 1.80-21 23021

_~
Cr-51 4.0913 354314 22A43 9-5e13 1.49-12 7.7o-13 8.6o-14 4.19-13 1.89-12. 2.6e-12

Mn.53 0.040+0 0.0.400 0.00400 0.0.40 0.000 00.00 0.0" 0.0.400 0.00400 0.0.400
MF-54 9.5.0 22e.9 7.1.-09 1.9.-O 2.-S 1.6.08 4.3-09 1.4e.08 3.7-OS 4.9.-O
Fe35 7.10-18 13- 50.-18 1-S17 -2017 IA.-17 2.5.-IS 9.5.1 29-17 3.8.i7

Co-5s 1.10-07 1008 T.0-S40 2.3.-0 33o-07 2.1.47 2-O 1.30-07 4.907 63.947
Co57 O-09 1.2- 5.809 1.9.-OS 2.5.O8 1.7.08 2-30-09 1.1t08 3.6e08 4.9e08
Co-58 2008 32e-09 1.7OS 5.8.-08 8.1e-08 5.1e-S 6.0-09 3.3-8 1.10-07 1.607
CoED 43e-07 A1.-OS_ 70-0 9A.4*7 1348 83,07 1.2.07 5.7.-0 1.80-0 2A46

14-63 04W00 0.O.400 0.0.00 0.00+O0 O.0+0 OXO 0.0.0 0.0+00 00000 0.0.00
Zn-65 2.3.8 4.5e-9 1.7e48 4.7008 63.48 4.4.48 a6.09 32.-08 5.1%0. 120-07
As-73 1.5.-11 340-12 1.1-11 3.1e-11 42-11 3.0e-11 S6B-12 22.-1 6.1.e-Il 81-11
Se-75 810-09 2.0.49 609 1.6.48 2.1.4 1.6e-0 3.89 12e 0J &1e-08 4.1e0

SF89 38.-S 82-I8 2.6.-1S 82e-IS 1.1e-14 7A-15 1.2e-15 .0-IS 1.6i>t 22.14
Sr-90 229-17 4.9.-18 1.6e-17 4.3.-I 5794I 429-17 9.40-18 3.1e17 &40-17 1.1e-18
Y-91 2.00-13 3.6-14 1Ae-13 4.3e-13 5.80-13 3.9e-13 6.8W14 2.70-13 &3o-13 1.10-12
Zr-93 69e-15 1.8.1S A1-15 1Ao-14 1.8e14 1.3e-14 3.0.-IS 9.9e-IS 2.7e-14 3.5e-14

Nb-3m 12e-14 2.7.-15 8.9-15 2.40-14 3.10-14 2.3e-14 5.10-15 1.70-14 4.60-14 1-I14
Nb-G4 8.8-10 1.90-10 8A.-10 1.76-O9 2.3-09 1.7.09 &7-10 1.2-09 3.3a-09 4.4e-09
Nb-95 1.7e-11 2.00-12 1.0.-11 3.8.-I1 5.3t11 32- 3.8e-12 2.0-11 721 I 1.09-10
Mo-93 7..14 1.6e-14 5Ae-14 1.5e-13 1.90-13 1.4-13 3.1e-14 1.0-13 2.9.-13 3.7e13

To-97m 3.0.-14 .1.-I5 22e-14 636-14 8.3.-14 S.8.-14 12e-14 42e-14 12-13 1.6e-13
To-99 7.1.-13 1.Be-13 5-3.-13 1.40-12 1.9e-12 1.4e-12 3.1e-13 1.0e-12 28-12 3.6e-12
RF-103 2.6- 4.0.49 1.7.48 &6.48 7.7"S 5.0.8 7.6e-09 3.308 1.1e-07 1.507
Ru-103 IA 7 3.6.-S 1.007 2.7.47 3.40.07 20.7 7.04 2.047 S2e07 S6807

Ag-11hr 1- 3.9eO7 1.1e6 2.9*06 3.69-08 2-0 7.3-0? 2.2- .608 7.1O
Cd-109 1.1e-10 22-1 7-901 2.2e-IO 2.9e-10 2 1-10 4.1.-I1 15-e10 43-10 5.7e-0
Sn-13 1.1-OS- 2Ae-OS 8.0.49 22A-0 2.9.-OS 2.1.-O 4-50-09 1.-e.08 420-S 58-O
Sb-124 4.5.S08 5.5-O 29e-W0 9.9.48 l-07 8 11.48 5.60 1.9e-7 27.07

To-123m 289- 62-10 1.9.49 S.1.-0 8.6-09 5.OO9 12.49 3.89-9 1.0e-08 1.3,08
Te-127m 1.1.-10 2.7e-11 &6-11 2.30-10 3.00-10 22.-10 52e-11 1.7e-10 4.40-10 7e-10
1-125 0400 0.0400 0.0.00' 0.0.00 0.0.00 0.00 0.0.0+0 0.00 0.0400 0.0400
1-129 0.04+00 0.0.+00 0.00+00 0.0.400 0.0.+0 0.0.00 0.0.+00 .0.400 O.00 0.040

Cs-134 1.1-07 28.-S 8.O"S 22A-07 2.8.07 2.1e-07 SAS 1.6%.07 4.2e-07 5.5.-07
Cs-13S 8.6e-1 2.20-11 8.5.-11 1.7-10 22.-10 1.7-10 42-1I t1.0 33.-10 4-10
Cs-137 4.9.48 1.3-S 3.7e-W 9.0- 1.3.07 9.5e8 2.4.-O 72e-OS 1.9e47 2A-7
Ba-133 1.7e-10 3.9e-11 139-10 3.69-10 4.60-10 3.4O-1 75011 2.5*10 .90-10 9.0.-I0

C.-141 9.9o.I 1.10-13 SBe-13 230-12 3.3e-12 1.90-12 2.1e-13 1.1e12 4Ae-12 B4-12
Ce-144 12.-I 2.8.-12 86e-12 2A-Il 3.1-11 2.3.-11 5.0e-12 1.7.-1 4.7e-11 B.1e-I
Pin-147 1.1e-15 25-16 82.-18 22.-15 2.9S-15 2.1e-15 4.70-16 1.60-15 43.-15 5.6.-1

NUREG-1640 
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Nomndized FH=dve Doses hom Cov=
Table 02.29 Normareed effective doses from all pathways: Copper object on body

Radlonuclde Mass-ased effective dose (pSvly per Bqlg) Surklal effectlve dose (pSvly per Bgn 2)
Mean 6ft 50th 90th 95th Mean th 60th 90th 95th

m-l-51_ 72e-17 1.7-17 -5-17 15e-IS 1.9e-16 -AeI16 &e-17 e-16 236.7s-IS

Eu-154 5.6e-10 1Se-10 4.1e-10 1.le-09 .e.09 1.le09 2Ae-10 .Oe-IO 22e-09 28o-09
Eu-155 I-11 3.1e012 S.50-12 2.7e-Il 3.5e-11 2.69-1 5.8e-12 19e-11 52e-11 e-1I
Gd-153 9.60-12 2.1e-12 7.1e12 19.-1 2.5e-11 i-11 4.1e-12 1.A11 3.8e-11 &.0-11
T-e160 8.6-11 1.7e-11 61.e-l 18.-0 2.4e-10 1.7e-10 32e-11 1.2010 3.e-10 4.6.-10

Trn-171 2e-14 12e-14 3.8e-14 1oe-13 lAo-1S 1.0e-13 2.3e-14 7Ae4-14 2.0e-1S 2.6-13
Ta-182 le-10 3.80-11 1.3-10 3.6e-10 4.7e10 34-10 7-11-1 2.5e-10 7.1e-10 92e-10
W-181 1Se-12 2.9e-13 9.90-I3 2.7e-12 5.Se-12 22e-12 5.6e-13 1e-12 6-12 7.0e-12
W-185 '1.-S 429-44 1.50-13 4.8.1S 69e1S 42.43 8e-14 3.e413 6.5-13 12e-12

Ir-192 12-7 2 2-O8 ieS 2 &e-07 07 2Ae07 L08 1.7e"07 4.8e-07 6e-07
TI-204 92e-10 2A-10 7De-10 10 .8- 2S09 I.-109 4.6e10 ie-09 3.e9 45e-09
Pb-210 1.-08 1.-09 .Ie-09 29e-O8 329-08 26-B 3.4-09 1.7-08 508-0 7Ae08
1-207 1.-06 3.707 1 2.706 5.50-06 2.7.06 7207 2.1.06 5.4S W7o06

Ra26 9.1"OI 2.1e-10 6.7-10 ie-09 24-09 1A8eO9 S.9-10 -1009 3.eL9O 4.709
Ra-228 7.1e-10 1.6e0-10 520-10 15e-09 1-09 lA-09 S.1e-10 I 1.0-09 2809 3&7.09
Ac237 1.1-9 1.50-10 730-10 2-09 3.1-S09 2.1e-OS 3-10 lAo-09 4.5.09 509
Th-228 6Ae-09 6.A-10 4.1e09 1.U-08 1.-OS 120 1le9 8009 2f- 3M-O

Th-230 M-I 9.412 6.7e-11 1.80-10 2Ae-10 1.6e-10 1.80-11 1.1e-10 3-10 4.8-tO
Th-32 1.10-08 12e-09 7.6-S09 2 B;.08 32e.0 2.2-08 2A4.09 1.5-08 4.8.08 6.30B
Pa-231 1.1.9- 1.30-10 70-10 2.5.09 3-4e-09 22e09 2Ae-10 109 4.9.09 6.5.09
U232 69S 7.6-10 4.7-09 1.508 20 15.108 1.5.09 92"09 2e08 3.9e-0

U234 39-13 4-Be-14 2.7-13 Se-13 1.1e-12 7.5e-13 8.5-14 520-13 1.6e-12 22*12
U-235 7-10 68-11 .50-10 1.7.09 2.3.-O 1.5.O 1.7e-10 1.1.09 3.09 4.5-09
L236 2.1e-13 2.30-14 1Ae-1S 4.6.-13 6.2-13 4.1e-13 4.5e-14 2.8e-13 &8e-13 12e-12
U-238 1- 10 *4-11 8.-I 2 -I7410 3.7e-10 --2A4.- 2.7e-11 1.7e-10- 45.-I 72e-10

PU-236 1410 2.0e-11 9.7e-11 3.1e-10 4.1e,10 2.7e-1O 3.9-I 1.9-0 O0-10 7.9.-10
Pu238 2e14 12e-14 6.6e-14 1.80-13 2A.-13 1.6-13 2.2e-14 1.13 3e.14.S 4.6e-13
Pu239 Ie-13 2.-14 1.1e-13 M-13 4-3 &1e-13 4.3-14 2.1e-I3 6.76-13 8.9-13
Pu-240 7.9.-4 1.1e-14 UAe-14 1.743 2-So-IS 1.5.-3 2.2e-14 1.O-13 3-50-IS 4Ae-IS

Pu-242 68-14 9.8.-15 4.7e-14 1.53 2- 3-S 1.3e-IS 1J9.-14 9.1-14 2.9e-13 SS3
Pu-244 9.60-10 lAe-I0 6.6e-10 2.1e09 2.09 1-9 2.6.- 1.3-09 4A0-09 540.09
Am-241 1.e-11 22e-12 1.10-11 330te-11 4.6e-Il 30Il 430-12 2.1-11 6 .5-Il 8I16-I1
Am-242mn 3.2.11 4.80-12 2.3e-11 6.90-11 9.3e-11 6.3.-I 8.90-12 4.4e-Il 1.30e-10 1.5.-ID

Cm-242 S2e-t4 4.6-15- 22e-14 7.10-e14 9.3-14 6.3-14 87-15 4-3e14 1-IS 1 .8-13
Cn-243 29e-10 4.1eIl 20.-10 62-10 8e10-10 6.5e-IC 78.-11 3S9.-10 12q-05 1.6.09
Cm-244 7.00e14 10-14 4.90-14 1.5.1S 2.-13 1Ao-S 1.9J14 9.5&14 2±9-1 -3913
Cm-245 ie-10 Z76-1 1 03-ID 4-10 6.10 3.60-10 5.1e-11 2.5-10 7.Be-1 t.O-09

Crn-247 6.60-10 1.A4 6.7e-I0 2.1e-09 2.7-OS 19009 Z-10 1.3&09 40 6Se-09
Cm-24B 480-14 6.6e-15 32e-14 9.9e-14 -1 3 .I.8e-14 12e-14 6.1e-14 1.9e-1S 2.5e-1S
Bk-249 13e12 3A-13 1.G-12 5.Oe-12 6.7e-12 4.e-12 6.5-13 3.1e-12 9.7-12 1.3e-11
Cr-248 5..- 8.q5.I 4-14- 1.3.-13 1.7.-IS U1.3I I.6e-14 7.9-14 25.-IS 3.30-IS4

Cf-250 t.Oe-14 .1e-IS 3414 1.1.-13 lAe-I3 9.6014 IAe-14 6.6e-14 2.1.-I3 2A-13
C-251 2.5e.I 3.6-11 1,7.b 6.4-10 72e4-I 4.Se-10 69-11 3.30-10 1.09 1.-9

-252 6.8e-14 98-15 4.7-14 19e-1 2.0e-13 1-13 1.9e-14 9.1e-14 2.9-13 3.8.9I
C-254 5.7-09 SSe-10 3.70.09 1.30 1."8 1.1e08 1.309 7.1.09 2.6e-08 3.4-0
Q R'4 F, ,.
Note: To convrt these values kD conventional uirts(men mper pCUgor nmy per pam' etpyby 37-S
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Normazed Effecive Doses fom Copp Appendix G-2
Table G2.0 Normalized effective doses from all pathways: Drinkinp-coPper pipes

Mass-based effective dose (uSvyt per Bqg) Surficlal effective dose (Sv/y per Bfc~m2)
Radkonuclide Mean 5 th 90th 95th Mean 5ft 50th 90th 95th
H-3 O.06+00 0.000 00 0.06+00 0.0e400 00.00 0.06+00 0.00400 0.0+00 00+00
C-14 0.06+00 O.O 0..00 O 0o00 0.0+0 0000 0.00+00 0.00+00 0.06+00 0.00+00
Na-22 2.8-10 3.7.-11 1.7e-10 6.10-10 8.50-10 4e-10 7.0.-Il 3-10 12e-09 1.7.-09
P-m3 1.6-2 3.6e-24 43q-18 15-12 ,9.-12 l3e.-12 7.0-24 8.36-18 2.8o-12 1-3e-11

c- 00600 0.06+00 000 0.0+0 0.0+00 0.06+00 0 .+0+00.00 0.o+00 0.000
K-40 8.9.-10 9.50-11 4.4.-10 15e-09 2.1.-O9 1.3.09 1.8.-10 8.50-10 2.90-09 4.1e-09
Ca-41 3.3-11 4.4.-12 2.0.-1t 7.0e-ll 9.9o-11 Se3611 8.4-12 &9-11 1.4-10 1.99-10
Ca-45 2-5lbI 1 15.12 1.20-11 .9.-Il 52.-I1 4.8e-Il 2.9.-12 2.20-11 1.1.-l0 18Bel0

Cr-51 1.19-13 21e-19 3.36-16 2.3.-13 .10-13 2.1-13 4.1.-19 S.5.-18 4.5e,13 12*42
Mn-53 - 12-10 1.7e*I1 7.60-11 26-10 3.7-10 2.3.-10 339-1 1.5-0 5.09-10 7.1e-10
Mn-54 1.4-O 1.6.-10 0*-10 3.19- 4.59- 2.7e-09 2.90-10 1.6eO9 5.e-09 s eo-
Fe-55 44.0 4.6.-10 24.-O 8 -S 1.3e-O 7.8.-09 8-l 40 -09 1.7.08 2.5.-OS

Co-5B 12.OS 92-11 2.4009 3.2.- 5.0-08 2A-08 1.80-10 4.5-09 62.-08 1.1 -07
Co-57 3.6e49 2.5.- 1.99- 8.5o9- 13.-OS 7.10.9 4.7-10 3.7e-0 1.6e-08 2.5o-0S
Co-68 32.-S 1.5-e11 4.90-10 B2e 09 1.5-08 U9-O 2.9a-I1 9A*10 1.6.-08 2.9.-08
Co-60 12.-0? 1.1e-OS 68O0 2.60-07 3.80-07 2-3o-07 20 S 1.30-0 lea-07 7.4e-07

1-63 5.9.-09 53.-10 3.4.-09 1.3.-OS 2.0.S 1.1.OS 1.0e-O 8-S09 2.6.-OS 308
Zn-65 2.6e-OS 2.29- 1Ao-O8 8..OSM 6.9.S 5.0&-O 4.3e-09 2.7e-0S 12A-07 1.7-07
As-73 &1940 7.0e-12 1.40-10 1.7.-09 2.7.-9 12-09 1.3-Il 2.7.-10 32.-09 52.-09
Se-75 "9-09 3.8.-10 38- 2.5.OSW 3.9-08 1.9e-0 72A-10 7Ae9 41W.0 7-O

Sr-B 2.0-I 180-14 1.30-12 .4*11 1.o-10 3.9-Il 3Ae414 2.60-12 1.06-10 2.08.40
s-90 3239-W 4.50-10 2.1.-09 7Ae-O9 1.00-08 _5.9-O 6.60-10 4.1e 09 1.4e-08 2.0a-08
Y-91 2.3-e11 &4-14 2.4912 62e-11 1.1.-l0 4.5.-Il 1.00-13 4.60-12 120-10 2.1e-10
Zr-93 4.1e-11, 5-So-12 2.66-11 8.9s-l1 1.20-10 7-9.-l1 1.0.411 5.0.-lI 1.70-10 2.40-10

Nb-4M 1.3-Il 1.8o-12 &10-12 2.8e-11 4 lI 2.5e-Il 3A412 1.6-11 5.4-11 7.8.l
Nb-94 1.9-a10 2.60-11 12-10 4.1.-10 59.t0 3.7-10 5.0e-Il 23.-0 8.08-10 12e-09
Nb.95 2.50-12 87.-17 &2.-14 8.1.-12 1.4-1l 4.90-12 1.7-1B 6.3.-14 12-ll 2.7941
Mo-93 2.56-i 3 -il 1.7e.-l 5.7-jo .1e-io 5.1-40 e.8-I 329-l0 1.1e-O9 1.6.-9

To-97m 1.1-11 1.60-13 2.76-12 281i 4.6e-11 2.1.-11 3.-13 520-12 5.5.-l 9.1e11
To- 9 .6-11 1.2a!1 M.6e-11 1.9e-10 2.7.-10 1.7.-l 2.3.-1i 1.040 3.7.-l0 5.10-10
Ru-103 7.4-OS &9i13 1.8&-10 1.9*0- 4.1e08 1.-O 1.70-12 350-10 3.7e-O8 7.9.-08
RFu-1B &e-07 110-07 &0-07 1.8.- 2-0O 1 6- 2.0-07 9.7-07 3.40-e &OBSO

AU-110m 2307 2.7e-0 1.4.07 0- & 07 6.3e-07 4.9.07 .1-0 2-7 1.1-OS 1.-O
Cd-109 10-O 2.1.- 1.1.-O 4.4.-O 82-08 38-OS 42.-S 22.-OS.A-08 12-07
So-3 &1-09 1.7e-10 1.8.-O 13.-O lie-O8 9.8-OS 3.3I 35-O S 25.-0S 4.0.-OS
Sb124 1.1sS 2A1l 1.10-O 2.8- SAe 54-OS Le-OS 4.6.-l 2.1*09 5G-08 1.O-07

TO-123m 56-0 2.06-10 2.1.09 1.3.-OS 2.1-O 1.00- 4.0-10 4.0.-O 2.60-08 4.1.-O8
Te-127m 8509- 2.60-10 3.09 22e OS 3.4-08 1.6-0 5.0.-10 57-09 4.1-S 6.7.e-O
1-125 Oe00 0.00 0.000 m.0.00 0 00 0.0e00 +0.060 0.000 0.0-O 0 .Ost00
1-129 000 0. 0+00 00600 00W+ 00 0.0+0 0.090 0.0.00 D.06+00 0.0+00 0.0.400

C:F134 2.S-07 35e-OS 1..W 5.4-07 7.6e-07 4.8007 8.7.-O8 3.1.-07 1.0e 1.5-0
C-135 3.60S 5.39-O 2.3.-OS 7.7.-O 1.1e-07 7.00S 1.0.-8 4.-S 1.50-07 2.1e07
Cs-137 23 3A4OS 1.5.-O 4.9-07 7-07 4.4-07 8 2.8.-07 .5-07 lAO-OS
Ba-133 1.1.-I 10-Ae11 _ .6.-Il 2.3.-10 3.2-10 2.0-10 2.7941 1.3e-10 4.4.-10 .2.-10

Ce-141 2.8e.12 4.10-17 23.-14 0.50-12 1-11 54.-12 8-17 4Ae414 1.311 2.9.-11
Ce-144 2710 7.-I 2.60-11 15-10 2 9.0-10 5.36-10 5.31 3.0-10 12.-09 1.7.-09
Pm-147 2.2-11 3.0-12 1A0-il 4.91 7.00-11 4.3611 5.70-12 2.7.-1 9.5-1i 1A-10
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Appe dix G-2 Normalized Effective Doses from Copper

Table G2.30 Normalized effective doses from all Pa;Tways: Drinking-copper pipes
Radionuclide _Mass-based effective dose (Syly per Bqfg) Surficial effective dose (uSvly per BqJ 2)

Mean 5th 50th 9Wth 95th Mean 6th 0th 90th 95th
sin-I5I 1.1I .5-12 6.e-12 2.3e-I 3.3e-Il Lle,1 2.8o-12 1.30e-11 -4.5.-I .4.-IlI

Eu-154 2.1-10- 2.10-Il 1.3.40 4O-I0 6.2e10 4-10 5.5-11 2.5-I0 6.6.-10 1209
Eu155 -&1e-I 42e-12 2.00e11 66-I 911 6.011 82e-12 3.8-11 1.3e-0 1.8e-10
Gd-153 12e-1 1.1e12 6.7e-12 2.8-11 4.1-11 2A-Il 2.2e-12 I-11 54.-I 8.0e-11
Tb-160 2he-11 1.S1 3.6 -12 56e-11 e..Il 3.9e-Il 2.7e-I3 7Ae-12 1.le-10 10-10

Tm-171 8e-12 1.1e-12 5B-12 1e-11 2.T7-11 1.7e-I 2.1e-12 .Ie-11 3.7e-11 63.-11
Ta-182 3M-Il 1.1e12 12e-11 86-11 Ae-10 6.6e-11 229-12 2.3-1I 1.-10 27-10
W-181 1-12 65-14 7.Oe-13 4.6-12 7.30-12 3.5e-12 1.-I3 13e-12 .90-12 Ao-Il
W-t85 6e-12 4-14 1.1e-12 1.-1I 2.7-41 12.e-1I 92e14 22.-12 10-11 .2-11

Ir-192 3Se- 3.0&10 6.8e-9 9 .7.-C 10-07 6.8.08 5.7-10 1.3.08 1.9-07 3.2e07
TI-204 2.0e08 2909 13.08 4.108 50-0 3.08 5.60-09 2Ae-08 S.1e-08 1.10e07
Pb-210 7A.OS 69- 46.O 180.04 6-04 Ie-44 1.3.-OS 8.05 3-04 5.0-04
Bi-20 2.5007 3.9e-C 1.80-7 5.3.07 7.6.4 4.0-07 7.5e-8 :3.2-07 tbe-OS 14-O

Ra-226 9.I08 1-C 6.1e-08 2.1007 3.1e-7 19-07 2.5e-O 12e-07 4.1e07 59-07
Ra-228 7048 9.2.- 4.3-08 1.5e-07 22e-O7 - 1.3e07 1..-0 83.-08 2.9-07 4.3.-07
AcW7 72e-07 6-08 42-07 1.7e- 2e- - 1.-06 1-C? 8.1.-07 32.-O 4.6.46
Th-228 12.07 68-0S 66-S 2.7.-C7 4.0.-07 2.3.-C 1.7e08 1307 05-C? 7.7e-07

Th-m3
Th-=3
P0a-231

,.Sn

.2.6.4? 2fb08 1.5.07 59 -07 S85-C? 5.1-C 3.-S 29-07 1.18 1.7.-C6
12e.O 92e 77-0 2.7.-O6 4.e-o6 2.4-06 1.8e47 ie-S 56 7.4m
1.A- 1.4.-7 1.0.46 4.1eO 6SO-6 3.5.06 27.-C? 19-CS 7.946 1.1e05
4.8.-C? 37.O 2.7? 1.1.-OS 1..-CO _ .3.07 7.0-S 52.-C7 21CS63e-O6

U234 68.- 4-09 32.48 1.3-07 .9-07 1.0? .6.09 62.48 2.6e7 307
U235 6.6-C8 43-09 31.-O S 1-?07 ie-07 1.1e07 82-CS -6.0e-08 2.5-C7 3.6e-07
1-236 SA&-C 4.1 09 3.0.08 12e-07 1.8-07 1.1e-C? 7.9.-C 59&0 2Ae-07 3.5.07
U-238 6.-S 4.e.9 1e-08 1..07- 107 1.1-07 8.2e9 &0e8' 2.07 38-C?

Pu-m 4.3.-O8 S 3949 25-08 9.7.-08 lAe-07 6.30-08 7.5e09 48-08 -C7 2.7.-C7
Pu-238 1A- 13-CS 8.eO 3.1e-07 4-07 2.7.-C7 2.48 1007 5.1.-C7 B07
Pu-239 1-? lie-0 8.-08 3Ae-07 5.607 - $.O7 2.8- 1.7.-C? 6.7.-7 96O-07
Pu-240 ie-C? le-OS8.-O 34.-7 S.0e47 3-07 2-M08 1.7."7 8.7- 96-07

Pu-242 I-? 1A-08 85-08 3.307- 4.07 2.9-0 2.7.T8 1.707 6.Ae-7 9.2-07
Pu-244 1..-07 IAeo08 86.-08 3-C?7 4.-7 2.9.-07 2.7.-08 1.7.- 6-7 9.-07
Am-241 12e-07 1.1-08 7.1.-OS 2.7"07 4.e-07 24.-07 22-08 14-07 53-07 7.8-C?
Am-242m 1.0.7 9.5-09 5.9.48 23.-C? 3.3.-C? 2.0-0 1.8.4 1.1.407 4.5.47 6-Se-C?7

CM-242 23.-CS 12e-10 1.0--09 549 8.5.09 4.5e9 230-10 2.0S 1.1e08 16.-
Cg-243 9.048 8-09 60-CS 2.07- 3.0-07 1.7-07 1.6.-48 1-7 3.9.4 5.7.LC7
CM-244 7.1.-O 680.- 42e-O8 leC 2.3.C 1-7 1-S 8.1.e-C 3.1eO7 4.07
Cm-245 1-?07 13.08 7.9-OS 3.07 4-C7 2.6e-07: 2.5-O 1.507 5.9-07 407

Cn-247 12907 1.1.e-O8 .9-08 2.7.C7 3.97.C 2.3.-C Z1e- 1.3e-7 1.-07 7-7
Cm-248 4.7e47 4.48 28-07 1.1e-O6 IBe-OS 92eC7 7e-S 54.-C7 2.1e-06 3.e06
Bk-249 .10 2Ae-11 lo-10 7A0-IO 10.49 6.8-10 4.-l1 S.0e-10 14.-O 2.0e09
0.24 950-09 7.7.-10 5.2.-CS 2.2.-O 32.-S 1.8.08 1.5.4 1.0.48 4.348 62e-C

0r-25 9 z-O 8.7.-C 5.4.08 22.-7 3.1-7 1.8.-07 1.7.08 10.07 4.1.07 59-C07
0-251 22eO07 2.1e-08- 1e.-07 5.1.-C7 7.3.-07 43-C7 39- 24C7 980-C7 1Ae-06

-252 4.3.08 3.9.-CS 2.5.08 1.07 1AC7 .Ae-08 71.e09 48-CS 1.9.7 2807
a-254 22e8 4.41l 22.-CS 5.808 1.1e-07 4.3.-O 9.-11 42e-09 1.1.-C? 2Z1-C?

Note: To convewrt ese values to cnvertoal uits (mremJy per pCVg or mnemy per pCUm7, mulpy by 3.7.
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Normalzed Effecdv Doses from Copper Appefti G-2
Table G2.31 Normalized effective doses from all pathways: Scrap disposal-industrial

Radkbnuc do Mass-based effecive dose (uSvly per Bq/g) Suricial effective dose (uSV/ per Bq/cm2)
Mean 5th 50h 90th 95th Mean 5th 50th 90th 95th

H-3 0.0.400 o.a0 0.00+00 0.00.00 0.0+00 0.0000 Q.0+00 0O00 v0.0.00 0.0040
C14 2.1e.07 &10-09 6.5-08 4.8647 7.1.47 4.1.07 1.-08 12.007 &99-07 1.4.0O
Na-22 2.40-0 9A.0-3 7.5.-O 53901 &3.-01 4.7a.01 1.80-02 1.Ae01 1.0+00 1.60+00
P-32 2.7-04 9.7e6 &.e-05 570.04 9.0e-04 5.2e04 1.9.-05 1.S.44 1.1-03 1.8.0

0-3B 4.7-05 1.80-O 1.50-O 1.0.4 1.6e44 92.-05 33e 08 2.8-.05 2.O-04 32e-04
K-40 1.9.02 739-04 5.8-03 42- Ae-02 3.7.42 1.40.03 1.1.42 &16-02 1401
Ca-41 0000 0.00+0 0.0+40 0.00+00 0000 0.o+00 0.00+00 0.0W0 0.00+00 .0.00
Ca45 9.8.47 3.08 3107 2.1e6 3.3.46 1.9.4e 72e08 5.8-07 4.2.46 6.-06

CI-51 2.5.43 9.6-OS 7.7.44 5.5.03 85.03 4.90.03 1.8.44 1.5.03 1.1.-02 1.7.42
Mn-53 0.00+00 0.00+00 0.000 0.00+00 0.00+00 0.0.00 0.000 0.00+00 0.0.+00 0.0.00
Mn54 9.14e02. 35-03 2.8e-2 2.0-0l 3.1e41 1.8.41 67.-03 5A.2 3.9.41 &.01
Fe-65 o_0.00 O O 0.0e400 0.010 OO00 0.0000 OO 00490 0 0000 0 000

Co-s 4.0.41 1.S.02 12-01 87.4 1.340 7.7.41 2.9.-02 24*41 1.70+00 27400
Co.57 85-03 330-04 2.6.3 1 0 29.42 1.6e 02 8.3004 5.0.-O 3.602 5.7.-2
Co-s 9.9e2- 3.8.43 3.0.42 22e01 3.31 1.9.l 72.03 5.9.42- 42e-01 LS.I1
Co-60 2.9.41 1.10.02 9.00-02 8.401 99e-01 5.7o-01 2.1o.02 1.7e41 1.29+00 2.00

NM-e 0.0+00 0.0.00 0.04 0 0 00+ 00 -+ 000 0.000 0000 0.400 0.0.+.
Zn-65 6.5e 25.-OS 2eoe2 1.-Cl 22"01 -13-e-V 4.8.43 3.9.2 2.8-C 4A-C
As-73 1Ae04 8.4M 4-O 3.0.-4 4.7e04 2.7.-04 1.0"0S .3005 .0.44 9.404
SO-75 3.3.42 13eQ3 1.02 73a C2 1.10.0 84.42 2A.03 a0.02 1A- .224

Sr-89 2.60-04 9.9.46 7.90-05 5.6004 87.-04 5.0.44 1.9.45 1.-04 1.1e03 1.7.43
so0 '7.7e4 3.0.45 2.4e4 1.7.03 2.6.03 1.5e03 5.7*-05 4.6.04 3.3e03 52.0
Y-91 8.6Q-04 2.5.45 2.0-04 1.4-S3 2.2.03 13.-O 4.8.45 3.904 2.803 4AO03
Z-93 - 12.09 3.70.11 3.410 2.5.9 4.3.09 2.4o09 72e-11 _860-40 449 8.5.49

Nb-93 1.46 5 8 4.-07 3.1O 4.8 2.7e6 1.0007 8.3e47 5.9.46 9.4.46
Nb-94 1.7.-1 7.-OS 5.3e-02 3.8e- 59-al 34C 1.3e42 1.-l 7.4.-C 12W
Nb-95 7.2-m 2.8-O 2.2e-2 1.6001 2Ae0 1Ae-01 52.43 42.02 3.1.41 4.801
Mo93 7.9e- 3.1.47 24-O 1.7.S 2.7s.4 1.5 5.80-07 4.7.46 3.4005 &3-05

To-97m 2.7.-0 1.1.46 L4.-OS 8.00.05 92.-05 3&45 2.0.46 1.6.-05 129.04 1.6e-04
To-99 2.1.-4 8048 .4&07 4.5.-O 7.0.-O 4.-O4 1s-07 12e0-B 8.8.0 1.4-05
Ru-lO3 429-02 1.6e03 1.3.-02 929-2 1.4.01 82.42 3.1-03 2.502 1.8e-01 2.901
Ru-106 23.2 9.0.44 72.-O S.1.4 7.9.42 4.5.02 1Je-03 1e2 9.9.42 160-01

A2I10m 3.0001 120-02 9.-2 .5-Cl 1.0e+00 5.8.-01 22o.02 1.4 1.30400 2.00+0
Cd109 42-04 1.6-O 1.3-04 9.3-4 1.4.-O3 82e04 3.1"S 2.5.04 1.8.3 18-OS
Sn-113 2.50-02 9.5.04 7.6.-03 54.-02 8.3e-2 4.80.02 1.8.03 1.502 1.01 1.S-01
Sb-124 1.9-01 7A- 0 9.4 C42.01 .A 1 3.7e- 1.4o.2 1.1e1 8.20-01 t140

To-123mn 1.00.02 4.0.44 32.43 230-0 3.0-02 2.02 7.7e.04 620.3 4Ae-02 7.0.-2
TO-127m 5.5e04 2.1.45 1.7e-04 1.2.0 1.8.43 1.1eOS 4.0e.05 3.2e 04 2.3-03 3.703

-125 2.1.44 0.46 8.4.05 40-4 B.9.04 4.0o4 1.5.O 120-04 8.4 1.A-03
2-129 1.8.44 7.0.46 5.6.405_4.00-0 S.29-0 3.5.404 1.3.405 1.1.404 7.8"O 1.20-0
bi. ,. . - .*.02 *4o-[ 
Cs-34 1.7e-Di 85e43 52e-02 3.7.-01 57-C 3.3.01 12e-2 1.0.41 7.1. 01 1.14+00
Cs135 81.7 24.-W 1.9.7 1.3-O 2.1.O 12.46 4.5."8 3.6007 26 4.1e-08
Cs-137 B.1.02 23-O 1.9e02 1.3.-M 2.1.41 120-0 4.503 3.6e42 2.60.01 4.1801
80.133 3.5.42 13- 1.1.42 7.6.42 129-C .7.402 2.5.0O3 20o-02 1.50- 2.3.-l

C.441 4.7.43 1.8.4 1.46-03 1.0-02 1.6&M2 9.0.-O 3.4.4 2.7.-03 20942 3.102
Co144 Q1e-O3 2.4.004 1.9.-03 1.39-02 21-02 12.02 4.5e 04 3.6-OS 2.8.-0 4.1.402
Pm-147 8.1e-07 3.1.-O8 2.56-07 1.8.-OS 2.-S 1.6.-OS 80.408 4.89-07 3.5-OS &5OS
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Adci3L32 Normalized Effective Doses fi= Cov=,
Table G2.31 Nonnaflzed effectre doses from *11 pathways: Scrap disposal-industrial

Radionuctide Mass-based effectve dose ("Svty per Bqfg) Surwcial effective dose (uSvyl per BqWm2)
Mean 6th 60th 90th 95th Mean 6th 6t 90th 95th

Sm-151 1.O8 6.0e-10 4.0eC9 2.8.-OS 44-08 25-S 9.5-10- 7-C 5-OS .7e

Eu-154 1Ae-1 .3.03 42e0 Oe-Cl 4.7-I 207.-O 1D.-02 .2.02 .9e-1 9.Se-01
Eu-155 1e-03 1.2e-04 9.5-04 6.7e-03 1o-C2 59- - 231-04 1.-OS 13-e02 2.1e-02
Gd-153 403O 1.6e-04 12e-03 8.7.-OS 1.-02 7.7-03 29e.04 2.3.-03 1.7.02 2.7.-02
Tb-IS0 1.2e-0l 4.4-CS- 3.50-02 2.50-1 3.9e-01 2.2.-0l 84.-OS 6.8e-02 4.90.0 7.80.1

Tn-171 1Ao-05 6.80-07 L6e-06B 3.9-05 0 1.3-e 1.1-05 7A-05 12e-04
Ta-182 lA-C01 63.-03 42e-02 3.0001 4.6e01 26I01 10-02 i.e 02 5.8.1 - l.1e01
W-181 12e-03 4.-CS 3.6.04 2.6-03 4.03 2.3e03 8.7.-05 7.04 6.0e-O 7.-C3
W-185 6.8.-O 2.60-7 2.1.-06 1.5 2.3.-O 1.3.-O 5.0-07 4.09-O6 2.9.O 4.6.-OS

Ir-192 7e02 2.903 2-02 101O 250-01 15-l 5.-S 4.50-02 2e01 5.1.-l
TI2 7.3-CS 2.8-OS 23.O 16.04 2.5-04 lA-04 54-OS16 4Ae-C5 3.1e04 490-04
Pb-210 A-4 5.5-O 4.-S 3.1e-04 4.8.04 2.804 1005 4.-OS 6.1e-04 Q.e-04
BSi-207 17e-01 6- &2e-02 &7&01 7.l 3.301 12e-02 10. 7.1.-1 1.1.e00

Ra-226 20Cl 7.8.-CM 62.02 44-C01 9.-Cl : 9-Cl 1I -02 12-C 811 1A8400
Ra-22 .Ie-01 4.2e-03 3Ae-02 24.-01 3.7.-I 2.1.-01 8.0e-O 6.02 4.-l 7.-1
Ao-227 .5e-02 lA-03 1.Ie-02 78.-02 12e-01 69-02 2.8e-03 2.102 1-Se-O 2.4-C
Th-228 1.-0 7.0e-03 5.6-2 4.0.4-t 62-01 3.5-Cl 13-2 11.-e01 7.- 12.400

_ - - f~~~~~~'U M -3r- Xp

Th-230 22-O5 8.6e07 6- 4.9CS 78-CS 4.3e-05 16.-OS 1305- 1.5.-OS 11.04
h-232 2.9e-04 8.90-0 8.1e-OS 5.9-04 1Ae-03 5.6e-04 1.7.-05 Ie-04 1.10-03 2.03

Pa231 3.4- 1.3.04 t-03 7e-03 1.1I-02 65-O03 2Ze-04 2 -03 1A02 23e-02
U-23 IA&-C 4.4.-OS 4.004 2.9.-OS 5.1.-OS ±8.-O 84-O 7306-04 5.7.-OS 1.0-02

U-234 6-C 25-C? 20-C06 le-CS 22e0 1.-OS6 4807 39-06 2.8-OS 4Ae4-5
U-235 1.3-02 .1e-04 4.0e-03 29-02 4500 2.50-0 9.76-04 ? -O3 6.e-02 8.8.02
U236 36C 1.-C7 1.Oe- 7A-O6 1205 66-06 2.5.07 2.0-CS 1Ae4-5 2.3.S

1-238 2.6-O 1.e-04 8.0e04 .7e-CS 89-O3 5.1e-03 1J-04 1..-03 1.1e-02 1.

PL-23 3e-06 lA-07 1.1e-06 7.9.-C 12.-O5 70-CS 2.07 2.1eS06 Ie- 2Ae.0S
Pu-238 22-O06 S1e-08 607 4.e-06 76-S 43-O Io-C07 1-9o06 9.4-06 lie-0
Pu-239 .0.-S 1-0 i- 1.1e- 1.7e-S 9.7.-06 3.7.-07 3Oe-06 2.1.-05 3.40S
Pu-240 2.1.-CS 8-CS 8.6.-C7 4.7e06 7.3.-OS 42-CS 1.80-07 1-3e-06 9.1&-06 1.4.-CS

Pu-242 - - SM 7.3-08 58J 4.1.-CS 64-06 .7.-06 Ae-7 1.1-C6 8.0-S 1le-
Pu244 &6-02 1Ae-O3 1.10-02 6.0e-02 1201 7.1-02 2.7eW 22.&02 101 2A-01
Am-241 7.1O04 27.OS 22e-04 ie-03 2.-03 lA-3 62-O 42e-04 O0-S 4.80-03
Am-242m 12e03.5 4-S 3A.604 26-e03 4-C. 2.3-O - 8.6 .-904 5-03 7.-3

Cm-242 2Ae46 9.1e-C 7.e-7 5.2-6 8.e-CS 40- 1.7-7 1Ae-06 1.0-O 1.60O
Cm,243 1.0e-2 3.9-04 .1e-03 229-02 5-02 20-02 7-04 6.0-03 4.302 6o-02
Cn-244 1.7.-OS 660-C 52e-07 3.7-OS 58- 3.306 1.3.07 1e-6 72e-C 1.1.-5
Crn-245 5.8-CS 22-04 18b-3 i o-o 200e-02 1.10-2 4-304 3.5.-CS 2e-02 3.9.-2

Cm-247 39.2 1.3e-O 1.-02 72-02 1.101 - Ao- 2A03 1e-02 1.-1 22-Cl
Cm-248 12e-6 4.6e-C 3.7-7 2.-S 4b-06- 2.30- 88 7.1e-7 5.1.-06 8.0e-C6
Bk-249 lA-0 46-CS 4.0-07 2A-S 5.1e-OS 2.8-O6 L6.-08 7.6e-07 5.76 1.C05
Cf248 1e-OS 6.3e-CS 61-7 38-OS 5s06 - 32.-06 1e7 9.7.-7 7.-OS 1.1005

"2~~~~~~~~~~~~ 4 0_ i - ' -
Ca 2 I.-0 6.1OS 4-C 3-CS- SM-OS 31.-O 12e-07 9.407 6.7-S6 1.1105
Cf-51 9.1-OS 3.504 26-3 2-0 3.1e-02 1.8e-02 6.76-04 6Ae-03 39e-02 6.1e-02
C252 2e.06 9.9.- 7W-7 6.e86 8e-6 5.-C06 1..-C? 1.-C06 1.1.-5 1.7.-0S
C-254 4.7.-9 1.8- 1.-OS 10.-S 18- 91.-9 SM-0C 2.8-9 2.0.-08 3.2.-

Note: To convert #e values b Conventionl un (mrmniy per pCII or nremly per pCUCM'% mutrpy by 7.4
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NormaHzed Eff=&e Doses from Copper Appendix G2
Table G2.32 Normalized effecUve doses from all pathways: Scrap disposal-munlclpal

Mass-based effective dose (uSv/y per Bqlg) Surficlal effectve dose (pSvly per Bqarfl)
IclidO Mean 5th 50th 90th 95th Mean 5th 5 90th 95it

H-3 0.0.+00 O.Oo+O0 0.000 0.00+00 00.0e00 0.e+00 0.0+00 0.00+00 0.0400 0.0.+00
C-14 5.30-8 4AO-10 1Ae- 1.1-T7 19-07 1.0-07 8.4o1 2.7eOB 2.1.-07 3.7-07
Na-M 6.2.-02 S2.04 1.6e-02 1.3e01 22e01 12-01 9.8e-04 320O2 2.5-Ol 4.3.-C
P.32 805 5 407 t80S 1.404 2Ae4 1.3eO4 1.00-0 34- 2.7-04 460.04

013 1.2.-0S 1-07 3200 2.5 43-OS 2.3e0-5 1.9e-7 U.08 4.8.-0S 8-OS
K-40 4.8.-03 4.0.-0S 1.3903 102 1.7..02 9.3e-03 7.6-S 25.-OS 1.9e-02 3.3e-02
Ca-41 0.0+00 0.00+O 0.0000 0.0.400 0.0.400 0.0.00 0.0e0 0.0.0+0 0.0.0W0 00.0+0
Ca-45 2S5.7 2.1-0 6e-OBS 526-07 89e07 4.8e-07 4.00-09 1.3.07 1.00e6 1.7G

Cr-S1 630-04 5..-OS 1.7.44 1.3-O0 2.3-3 12e-03 1.0.-5 3.3-0 2. -03 4.4-03
Mn- 0 0.0 +00 0.000 0 0.00.00 0.0000 0.00+00 0.040 0 0.00+0 0.0000
Mn-54 23o-02 1.9.04 .1003 4.8002 .30-2 44-02 3.7-04 12a. 9.30-02 1.6.-O
Fo-55 00400 0000 0.0+00 O040 0.000 0.00+00 0.0.00 0.00.0 .O+00 0.0.00

CoS 1.0.-Cl 84.04 2.7002 11.-C 3.6.01 1.9.01 1.80-03 529-02 4.1.41 6e.-Ol
Co-f5 21&.3 tAo-05 5.7.44 4.5.-C 7.7e.03 42-03 3.4.-5 1.1.e03 aVe.- 1.5.02
Co-58 2Z59-02 2.1-04 &6.-03 51-02 9.0.-O2 4.Be-02 4.0e.04 139-02 1.0e41 1.7.-01

Co-GO ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~7.40.02 8.20-04 2.0-0 1.50 2.7.4I 1.4.-01 1.00 38-2 0-1 52-1

NM3 0040 00 0 00 OAO0 0.00W 0.00+00 0.0.0 0.0000 O.+ 0.0.00 0.0040 0.0+00
Zn-65 1.7o-02 1.A04 4.4.43 3.4m 5.90-02 320-02 2.6.-04 8.5.43 &7.-02 1.10-O1
As-73 3.5e05 3.04 9.4.46 73-05 1.30-04 8.8005 5.6.47 18.-05 1A-04 2.4804
8.-75 8.4.03 7.0.-O5 2.20.03 1t7&.0 .0.-Cl 1.60.02 Ul-04 4-3.-O3 Up4-02, U8-02

.1 __ _

Sr-89 3.540 5.4-07 1.7e-S 134 2.3.04 1.3.-4 1.O0.-O 3.4.05 2.6.-04 4.5.-4
SF90 2.0.44 1.50-0 52-O5 4.1e-04 7.144 3.04 3.1.08 1X-04 7.9e-04 1.4.43
Y-m 1.7.44 146 4A"OS 3A04 6.0.04 32e-04 2.604 8.60S &7o-04 1.1e4

-93 3.3-10 220.12 7.80-11 .8s-10 12.49 6A10 4.3e-12 1.50-10 1-3-0 23.09

Nb413m 3..07 3.0.09 9.4.-O 7.3.4 1.3.OS &9-07 .69-0. 1.8.47 1Ae4O 2.5.0
Nb-94 4Ae-02 3.7.-04 12.-C 9.1.-M 1.6e-Cl 8.2 7.0-04 2--02 1.8.C 3.1-Cl
Nb-OS 1.8.42 15-04 4.8.03 3-02 65.42 3.5.02 2.9.N4 9.4a.03 73.42 11
Mo-93 2.046 1.7e-8 53.-Cf 42- 730- 3.96 3.2.48 1.0-0 8.1.B 1.A-OS

To-97m &9O 8.-oa 1.8.46 1AOS 2.5.-S 1.3e0 1.16-47. 3.60-0 2.84 4.8&OS
T95 5.2e-07 4.4.49 1A4 1.1e00 1.9e08- 1.0.-O 83e09 2.7.-07 2.1.40 3.6.46
Ru-103 1.14e-2 a9 2.8.43 2.2.-C 3.8-02 2.1-02 1.7.44 5.5e03 4.3.42 7.4.-02
RU-lOS 5.9.03__49.-O 1.6.OS 1.2.2 2.1.42 1.10-02 9445 3.0.403 2.4.02 4.1.402

Ag-11m 7.602 GAe-04 2.0a-02 1.6-0 2.7.-1 150 1.2e-03 39.02 3.1.-l 53-01
Cd-109 1.1844 9.047 28e-QS 220i4 3.99-04 2.1e-04 1.7.46 55.-O5 4.3-04 7Ae-04
Sn-I113 6203 52.45 1.7.-03 1.39-02 229-C 12-02 9.9e-OS 329-03 2.5&2 4.3e-02
Sb124 4.9.402 4.10-04 1302. 1.0.-l 1.7.-C 9A2 7.7o-04 2XW-02 2.0-1 3.30-01

T-123im 2S.603 2.2.-0 7.0e04 - 5A4.3 a903 5.1e 0-C 42e.05 1.4e03 1.1.e42 1-02
TO-127m 1AO-04 12o0-0 3.76-05 2.9e-04 .0.44 2.7.-4 2.2.8 7.1-05 S.6o-04 9.5o-4
1-125 52-S05 4.4.-47 1.A.O 1.1e-04 1.9-04 1.0e 04 8.3.-C 2.7e.0S 2.1-04 3.6e-04
1-122 46-O 3.9-0? 12s-O5 9.6-O 1.7.44 8.9-05 7.3.47 2Ao-OS I0-04 3.2.-04

C>-134 4.3.42 3.6.4 1.1e-02 8.802 15-1 82-2 8.8.44 22-02 1.7e-01 3.0-Ol
Cs.135 1.-C? 13R-C 4.1e408 320-07 5.6-07 3.0.-07 2.5.09 8.0.08 8.3e-07 1.1.e6
C>137 1.5.e42 1-90-4 4.1e423 .32-02 5.O-02 3.0.2 2.4.-04 7Qo903 5.2.-2 1.1e-01
Ba-133 6.80-03 7-3.-OS 2-3.43 1.8.42 3.2o-02 1.7.402 1.4.404 4.5.403 3.5c l 1.2

f* -i ~~~~~*~~* ,- . ~ ~ ~ ~ ~ r -

Co-141 12I-03 9.8.46 310-04 2.40-03 420-03 2.3.03 1.945 &1e-04 4.7.-03 8.C0-03
C-144 154-03 1.3.45 4.1e.04 32FQ3 5.-03 3.0.43 2.5.45 8.0.04 5.3.03 1.1e-02
Pn-147 2.1-0 1.74e-9 5.408 4.3.-07 7A.4.7 4.0.07 3.3.49 1.1o-07 .30-07 1.4.o46
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Aiendix G2 Xommhzed Effective Doses fr= Copper
A~z~eu ix 0- l~or naie d f e ti Dses fD o m Co deTable 2.32 Nomalized efetive doses from ell athways: Scrap dsposal-municpal

Mass-based effectve dose (Svly per Bqfg) Surfical effective dose (Svly per Bqm 2)
adionuclide Mean 6th 50th 90th 95th Mean 5th 50 90th 95th

Sm-151 3.-OS 2.70-Il 8.6.-I0 6.8.-OS 12e-08 6.3-C 52e-I1 1.70-09 1.3e-08 2.0-08

Eu-154 32 2.9-04 92e-03 72o-02 1 Ae f1 6.8-02 60-04 1.8- 1-01 .40-01
Eu-155 7Ae-04 6.5-C 2.e-4 1.6e-03 2.80-3 1.6e-03 12-CS 4.004 3.1-e03 .403
Gd-153 1.0e-03 6Ae-06 2.7.04 2.10-03 3.6e-03 1.93 Ie-4 6 2-04- 4.t-3 6.9-03
Tb-S160 2 -0 204 7-03 6-0 .11 : 0e-02 4.8.04 1 02 12.-l 2e-1

Tgj <_l iS5*W ~
TM-171 4506-08 3.0-08 1.2.-O 9e-06 lIX-C 67-OS 7208 2.3-06 1.0-05 3.1e05
T-182 3.4-02 2.e-04 .le-C 7.1ao02 12.-1 6.7e-02 55e-04 18-02 1.41Cl .4e-l
W-181 3.Oe04 20-6 8.05 6.2e-04 1.1.03 5 -04 4.80- 1.-04 1203 2.10-03
W-185 1.74-O 108 4.8C -06 62-OS 33-C 2.7- 8i-07 69-06 12e.-

Ir-192 le-02 1.6e-04 5.10-03 9-02 6.9002 70-02 SAe-04 9.9-03 7.7-02 1.-0
204 - 1.90-05 1.6e-07 4.9o-06 3.9-OS 6.7.-5 3.8005 - 3Se-07 9.0-06 7e-05 13e-04

Pb-210 3.6e-05 3.07 9oS06 70e- U-04 7.05 5.7.-C? 1..OS 1.-04 2.60-04
B207 402 304 .10-02 a8-02 101 822 6.80-04 220-02- 17-1 3.001

Ra-226 6.1.e02 4-3004 1.302 .le-O 10-0 9.9-2 6.e04 ±6e-02 2.1- 1 6001
Ra-22 Z e-C2 2le-04 7..03 5.7e-02 1b01 53e-0 4Ae4-04 102 1.1-01 1.01
Ao-227 9.0003 7.05 20-0 19- 33-02- 1.7e-02 A-04 4.6-03 38-02 63-e02
Th-22 4600 3.9o04 129-02 9.60-02 1.7-01 89e-02 7A-04 24-02 10-01 32e-l

Th230 .7.7-O 4.7.-OS 1..06 12-05 2.1e-05 1.1e-OS 9.0e-08 2.9.06 230O 3.9.4
Th-22 7.7e- 5.-07 1.905 1.6-04 .70-04 1.5-04 1.0.-06 3.6-OS 3.10-04 53e-04
Pa-231 8.6e-04 72-S 2304 103 .1-03 1.7-03 1.405 4.4.04 0-03 6.0e3
U-232 3.9.04 2 6 9.805 800-04 1 0 7Ae.04 50.6 104 1e.03 26.e03

U-234 1.7e-06 1 A-O 4Ae-07 34-06 6.0.-6 32.-06 2.6e-08 6.07 6.7.46 12e-5
U-23S 33-03 2A8-5 8804 6.9.43 12e02 6.403 6.e45 1.7.43 - 1.3.02 2.3.42
U435 8.60-07 72e-09 3-7 1.8.O6 1e-6 1.7O6 14-08 4Ae07 3-.-OS 6.0-e06
U-8 6M04 6506 13.04 1Ae03 240-0 1lo-03 11-e05 3.4-04 2.7-03 4.6e-03

Pu-236 92.7 7.09 2.4.47 1.90- 3.306 180-06 io-O 4.7-07 3.7046 6 4e

Pu238 6A47 4.709 107 12e-06 2.06 1.1e-06 899 2.9-07 2-OS 3.906
Pu-23 1.30- 1.1.-CS 34-07 2.606 4.6 2.5e-6 2.0e8 6.5-07 .1e-C 89-OS
Pu-240 54.47 45-09 14-7 1.1.06 204 1 e.46 8.6-O 28-7 22e-O6 3-6

Pu-242 4.8407 40-09 1307 9.9-07 1.7.-OS 9.07 7..09 2.5.07 1.906 330-S
Pu-244 92e-03 7.7.-05 2Ao-03 10-2 3=3--02 1.-02 1.504 46-03 3.7-2 6.42
Am-241 1.8.04 1.506 4.7.45 3.70-04 6-04 3504 2.806 92.-05 72e-04 13-03
Am-242m 3O 04 25-06 7A-S 6.1e-04 -1.1.03 5.7.-04 4.7.-06 1.804 12.03 210e3

Cm-242 60e7 6.0e-9 1.0-07 12e-O 2.1.-06 12e-O6 - 9.6-O9 3.1-07 24-O 4.1e46
Cm-243 2.6.03 22e05 6.8.04 5.30-03 92e3 5.0-03 4.1e-O 1.0-03 1.0e02 1.0-0
Cm-244 43.47 36-09 1.1e7 O47 160-6 83.7 69-OS 22."7 1.7-O6 3.0-O
Cm-245 lAo-03 12*05 3.904 S.1e-03 A.43 2Ao-03 2.345 7.6e-04 6.0-03 1.O0-0

Cm-247 8.30-03 7-O 22.43 1.7-02 S.Oe-02 16-2 13-04 4.03 3.4.42 5.0-
Cm-248 3.0.47 25.09 8.0.-OS 6.-07 1.1eO 560e07 4.80-9 1.6-7 12-06 2.1.-OS
Bk-249 .9 7 2.7-09 930-08 8.00-07 lA-06- 7007 & I-09 1.80-07 1.0- 2.6e06
Cf-48 42.-7 -39 1.1e47 8-C07 _1ie-6 80.Oe7 6.6e-09 2.1-e07 1.7-S06 2.9-O

C250 407 3A-O9 1.1e07 8.3.C 1Ae6- 7.7.C7 6.A-O9 2.1e-07 160- 2.8.6
C251 2.303 1.9.-O 6.o-04 4.43 6Ae- 4Ze-03 3.7.-05 -12e-03 9.0-03 1.6.-0
Cf-252 60*-07 5.5.9 1.7-07 14-06 2Ae406 1.-r 1.0e08 3Ae O7 2.60-O 4.5e-OS
Cf-254 12e-O 99e-12 S2e-10 2Ae-O9 4.3-09 2.3.-09 1.9e.1l 6.1e-10 460-09 8.2-O

Note: To aonert twse values to conventonal nt (mrmy per pCIg or nemny per pCInw mnultiply by 3.7.4
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Nomalized Effectivo Doses fiom Copper Appendix G-2
Table G2.33 Normaflzed effectev doses fom all pathways: Slag dIsposal-Industial

Radionuclida Mass-based effects dose (uSvyy per Bq/g) Surficlal effecvo dose (uSy/y per Bqln 2 )
Mean 5th 50th 90th 95th Mean 5th 50 901h 95th

S3 0.00+W 0.0.0 0.0400 0.0.00 0.0.400 0.00+00 0.00+0 0.0e00 0.0.4+ 0.0.+O0
C-14 o.00 0OO.0 0.0.0 0.004O 0.0.0 0.0.0+0 0.0+00 0.00400 0. OoO 0.0.400
Na-22 1A01 5.00-03 4.3.-02 3.1001 5.5.-01 2.7.l 9.5-03 8.4.02 6.1g01 1.10+00
P-32 3.7-OS 6307 8-a 75OS 1.4.-04 728-O 128-06 1-5-05 1.50-04 2.8-04

C148 3805 120.0 1.0-0 7.36.05 136-04 64.-0S 2.2006 1.9.-OS 14-04 2.50-04
K-40 5.6.-O 1.5.-4 1.50-03 1.28.02 2.10-02 1.10-02 2.90-04 2.9803 2A002 4.2o-02
Ca-41 2.14-6 2.70-0 4.90-07 4.48-06 83806 4.1.400. 5.2-08 9-5-0 .6eS 1.66-05
Ca-45 5.4*-06 1.10-07 14-O 1.10-05 2.1.-O5 1.0.-OS 2OO-07 2.6-0S 220-05 4s-OS

Cr-51 9.3.-04 2.7.-O5 2.6.04 2.0.-O3 350-03 1.8-03S 5.18-OS 510-04 3.9o03 &.7.-3
Mn-S3 2.1s-07 2.7-09 5.0O 4.560 &S.or 4.1-07 5.-09 9.6.OS a70-07 1.66-W
Mn-SA 5.0-02 18-03 1.502 1.1-1 .e01 9.70-02 3.4e43 3.0e 02 2.20-01 S.7o-01
Fe-5 2206 2.- 5.107 45.-9 .6-0 42-G 536-08 9.9e07 8.8.0- 1.705

Co-B 1.6e-C 3-03 4.70-02 3.5e-01 .1e-l .1 -0 10- 92e-02 a9- 1200
Co-57 3.9-03 1.30-04 12-03 8.7.O 1.502 756-05 2.3.04 226-03 1.7"02 29-02
CoD 3.9-0 1.3e-03. 1.2-02 8.6e- 15.-01 7-02 2.5eO3 22e-02 1.70- 2.901
Co-60 1.AeOt 4.7.-OS 4.20.02 3.1-01 5A0e 2.7.-l 9.00-03 B.1e-02 &10-01 1.09+00

Nl 63 a8e-07 1.1.O8 2.1007 1.9e-0 35o-0 1.70-06 IeS 407 3.7-0 
Zm-65 33-02 1.10-03 1.0-2 72.02 1.3. 01 .4-02 220-03 1-96-0 1.40-01 2A-01
As-73 3005 8Seo-07 84e-W 0.6-O 1.1e-04 5.7.-OS 1.6e-0 1.6-05 13-04 2.2o-04
SO-75 0..00 0.400 0.0.0 .00.0 0.0.00 0.0.+0 00400 0.040 Q.0e 0.0.400

Sr-89 1.-04 4.3.-OS 2.9.-OS 2.8e-04 4.9-04 2.5o-04 &2o-06 7.4.0S 5.50-04 950-04
Sr-go &804 2-05 2.0004 1.5.-0 2.6-03 13-l03 4.3o-05 4.0-04 2.0.-03 5.le-03
Y-91 2-04 1.1e-05 9.6e-OS 7.0&-04 12o-03 6.2-04 2.0.-S 1.8e04 1.40-03 2.30-03
Zr-O 0OS 2.6e00 4.7.07 4.3e-0 60.-O 2.- 5.1S 9207 830- 61.5-05

Nb93 1.7-O 5.1e-OS 4.9-07 3-O 660 23. 9.808 9 5%0 73-8 1.3e-05
Nb-94 1.00-01 3.6e03 2.10-02 230-1 4.0.-O 2.0e-01 0.9e-03 0.0-02 4A-01 7.7-01
Nb-95 2.9-02 9.9-04 8.5-03 8.3e-02 1.10-01 5.6.02 1.7e03 1.6e-02 1201 2.1e-01

Mo-93 2a-05 560-OT 39-08 0.-O5 8.9.-OS 4.5.-0S 1.-CO 1.20 6.7.OS 1.60-04

To-97m 1.86-0 6.0e07 .3-0 3.905 8.0e45 .4.e-W 1.1e-O 1.0.-OS 7.60-05 136-04
To99 &8.-O 1.6e-07 1.8.-O 1.A- 2.6.0-S 1o.O 3.0007 35.-O 2805 52.-OS
Ru-103 0.0+O0 0.00+ 0.00+00 0.0+0 0.00+00 0.0.400 0.00+0 0.00+00 00+00 0.00+0
Ru-106 0. .00 0.00+00 0.0.4 OOo+ 0.004+0 0.0400 .O+00 000+0 0.0+00 0.0.00W

Ag-ibm 0.0000 0.0+0 D.0.400 0.00+00 0.+00 0.0.400 0.00400 0.0000 0.00W 0.00400
Cd-109 2-e-04 62-OS 7.1.-05 &1-04 9.0-04 4.5S.04 1.6e-05 1.4-04 9.9-04 1.7.-03
Sn-113 1.1e4 3.8e-04 3-03 2A.-02 42o-02 2.1 0-2 72e-04 SA-CI3 4.70-02 &61e02
Sb.124 6.70-02 2.29-03 =.0-02 1.5-01 2.8.-O 1-6.01 428.03 3.90-02 29-01 5.00-01

Te-123m 0.0000 O.O.0 0.000+ 0.0.+00 0.0400 0.0.W0 .O.0 0.00+00 0.00*00 0.00+00
TO.127m 0.0.400 . 00.0.4 0.0.400 0.0.400 0.0.+0 0.0000 0.0.400 0.0.40 0.00400
1-125 1.7e.04 52 4.95 .7e. 0 40-04 3204 9.9e-0 9.4- 72-4 103
U29 a6-04 1.8-0 22o-04 1.80-03 3.3-03 1.7e-03 -405 4.3e-04 3.5e-03 S503

Cs-134 0.000 0.0+W00 00+00 0.00+00 0.00+ 0.0400 0.00+00 00400 0.00+0 0.0+00
Cs-135 0.00+00 0.00+0 0.00+00 0.09+00 0.0940 OO400 O.e0 0m.00 0.0400 0.0.400
Cs-137 0.000 000+0 0.00+00 O.00 0.0.00 0.00+00 0.00+00 0.00400 0.040 0.0400
B-133 2.0-0 720-04 6.2"03 4.5902 7.902 3902 1.4.-0 12-02 .80-02 1-5.S1

CO-141 1.8-S 5.60S 5.34 3.903 6.9.-03 3.50- 1.16-04 103- 7.70-03 1.3.-
C.-144 35-O03 128-04 1.1e-03 7.7-03 1A02 B.7e-03 238-04 2.1-03 1.5.-02 268-0
Pm-147 23OS 56.e-O8 82o07 4.0.- .7.-OS 4.5.-O 1.007 12A- 9.6.06 1.7.-OS

NUREG 1640 0454



Append x G-2 Nomalized Effective Doses from Coppe
Table G233 Nonnalized effective doses from all pathways: Slag disposal-Industrial

Radionuddt Mass-based effedve dose (Svly per Bqg) Surficial effece dose (uSvly per Bqfrn 2)
_adionuclide Mean 5th 50th th Oft Mean 5th 0th 90th 195th

sm-151 7.10-07 1.00-08 1.74-07 I.5e-0 2.8.-OS 1..-06 l.ke.Oa 3"-7 2.9.-CS 5505

Eu-154 8.1-02 - 2-03 2.Z02 .- 01 32eM - 1.601 S-O3 4.88-02 .5&-l 6.Le-01
Eu-155 1.8S.03 6.3e-OS S-re04 4.03-03 7.03 3e-03 12e-04 1.10-03 70S 1A8-02
Gd-153 22&03 7.7e-O 6.7044 4A4-3 ao3- 4.0%.03 18-0 l.3e-3 9-ce-03 160-02
Tb-160 5.6e-02 1.9-W03 1.76-02 12.-I 2.1.-1 1.1eC1 3.6e-03 3.3-02 2Ae-M 4.1.-l

Tm-171 1.1e-O 3.9-07 3e-G6 2A4.- 40-S 2.1e-05 7Ae-07 6.-O06 4.7e45 8E-5
Ta-182 7.1e-02 2-03 2.10-02 1A-C 2.7.-Cl lAo-C 4.7-03 42e.02 .1.-1 .3-0
W-181 62-04 22.-O 190.04 lAo-O3 -2A0-03 12e-03 4.1-S05 3.6e-04 2.7.-C3 4.6e-03
W-185 -S06 16.-07 1.70-06 1--05 22-05 1.1-e05 3.6-07 33-06 26-05 4.3-C

Ir-192 O.O+00 0.0.400 0.0QO .0e+00 0.0.+00 O0.+00 0+OO 0.000 0.0.00 .00OO+OO
Ti-204 2.305 76-C 6.8-C 5.0-05 .6.-05 4A-O5 .A-06 1.3.OS .6-OS 1.7e04
Pb-210 .-O . 3.9-O5 8.1.04 8.0.-O3 10-02 TAo-O 7.805. 1.5e-03 1.6e-02 .0e-02

i.=0 00400 0.0400 0.0.40 00400 O.Oe.O0 0.0.400 0.0.00 0.0400 0.0.400 0.0.40

Ra-226 12e01 429-03 3.-02 2.6-01 4-C 2.38-01 TA M. 7.0e-2 5.1-C 0 88-C
Ra-228 72e-02 2.5.- 2.2.-02 1.6o-Cl 2,8.l 1A4Ol 4.03 42902 3.1-01 .41
Ac-7 3..02 10-03 9.0-03 6-M02 1.1.-01 5.7-02 103 1.70-02 1.3e-Cl 22.-01
Th-228 1.1-1 .8.-W 3.3o02 24 l 42.O 2.1.-C 7.3-S M.= 4.7.-C 82-C1

Th-230 6Ae-04 10- I5-04 1-03 2.50-3 12-03 1.-OS 3.0e-04 6-3 49-03
Th-232 138-3 3.-05 3.6-04 3.0-03 62e-03 2-3 72e-S05 72-04 57.03 10-02
Pe-231 7.1eO3 19-04 2.0a03 1.6e-2 2.60-02 1e-02 U-4 -3..03 3e-02 5.30-0
U-232 3-3.0 87.OS 9be04 7.0.03 -3002 6.- 1.704 1.7e03 Ao-02 0-02

U-234 63.-05 1.1.-O6 1.65 1-4 .e-04 12A-04 22.S06 3S-05 2.60-04 418-04
u-255 7.6-03 2.7.-04 2A03 1.74-02 .00-02 1A.2 52e-04 46003 3.Ae-2 5-02
U-236 68.-O5 9.6.-O7 1A06 129-04 2.3004 1.10-04 1.8.-O6 2.705 2Ao-04 4.5.04
UMS3 ' 16.0 6.76.05 5.0o-04 3.8.-OS 6.0-0 1.1.-CS 1.1-04 9.6e-04 6.9-03 12.02

Pu-3 620-04 82e-06 150-04 10-M 2.5.03 120-03 16-05 2.80-04 2.-W3 4.8.03
Pu48 1.7.03 Lie-5 3.-04 3-.5-3 66.03 320-03 42.05 760- 6.803 1-02
P.43 18-03 2.3.5 429-04 3.8-03 72.-03 3o03 4o-O5 62e-04 7.-O3 1~e-02
Pu-240 16.03 2..-05 3.04 3Ae03 6.3.03 &103 3-CS 720-04 6.03 12e-02

Pu-242 1.7.03 22e-05 4.-04 &6e-03- 6.8.e-3 33 43eO5- 78-04 7.1e-O3 1.02
Pu-244 230-02 82.404 72 3 5.10.02 S.le-2 - 45-2 1.-3 1Ao-02 1.0.01 1.701
Am-241 -1903 4.6e05 M-04 4-03 70.O 3M03 U.7.-C 9.76-04 7.7"03 1402
Am242m 2.1e03 5.7.05 6.e-04 4.7-03 7-3 4.1e03 1.le-04 12e03 =.1e-03 1.6e-02

Cm242 S-05 12-06 2.-05 1-4g 3.3-4 1.6e-04 23.06 3.8e-O 3Ae-04 60-04
Cm-243 6.703 23.04 2.1-O X 160-02 2602 130-2 4.-04 &9-03 2-02 .00-
Cm-244 8.6e.04 1.1e05- 20-04 1.-03 3A-O 1.70-03 22e05 3.904 3.5e-03 6603
Cm-24 4.9.-3 1.7.04 1.03 1.1e-02 1.902 ;9-03 32e04 2.9e-03 2.1.-02 3.7e02

Cm-247 2.0eO2 720-04 62e-03 4le-2S7-W 3.9-02 1.4.403 12e-02 87.42 1.01
Cm-248 4.0.03 6.e"05 -O e-04 8.6-03 16.02 7.8.0 9 .7-S 1803 1.76.02 32e-02

lBk-249 9.W0 2.5.07 2.7.06 2.1e-05 3.8-5 1.9.-05 4.8.07 62.06 42-05 70e-O
C-248 2.1e04 2.8.06 4.8.05 430-04 8.1e04 4.04 - 06 9.4.-OS 8.4-04 1-03

Cf-5 1.-CS 1.05 - 2.7e04 240-03 4.-3 22e.03 29-05 52-04 4.7-03 .8-OS
Ci-251 4-03 -1A4- 1.3e-03 1-02 1o- - 9.0.-C 2.704 2-3 2.0e-02 Aeo-02
Cf-2 66004 8.06 104 14.- 203 13-3 1.7eO 204 2.7e-03 5.03
Cr454 2.9.- 3.7.05 6.704 6.1&03 1.102 5.603 7.1.-C 1.30 12"-2 22.-M

No. To conert twieo values to contina unit (mmly per pCtfg or mreny per pC~cm). multpl by 3.7.4
oIA -R - T1'1- Lfrrn Al An
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Normalzed Effctve Doses fom Copper Appendix G-2
Table G2.34 Normalized effectiv doses from extemal exposure: Sag disposal-Indusial

Mass-based effective dose (pSvly per Bq/g) Surficlal effective dose (uS*l per BqkM2)
Rad~uclwde Mean 5th 50 90h 95th Mean 5th 50th 90th 95th
H-3 0.0.400 0.0.+00 0.0 D00 0.0eOO 0.000 0.000 00 0.00+00 0000
C-14 0.06+00 0.0.0+0 0.00+00 0.00+00 0.0.0 0400 0.00+00 0.0.0 0.0040 0.0.400
Na-22 1.4-01 5.0.03 4-3-2 3.1e-01 535 7.0C1 95.3 B42 e-02 6.101 1.1.0
P-32 34-05 .907 7Ae 8.905 1.4a-04 8.6e-05 1.1 s0- 1.4e05 13.44 2.604

01-36 2.7o-O5 9.3"0 82e 5.9-O 1.0004 52-05 1.8.-05 1.6-05 1.le.04 2.0.-04
K-40 5X-03 1.5004 1.5-03 12.02 2.1-02 1.12 2.9.04 2.9903 2Ae-02 42902
Ca-41 0.0.400 0.0400 0.000 0.000 0.000 0.0400 &00.00 0.0940 0.0.00 0.0.400
Ca-45 5.6.? 1.9.0 1.5.-C? 1.2.-OS 2.1.-OS 1.0-OS 3.5.-O 3.1.-C 2.3.-OS 3.9.

Cr-51 9-3o-4 2.7-S 2.6.04 24-3 3o03 1.8-03 5.1.-S 51 -04 3.9.-03 L7.-03
Mn-53 0.0.00 000 D.+00 0.0 00. 00.a+W &09Q00 0.00 0.0.400 0000 0.00+00
Mn-54 5.00-02 1.Be03 1902 1.1.01 2.0I-01 9.7e.2 3Ae 03 3.0.0 220-01 3.7-01
Fo5- 00400 0.0.400 0.0.4 0 0.0.400 00.00 0.00+W 0.0.40_.0.0 0.040 0.00

Co5B 1.6.-0 53-03 4.7-02 3.5.F01 ILI -01 3.1- 102 9.2e 6.9-01 12400
Co-S7 3.9.03 1.30-04 12e-W03 &7.03 1-5-2 7.5.03 2.56.0 22.03 1.7.02 2.9e-02
Co-58 3.9-02 1.3.03 1.2-02 8.6.-02 15.01 7.5-02 2.5-03 22-02 1.7.-01 2.9.01
Co6-0 AO-01 4.7.03 420-e 3.e-01 S01 2.7.01 900-03 &.1.-2 6.1.01 1.004

3 0.00+00 0 00 000 0.0.400 0.0+00 0.0.00 0.0000 0000 .0.00 0.0W00
Zn-65 3.3.02 1.1e-03 1.0-02 72e02 13-l SM02 22.03 1.9-2 1.4e-0l 2A-01
As-73 2.9-05 8-3.-07 82e-0 6.5.05 1.1.04 S.6.05 1.6e-O 1.6-05 12A-04 22&-04
S3-75 0D0.0 0.00 Q0O.+00 0.0.400 0.00400 0400 0.00+00 Q00.+00 04O O.0.400

Sr-s 12.0 3.908-0 3.4.-05 2.5.04 4.4.F04 22.04 7.3.06 6.7.-05 5.0e.04 8A04
sr-o 4.6.04 1.5o-05 1.4.04 1.0.03 1.03 B.90.04 3.1-OS 2.7.04 2.0-03 3.4.03
Y-91 3.1e04 1.0-OS 92.OS 6.7.04 12003 5.9.04 2.0.-05 1.8.-04 1.3.03 2.2.03
Zr-93 2.7.-09 6.7.-11 7.3o-10 509 1.1.45 5.3e6-0 1.3010 1A09 1.1-08 2.1.8

Nb-93rn 82-07 2.980 23--07 1.8.-O 32-O8 1.60-8 5.0 4.9*07 3.6-0- 2.S
Nb-94 1.-01 3.6.03 3.1.-02 2.3o-01 4.0e-01 2.00-01 8.903 .00-02 4.4e-01 7.7.01
Nb-5 2-9.M 9.0.o04 85-3 8-3.-2 1.1e-01 5.60-2 1.7e-03 1.6.02 12.al 2.1.-01
Uo-93 47.-OS 1.86.07 1.40.06 1.0.05 1.89.05 9.1.06 3.1 o-07 2.8.-OS 2.0.-OS 3.5.-05

To-97m 1.4a-0 4.8607 4.1.- 3.0.O 5.3.S 2.7.-O 9.1.07 8&0-O 5.9.05 1.0.04
To-99 12OS 4308 3.7.47 2.7-OS 4.7.-0 2.4.-0 82.-08 72-07 53.-O 92.-OS
Ru-103 00000 0O0 00.400 0 0 0.00+00 0.00400 0.+oOO 0.0.400 0 0 0.00+0
Ru-lO 0.00000 0..0 0.000 O.O+0 0.0.40 obw0+00 .O0 0.0.400 0.000 0Q04o0

Ag-110m 0.0.400 O.Oe400 0.0000 0.00.00 0.0.00 0.00400 0.08040 0.00+00 0.000 0O.O+
Cd-109 2.2- 7.6.08 5.6.05 4.804 85.04 42A-04 1.5.0 1.3004 9.4e-04 1.6e-03
Sn-I13 1.1.02 3.04 33-3 2.4e-02 4.2eg2 2e1.-2 72-04 &403 4.6-02 .19-02
Sb-124 &7.02 2.29-03 2.o-02_ 1.5e01 X"-Cl 1.3.-C 429-03 3.99-02 2.9e-1 S-01

To-123m 0.0040 0.00400 0.00+00 0.00400 000 0.00 0.0"00 0.0+00 00W 0.00+W
Te-127m 0.00400 0.0.40 0.000 0.0.0 0.040 000 0.0.0 0.0040+0 .O.O* 0.00+00
1-125 93.-OS 3.1t 2.805 2.0.04 3.5.-04 1.04 5.9.-OS 54.05 4.0o-04 6.8oe04
1-129 1.00-04 3.6-OS 32.-05 2.39-04 4.0.04 2.0..04 8.9.06 Lie-0S 4A.04 7.70-04

Cs-134 0O400 O.4W 000 0.0"00 0.0000 0.Z00 0.0.40 0.0.00 00OO0 0.000
Cs-35 0.0.00 00.00 O.O+Q0 0000 OjW 0.0+W 0.0+00 0.0o0 0000 0.08400
Cs-137 0.00400 0.00400 0.00400 0.000 0.00 0.000 0.0f0 0.0.400 0.0.40 0.00+00
B-133 2.00e2 7.1 -4 82-03 4-5.-0 7902 3.9902 1.4-03 12e02 .8.-02 t.5.-Oe

Ca-141 1.5.03 5.60S 53e04 3.9-03 .9.-03 3.5.03 1.1-04 1.0-03 7.7.03 1-3.-0
Cs-44 3A-3 1.2&-04 1.00-03 7.6803 1.3-2 6.7.03 22.304 2.00-03 1.5.02 2.6.02
Pm-47 4.7.07 1.7.-O 1.4.-07 1.0.-OS 1.8.-O 92-07 32"08 2.8e-07 2.0.-S 3.5.-OS
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ApeixG-2 Nomulized, Effective Doses fr= Copper
Table 02.34 Normaflzed effective doses from external exposure: Slag disposal-industrial

Mass-based effective dose (uSvly per BqIg) Surficlal effective dose (pSvsy per Bq/cm2)
Mean - 5th 0th 90th 95 Mean 5th 50h 90th 95th

Sm-151 7e-09 2.7.-10 234.-O8 1.7.08 3.0e-O 1..8 6.1.0 4..09 33S.08 57-Ws

Ei-154 8.1eO2 2903 29-02 1 6-l 3.2OI 1.6.-l SMe-O 4h8-C2 301 6.1e-01
Eu-155 1.-OS 63-OS 6.U6e04 4.0eO3 7.0 -e-3 12.-04 1.1e-03 7.-OS 1-02
Gd-153 22e03 7.7e-0; 6.7-04 4-03 h-03 4..03 Ihe-04 13-03 9.5-03 16e-02
TbI60 : SO l6e-03 1.7.-12 12e-01 2.1.41 1.le 3..03 302 2.01 4.1e01

Im-171 1De 4- 3.-07 &1-S06 2.e05 40-O5 2.0e05 6-7 61eS06 4.-S 7.7.-0s
Ta-182 7.142 2e-03 2.1e-2 16-1 2.7"1 1.-01 4.7.3 42o-02 3.1e01 6U.C
W-181 62A-04 .22.-05 1..-04 IM-OA 2Ae-3 1.2C3 4.1.05 3-04 2.7603 4.6-03
W-185 3.3.-O I.Ie-07 1.0O 7.3.06 I30 5.e-06 2.2e-07 i.e-OS 1.4.-O 2A4SW_~~~~~~~~~~~~~~~~~~~~~~~~~~~P

lr-192 - .0.40 0.0.00 0.0.00 0.0.400 00e400 00.400 0be400 0.0.00 00.40 0.0.400
204 .ie- 6.1.-7 I6e46 4.1e05 7.0.-5 3.6.-O5 12-06 .le-O 7.9-O lAo-04

Pb-210 -4.7405 12e-06 1.e-S 1.1e-04 16.04 92e05 2.3.-OS 2.-05 2.0e-04 3go-04
B;.207 00.00 00.00 0.00e 0.400 .Oe+00 0.0.400 OD.400 O.0e+00 0 O0 0 00

Ra-26 - 12-0C1 4.1e- 3.2 2.6.-1 4501 . 22e-01 7.63 6ae-02 6Oe01 .7.01
Rta-22 6.70-02 2- 2.1e-W Ure01 2A01: 12" 4A"3 3202 2Ze41 . COe
Ao-7 2.1e-2 7e-W04 S-O4 4-2 82e-02 4.1e-02 1 - 12e 02 9.0.0 1.6e-01

h-228 1.1-C 3.e-M 3le-02 2.4.-Cl 421- 2.-01 72e-M 5.02 4.7641 &.1-l

b2S0 13.-05 5.0C7 4.9e-O 3".OS 6305 3.1.4 1b-06 Q4-C06 6 129.04
Th-2 62e04 15-O 1.7-4 1.3-S 2.eO3 12- 2.e-OS 32e-04 2Oe-0 4.7.43
Pa- 2.0O- 7.1.-05 62e-04 45.-3 73-O 3.03 IAo-04 12e-03 8.0-03 1502
U.=3 3.0.03 7.5.-CS 6.1.44 G4.-O t.2-02 59-OS 1.A.0 1.6-OS 1e-02 2.30-02

U-234 32-O 1.07 12eS6 8.5O 1.5.0S- 7A&C 26.07 2.93-C 1.7-05 2.9.-0S
U5 7.7O3 L7.4 2Ae0 1.7e-2 302.- 1.-O 6204 4.603 3-02 .80e2
U236 2.0e6 70-O 6.1e-7 4A- 7.7eO6 3.6 1-3e-C7 12-OS 8.50 1505
l - 1Z03 6M-OS 4.7.04 3A4-O 6.De0 3e0 1.9-04 .1-eC4 66e-03 12e-02

~~~~~~~~~~~~~~~~~~~0-WJ-f A& ~;;$ I 
Pu26 2.0e-06 72e-08 :6.3-C 4.5-OS 72e-C6 4b0-O 14.-07 12e06 68.s 6 1Ie-O5
Pu.238 1.36 46-C08 4A.07 2-06 5.1.-06 2- 8.08. 7.7eOJ7 t.6-O6 9.8.06
PU29 .06 1DeO7 9.1.47 6.-OS 1.1e05 5.7r0 2.09Y7 1.7.-06 1.3e-OS 22e-0S

Pu-242 1.1.46 3.-C 3.4.-C? 2.5-CS 41e-06 22e-06 7A08 685.07 4.6.06 8.3-06
Pu-244 2Le-02 7.6.04 edeC 4.7e42 8se-0 42e.2 1Ae-03 .13e-02 9.3.02 1.601
Am-241 42e-04 1.6.05 1.3-04 920-04 103-O 8.1e.04 26-05 2Ae-C4 1.83 1.-03
Am-m 604 2A-5 2.Le-04 1-O 2.e03 1.3e-O3 4A9-O 4.10-04 3-03 52e-03

Cm-242 - 4-06 46-OS 4.e-7 3.0.06- 63-C . 2.eO6 .1e-C 8.0 4-7 6.8-06 1.0e05
Cm-243 L68-03 20-04 1.703 120-2 -22-0 - 1.1.-2 Ue-04 3-3e-03 2Ae-02 42e-02
Cm-244 1.006 3.e08 3.10.07 22-06 3.8-06 1.-S 6.7.-C 5.9- 4.3.- 7Ae-06
-Cm245 &4-03 12.04 1.0-OS 7o03 130-02 0.6.3 2.3e.04 2.0e-03 1..-02 2.6.-OS

cm-247 1.9.02 .7.-C e-03 42- 7M-02 -7.42 13-C 1.1e-02 82e-O2 14-l
Cm-248 5.1-07 1.7048 1 6.-07 1.1e-06 1e-06 9.-il 3-3-C08 2.90-07 22-06 3.746
Ek-249 2.9.-O 74-OS 7.9e-07 62.-06 1.1.05 O7.-C6 I.-7 1I506 12-05 22.-05
Ci.248 -. 9-7 3.508 3.0-W 22-OS 65-06 1.9-O6 6.6-O -- 6 "07 43.-06 7.4-06

Ca250 9-C 3308 .e-C07 2.0.-06 .6.- 1-S 62-08 5.57 40.-6 706
CI251 3.1e-3 9.7.-S 9204 6.e-C 12e-2 6.1OS. 1304 1.-03 1-02 2.3e-0S
Cf-252 1 -O06 5OS 4.7e.-7 3Ae06 6.906 2.9-S le-07 EA-07 6.60O 1.1e-OS
Cu254 3.0-09 1.1-10 9.3e-10 6.70-09 1208 - 9-09 2.0-0 1.- 13.8 208

Note: To carwert tese VaOWes cnveniond Uis (mremty per pCg or imr per pccm2) mutmply by 3.7.
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Nomlizd Effective Doses frm Copper Appendi 0-2

Table 02.35 Normalized effectve doses from inhalaton: Slag disposal-1ndustral
Mass-based effective dose (,uSvty per Bqlg) Surlicial effecfve dose (uSvly per BqlM)

Radbrucild Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th
H-3 0e00 0.0.400 D.O+00 0.0.+00 O.0.OO 0.0.400 0.00.00 0.0.400 0.0.+O 0.0.400
C14 0.0.400 0.0.400 0.08400 a0000 0.0.00D 0.0OD 0.0.400 0.0.OO Q0.000 0 0.00
Na-22 0.00.00 0.00+00 0.00400 0.00+00 0.00+00 0000 0.0.400 0 .000 0.0+00 0 .o0
P42 0.00+00 0.0.400 0.0+OO O000 0.00+00 0.00Q 0 0.0 0 Q8400 0.0O0 00+OO M0000

01-36 0.100 0.00.00 0.00+00 0.00400 0.00 0.40 .OO 0.0.400 0O.OO O.OO
K.40 0.00+00 0.0.+00 0.00+00 0.00+00 0.00+ 00 0.004 00 QD*OD 0.0.400 0.0.400 O.FOO
Ca-41 0400 0.00400 0.0+00 0.00400 0.0000 0.0.400 0.040 0 .0.400 0.0.400 0.00+00
Ca-45 0.00+00 0.00+00 0.0.000 0.00+00 Oe" 0.0.00 0.0.40 00.400 0.0.400 0.0.400

Cr-51 0.0.400 0.00+00 0.0.400 0.00+00 0.0.400 0.000 000 0.00+00 0.00+00 0.0.400
Mn-53 0.0+O00 0.0.400 0.0+00 0.00 00.00 00 00 O"0 0.0.+0 0.0.00 0.00.00
Uh54 0.00+00 0.0e400 Oo 0 .00 .. 00 0.0e+00 0o0O0 mofoo 0.0+00 0.00 00 0.0 00

Co.58 0.00+00 0.00+00 0.00.00 0.0.400 0.0.400 0.00*00 0.0.400 0.0.40 0.0.400 0.00+00
Co57 0.000 0.0.400 M0.400 0.0000 0.0.400 00400 0.0+00 00+00 0+00 0.00+00
C005 000+00 0.0400 0.0.400 0.00+00 0.0.+00 0O.00 0.00+00 0.0000 000+00 0.0"00
cNr. 0G+00 0.0e+00 0.0+00 0.0.400 0.O+00 0 08+00 0.0.e00 000+00 0+00 Oe+00

Zn858 0.00 0.0.400 0.0400 0.0.400 00.00 0.00.00 .0.400 0.0.400 0.00.0 0.0.40
Co-60 QV&OO 000o~ 0.0e+O OX" MO&O MO&+OO 0900 MOQo + OO D9 O O&+OG

NR -O&+OD 0..00 00 0 .0 0 0.0+00 0.0000 0 00 0.o000 0O+O0 0O+OO 0O..O0
DF65 0.00+00 0.000 0.0.00 0.0.OO 0.0.40 0.0.400 0.00+00 0.0.400 O.Oo+OO O.O+00
As-73 0.00+00 0.00400 004 0.0.400 0O"0 0..00 00+00 000. 0.00+00 0.00+00

S-1 0.0.+00 0..400 0.00400 0.400 0.Oe+DO 0.0.40 0.0e+00 ue0040 0.0.40 0.0.Sr-9 0.0.400 00.00 0.0.400 0.0000 O.O+O OAOO .040 0.0BFO 0.00.00 0.04+00
SF-90 0.00+ O00 0.800 D-.80 MOer+OO OWO M00t00 O.040 e+OO OO 0O00a+00
Y91 M.00 0.0.400 0.00+00 0.0000 .O0.0 0.0o4o00 0.000 00.400 0.00+ 0.0.0
Zr-93 0.0.00 0.00+00 0.000 0.0.4-00 O.Oe+0O 0.00+00 0.O40 O00400 0.00+00 00000

Nb-O 0.0.400 0.00+00 O0 0 0.0.400 0000 0.0.400 0.0.400 0.0.400 0.00.00 0.0.400
Nb-94 0.OefOO 0.00+00 oA"0.0 0.00+00 0.0..00 0.0.00 a 0.00+00 M0 0.00+00 0.0"0

Nbo95 0.0000 0.000 0.0.400 0.0.400 0.0.400 0 .O.00 0.00+00 00.400 0.0.00 0.00400
Mo-93 0.0+O0 0.0&+00 0.040 O.40 0100+00 0OV40 0.0" 0.0.400 0.0.400 0+OO

To-I7m 3 0.0 0 .+OO 0o. o 0D"O 00+OO 00.00 O0400 0OO 000 0.00+00
T049 QOe+OO Q0.+O 0 OA ~ OeOG MOeoOw 04 OC OeO OD"s 00o O.Oe 0090
RuO 00.400__000400 0.0.4o 0.000 0.0400 0.0.40 0MD0 0.0000 0.0.00 0.0.00
pa-105 MO+04 O000 0.000 0.00.00 0.0.M00 0.0000 0.004-00 0.0.400 0.00+00

Ag-110m 0.000 0.08400 0.000 0.0.00 M00000 0.00+00 0.0.400 0.0000 o0Q.O 0.00.00
Cdn109 0.0.+00 0.00+00 0e 0 0e0O0 00400 0.0.400 0.00+00 0.0600 0.00+00 0.00100
SI-113 0.00+00 0.00400 0-.0000 0.09+00OO 0 0.B09Q 0.0.00 OOe400 0.00.00 0. 04
S124 0.084-0 0Q0o+0 0800 00"O 0.0040 OQOe*OO O"OO 000FO O.O&MO OO

To-123m 0.00+00 0.00+00 0.0.400 0.00400 00.0 0.0400 0.40 000 .o+OO 0.0.400
To-127m 0.0.400 0.0.400 0.0000 0.0.00 0.0+OO 0.0.00 0.0."00 0.0.4 .s00 0.04"00
1-125 0.00400 O.O+0 0.0.400 0.08400 0.0.+0 Qe00+ 0.09+00 0.0.400 0.0400 0.00+00
1-129 000 0.0"00 0.0"00 0.0400 0.0".00 QO.400 000 00400 000

Cs-134 0.00.00 0.00+00 0.0.400 0.0.+00 0.0.+00 0O40O 0.0600 0.40 O0.00 0.00+00
Ca-135 0.00 0.00+00 0.000 0000 0.O+OO 0.09400 0.00+00 0.Oe+O0 0.0"00 000
Cs-137 0.00400 0.00 0O.O 0.0+00 0.00400 0.00 0.00 O .0.400 0.04OO O.0400
Ba-133 000+00 0.000 00.00 00 0+00 0.0".0 0.00400 0.0 0.0D"0 O.0+00

C0141 oo.00 O.Oe+ 00 . 0.00 O0.+OO 0.+00 O" 0.00 0.04 0 00400 0.0"00
C.-144 OO O.Oe+ .0640 0o.00OO .00 0.0.400 0O+OO 0.0.400 0OO 0.0.400
Pm-147 0.0 0 0.0040 0.0000 Oe+OO 0.0.400 0.0000 0000 0.0"00OO .000 0.00

_ _ _ _ .64_ _- _5 _
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Appendix 0-2 NomidUzed Eflectryc Doses from Cmw
Table G2.35 Normalized efective doses frm halatlon: Slag disposal-industrial

Radioide Mass-based effecive dose (uSv!y per Bqg) Surficial effective dose (Sv y per BWcm2)
Mean 8th 60th 90th 5th Mean 5th 60th 90th 95th

SM-151 0.'0.0 0.0.400 00404 0.00.0 0.Oe+O 0.0.40 0.040 0.0400 0.00W 0.0E4

Eu-154 O.e+00 O.Oe+' 00oe40 0.0.400 00000 00e400 -000400 .e+00 O.Oe 0.0 00
Eu4155 - O0e00 O0.000 0.0.400 0OJ+00 0.0e400 0.0.00 O.Oe+00 O.e00 Oe+00 0.000
Gd-153 0Oe.00 0.0e00 '0.040 0.0.00 0 O.Oe+OO .e40 Q e .OO0 0C0e00 O.O00
Tb61 0 O.0400 O0+O 0.e+0040 0.00 Oe.OO 0.e+OD 0e000 0.e000 0..OO .Oe+O

Tn-171 O0.e+0 00 0.0 .40 O.e+ 0 O0e+ 0 O0e0 .000 .0.400 O0e+00 O0.00 .O4eO00
Ta-182 O.Oe+00 O.Oe+00 0 .0.e+O 0.0e400 0.0.400 0.0e400 Oe+O 04000 O.Oe+00 O.e400
W-181 O.O0+00 0000 0.0400 0.400 OO.40 O.0e400 0.0+00 O0e.4O 0.04+00 O.eOO
W-185 .Oe+O 0.00400 .o000 0.Q0000+00 Q e00 O040 0 .0400 O00 O.Oe+O

Ir-192 O0e+00 O.e+00 .000 O.Oe+00 0.0.+00 00.400 0.0000 O.Oe+00 0.00 0.+40
11-204 0.0400 O.O00 0.0.400 .Oe+ 000 .Oe+.0 O.Oe+ 0.00400 0 00 o.0e+o 00000
Pb-210 0 .e+00 0.000 e00000 O0..0 0.0.00 .Oe+ 0.00 0 400 .e+00 0.e+00
91207 O.0.400 0.0.0 OeOO e ~ e+ O.Oe+0 0 0.0+0 000 0.000 0.000 0.0.0000400

ia-226 0.0400 0.000 Oe+00 000 0.0.40 0.0.0 .Oe+00 0.0.+00 Q.000 0.e00
Ra-228 Ae+00 0.0400 0.0 O.Oe+O00 0e+00 O.Oe+400 O.Oe+00 0.00400 0.0000 0040
Ao>27 OOe+00 O.Oe+O 0.000 0.e+00 Oe+00 O.0.0 Oe+ 0 0.0 0.0000 0000

Th.228 0.0.00 00.400 O0.0 .OeOO O.e+0 .O0e40 .Oe+00 0.eOO 0400 .Oe+0

Th-230 O0S.000 0.00 O.Oe+00 0.0e.00 0.e00 0.0.400 O.Oe+00 0.e+00 0.0040 0.000
Th-232 000 0.040 0.0.400 0.0.400 0.00400 .0.e00 00 0+0 QO .OO OOe+OO
Ua-231 O.e00 0..00 O.Oe4 Oe+0 00 0 O04e+OO 0.0.400 0.00400 O.+00 O0A+OO
U-232 0.0.400 O.e+0 0-00 0.0400 Oe+00 - .a+00 00.e+00 0400 Qe+O O.+O0

U234 - COe+ O O.Oe+ UeO .e+0O e+ e+OO O e+OO e+OO +OO O Oe+ 00
U23 Oe+OO O.Oe+O W 0.000 VOO O.Oe 0.0.00 0.000 0.00400 O.e+OO 0.000

U-236 0.00+W QOe+W 00 0.000 0.0400 0.000 0.0+00 O.Oe0 00400 .0e400 O.0e+00

U-238 0.0W O.e0 Oe+00 00.00 .000 .Oe+00 0.0e+00 O0e+00 0.0.00 0eOO

U.23 8 0.00400 0.0.40 0.00 00 0 . 0 0 .00400 0.0.400 0 .0 40 0.0. 00 0.0.400 0.0 400
Pu-236 O~e+WO Q~e+00 QO*e}O O~e+ODf QOe+00 6.0eo O.Oe+ 000 .00OWe00

PU-23 O.e+O 00.00 0.00 0.e+00 0.0e400 0.Oe00 O.Oe+00 Oe+00 O.0e+0 QOe+O

PU-23 Oe+00 Oe+0 0 .e4 W 0 -.0 O.Oe+O 0.0e+O 0.0000 0.000 0. 00e+00 4OeO00

Pu-242 0.00 Oe+O 0O C.0e+00 QOs+00 .e+0 .Oe+00 b.0e00 0.0040 0.0e400 0.0.40

Pu-244 Q0e+00 O.0 0.0.400 Oe+00 0.0000 O.00 .OOe+00 00e+00 Oe+OD Oe+00

Af-241 0.040 OW 00 0.0040 0.040 0.0.400 0.0e+00 .e+00 O.O0 .Oe+0

Am-242 0.0000 0.00*0 0040 0.0e+00 0.0.+00 o.+00 o0o00 0e+O OO.+ 0.A00

C-242 0.00400 O.+000 Oe+00 O.e+00 0.0000 O.e+00 0.0040 0.040 0.000 0.0000

C m 2 45 0 .0 0 0 0 0 0 0 0 .0 .0 0 Oe 0 0 0 .0 0 0 0 0 .0 .0 0 0 . 0 0 0 0 0 0 o .e0 

C m-247 . e+ 00 O 00 O O 0 Oe+ 00 0 .0000 0. e+ 00 O e+ 00 0 e+ O . + O e00 

C m 248 O 0+ 0 0.0+00 O0e+ 400 O e 0 0.0+ 00 0 + O 0e+ 00 0 .0 0 O 0 0e+ O 0e+

C f2 4 7 .O + .O e +0 0 .0.0 0 0.e + 0 0 e +0 0 O . e + 0 0 on e +o 0.e + O O O O e 0 0

Cf248 0.0 0 O.Oe+00 0e4 0 QOe+OO 0 O O.00 O .Oe+ 0.00 O e+00 Oe+O 0 0.000

COa QOJe+00 O.Oe+OO .C4 O.Oe+ 00 .Ce+OO O.Oe +O O.Oe+ Q 0+O O.Oe+00 O.Oe+00 Q.Oe+OO

CF-251 .040 .Oe+00 0.0 0.03+00 .Oe+00 .Oe+00 0.0.40 O.Oe+00 O.0e+OO Oe.000
Cf-252 000 O.Oe+00 .Oe+00 O.Oe+OO O.Oe+00 Q.Oe+00 0e00 O.0+00 O.Oe+00 0.0.4
Cr-254 00e.00 O.0+.4O .O0.00 O .Oe+OO 00 000 0.0.400 0.0.400 0.0.00 Q.e+OO 0.4Oe+0

Not.: To convwertese values b cmnenorial n (merWpCUg ome mly per pCar4 tidpy Iby3.7.4
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Nomaized Effeclivo Doses from Copper Appendix G-2
Table G2.36 Normalized effectve doses from Inueston: Slan disposaL-Industrlal

Radonucide Mass-based effectlve dose (uSv/y per Bqlg) Surficdal effective doss (piSvy per Bqkm2)
Mean 5th 50th 90th 95th Mean 5th 50t 90th 95th

1-3 0.000 O.Oe4O 0.0.0 000 o+0.000 0.0.0 00400 0.04 0.0.400 0.00+0
C-14 0.0+00 0.0.400 0.00400 0.0.40 0.0.400 0.00+0 0.400 ooo00 O.O00 0.0.+00
Na-22 2.3-05 2.9e7 5.3e- 4.8.-05 9.0e-05 4.4e.05 5.60-07 1.0o.05 93-05 1.7e-04
P32 2.6. 1.8-O08 4-0 5.3.OS 1.0.05 U1.06 3.5S08 &77 1.0.05 2.0.-OS

WiSY-1 -
a-36 5.4-O 8.2.-S 1.5-OS lAo-S 2.65 1.2.0S 107 2.9-OS 2.6S 4.9.-05
K-40 22.05 22"7 4.8e.0 4.7e05 9.0"0S 43.-05 4.2-7 92.-OS 9.1. 05 1.7e04
Ca-41 2.1.O 2.708 4.9e7 4Ae.- 83--05 4.1e 52.0 9.5e4J 85.06 1.6.-O
C-45 4.9-O 6.2*8 1.1-OS 1.0o-0 1.05O gA-O 1.20-07 2.2.0 2..OS 3.8e-05

_
Cr-51 1.4.07 1.609 3.1oS 3- 5.6.07 2.7.07 3.0.09 &1. 08 5X07 1.1.06
MW-53 2.1o-07 2.7.09 SM..8 4.59.7 8507 4.1.-07 5-30.09 9.68-OS 5.7a-07 1.60-06
bn-4 4.7-OS 5.16OS tl*.0S 9.9-S 1-OS 9.2.S 1;b07 2.1.-O 1.9.-OS 3.7.05
Fe-S 2206 2 -S &.10 4-cO 8.O 42.06 53-08 9.9e-07 8-WS 1.7.-05

Co-50 1.1.05 1-N7 2.5.06 2.3.05 4.2e-05 2.1.45 2.5.07 4.8.06 4.4.05 8.30-05
Co-57 1.-0 1308 2A-07 2.206- 42.-0S 2.0-O 2.S 4.7.-07 4.3.06 82e4O
Co58 3.1.- 3.9.08 7.30-07 57.-OS 12e- 1.O 7.5.08 1A-0 1.3.-05 2.4.-05
Co-60 1.5-OS 1.9-07 3.4-S 3.1.- 5 .9-05 2.8-05 3.67 6.6.S 0-e05 1.1.04

M-63 8.807 1.108 2.1eO 1.9-OS 3.5- 1.7o-0 21eOJ 4.007 3.7.-O 509B
Zn-65 2.3.05 3.0.07 53e00 4.9e.05 93.e-05 4.5e-OS 5.7e07 1.1e-05 9.7.-05 14.804
As-73 (.107 6709 13e-07 1.-06 2..6 12.06 1.3.S 2.6.07 2.606 5.1e9OS
So-75 Ue+00 0.0+00 0.0+00 0.00400 O.e+W 00+00 0.0+000 0..00 0.0+0 0.0040

Sr-"S 13S 1.6.07 3.0.6 2.8.0 52e-0S 2.5-O5 3.0e-07 5.O8. 5.4.0S 1.0.04
SrO 229-04 2.6.-O 52e05 4.7e04 a8e804 4.3.44 S.5.-O6 1.0.N4 9.16-04 1.70-03
Y-91 12e.05 1.50-07 2.906 2.7.-0 5.00-05 2Ae05 3.0e-07 5.6.06 52-05 9.8.4O5
Zr-93 2.0.-S 2.6-O0 4.7907 4.3.-OS &.o0 3.90 5.00-08 920.07 53.-O 1.5-05

N~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i -_zS _
Nb-93m 8.6e 1.1.-OS 2.0e.07 1.8eO 3A-O6 1.7e0 2.1.08 3.9.07 3.5-08 &606
Nb-94 12*05 1.6.07 2.9-08 2..-05 4.9.-05 2.4.05 3.0e07 5.6eO6 5.05 9.4-OS
Nb-95 29-0W 2.808 5.6e07 53 9.7.06 4.7.06 5.5.08 1.1.06 1.0e.0 1.9-05
Mo-93 1.9.-OS 2.4.07 4.-O 4.0-O 7.4.-OS 3.6. 4.60-07 3.5-OS 7.7.-OS 1.4.04

To-97m 3.8&O 4.8.08 .9s.07 &1.06 1.5.-OS 7.4.-OS 92.-08 1.7-O 1.6-05 3.0e-05
To-99 5.6.08 72.08 .3-08 1.2e 05 2.2.-05 1.1.-05 1A07 2.6.06 2.3-O 4-3.-05
Ru-103 0.00+00 0.0.+0 0.0.+40 0.0.+0 0.0.+OO O08400 0.0^00 0.0.+40 Of+00 .0940
Ru-108 0.0 00 0.0040o00 0 00 -0.000 00+000.0 0.0040 0.0000 0.0400 0.00+00

Ag-110m O.OW0O 0.0800 0400 0.0400 04 0.00-+0 Oe400 0.0.00 0.0.400 0.00400
Cd-109 1.2-45 1.6-? 2.9.-O 2.6-0! 5.0.05 240S-5 3.0e07 5.6-O8 5.1-0S 9.7. 05
Sn-113 3.9.-SW 4.9.0 9.1.07 8206 1.65.0 7.6.0 9.4.08 1.6.-O 1.6e05 3.1.-OS
Sb-124 9.8.0 1.2"07 2.3.-O 2.1e-S 3.9-05 1.9.S 2.07 4Ae4B 4.1e0S 7.6-0S

To123m 0.00*00 0.0.+00 0.000 0.04 0.000+0 0.000 000400 0000 0.040o 00+oo
To-127m 0.00+0 0.040 0.0.400 0.0.40 0.004 O .0e+0 0.0.400 0.0040 0.0.00 0.00
1-125 7.5.-S 9.3.-07 1.7.-0S 1.6e-04 3D.04 1.5.04 1.8.-S 3.4-OS 3.1e-04 5.9e04
1-129 7B-04 9.8.-0 18e-04 1.60.03 3003 15e-03 1.9.05 3Ae04 3.1.03 58-03

_~~~~~~~~~~~~~~~~~~~77TX _ _"O _ _ 7 =
Cs-134 0.+000 0.00+00 0.00+00 0.00 m0 0 0.0.40 0.00+O 0.0.400 O.OD4 .0.040
CsI35 0.0040W 0.000 0.0+0 0.0000 0.0.00 0.0400 0.00400 Q O .e+0 0.0.400 0.0000
Cs-137 0.0+00 0.00+OO O.+00 0.0+00 0.0.400 0.00+0 O..400 0.0040 O..400 0.00+00
Ba-133 7.2-S 92.0 1.7.06 15405 29-0S 1.4.-0S 1.807 3-O 2.9-S 5OS

C.-141 2.9e-06 3308 0.6-07 6.206 1.205 5.66 5.08 1.OS 12OS 2.0S
C4.144 3.5.-O5 .4.507 52.06 7.4-O 1.4.04 6.9.0 8.7.07 1.605 1.5-04 2.7.404
Pm-147 1.8.-O 24e08- 4.3e07 3.9.06 7.36 3.6-0 4.50- 8.3.0 75.-O 1.4OS
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AppendEL G-2 Normalized Effeclive Doses ficm. Copper
Table 0236 Normalized effective doses from Ingestion: Slag disposal-lndustrial

Mass-based effective dose (pSvdy per Bqlf) Surficlal effective dose (pSv'Iy per SqIw 2)
Radionuclide Mean 5th 60h 90th 95th Mean 5th 50th Both 15th
Sm-151 7.1.07 S9be- 1.7-07 __ -C 2-06 -. 06 1.7*8 3207 2i.a 5 M6

... 2~A1 ____
Eu-154 1.4A0- IA8-07 33.-CS 34e&45 5.705 2.8e.-5 S 3 07.-C 6.-S 5.9.-05 1.1.-04
Eu-I155 23e-6 2.0-W08 -C? 4.8-C 9.1.-06 4e-B06 6.7e-08 1de-06 9Ae-06 18-05
Gd-153 186-C 2.3.08 42e-07 38-C 7.1.-e 6e-06 4Ae-W I8.e-7 7A-06 lAo-CS
7b-160 e-6 1.1e-07 2.1e46 ie-C 3.5.05 1.7.0C 2.le-07 4A06 37e. 69-05

Tm-171 7.7. 07 .909 1Ie4C? 1.-06 3-1-CS .-OS ie-O *3.C7 32e-0S LOe-06
Ta-182 9.1e-M6 12eOC 2.1e4- lie- 3.6-OS I-CS 22-07 4.1-e06 3-8.-O 7.1e-C5
W-181 4.7.07 5S9-09 1.1e? 98-C 1-S 9.0e-C 1.1.-CS 2.1.07 leS .6.Ce
W-185 2.5-6 3.1.C 5.7.-C? 52-6 9.0-6 4.-CS 59-08 Me 1.0.e-C5 1ie-S

Ir-192 0.000 0.0.4+0 C .00 00.00 .00400 QO.e400 O.e+00 OOe 0.00400 0.0+.00
TI-204 4.0.06 5..C 94.-7 8-CS 18.-05 7.7.-CS 94e-8 le-06 1.7.-C5 32-O5
Pb-210 3..-O 3.5-S 7ie-04 7.-CS l.Se02 73.C- 605 1.-03 ..S-02 Oe-2
Bi-27 0.00400 0.0*0 000 0.0e+00 C.0-0 0.0.4CC 0.0.400 0.0.4 A&00 .+CC 00

Ra-226 200-0 25.-C 4.6e-04 42-OS -79-OS 3.3-O 4.9-C5 9.b0-04 81.-03 e-02
Rs-228 49-O 62e-05 1.1e.C3 tl.1C2 19C2 9Ae-03 12e-04 22e03 2.00-02 S.7e02
Ac-227 8.7.-03 1.1.04 208-03 10-2 3.5e-02 1.76-02 2.10-04 3.-S03 S6e-02 6.70-02
Th-228 7.6e-04 9.7.-O 120-04 1..-CS 300-0 1.5.C lie-CS 31*-04 3.1.03 5.8.0

Th-23 62 4 8.-0e 6 1-04 1.3.03 2.-S 12-03 1.5-C 2.8-04 2.6-03 4Q8.-
Th-232 7.1e-04 9.3.-CS l.6-04 1e-03 =203 1 - ie-O5 329-04 2.9-03 4.4e
Pa-231. .1e-03 6.-S 12-S I.1e-2 2.0-02 99-CS 0Se-C4 2.3-03 .1e-02 3.9-02
U-22 2.-04 3.7e-C 6- 5)04 1.1.03 5.So-04 706 10-04 t10-03 22e-03

W.-234 6.0e-0 71;e-07 14-05 1-04 2Ae O4 12.404 1.-06 Z7e-O 2A-04 4.6e-04
U-235 62e-05 79-7 1.-05 1-O4 '2.0-04 129-04 1.5-W06 2.8.05 25e-04 4Ae-04
U-26 5.7.4-5 7207 1.3.-C 12s-04 2.04 1.1e-04 Ae-06 2.6.-OS 2.3.4 4.3e-04
U-28 7.9-C 1.0-C -18- 1.7e-4 3.1e-04 15.04 2.0e-O 3.6e-O 3.2e-04 6.10-04

PU-236 62e-04 7.9e-06 A.-04 1-CS 2-C 12e03 5- 05 2.9-04 2.0-03 4.7-03
Pu-238 1.7.-03 2.1e- 394 3.-C 65-03 3.2-CS 4.Ie45 Ue-04 6-3 13e02
Pu-23 Ie-03 2.3.-C 42e-04 3Ae.03 7.1e-03 U3-S 4.4.-O5 82.04 7Ae03 1A02
Pu-240 1-3 2.0C 376-04 .03 6.3-OS 31.-O3 S.-05 O 72eO4 6.5603 12e-02

Pu-242 1.7e-OS 22e-OS 4.044 3.6.-C3 68.3 3.3-03 4.3eO05 7.804 7 e-03 1.802
Pu-244 1.7- 22-CS 4.1e-04 V3- 6Se43: 3.A-C 4.3-5 7e04 7.1-e03 1.342
An-241 1-O Ilie-CS 340-04 -e-03 5.7.3 2.8-OS 5e-O 6.5.44 t9- 1.10-02
Am-242rA 1 43-03 I18-C 3e-04 3.0-O .7.-CS 2ie-CS 3845 620-04 5.9-C 1.1e-02

Cm-242 82.OS 1.1e-06 19.k-CS 1.7404 3.2-04 1e-04 2.0e-06 3.7.-05 3Ae-04 64.04
Cm-243 .tOe-3 1.-05 2A4.04 2.1.-CS 4.1e03 2.03.- 255 4.6e04 42-03 7.9.43
Cm-244 a68-04 1.1e-O5 Z04 li-S3 3M-CS 1.7.-C3 2.1e05 39.04 S3. 68.3
Cm-245 15C lie-05 304 32- 6.0.-03 2.9oC3 &7e.05 6e-04 62.03 12e-02

Cn-247 1203-O 1.76-5 S.-4 2-O -3-S 2.6.03 3.5-C 6.1e-04 55-3 1.e-02
Cm-248 4.0-O3 4.9-O S4e-04 8.-C 10-02 7Be-03 9.7.5 ie-03 1.7.02 32-02
8k-249 6.-6 8.9.-S 1Se-06 1-05 2.7.-OS 1.3.- 1.7.-07 3.1e6 2.805 .5-3.4
Cf-248 2.0.404 2.8.-CS 4.8e-C 420.04 8.1.404 4b04 M 6 B 3.-CS 5.3e-4 l.e43

CI5 1.1e-3 1- 2.7.-04 2AQ-3 4.B3 2.2e-3 2ie-05 52)-04 4.7-C3 68.-C3
Cf251 15.OS 1.7.-CS 3..04 3-OS 63 2.9-03 3Me5 - 6.7e04 63O 12-02
Cf-252 6.5.04 8.-06 1.5.04 13C 2fie-03 120-03 1.6e-05 2e-04 2.7e 03 49.-CS
CF254 2.9e- 3.7.-C5 6.7e4 6.1e-C3 1.1e-02 5-03 7.1.-C5 120-03 12e-O2 2.2.42

, W < _ R~~,W-e% W77iU4
Note: To convert tse values b converonal u (nify per pCUg or mremly per pCUcn2). utply by &74

U-O _ ,,TISbu-ItAG-161 NUlrt-4U



Nznmzcd Effective Doses fom Copper . Appendix G-2
Table 62.37 Nomialzed effective doses from all pathways: Slag disposal-munIcIpal

cride Mass-based effective dose (uSvfy per Bqlg) Surfidal effective dose (uSv/y per Bqkml)
Radoucildo @Mean 5th 50h 90th 95th Mean 5th 50th 90M 95th
H43 00.0 0.04+00 0.00 000 0.000 0.0.400 0.000 00400 000 0.0.00
C-14 0O0O0 0.oe400 0.0.400 0.0.400 0.0.400 0.0.400 0.040 0.0.40 0.0000 0.0.0
Na-22 3.5.W02 2.8.04 9.5-3 8.002 1.40-01 7.0e-02 51-04 1..-02 1.5e-0 2.7a-O
P.32 95-0 3.9-08 1.8eN- 2.0e-05 3.7..05 1.88-S 78-O 35-O 39-05 7294

cm 3&%6 Sas-0S 22.-OS 1.8.-O 3.3.-O5 1.8.-05 12e47 4.3e- 36-05 63.-05
K-40 1.4*03 9.5.OS 3.504 32a.3 5.7-O3 2.5803 18.-5 6.7-04 62.03 1.10-02
Ca-41 5.507 2.2e09 1.1.47 1.2940 2.1e06 1.1.-OS 4.2e09 2.2.07 23.O 42"0
C.45 A W 7 209,& 1-07 3.180 5.5.0 2.7.4 IA4.4 5.9.4 5.9-OS 1.0.-OS

CF651 2A.04 1.6.46 6.0.45 3.e04 92e-04 4.64 3.04 12e-04 1.0.43 1.8.403
Mn53 58 22&- 1.1.&-O 12e07 2.2e-07 1.1.-07 430-10 22.48 2A407 4.2.7
Mn-64 1.302 9Z.805 3.4e43 2.86-02 5.0"02 2.5.-02 1.9.44 6.5.0 5..2 9.7.42
F.-55 5.7.-07 2.3.-OS 1.1.407 1.3.-OS 22.O 1.1.-OS 4A.4O 22e-07 2.4.-O 4.3.45

Co-SO 4.1e-02 10.04 1.1.42 9.1e.02 1801 8042 5.8-04 2.1e42 1.7e41 3.1.-
Co-57 1.0.03 7.4.46 2.644 2.2.4 3.9e003 1.90-03 1.4-0S 5.0&.04 42-03 7.65.03
Co-58 1.02 7A.05 2.5.03 22 3 9.2 1.9e-02 1A.-04 5be-03 420-2 7.5402
Co-S U-02 .7.04 9.40-03 7.90-02 1.4e-01 L9.02 52a04 1.8.02 1541 2.7.41

N-63 2.3.07 9.3.40 4.7-O 5.1.07 8.9-0 4.50-07 1.8.49 9.008 1.0.-OS 1.7.40
Zn-6S 89-W03 31e.O05 22-03 1.8.02 32e-02 1.8e02 12e-04 4-3.03 35e02 8.3.02
As-73 7.7.46 5.1-OS 1.9.-0 1.7e-05 3.1.45 1.S5.5 9.7e-OS 3.00 3.3e05 6.0.45
Sq-75 0.0.0+0 0.0.40 0.00-00 0.00400 .Oe+00 0.0400 000 0.00 0.0.40 0.0.400

sr-89 3.3.-0S 2.4e-07 8.7- OB 7.3.05 1.3-04 6.4e-05 4.6.0 1.7.45 1.Ae-04 2.50-4
Sr-go 1.8.-04 1.3e.0 4.6- 3.8e-04 B.8e-04 3.4-04 25-S 88.5 7.40-04 1 303
Y-91 &2-S 6.0.07 2.2-S 1.8.4 3.1-04 1.6.4 120-0 4.1.-05 &40-04 L1.-04
Zr-3 5.3e47 2.249 1.1.07 120-06 2.1.-0 1.0.46 4.2.4 2.10-07 2.3OS 4.0.46

Nb-93m 4.4f 3.1.49 1.14)7 9.5.4 1.7.4 8.8.7 5.9O49 224 1.4 l3e3-O
Nb-94 2A9-02 2.0.44 6.9.-03 5.7.42 t0 5.1e-02 3.8-04 13402 1.1.-C1 2.01
Nb-O95 7.-03 52. 1.9903 18-2 2.002 1.4e2 9.90-05 3.7e-3 3.1e02 5502
b93 _ 1-O 3-S 1Ae 1.3.-OS 2.3.45 12e-05 6.8.-O 2.8-O 2.80-05 480S

To-97m 4.5.0 3.4eO8 12s-06 9.8-OS 1.7.5 &8.-S 65-OS 23-0 1.9.-OS 3.40
To-99 1.8-O 1.0.-OS 4.1.47 3.9.O 89.- 385b-6 2.0.-08 8.0.-07 7.6O 1.3.45
Ru-103 0.000 0.0.400 0.0000 0.0.400 0.0.+0 0.0.400 0.0o00 Oe+ 0 0.0.400 0.0.+0
Ru-lOS 0.0 0 .0400 0OO 0400 00 040 0.0.400 0.0.400 0.0040 0.08400

Ag-110rn 0 .O4 0.0 00 O.0 0.0e+400 0.W0 0.0.+00 0.00400 0.0400 0.0.400 0.00400
Cd-109 5OS 4.5.47 1.5-0S 1.3.04 2.3.04 1.1e.04 87-07 3.0.-S0 2.5.04 4Ao04
Sn-113 203 2.1.45 7.3.44 &1.03 1.1e40 S.4"03 4.0.45 1.40.03 129-02 2.1-02
Sb.124 1.7.02 13e-04 4.4.43 3.8e-02 6.7.42 3.3.02 2A.4 8-03 7.3-2 130-01

To-123m 0.0.40 0.000 0.0.400 0.0400 00.0 0.00400 0.000 O.40 0.000+ 0O.OW
Te127m 0.0.0+0 0.0.4 0.000 0.0.00 004 0.00400 .0. 40 O.00 0 o 00o .400
125 4 3-O 3.0e-W 1.1e-OS 9.5.45 1.7o.04 8.4.-0 5.8e-07 2.1.-0S 1.80-04 3.39-4
1-129 220-04 1.2.46 5.0.-OS 4.9-04 8.7.04 4.3.44 2-3.48 9.7.-O5 9.5.404 1.7.403

Cm-134 0.0.00 0.004 0.0400 0.0000 0.0.00 0.0.00 0e40 0.0.0 0.00400 0.040
CS-135 0O.40 O.O+0 0.04 O. 0.0."00 000 0.0400 000 O 0 00e+ 00 0.0.400
CQ137 Q090+.0 00040 00400 0.0.00 40W O..0 000 0.000 040 0.0.0
Ba-133 52O3 4O-05 1.4o-03 1.1e-O2 20-02 1.0e02 7.6e-05 2.6-3 22-0 390-02

C..141 4.7.44 32.46 120-04 1.0.-03 1.8-03 9.1.44 6.1 2.30.04 20S 35.e03
CO-144 A9*04 6.8e46 2.3&-04 2.0-03 35-03 1.7-OS 1.3e0- 4.50-4 3.8e03 74-03
PiI47 6Oe.07 3509 1Ae-07 1-06 23e-OB 12.-O 8.-0 2.7.07 2.-S 4.50-0

NUR1640 0-162



Apadi G2 NNormaized Eolve Doses om Copper

Table G2.7 Normalized effective doses from all pathways: Slag disposal-muncpal

Radionuclide Mass-based effective dose (isSvyl per Bqg) SSr i ciat effecth e dose (uSvyt per B qfc 2)

Raloudde Mean 5th 50th 90th 95th Mean 5th th 90th 95th

Sm-151 1 9.-07 8.1.-10 38-O 4.1-07 72. 7 3.7 1-W09 7.4 .-OS 7.9.07 14-O

Euz-154 1eO 2 1 .8-04 4 8 02 4.0 -02 3.Oe-04 I.Oe-02 8.8e02 1

Eu-155 4.6.04 3e-0S 12e-04 1.Oe9- 1.3 8.9.-04 6Be06 2-e-04 2.0e-O S e-03

Gd-153 5.76.44 4.3-06 1e-O4 12- 2.2e-O 1.1.-OS 8-o-0S 2.-04 2e-CS 4.2:e-O

Tb-160 IA-02 1.1e-04 U.e-03 3.10-02 6ie-02 2.8e-02 2.1e-04 7.3.03 6.Oo-0 1.1.-Cl

Tm-17 2.-06 220- 7 e07 62.e-0 11e-M 5FO 6 4.10-08 1S -06 12.-05 2.1-05

Ta-182 iOe-02 1.40-04 4.00 40e-02 7.1e-02 &eC 2.6e-04 .20-03 7.70 lAe-01

W -181 1.6.04 1.-2eS 42-05 3.*-04 62e04 3.1e-04 2-30-0 Lle-O5 6.70-04 12e-03

W-185 1 1.0-6 1.1- 3 e-07 3-06 .- 06 2.-O 2.0e.08 7.407 6.4-O 15

-192 0.+00 0.0.400 0.0.00 0.000 0.0.400 0.00e00 0..00 0.0.400 0.0e400 0 .0e+00

11404 5 Be-S 42e .08 Ie-O 1.-0O5 2.=0-05 1.1e005 8.10e-08 3.0e-O S 24 -05 4-05

Pb-210 E1e 04 32-0O 61 -04 2.1e-03 32e.03 1 -0S 622-OS S e-04 42. 03 7A-O

Bi 0 - 0.0000 0.0000 0.D.400 0.0.400 .0 0.0 0.0. 0.0.400 0.0.00 0.0.40 00.e00

Ra- 3b-02 2.3e04 7.9.-O Se-02 12e.-C 5e-02 4Ae-04 1.5e-02 11-l 2-4l1

RPa-28 16-02 1e-04 4.8.03S 4.002 S7.02 360 2.7.-04 9 e-03 7.7.02 Ao-l

Ac-=7 7. e-03 2e-05 ZO2e-OS 1.7.02 1e-02 15-02 1.1le04 390-03 2e-02 6.7-02

Th-2 280Q-0 2--04 7.30-0 6102 1.1.01 S9-02 4.1a-04 1-4.0 1.2A01 2.1-I

h-230 1.7.-04 7 -07 3.-OS 3.70-04 6.54D4 32e-04 1.5-OS 6.705 7.1e-04 1.3.-O

-=232 3404 2.3.06 87.-OS 7.6.04 1.UO G.6-04 4Ae-0S 1.7-04 lie-03 25"3

Pa231 1.-O 12e.-O 4.04 4.1.OS 72e 3- 22e-OS 88-04 7.9-OS 1A -02

U-232 84.04 5506 2.Le-4 1..-OS 3OS ie-03 .e- 4.1-04 36e03 e-03

U-234 1.7.-05 82OS 3Se-OS 7-05 6A e-05 32e-5 1.6e0 6.9-06 7A9-O5 1Se-04

U-235 2.0e-03 1e-05 52e-04 44e-0S 7.-03 3he-OS 2.9.05 1.0e-03 Ae-03 le-02

23 ie-S 7.1e.- 32e06 34-O5 6905 30.- 1.4-07 62.-06 65-05 12e-04

1-2m8 4.1-04 32e-O6 1.1e04 9e004 I-3 8.-04 6.1e-O6 2.1e.04 ie-O 1-eO

Pu-236 1.6S04 -6.707 3-3e05 3-60-04 8-le-04 .1e04 1i06 Ae0-5 9-04 12e-S

Pu-238 4. 3-04 le-06 8L-05 9 .04 1.7-S Se-04 3A.-O6 1.7.04 1.68-03 3-3

Pu-239 4.7-04 1A-O 9OO 1.0-3 1.A03 .1e-04 3.70-6 1904 20 3 36-03

Pu-240 42.-04 1.7.6- 8-- 9.1.-04 the-OS_ L8-04 32.O S 16-04 lIe-OS 3-e-CS

Pu-242 4Se-4 1 -S06 .1e-S t 03 1S -704 3-O 1 4 1..03 3 03

Pu-244 6.0.0 4-05 1-M03 15.-02 2.-02 12e-02 8.7.-5 3.0.03 2.-02 4Ze-02

Amn-241 4.8-04 2906 1.104 1.1S03 1S9O3 SA4-04 -S-eOS 220-04 2.1-0S &3-oO
Akn242m 055-04 3A.6 1*4-04 12.0S 2.1a.03 11.-S3 6Je-O 2.76-04 2-03 42.-S

On-242 22-05 9..8 4.06 4.605 85.05 42-OS le-C? 8.7-S 9-0-S 1.704

Cm-243 1.7003 1I.0-5 4ie4 3.76-O 6.73 3-OS 25-O 8.6-04 72.3 1 02

Cm-244 23.S04 927 4.6e-05 5.004 ae- 4Ae-04 .e-6 8.9-OS 9.6.04 1.7.-3

Cm-245 Ie-OSW S.6 3e%04 26-03 .0.3 25.S Ie-O 6.-04 5.9-S S5-O3

Cm-247 2-S 40-O 1Ae-S 1.e 02 2.02 10. 7.6-0 S2e-03 22e-02 32-02

Cm-248 1.1e.0S 42-06 2.1e04 23.03 4.1e-OS 2.0.3 6. 0.- 4.0.04 4Ae-03 7.9e-S

Bk-249 506 1.6-08 6-e-? 6.6. 06 9.7.6-O 4.06 1e-08 12e-O 1.10-05 1.9-5

Cf248 54e-5 2.2-C 1.1e-5 12A-04 2.le-04 1.04 4Ae-07 2-1.-5 2S-04 4.184

Cf-250 3A&-04 12e-OS. L-.&O 6.804 - 12-O3 5.8.04 2Ae-06 12e-04 1.5.03 2.3.-S

Ci251 12e.03 82e06 .3.1e-04 ..26-03 4.70S 2.3 1.6e-05 5.04 ..- eS 9.0e-03

CQ2 1.7-04 7.0.-07 3A-05 7.04 - .604 3.04 1.30-06 6.7e-05 72e04 i-OS

C254 - 7e04 3-e 06 1.504 1.7.03 - 203 15-03 60- 3.e.04 3203 7003

Note: To conert these valo to corvenlia tt (mremiy per pCt^g or mrvemy prpCtf)* mulply by 3.7.4
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Ncm=H=d Effective Doses ftom Cop= Appzlmdix G-2Noanalized Bffec~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~vo Doses from Copper Appendix (3-2~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ f 
Table 02.38 Normalized effective doses from external exposure: Stag disposal-munIcIpal

Radonuclide Mass-based effective dose (pSyl per Bq/g) Surficlal effective dose (MSvly per Bqkm2)
Mean 5t 50th 90th 95th Mean 5th 50th 90th . 95th

H-3 0.0.400 O.000 00.0+00 0.00+00 0.00*00 0.0.+00 O.Oe+00 0.00+00 0.0e+OO 0.0O400
C-14 O.O0.0+O 0.00+00 0.00+00 0.0+00 .4OO 0.0.400 0040 0.000e+OO 0.00+00 0.O+OO
Na-22 3.m-02 2.e-04 9.54-03 8.0-02 1A 7.00-02 5.3.04 1.8-0 1.5*-01 2.701
P-32 &8..0 3.8.- 1.7.406 I..O 4.S 1.70.-5 7.1.-03 32.-08 3.6.-OS 8.705

C038 &88O 52e-08 1.8&4O 159-05 2.6-S 1.3.-05 1.0007 3.4-S .9.-O5 LaOS
K-40 1.4&403 9.4.-O 3.5.04 32.03 5.7e-03 2.80.03 1.8.-OS 8.6e-04 LeO 1.lo-02
Ca-41 0000 0.0000 0 .00400 0.000 0.000 0.09+00 0.00+00- 0.000 O.Oi0 OOo.00+00
Ca-45 1A 7 1.0-09 3.8 3.0.w-7 5-? Z 07 2.0.09 9e8 &7907 1.0.-00

-PSI 24904 1.6e-08 0.00.05 5.30.04 920-04 4.60-04 3.0.0 12.04 1.0e-03 1.8003
Mn-53 0.00+00 0.00+00 0.00*00 0.09+00 0.000 0.0.400 0e400 O.O+40 O.O.400 0O0e.00
Mn-54 13e-02 9i05 3.4o03 2.8-2 5.0e-02 2502 19-04 8.S0-03 SAe-02 9.7e-02
Fe-55 O0O 000 D00 .0e00 0.0000 0.0W DJ00 0.00*0 0.00400 0.0.400_000*00

~~~13 - ~ _ _~Z-1

co-s 4.1e02 3.0o04 1.1.02 9.1e-02 l.6e0l 8.00-0 S.8e-04 2.1e.02 1.7e-01 3.1.01
Co-57 1.003 7.40- 2.6e-04 220-03 3.9*03 1.03 1.4o-05 5ACo04 42-03 7.6e-03
Co-58 1.002 7.4-0S 2.6*0-3 22.02 39-02 1.9e.02 lAe-04 SOe0-3 42e-02 7ie-02
co60 36e-02 2.7.-04 9Ae-03 7.9..02 1.401 8.99-02 S2.-04 1.8e-0 15.01 2.7-01

NM3 0.0.400 0.00+00 0.0.400 0.00+00 0.00400 0 QO400 0.00400 Oe00 0.0Q00
Z-65 8.4-03 e-05 22e03 1.80-2 329-02 1.02 12e-04 4.3e3 3-5e-02 8.30.02
As-73 7.5-0S 5.09-08 lie-OS 1.7-05 3.00 1.50-05 9.5e-08 3.6 3.3S-0 5.9-0S
S-75 000*00 00000 000.0 040.00 0.000*00 0.040 0.0.* 0.0-00 040 0.0.400

_~~~~~~~~~~~~~~~~~~~~~~~W _I- W _1 _ 7XSbmX
SF89 3.0.0O 2.207 7.8&o-O 8.505 1.1.-04 58-OS 420-07 1-O-S 13e-04 229-04
Sr-90 12.04 8.90-07 3.1e-05 26-04 4.50.04. 2.-O4 1.7-OS 5.9e-Q3 &Oe-04 &8-04
Y-91 7.9.-05 511e-07 2.10-05 1.7..4 3.0-4 1.50-04 .1e-OS 4.0e9-S 3.3004 5.9e-04
Zr-93 &9.-I0 430-12 1.7-10 1.50.09 2.7-0 1.3O 8-12 3-10 3.0e0. 9 53o09

Nb-93m 2,1-07 1.6eO9 .5-08 4.6e-o7 82o07 4.1-07 8100 1.107 8.9e07 1.80.06
Nb-W94 2.602 2.0-04 6.9o-03 7e-02 1.0&01 &1e-02 -3.804 123W-02 1.16-01 2.O01
Nb-95 7.5003 52-OS 1.9o-03 1.6o-02 2.8002 1.4-2 9.90-05 3.7-03 3.1 -02 5.532
Mo-93 12e-S 9.1.-O9 3.1-07 2.6-OS 4.6-08 2.3e-O5 1.8-08 I.10-07 5.1.-OS 9.0.S

To-97m 3506 2.6e-08 9.3e-07 7.7.-0 1A.-OS .8-03 S.e-OB 1.8 1.5S 2.7-O
To99 3.10 07 2.4.-09 8.2.08 8.8o-07 12e.06 8107 4.6.-O9 1.6e-07 1.3.-O8 2.3o-0S
Rh-b13 0.00+00 0.00400 0.0.400 0.0.400 O.OF0 0.00400 0.00+00 0.00+00 0.00400 0.00400
Ru 106 0.0.4 00 0.00400 004f00 0.0o+00 0.00+00 0.00*00 0.00400 0.00 Om0000 06004e00

Ag-110m .00400 0.004*00 0.000 0.00400 0.00400 0.00*00 0.00400 0400 0.0000 0.0400
Cd-09 5-O 4.3.-0? 1.5-e0S 1.2e-04 22o-04 1.1e-04 8.e-07 2.8."-5 2.404 42.-04
Sn-113 280 i-OS 7-30-04 6.1.e03 1.1a 02 5.4e03 4.0a-5 1.4e-03 120 2.1 e-02
Sb,124 1.70-02 1.3.04 4.4-0 3io-02 .7-02 3-3 M 2Ae0-4 a60-03 7.3e-02 1.3e-01

Tm-123n 0.00+0 0.0400 040 0.0400 00040 0.0400 0.0"00 O.e40 0.00400 0.00+00
To-127m 0.0.400 0.0.4F00 0.00+00 0.0000 0.0.400 0.0400 0.000 0.00+00 0.e0 00e+O00
U25 2 4.e- 1.7-7 62.-O 52-S05 92.O 4.8- 3A- 12-OS I.0e-04 1.8e-04
1-129 2.60.05 2.00-07 6.99065.8-OS 1.00-04 5.O 3.9.-C? 1.3.-OS 1.1.-04 2.00-04

Cs-134 0.00+00 0.00+00 0.0.00 0.00+00 0.0*+00 0.00+00 O.O04OO 0.00000 0.40 0O4
C5137 0.0.400 0.0000 .e+OO 000 O .Oe+OO 0.00400 0.0o+00 .004OO 00*0 0.00400
Cs-137 tOD&M O.O&M Obe00 O.O*e0OO+OO .0 O0 0.00S10 0.00 n00 m+O .e0OO
Ba-133 52e-03 4.0-O05 1.4o.03 1 .elO2 10e-02 1.0.-0 7.6.-OS 2.-03 220-02 3.9e-02

Co0141 4.7e-04 32o-eS 129-04 .0e-03 1.8e-03 s.1e-04 6.1.S 2.3.04 2.0.-03 3.S-903
Co-144 &8004 8.7.-OS Z.e-04 1.9"03 3.-03 1.7o-03 1.3e-0S 4.5o-04 3.7-03 Ue6-03
Panv147 12-07 92-10 32.0-S 2.7e"07 4.7e.07 2.30.07 t.8e-09 8.1-08 5. 07 9.1.-07
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Apendix G2 Xoznalized Effective Doses fom Copper
Table G2.38 Normalized effective doses from external exposure: Stag disposal-municipal

Rfdionucide Mass-based effectve dose (uSvly per Bqtg) Surlfical effective dose (pSYly per Bqfm 2)
Mean 6th 60ff 0ft 95th Mean -th 60th 90th 95th

SM-I 51 1.9e-9 1.5.-Il 6.10 4.WO 7.5--0 3.8e-0 2.8.l 9.8-ID 82e-O9 1.5"-G

Eu-154 23l-02 l.6-04 64e-03 4.02 8-02 4.0-02 3.0-04 1Oe-02 8-02 t1.0
Eu-155 4A9-04 3.-06 12e-04 l.O.-3 1803 89-04 6.7e06 2-O4 2.0-03 3-4e-03
Gd-153 5.7-04 4.3-M06 1.5.04 12e-03 22e-03 1.1e-03 62e 06 2.9004 2Ae-03 429.03
Tib-160 IAe-02 1.1e-04 3.e-03 3.le-02 5.5e-02 2.8e-02 2.04 7.39-03 6.0.0 1.10.01

Tr-171 2e-06 2.0-8 6.9.4 6.8.06 IOe- Lie-06 S3.9.08 1.Se-06 1.1-05 2.0.-5
Ta-182 1.l8-02 I A-04 4A8-0 4Ae02 7.02 3..0 2.0-04 92e-03 7.7e-02 1e-l
W-181 1.8004 12-O 42e05 Ue.04 62e04 &.e.04 2.20-06 8.1.45 6.7e-04 12.3
W-185 .5.-07 6Ae- 22-C 1 6-O 32- 06 1.7-06 12OS 4.3.C 3.6.08 64.06

Ir-192 00040 0.00+00 00.00 O.Oe+00 0.0.0 0.00.0 0.eOO O.Oe+OO 000 O.OeOO
11-2D4 4e-O 3.58: 1.20-06 1.Oe005 1-OS 9.06 6.7-08 2-O 20-05 e.6.45
Pb-210 12eO 7.9e08 2.9e06 2.805 4.74-05 2.3-05 1.5.7 6e06 5.1.45 9.1e-5
Bi2e &Oe+00 COe+00 Oe+00 Oe+G Ow~+OO 0~e00 0~+ Ob~e+00 QOO+D Oe0

Ra-226 3.0-0 2.-04 7.7.-03 6.S02 120.01 5.70-02 4.3e-04 - 1.02 1.301 2.21
Ra-8 - 1.7e02 1.2004 4.6e4 3Ae-02 6.00 Ue-02 2.5-04 8.64- 72e02 10-01
Ao7 6.03 4.1e.5 lA-O 129.02 2.1e.02 1.0.2 7-05 2.7603 2.202 40.02
Th-228 2.802 2.1e44 72.43 6.1e02 1.1"1 5.4-02 4.0e-04 1t4-02 12-01 2.1e-01

Th-230 4.1e06 3.1e-O 1.1.06 9.0.-06 105 7.906 5.9e08 2.1e-06 1.7.-05S t1e.05
Tb-232 1-04 9..7 3.905 3Z&.54 6.10-04 3.1e.44 1.9.06 7.5.05 6.8.4 128.03
P-231 52e-04 40-O IAe.04 1.1-03 2.03 10e03 7. 806 2.6e4 22e-03 3.9-O3
U-232 7.?e04 4.9-O 19e.04 1.7e-03 3.0e-03 I5-O 92-O 3.70-04 3.e-03 58.43

U234 94 79-W 2607 22e46 3.8.-o 1.9-06 1.4-O 6O-07 42-0 74.-6
U-235 2.03 1.5-OS 52e04 4U03 7.7e-03 -: 8-03 2.9.45 103 84e-03 1.42
U-236 5.147 39.-O 1.2007 1.1e46 2 .e06 9.8.-C7 7-s 2Se-07 1e-O6 3.81-O
W28 31. 04 3.06- 1.0-04 &8.804 1..43 UeJ04 68.06 2bO-04 1.7.03 2.9-03

Po-236 5.2e07 40-O 1.4.07 1.1e.O6 2.00O06 .0.06 7.6e-9 2.07 2.2eO6 3.9-O
Pu-8 3Ae-07 2.O9 88.08 7347 1.306 6.5-07 4.909 1.747 1Ae-06 2-65-O
P0-2 7.6eO7 .7.49 2.O&07 1.7. 06 2.9.06 1.5.46 1.1e-OS. s.e.7 32e-O6 5.7."6
Pu240 2O07 22e-09 7 08 63e-07 1.1.e6 5.6-07 42e-0 15i-7 12-06 22e46

W4 Iw~i _7rR
Pu-242 2.8e-7 2.2e-O 7.-O 62.-07 1.1e06 6-07 4.2e009 IA-07 12e- 2.1e-06
Pu-244 6 5e-03 42e05 1..4-3 12e-02 2.1.2 1.1.02 ..- 05 2.e03 2.3e-02 4.1e-02
Am-241 1.le-04 8.1e-07. 26-05 2.3.44 4.1e.4 2.1e04 1..-06 .4.45 4.5e-04 8.04
Am242m 1 t -04 1.3.6 480-05 3S0-04 6.Se-04 3Ae-04 2.6e-06 8.9e05 7Ae.04 1.3o-

Cm-242 &..07 2-0 9-08 7.V07 1Ae06 6.7.-07 .le-9 18e0-07 1.5-O6 2.6e-06
Cm-243 lA-S03 1.1.5 3.44 -32e03 5603 o 2.-O 2.1e05 7.3-04 6.1e03 1.1e-02
Cm-244 2.07 2.09 6.7.S- 6.6.07 1.0.46 6 e07 3. 9 1. 7 1.1.46 1.-06
Cm-245 8.8.446.6.46 2.3.44 1.9-03 3A4.03 1.7.43 1.30-05 4.4-04 - O-703 6.5-0

WWW_
Cm-247 4.9.03 3.7e-05 1.43 t.Ie-02 19.02 -9e-03 7.1e5 2.5.03 2.1eo- 3.6e-02
Cm-248 1.007 9.7-10 3.4.8 2..7 .047 2..07 1.8e49 6.e8 5.5-07 9.8-7
Bk-249 7?A07 4.7e09 1-07 16 -29-06 14.-06 9-9 36-07 32.-0 5.6e06
Cf-248 2.50-0 1.9.49 68-0 6.5.07 980-07 4A9.07 3.7.O 1.30-07 1.1.6 1.9.-OS

C-250 2A447 1-O 6.208 .2e07 92.47 4.607 3.5.-O 12e07 1.0e-6 1.8.-06
Cf-251 .le-04 i006 2.1.44 1.8.03 3.1e-03 1.60-03 -1.1e5 4.0.04 3.4-O3 6.00-03
Cf-252 397 3.0-S 1.047 8.5.07 15.-6 7.07 5.7.O9 2.07 1.6.O 2..06
C-254 7.8-10 5.9t- 2.0.-I0 1.7.-OS 3.0.4 lIe-OS 1.1e-11 3.00-10 3.-09 5.09-

Note To cavert tes vales to conenonal wt (mrmy per pCUg or mnremr' per pCUanX mupptpy by 3.7e4
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NormaUzed Effective Doses from Copper Appendix G2
Table 02.39 Nonnalized effective doses from Inhalation: Slag disposaL-municipal

Radionuclde Mass-based effective dose (uSvly per BqIg) Surficlal effective dose (uSvy per Bqtai)
Mean 5th 50th 90th 95th Mean 5th 50ft 90th 95th

H-3 0.0+00 0.00400 .0+00 0.00 0.000 0.0.00 0.00+00 0.00.00 0.00+00 0.0.400
C-14 0.0.+00 0.OoOO 0.00+00 0.+00 0QO. OL40 OLO+O 0.00+00 0.00 0.0O
Na-22 0.e+O 0.00+0 0.00+00 0.00400 0.0.00 0..00 .0.00+00 0.0m1.0 OA.00 O +0
P-32 0.0+00 O.O . 0.00+00 ox 000 .OO+O O 0.09+00 O..0 0.0.00 .4OD0

C- O.0000 0.000e 0.0,400 0.00400 0.0.400 0.+0 0.00+00 0.000Q 0.0400 O.e+00
K.40 0.00+00 0.0 04 0.00 0.00+00 0.000 0.0Qf00 0.0400 0.00+00 O .+00
Ca.41 .O+00 0.00+00 0.0000 0.0.+0 0.00+00 0.00+0 0.00+ 0.00+00 0.00+00 0.00+0
Ca-45 0.00+00 0 .+0.00 0.0Q4+O 0.0.+00 0.+ 0.00 O.0400 0.0 0.00 0.00+00

cr41 0.00+00 0.00+00 0.0.+00 0.0.400 0.0.+0 0.0.00 0.0.400 0.0.00 0.0+00 0.0+0
MI-3 0.00+00 0.0+00 0.0.+00 0.00+OO 0.O+0 Oe+ .o0e+oo O.Oet30 O.*04 0.0*400

Mn-54 0.0+0 0.Oe00 0.00+00 O.Oe40 0.0.00 0.400 O.O.40 O.O0+0 O.+00 O.+O
Fo55 O.0.400 OX+ 0 O.0.+40 O.0400 0.O+00 0 0.00 0.00+00 0.OO 0.00+00 0o.0

co-so 0.00400 0.00+00 0.0040+ .00 0.0.400 0.0.400 0.0.400 0.000W 0.0.00w 0.0.40
CO-58 O.0 000+00 0.0000 000 0.OO+ 0.00+00 OeO QO+00 0.0O400 0.00+0 0.00+00
Co0 00+00 0.0+00 0.0040 0.00+00 .s+0 0.00+00 00+ 0.00+00 0.00+00 0.0Qf e
IOC3 .040 0.0 e40 0.00+ 00 0.00+00 0.0 0400 0.00400 0.00WU+00 0.0.400 0.00400 0.0.00
Z 5 0.00+00 0.00+0 0.00+00 O+ 00+00 0.000 Q00+00 O.O+0 0.0+0 0.004
Zh65 0.0 0 Oe+.4 0.0.400 0000 0.0.00 0OeOO 0.04+0 O.0.O 0.0000 0.0.400
As-73 .00+00 0.00+00 0.0+0 0.00 0.000 00+00 0.00+00 O.0400 0.0.00 0.00400
S-9 0.0*+0Q0 0e+00 O0e+00 0.e0+00 Oe+00 0.0.400 0 .040 0.t00+ 0.00+00 0.0+000

Sr-89 0.00+00 0.00+0 0.00+00 OD+00 0.0.+ 0.0 0.0+00 OD0. 0 O.00400 0.0.400
s-go 0.00+0 0.00+00 0.00+00 O.0+0 0004 0e00 0.0+00 0.0040 .Oo0+ 0.0.400
Y-91 000+00 0.00+00 0.00+00 Ob0. 0.00400 0.00+00 0.00+00 0.Q00 0.00+00 0O.0
Zr-93 0.00+00 O.0.400 0.040 0.00+40 0O+ 0.0+40 0.00+00 o004 00 0.0.40 0.0400

Nb-94 0.00+00 0.00+00 O.00 0.0+00 0.0+00 0.0040 0.00+00 0.000 0.00+00 0.00+00
Nb-OS 0.00+00 0.000 0.0.400 0.0.400 0.0.00 00.00 0.0.00W 0.0.00W 0.00.00 0.00+0Nb9S 0.000 0.0.4 O0. 00 0.00+0 __0.0e+00 0 Q. Oe+00 O.O+00 0.0400 0.00400

To-93m 0.O0+00 O.0.+0 000+00 O.0.400 0.0+00 O..+0 00400+ 0.0.400 0.00+0 0.0.400
To99 Q.0*40 0.0.400 O.00400 0.00t00 Q.0e+00 0.00+00 0.0+0 0e+40 0.0e40 0.0400
RT-1a3 0.00+O 0.0.400 0.00+O0 0.0400 0.00+00 Q0040 0.00+00 0.0.400 0.00+00 0.0+0
AIbm 0.00400 0.00+00 0.0.00W 0.0.00W 09+00 0.0.400 0.00+00 0.00+00 0.00+0 0.00+00
Cdu-109 0.0.00W 0.0.00W 0.0040 .00 0.00400 0.0 .400 .0.400 0.00+00 0.00+ 00 0.0 .4e00
Sn- 13B 0.00+00 0.0.400 0.0e+00 0.0e+00 0.00+00 0.0.400 0.00400 OO O0 0.0000 .00+

AgF110m 0.0000 O.+000 0e+.0.00 0.0.400 0.0.400 0.0.40 .00+00 00 B+00 Q0+0 0000
Cd-109 0.0.400 0.OstO 0.0e00 0.e+00 040 0 0O0e400 QOe+OO 0.0+OO 0.0.400 O..400
Sn-113 0.00+00 0.0.+00 0.0.+00 0.O400 0..40 0.00400 .OO 0.00.00 0.0040 O4QO00
Sb-124 00+O0 0.e0+O 0.0.400 0.0e+00 00+00 04 O OO 0.00400 0.+00 Q OO0040 0.00+00

T-12r 0.00+00 0.00+00 0.0.40 0.0.00 0.0.400 0.00+00 0.00+00 0.00+00 0.00+00 0.00+00T-123n 0.0.0+0 00+ 0.00+00 0.00+00 b040 0.00+00 0.00+0 O.000 0.00+00 0.00+00
C-125 O.Oo+00 O.0e+O 0.0.400 0.0+00 0.0+0 QOoOO 0.0+00 00 08o+00 0 .0+0

C-1? 0.0.400 0.00+00 0.00+00 0.0.400 0.00+0 0.00+00 0.0400 0.00+00 0.00400 0.0.400C134 0.0.400 0.00+00 0.0+O 0.00+00 0.00+00 0.0+0 0.00400 O.00+00 .00400 0.0000
Cs-135 0.00+00 0.0.e+O O.+04 0.000 0.0+ 0.0.400 0.00+0 0.00+ 0.040 0.0+W
CB1337 Qo+OO Q.0e+W OOe+OO OO+OO QOe+O MO"+OO 000 O44 Oe+O 0 O OOO0

Co-141 0.00+00 0.0.+00 0.00+00 0.00400 .Oe+0 .O+OO 0.0000 0.4OMO0 0.0.400 0.0+00
Ce-144 .0O0 0.0e+W e0.000 0.0000 0.0.00 O .OB00 0.0+00 O.0.0 0.0+0 0.004+00
PTR147 OO Oe+ O Oe+O O.O+W O.O+40 O.O+O 00 0 OOe+O

NUE-640 Ga66



Appendix -2 Normnlized Effective Doses from Copper

Table 02.39 Normarized effective doses from Inhalation: Slag disposal-muncipal
Mass-based effeclive dose (iSv/y per Bqfg) Surticlal effective dose (uSvly per Bq/am 2)

Radionucllde Mean 6th Nth 90th 95th Mean 5th 0th - 90th 95th
Sm-151 O. O 0.04 0000 0.0.400 D0.0+00 -000 0O0e+00 O.Oe O.eO OOe

Eu-154 O.Oe00 O.e00 O.e+00 0.0 0 0.0e+00 0.0000 00000 :0000 0e+00 004OO
Eu-155 0.0&+00 O.e400 0400 00.00 O.Oe+00 .0e400 0004 0 0 0400 00.400 .Oe+00
Cd-153 0.00000 0.0.400 0.0.400 0.0400 00.00 0.0e+00 .00000 0e00 O.400 0.0.00
b460 Q..00 00.00 O.0.400 L0e+00 0000 0O400 e+ 00400 0.0.0 OO000

Trn-171 0.0e400 0.0 O .Oe+0 . 0.00e4 0.Oe400 0.0.40 O.0 .09400 o.o+00 O0
Ta-182 0.D00 O00 O 00 O.e00 0.Oe400 a00 O0 0.S0.00 0.0400 O.00
W-181 O.0 O0.400 0"0 0.00400 -0.00400 0.0040 0.000 O.040 000 0400
W-185 0.0040 0.0.40 0.0.10 0.0.00 0L0.O0 0.0000 0.0e40 0.0.0 .0.00 0.0.400

Ir-192 O.e400 0000 00.00 0000 -O.Oe400 O 00 .e4 .e+0 0.04 0 .Oe4
-204 0..+0 00400 0..400 o0e0 0.0.400 00400 0.e40 o .0.4 o0oo O.Oe+

Pb-210 000 000 000 0.00 0.0.400 .. 40 Q0e+ 0Q000 0.0.400 0..400 0.0.400
3i.207 0.0.400 0.04O 0.0400 0.0.400 0.040 0.. 0004 0 O -- 0.0.400 0.0.0 0.0.00

Ra-226 .0400 0000 Oe40000.0 0.0.+00 .Oe+00 .e+00 0.0e+00 O.0+W 0.00
Ra-8 -00.00 0.000 O.0e+0 00000 0.0.0.00400 0.0+000 0.0e00 .Oe+00 00.400
Ao-27 0.00400 0.0.400 0.00 0.O400 0.0.400 0.0.400 0.00400 0.0.400 0.0.00 0.040

8 O~.Oosoo 00.00 0.0.40 0.0.40 0.0.+00. 0.0.400 0000 0000 000 0.0.400

Th-230 0000 0.0.00: 0.040 0.0.400 0.0.400 0.0.400 00: 0.00.00 000 -O.0e400
Ra-232 00 0 .a4 40.0000 O.0e+0 00e+00 0.0.00 0.400 .. 4e00 0000 0.00
Pa-231 0. 0000 Oe0000 0.00+00 000 Oe 0.400 0.00400 0.0.00 0.0e00 0.0840O 0.04W
U-232 0O.oOO 00000 0.e+00 0.0.400 -O..00 0.0.0 0.0040 O.O0.40 O.0e+00 0.0.400

1.1-23 0.0.00W 0400 C0400 0.0.40 0.04+00 -0.0.40 0.0.400 0.0.400 0.0.00 0040

Th1-230 0.0.400 00400 0.0040 0.00400 0.0.40 0.00e00 .00400 0.0.40 00.400 0D.0.00

U-234 0.QO+O .-O.e0 .O400 .0e4OO .O0e+ .Oe+00 O.0040 O.e40 O.e+0 0.000U235 0A00 0.0e+00 Q.Oe4OD O.Oe4O -O.OcO Oe+ OOQ O O.Oe+W CAI00DOe4OO 000+

U-23 O .e0O 0.0040 0.0040 0.00- e 0.4 - 00 Oe0O0 . O400 .Oe+0 O.e40 O.0e40
U238 0.00400 0.0.400 O.Oet00 0.0.00 O.0.40 0.O+0 O.e400 0.0000 0e+0

Pu-236 0400 000 0.00+00 0Oe+OO 0.00400 00000 0.4000e+ 0 .4Oe+00 0.0.40 0.Oe+00
Pum QOe+0..00 0.0040 0.0e00 0.00400 0.0.400 0.0e+ 0000 O.Oe+00 0.e+O0 00.400

Pu-240 0O00 0.00400 0.000 0400 0.0000 00040 .4O O 0 000400 00.400 .O00+00

Pu-4 0.0.400 Oe+0 OOe+OO 0 0.0000 .0.00 0.0.+0 00.00 O.0e+0 .000 00e+00
PA 4 0.e+.04 0.000 O.Oe+00 .O.400 O.Oe+00 0.00 0.000 0.0e+00 O.O00 O.e+00
Am241 0.00400 0.0.eOD OA+00 0.OO 0.0.400 0.e+0 0.000 0000 0.0.00 0.000
Am-242 QO..00 0.0040 0..400 .e 00.400 0O.e+O 0Oe+000 0.0.400 0.00400 0O00

Pn-24 .Oe+00 0.0400 0e+00 0 00 0.0.00 0.000 0..40e+0 0.0.400 .0.00 O..00
Cm-241 0.Oe400 .O0e+. 0.0.400 00e+00 Q.e+0 00 O O e+00 00 e+0 . 00.400
An-24 O.e+00 0.04OD 00e+00 00+0 .Oe+0 0000 -0.0000 O.0+O0 Oe00 O.Oe+00C'24 .0e400C~e+0 Obe L~M Oe0 jeO .eW O~+DOJ1e00Ooe4
On-24 0.0e+00 0.040 0.000 0.0.00 Oe+0 0.0400 .0 .O+O0 0.00400 O.0e+O .0e40Cm-247 QOe+OO= Q~e+OO OAo+00 OOO+0 =OAe+OO; Obe+00, Obe+00 O~e+00 GOCe+OO One+0

Cm-248 .Oe+00 O.0+0 0 000 0e.0.00 .O00400 O.0400 0.0Oe00 0.00400 000 .O000
Bk-249 0.00 0O.OeOO O.0e+00 0.0.400 0.0000 0.0000 .Oe+00 0.0.40 0.0.40 0.000
Cf248 0.0.400 0.0.400 000- 0.B+00 0.Q0 0.e+OO 0000 0.0040 0.040 0.0.400

Cf-250 0.0.400 00.00 '000 0.e400 000 0.0.400 0.0.400 0.0.400 0.0.400 0.00400
C251 O.0e+00 O.e+O 0O.e+00 .Oe400 0000 0.0.0+ 0.Oe+00 Oe+00 O.0e+O O.e+00
C5 0.0.400 0.0e+00 000 O.0e+O00 0.0040 0.0.400 0.00400 000 0.0.400 0.0.400
Cf.254 Oe+00 0.0.+00 0.0.4 00e+ 00 0.0 .O0e+W -. 0e+00 0.4+00 00e+ 0 00

W~~~- _1- :7_

Note: To convert thse values to conventol unit (inrnmly per pCI~g or arrery pepCUcn~mu7,i n by 3.7.-3aa . lb-De
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NormaUzr.d Effw&a Doses fiam Coppa Appendix 0-2
Table 2A Normalzed effective doses from Ingestion: Slag disposal-munidpal

Radh nuflde Mass-based effectve dose (pSyly per Bqlg) Surwficial effecive dose (uSvly per Bqknc2)
Radnue Mean 5th 50th 90 95th Mean 5th 50th 90t 95th

H-3 0.00+00 0.0+00 0.00+00 0.OO 0.000 0.0+ 00 0.0.+0 O.+0 O.o.00 O.0040
C-14 OOO 0.04O 0.Oe400 D.O0 0O +00 0.00+00 0.0.400 0.0+00 0.0.400 0.00.00
Na-2 .9.-O 249.0 120-0 1.3-05 23eOS 1.1.-0 4.60-08 2.3e06 25.05 4.5-S
P.32 &7.-07 1.-sM 990 1.4*8 2.70-06 __1.3-05 3.Ie-O 1.947 2.7-OS .1.-OS

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :-
O-38 1.7-S 68.49 3.4.47 37-SW 8.6.46 3.2-O 13S 6T 7.1-O0 1.3.-S
K-40 58. 2.0.08 1.1O. 1.3-S 13-W05 1.1e-05 3.8.48 20-06 .S-05 4A-OS
Ca-41 5.5.-T 220-09 1.IO 12.-OS 2.14e6 1.1.46 42.49 22.47 2.3.-S 42.-O
Ca-45 1-OS 5&1.9 2.690 2.8e-W 4.9.-OS 2.5OS 9.8.49 &.O-07 S-OS 9.6-OS

Cum 3.7.-OS 1-10 7.09-O 7.8.48 1Ae07 7.1*8 2.f-10 1.408 1.5.07 2.8.-07
Mn-53 &58.8 2.2010 1.1e48 12-07 2.2.47 1.1.7 4.340 22A408 24a-07 42.-7
Mn-54 12.-OS 5.0 2.5-O 2.7a-08 4 2Ae 9.5.49 4.9e 07 52.-O 9.408
Fe-65 5.77 23.09 1.1-T 1.30-06 2.2.-OS 1.1.-S 4A-9 22.4 2Ae-O 4.3.-O

Cc.SS 2.8-O 1.1.8 5.5.0 IL0.6 1.1-05 5.4-O 2.1.08 1.1s-0 1.2.0- 2.1-OS
Co-57 2.7.07 1.10- 5.4.48 5.9-07 1.1e46 53-O 2.10-09 1.1.s-O 12e08- 2.1.-O
CoS 8.2e07 32.O9 1..-M07 1.8.46 32.OS 1.6e8 &19-09 32-Ol 3A&-O ILie-O
co-so 3.8-OS 1.-O 7.8.47 8.3-O 1.5.-O 7.4.46 2.9.48 1.5.46 IUoS 29-QOS0

N 83 2.3.-7 9.3.-10 4.7.8 5!1047 .9.07 4.54 1.8.49 90.-S 1.0.-O 1.7.-08
Zn-65 .1.-OS 2.4.4 12-O 1.3.45 2.4-OS 12.O 4.7.4 2.4.46 2.6.O 4.7.
As-73 1.60-07 5.5.-10 3.0-8 3.5W 59 3.1-07 1.10-09 52O8 .90-07 13-OS8
S..7 0.040 0.0.+00 0.00400 0.0.400 0..0 0.0.40 M0000 0.00 00+O 0.0400

Sr-89 3.4OSA 1.3.48 5.69-07 7-3.-O 1.3.-OS 6.5.46 2.5.-08 1.3.46 1.445 2.5.-S
SrG 58-05 2.3-07 12.-OS 1.3o04 2-304 1.1a.04 4.5047 2.305 2-r.-4 4A9-O4
Y-91 3-3045 1.3.-0S 5.5W 7.1.05 1.304- 5O3.-S 2.508 t12-S 14-S 2A-05
Zr-93 5.3i-07 2.1.-OS__110-0 1.2.45 2..-OS 1.0-OS 4.1*s-O 2.1.47 2.3.48 4.0.-O

Nb-93m 2-1607 9.10 4.6 N 5.0&07 .8.47 4.4*07 1.7.-09 8.9.48 9.6.7 1.7.46
Nb-94 32e-OS 1.3&08 5-0 7.1.40 12.-OS 82.46 25.-08 13.-OS 1.4-05 2.4-O5
Nb-95 1A.-07 2.4.49 12 7 1.4.46 2.5- 1.2.-O 4.6.-09 2A407 2.7.-OS 4.8.-O
Mot-3 4.9.4O 208 9.90-07 1.1e05 l9- 9.5e-O 3.8"08 1.9.06 2.1.-OS 3.7.-0S

TO-97m 1.0. 4.0.49 2.0.47 2.2 S 3.9e-O 1.9.-O 7.7-OS 3.907 42- 7.5.-OS
TO-99 1.506 5.9e-S09 3.09-07 3.34 5.7046 2.8-e0S 1.1"08 5.807 113-OS 1.1o05
Ru-103 .0.400 0.00+00 0.00+00 0.04+00 0.000 0.0.00 0.00400 0.0O+00 0.00+00 0.0.400
Ru-lOS 0.0+00 0.00+0 0.00+00 0.0400 000 0.0.40 .00+00 0.00+00 0.00+00 0.00+00

Ag110m O.De+Oe D+00 tO 000 0.0000 Obe+00 0.00+00 0.0.400 0.0400 0.0.400 0.0.+00
Cd-109 3.3.46 1.3-OS 6.647 72.46 1.3-0S 6.3.-O 2.5.-0 1.3.-O 1A4O5 2.545
Sn-113 1.Oo-OS 4.1.09 2.1e-07 22O8 4.0.46 2.0.-OS 7.8.09 4.0e-07 4A-OS 7.7-0
Sb.124 2.5.06 9W0 5.00-07 5-5.46 1.0.0 4.-OS 1.9.-08 9.6-07 1.1.-OS 2.0.-O

Te123m 0.0.400 0.O0+00 0+00 .400 0.00+00 0.09+0 0.0040 0+0 0000 0.000
Ts-127m 0.00+00 0.0.400 0.000 0.0.0 0.0.400 .0.400 0.9400 O.000 0.004 0.0+00
1-125 20-O 7.7-OB 3.9.-OS 4.3.-0 76- 3.8.-S 1.5.47 7-O 8 1..4
1-129 2.0*04 0-07 4.0.-O 4.404 7.7304 3.8.4 146 7.80-S5 8.504 1.-03

C-134 00t O OevWOO 040 000 ooo" 0OOl 0.0O00 0.00WO 0.0f00 0.08+0
Cs135 0.0400 0.0000 00.00 0.00+00 0.000 0.0o400 0.00400 0.0400 0.0000 0.00+00
Cs-137 00+00 00.00 0.00+00 0.0.400 0.0.400 0.000 Q 0.040(0 0.0400 0.00 0 0.00
Ba133 1.9-08 7.68.09 3.8.47 42.-O 73.-OS 3.60S 10 7.4*-07 0.-O 1Aoos

Co-141 7.5.- 2.8.49 185-07 1.6.-O 2.9.46 1.-O .4e-09 2J.-07 3.1.-0 57.-
Ca-144 9246 3.7-08 1.9e-OS 2.0e45 3.6.-O 1.8.0S 7.10-08 3.7-W S.9-05 .O"S
Pn-147 4.8.47 1.9eO9 9.8.-OS 1.1.-O8 ie-OS 9.3-07 37.-0 1.9-07 2.OS 3.6-O

NUREO-1 640 0-168~~~~
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Apedix G-2 Normalized Effective Doses from Cop=
Table G2AD Normalized effective doses from Ingestion: Slag disposal-municipal

Racionicide _ Mass-based effective dose (pSvly per BqIg) Surficlal effective dose uSvly per Bqtcm2)
Mean 6th 150th 90th 95th -Mean 6th 50t 90th 95th

SM-151 1.e-07 7Ae-OI 3708 4.1.07 72e-07 3X07 1A.09 7SeS 7-7 1.A.-06brj4N1j-7a7;
Eu-154 3A06 1.5-O 7A8- 6-OS 1.Se05 7006 2.-08 1.506 1.1-O 2.905
Eu-155 0.-C7 24-O9 12e-07 1-3.-O 2.3-O 12e-0S 4.-9 2A-7 2.5.- 46e-6
Gd-153 4.7647 1.9-09 .e-OW 1.o-06 1.8.-06 9.1e-07 3.-OS I9-07 2ke-O 6.-06
Tb-ISO 23.-OS 9.2.-OS 4.8.7 5.0O 8.9.-O 4..-OS 1.O8.O 8.9.7 -. 7.-O 1.7.-OS

Tn-171 2Z-07 8.1e-10 4.1-0O8 4-07 7- 3.907 1..-09 8.0 8.6-7 1.5.-S
Ta-182 -2A0 .6e09 41.07 52.-O 9-OS 4.8-06 1.8.-S 93-07 1.O0OS 1.805
W-181 12e.07 4.9-10 2.5-OS 2.7e-07 4.7-07 2Ae-7 S140 48-O8 6le07 9.1e-07
W-185 6.4-07 2.5-09 1.e-7 lAe-6 2.5eO6 1.2.- 4.9. 2.-O7 2.7O6 4.8-

Ir-192 4Oe0 O.Oe+OD 0.000 0.00400 O0e+00 V.0.00 O0e400 .Oe+00. &O.00 .Oe00
1204 10-S 4.1eO9 .1.-7 22-S06 4.1-O6 2.0-06 8.1.-09 4.1e-O7 4A4-06 .1-OS

Pb-210 9.704 3.e-0S 1.7e-o4 2.1e-3 3.-O3 19-3 5.8-06 3A-04 4.1e03 7.3-OS
1-2W07 0O.e00 .Oe+00 0. 0. 00 0 000 o.0.40 o.o .OeOD 0ne.000

Ra-22 62e-04 2.1e-O6 1.1e-04 1.1e-03 2M0 1003 4Oe-06 20.-04 2.2e-O 3-0
Ra-228 13-S 5.1.-06 2Ae-04 2.80-03 49 - 2.5e-O3 9.8-06 5.08-04 6-3 9.-O
A>-227 2.Se-03 92-OS 4.8-04 0.-O3 8.e03 .4-3 18- 8.9e04 9.7.-O3 1.7e-02
Th-228 2.0.04 80.-7 4.-S' 4A4.04 7.7.04 8.9.04 1.O 7..-OS W 5e04 65-03

h-230 1.6.04 6.-07- 33.05 3.4.4 6.304 32.104 13.-O 6Ae-05 69.04 12e-03
Th-22 - 1-W04 74-7 3.7-O 4.1e.4 72e04-- 6-04 1.Ae-06 7.3-O5 7.9.04 1Ao03
Pa-231 1.03 5. 2.7e4 3e- 52.03 2..03 1.0.-OS 63-04 6.7.03 1.0.02
13-23 7.O 2A9.-07 1.*5.S l.6-04 2.944 1.4.-04 Ve7-O7 2.9-OS 3.204 5.6e-04

U1-34 1..-O 6.3.-:O 32-OS 34.O 6..-05 30-OS 12e-07 6.1-OS 6..-05 120-04
U-235 1-OS5 68.-S 3.-OS 3OS . 6.3.-05 3.1e-05 13-07 646 69.0- 12e-04
L236 15OS 6.0.-O 3..06 3-5 5.7.-05 22.05 1.1e-07 5..0S 6.3-05 1.1e-04

U-238 2.1Oe 8.308 42.-06 4.-O 8b-05 4.0e05 1.6e07 8.14e06 8.0- 1.6e-04

Pu-236 1.6e44 :-6.Ce47 33-O 304 6.3.04 3.1e.04 12e-06 6AeW 6.04 12-03
Pu238 4.3-04 1.7.46 8.8.45 O.-04 1.7e-03 BA&4 3-3-S06 1.76-04 -1.8.3 33e.03
Pu-23 4.7-04 19e06- 9O5- 1.e03 18-03 S.le-04 36.-OS 190-04 2.0-03 3.6.43
Pu-240 4.2e-04 1.7e-S 85-05 9.1e.04 -1.603 - 8.1e4 32e-06 1.604 18.-03 aUo3

Pu-242 46.04 1.6OS 9.105 1.00-03 18-03 8.7.04 3--S 1.80-04 193 3e-03
Pu-244 4.504 1.- 92.45 1A-03 1.1.03 - 8804 -Se-O6 1.8e-04 19.43 3-OS
Am-241 3.-O04 1..-06 7.6e5 8..04 1.5-03 7.3.04 2.9-6 1.5.04 1.6e-O 2.943
Am-242n 3.8.44 15.46 7..05 83o-04 15.3 7.3.04 2.9.46 1.504 13e-0 2.9e3

Cm-242 2205 8.8.08 4..-O6 4.7e4O5 8.-S 42.-O 1.7.07 8Se4O 9.1.-05 1fi644
Cm-243 2.7e.04 1.1.e-06 -5A. 5 04 1003 5.29-04 2.1e-OS 1004 1.1e03 2.00-S
Cm-244 2304 9.1e-07 4.6e05 5.0e-04 8.8.04 440-04 1.7406 8e945 9.6e-04 1.7.03
C-245 3.9.04 1..46 8.45 8.7.44 1.Se-t 3 7.8.04 30-O 1.5.44 1.7.43 3.0.03

Cm-247 3.5.04 1..-06 7.1e05 7.844 1A43 6.8e-04 2.7.46 1Ae-04 150S- 2.f7-03
Cm248 1.1.43 42.06 2.1s004 2-03 4.1e3 2ne-03 8oe06 49-04 4Ae.43 79.-3
Bk-249 - 18S 72.49 3.07 4.0e.0 6.9.48 3.5.-OS 1A.08 7.10-07 7.606 1.4-O
C1248 5-.345 22.47 1.1.-O 12.O4 2.1e04 104 4.1e-07- 2.le-05 2-04 4.0-04

Cf-25 3.0-0 12.-0 6.1-S5 6.6e04 1.2.43 C.0-04 2.3-06 12e04 1le-OS 2.3.43
Cf-251 404 1..-OS 7.7.-OS 8Ae4 1-O03 7.7e04 2.9.-06 1he-04 1.703 3.0e-OS
Cf= 1.7.4 6.807 3.4.0S 37.e04 6.8e-04 3-304 1-06 5.7.-05 72-04 130
Cf-254 7..04 S3-O06 1.54 1.7e-03 2.9-03 1.5e03 5.8e-06 se04 32-O3 5.7e-

Note: To convert ftlse values to convertnal unt (mmmly per pCL'g or mmm per pCllam'), mulply by 37.4 
_-6 __ ±t(j.zq
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Nomalized Effective Doses ftm Copper Appndi G-2
Table G21 Normalized effective doses from all pathways: Leachate-Industrlal scrap

cflde Mass-based effective dose (pSvly per Bq/g) Suwficial effective dose (uSv/y per Bqcm2)
Radlonucf°de Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th
H-3 1.10-04 O.0.e0 7.9308 1-5a.04 4A.04 2.09-04 0.00+00 t.50-07 2.9.04 8.5e-04
C-14 1.8-04 0.0"00 0.0000 0.000 2.90-04 340-04 O.0000 0.0400 0.0.40 5.5-04
Na-22 49.40 0.00400 0.0e400 0.0.400 0.0000 93-40 0.0400 0.00400 000400 0.00400
P-32 12e-41 0.0 0400 0.0+Q0 40 0D0 2.38-41 0.00400 0Q+OO 0.0.00 0.0000

;W:~~~~~~~~~d
Ck% 23003 O.Oe+O 0.00.00 32e-03 92e.03 4.5e.03 0.06400 0OO0OO 82e-03 1.802
K-40 1-3e-02 0.0400 0.00 1.8e-02 5.30.02 2A.-02 0.00400 0 0 3.40-02 1.19-01
Ca-41 9.50.04 0.00+00 O0+OO 15e-03 4.0003 10.03 0.0.00 0.0.00 280-03 7.8e-03
Ca-45 7.1e17 o.0400 0 ?00+00 7.9e-38 22e -S 1.4-IS 0.00400 0.0.00 1-35 4.30-3

CF-S1 2.3e-39 0.0000 0.0OC0 000 0.0.00 4.5O-39 0.0400O 00e+00 0.0.00 0.0.400
F-53 22*-O 0.09400 0.0.400 0Oe00 0.00+00 4Ae-08 0.0.400 0.0000 0.00400 0.00+00

Mn4 3.1-15 0.00400 0.00.00 0.0000 0.000 .3.-IS 0.00+00 0.00400 0.00400 0.00400
Fe-55 951S 0.O00 0.0 e00 0.0.+0 0.0000 1.69-14 0.0.400 0.00400 0.09000 O0.O00

CoSe .1 -29 0.0000 0.00.00 0.0040 0.0.400 239-29 O0000 0e040 0.0+00 0.0O000
Co-57 2.7.-I5 0.00400 0.0000 0.e400 OOe+00 5.4.-1 0.e+0.00 0.0+00 0.00400 0.09+00
Co-51 13e-32 0.00400 0.00400 0.0.400 O.0.00 2.6e32 0.0.400 O.00400 00e+00 0.0000
co-so 1J.07~ 0.0.400 0.0.400 0.00400 0.0040 3.5..07 (.00400 0.00400 0.00400 0.00400

O3 37.1S 00OO 0 0.00 0.00.00 0.00+00 &2*15 O.0000 0.QO0 0.0.400 -0.0000
Zh-65 3.4e10 0.00+00 0BFOO O.0+OO .0*4OO 4-1O .OeO0 0 0e+. O 0.00400 0.0000
As-73 150.42 0.00400 0.0.+0 0.00 0.0e400 3.1 0-42 0.0OeOo 0.0.400 0.0.00 000400
S0-5 56.-40 0400 O.000 .O000 0.0.400 t1039 0.000 0.00400 0.00400 0.0000

Sr-89 4A9-U35 00000 0.0.00 .O*0OO i4- 9.335 0.00400 Q0e+OO 0.00+00 1.338
Sr-90 9.90.04 0.00400 0.00+00 0.O00 3.9o409 1.90.03 O.Oe0 0.00400 0.0.+00 7.65-09
Y-91 9.4e-37 0.0000 0.0+00 0.0.40 0.0.400 1.80.36 O.Oe+00 0.0.+00 0.0.00 0.0.400
Zr-93 9.80-09 0.00400 0.00.00 0.0.400 0.0400 IL7..08 0.0.400 0.0.400 0.0000 0.0.400

Nb-93m 0 .000 0.0.O 0.e+0 0.00400 00.400 .+0.000 O.O0 0.O.O4 0.0.400 0.04O
Nb-94 0.00400 0.00+00 0.00400 0.00400 0.00.00 0.00400 0.0o+00 0.0.400 0.00.00 0.00400
Nb.95 O.0e*00 0.0.400 0.Oe400 0Oe+400 0.0o400 0.0.400 0.00400 0.09400 0.00400 0.0.400
Mo-93 1.203 O.OeOO .Oe+OO 0.000 1A4e03 24.3 O.0O.* 0.0000 .Oe+OO0 0 2.7e-03

Tba7m 2.9e 09 0.00400 .Oe00O 1.70.4 1.1e-33 5.09 O.000 0.0+00 3Ae-34 2.1e33
To-O 1.-e02 0.0+00 0.0D 3.1-02 7.68-02 3.6e.02 0.0.*00 00000 610-02 1.50.01
Ru-103 3.1e-40 0.0.400 O.e0 0.00400 0.0.400 5.9e-40 O.eO0 O.Oe+OO 0.000 0.08+00
Ru-10 2-38 000400 .0.400 .0.OO 0.e00 338 O.OeOO OA.+0 0.00+00 0.0000

Ag-11I0m 5.538 .OOO 0.0.+00 O.0+OO 0.0.400 1.00-37 0.0Q00 0.0.+00 0.00400 0.00400
Cd-09 5.00-15 0.0000 0400 0.00+00 9.5e-38 8.60-15 0.0.400 0.0o400 0.00400 85-b38
Sn-13 2.D.-37 0.00400 0.00.00 0.0.400 .0.400 .90-37 0.00400 0.00400 0.00+0 0.0.400
Sb-124 5.8-42 0.0000 O.O.0+O 0.00400 0.0.400 12.-41 O.00OD 0.0000 0.00+00 0.00400

To-123m 1.88-10 0.00+00 0.0.00 0m0000 5.60-38 33-10 O.OW0 0.00400 000400 1.1.e35
Te-127m 130-10 0.00+00 0.o+00 0.0.400 &5e-38 2A4-10 o.oe40 O.O+O QO04OO 1.6035
1-125 3.4.-1S O.O+0O O.0e4OO 120-34 4.90-34 7e15 O.00O4 000 2.4.-34 9.334
1-129 5.9.-O 0.0.400 0.0.400 7.0.01 2.1 .00 12eW O.0e+OO 0.00+00 1A*040 4.00400

C-134 1.68-17 0.0.400 O.O+O0 0.00400 0.00+00 3.50-17 O..+OO 0.0.400 0.00400 0.0400
C-I35 1.7.OS 0.00+00 0.0.400 0.000 0.0.+00 330.05 O.00400 0.00400 0.00+00 0.00400
Cs-137 4.1 w7 0.0000 .0eOO 0.00+00 0.0.00 84Ae07 0.0040 0.00 0.00400 0.00400
Ba133 4.7eo04 0.0o400 0.0e00 1A0-13 3.7e.5 92.4 0.0+0 0.0+00 3.0e-13 7.5.O5

C.-141 0000.0.+40 0.000 0O+0 .0.400 00400 OOO 0.00400 0.00400 .O00+
Co-144 0.00400 0.0+00 0.00+00 0.00400 O.O4OO 0.0.400 00.OO 0.0.+00 0.0.400 0.0.+00
Pm-147 O.0D0 0.000 ..00 0.00400 0.004 o +00 0OO o.0.40+OO 0400 0.0400 0.0400

tusltu-1qu u-Il'
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Appendix 0-2 Nommlized Fffective Doses hom Copper
Table G2AI Normalized effectve doses from all pathways: Leachate-industrialscrap

Mass-based effective dose (pSvy per Bqg) Suficial effective dose (uSv/y per Bqcm2)
Radionucide Mean 5th 50th 90th 95th Mean 6th 60th 90th 95th
SMI51 L00..00 00.W0 0.0Q40 0.Oo00 O.OeOO O.Oe00 Oe.00 O.Oe+00 O.0+00 .Oe+00

Eu-154 .Oe+400 O.e40 Oe+e00 Oe.00 O.Oe+00 OeO00 .Oe+00 .Oe400 O.Oe+00 O.OeOO
Eu-155 O.Oe+00 O400 0.0 0 0.Oe+0 0 -.0 .Oe+00 0.0.+00 O.OO Oe000 Oe+O0
Gd-153 0.0.400 O.e+0 .e.0000 0.0.400 O.000 .Oe400 O.Oe+W O.Oe+00 0.0.40 0 0e+W
Tb-160 1.b26 .Oe+00 -O.Oe+00 O.e0 0.0e+00 3.1e-26 50Oe.0 OOe00 O4000 .OO"

Tm-171 e-08 O.Oe+OO .0400 .Oe+OO O.e+00 12e.07 O.Oe+00 O.Oe+00 00+OO .Oe400
T-182 2.8e-2 0.000 000 Oe+OO 0.00 6.0e-21 0.0.00 0.0.00 O.Oe+00 0.04
W-181 12e-14 0.e+00 O.+00 O.e+00 .Oe+00 Le-14 .Oe+0 0.0.400 0.4e+00 O.Oe400
W-485 &4.-18 00e00 0.040 O0e"00 O.+00 ie-8 0.000 O.e+00 Q.0e.0 O.0O0

Ir-192 2.3e-18 0.000 0.0.00 0.0.00 Oe+00 4.1-18 0.0+00 O.e0 0.00+00 0e4i00
Tnw 7.0e25 0.0400 0.0 0 000 0.0e400O 14 00.400 O.Oe+00 .Oe+00 O.e00
Pb-210 1.Se-07 0.0.400 000 0.Oe0 0.00 0 2.6e07 .Oe+00 0.0e+ 0.4e+00 0.e+00
61V07 1.-11 O.400 0.0.0 .O0.0O OeOO Ule-11 Oe+00 0.0.400 0.000 O.Oe+00

Ra-228 O.e+00 Oe+00 O.e00 04e+00 O.e+00 0.e+0 0.0e+00 O.Oe+O 0.0.0000 e+W
Ra-228 0.0.00 Oe.OQ 0.000 e+OO O..0 0.0.00 0.e+00 Q.Oe+O0 e+00 OC.0e0 Oe+00
Ao- Z2 OOe+O QOe+O QOe+OQeO O.Oe OO - 0Oe+O 000 Q~e+OO O.Oe+ be OO+
Th-228 .e+00 0.0.+00 0.e+OO 0.08400 O.400 0.e00 O.e+00 0Qe+O0 0Oe+O .Oe+0

Th-230 O.00+00 .Oe+00 0.0.400 0.0.400 OOe+00 O0e+W O.Oe+00 Oe+00 - .e+W 0.e+00
Th-232 O.e+00 O.0e+OD 0.0+00 O.e+000 0.040 .Oe+00 Oe+00 O.Oe+0 0+00 O.Oe+00
Pa-231 0.00 0.0.400 .Oe+00 Oe.00 oe+00 O.0O00 Q.Oe+00 e00 O.Oe+00 0.0400
U-232 2Ae02 O.Oe+00 O.Oe.+ 0O.+OO O.Oe+0 -00 402 .e+O O0 O A+00 00.00

U-234 2e2.-02 0+00 0.Oe+0 4e+00 O.e+ 43&-02 0e+00 0.0 0000 O.e+O0
U35 2Be0 O.Oe+0 O0D 0.e+00 0400 S4-0 0.000 00400 00000 O.Oe+D
U-2w36 2e-02 .Oe00 O.0.400 O.Oe+00 O.0O00 4.02 O.Oe+00 0.e+ 0.000 O.e+00
U-238 2.is-02 OOe+0O 00 +O0 0.0e400 0.0400 4.1e.02 .Oe+00 Oe+00 Oe+0 0.0.00

Pu-236 2.6b0 O.0e+00 O.Oe+00 O.Oe+00 O.Oe00 52-10 0.0+00 - 0.0e+OO O.e+00 .OeO0
Pu238 A-08 O.Oe+00 O.Oe+00 O.Oe+00 0Oe00 2.8e-08 O.Oe+00 0.00+00 O.Oe+00 0.0e+00
Pu-239 1.1.05 0.0+00 .e00 O.+00 Oe+OO 2.1e05 Q.Oe+ C. Oe+00 0000 .Oe+00
Pu-240 1.105 0.0.00 000 0.0+00 O.040 20-O WO Ce400 0.0e40 0.e+O 00+00

Pu-242 0e.45 0e+ 00 0.Oe+O O.0+00 2.eI05 0.e+0O Oe+00 Oe+00 O.e+N
Pu244 129.05 0.00+O 000 400.00 0.e+OO 2O-05 0 S +.0 .4OO O.Oe00 0.Oe+00
Ar-241 7.1e-04 O.0e+0 0.0.00 Oe+OO O0 IAe.03 O.Oe+O 0.0000 O.Oe+00 OOe+00
Am242n 4..04 O.OeO O.e+00 O.e+OO 00.400 03..04 Oe+00 0 .Oe+00 Q.Oe+0 0 .Oe+00

Cm-242 00e+00 O.Oe+OO Oe 000 O.Oe+OO 000 ObeKO OeOO O~e+OO one+oo
Cm-243 O.0. A00 0.0e O4 000400 0000 O.0e+00 0000 .Oe+O 00.400 0.Oe+00 00.00
Cm-244 O.Oe+00 Oe+00 Oe+00 O0eOO Oe+.0-O Oe+00 on0e+00 .Oe4 00.e00 00e+00
Cm-245 0.00000 0.0.00 0.00+0 04 O.0e+000 0.0.400 0.040 0.0+00 Q040 00.400

Cm-247 O.e+00 0.0.400 O04e+OO O.O 0.Oe+000 00.400 0.0.0 000+00 0.0.400 Oe+00
Cm-248 -00+00 0.0e+00 0.040 0.0e00 Oe0.0. 400+ 0 00 Oe400 bO e+ O 0 Q00400 00e+00
Bk-249 0000 .Oe+00 Oe+000 .Oe0 0.e+00 O.00 O.Oe+00 Oe+OO O.0e00 .04e+00
CI-248 18e08 000 0000 OA+00 00e+00 3Ae-08 00.00 O0e+OO OOeOO Oe+00

C-250 2.9e-07 0.0.400 O.Oe+ 0 400 004 O.7e.07 -Oe+00 0.+00 0.0.00 .Oe+00
Ct451 1Ae04 0.0e400 0..400 00 .0.00 1.-04 O.e400 Ob+O Oe 0 O.0.00
Cf-2 6.7.48 O.Oe+00 O.Oe+ Oe+00 O.Oe+O0 1.70.37 00400 -0000 O.Oe+00 Qe+00
Coe4 25he-8 0.0.400 0.0400 0.0.40 0.0.400 4.80-3 O.0er00 0.00+00 0.00400 0.0.00

Note: To cotwert Vaese values lo cnventional unrts (mremy per pCIUg or unniy per pCcrrrnf).tiply by 3.7.43
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NOrmalizd Effective Doses frm Copper Appendix G-2
Table G2.42 Normalized effective doses from all pathways: Leachate-munlclpal-scrap

Radionucd Mass-based effective dose (pSvN per BqIg) Surficlal effectie dose (pSvy per Dqtcm2)
Mean 5th 50th 90 95th Mean 5th 50th 90 95th

H3 3.6-OS 0.Oe0 2508 5205 150-04 7.1-05 0.06+00 4.8e-08 1.Oe-04 2.9.-04
C-14 82-0 0.0.+00 0.0.400 1.2e06 9.4e.05 129-04 0.O0+00 0.0O+00 2..0 1.78-04
Na-22 5.5e-40 00OO 0.0.*00 0.0000 0.00+00 1.10-39 0M0O*00 0.00+00 0.00+0 0.00+00
P42 3.7o.42 0.0.400 0.0000 0.0000 0.0000 7.30-42 O.0eOO 0Q00 0.0000 0.0900

WS 830-04 0.0.00 0000 9.8-04 31 -03 1.B0-03 0o.0Oo 0.0OO 1.9o.03 5.9a.03
K-40 4.9o.03 O.00+0 0000 .003 .102 9.B.03 0.0+0 0.0e+O 12o02 3
Ca-41 3.3Q4 0.00+00 0.000 4.60404 1.48-03 50-04 0.000 0.0.-00 9.004 2.65-03
Ca-45 4.3e-17 QO.O Oe+OO 1.70.3 5.00 7.70-17 0.0+OO 0.0+00 3.46-38 1.10-35

C-51 8.30.40 0.0.400 M0.0 0.0O+00 0.0000 1.7e09 0.0.0 0.e+00 0.00+00 00+00
Mn-53 728-07 0.00+00 0.00+00 O.OeOO 0.00.00 1Ae06 O.O+0 Oe+OO 0.000 0.0.00

M54 7.8o-23 0.00+00 O.Oe+OO 0.00+00 0.06,00 1.8-22 00000 0.00*00 0.00400 0.00400
Fe-W SA&.13 0.& O9POO QOX+OD&90 O0O IA9-12 O.Oe9O0Q 0,0+ OA90 O&+OO

Co.55 9.0-38 0.0+00 0O0+OO 0.00+00 0.00.00 1.8-1 0 O 0.0.+00 0.0.400 0.00400
Co-57 1.1e-23 0.0000 0.0000 0.0F00 0.0-00 . 2.30-23 0.Oe+O0 0.0.400 0.0.400 0.06+00
Co.58 2A.-3S 0.0+00 0.00400 0.00+00 0.00+00 4.7008 Q0000 0.00+O 0.0O0O 0.0.400
Co-S 1.3080. 0.400 000 0.00+00 0o.O 0 000 2.8.08 0.0000 0+.400 0Q+00 0.00

N-63 4.40-15 0.00+OD 0 0.00 OO+ 0.00-00 .Oe+O0 52.-15 QOffOO 0000 0.0+00 0.0.400
Zn-65 9.6.-11 00000 0.00 OO 0.0 Q0f00 2. -10 0.00+00 0.00+00 0O.e+OO 0.0O
As-73 12e 42 0.09400 0.00+00 0.0.400 O0.OeOO 2.3042 0.0000 0000 0.0000 0.0.400
S-75 L9o.41 0.0+00 M000 0.00+00 O.000 139-40 0.00+00 0.0.OO 0.00+0O 0.00+0O

SiF89 2.4e.23 0O.4OO 0.0000 0.0+00 1.4-37 5.0s-28 0.0+O00 O.0OO QO0CO 2.8e-37
Sr-90 1.7004 .0+OO 0.00+00 0.0000 9.0.-09 34004 0.0O00 00400 0.Oe4OO 1.7-08
Y-91 4.4-26 0.00 O.Oe+00 0.0+00 0 .O.CO 8e2B 0.0.+00 0.000 0.0000 0.00+00
Zr-93 1.1e o07 M.0000 0 000 0.0+OO 0.00400 2.1-07 O.Oe+ 0.+OO 0.00400 0.00400

Nb-93 1.90-29 0.Oo+0 0.0 0400 0.0.400 OOO 3.98.29 O.0eOO 0O00OO 0.0.400 0.00+00
Nb-94 1.00-10 0.00+00 0.0.+00 O.OfO000 200 10-10 0.00+O 000+00 0.0000 0.0.O4
Nb-95 2.345 0.000 0.00.00 .O0.4OO 0000 4.7e 45 0.0000 000+00 .O0+00 .0e+O
Mo-93 329-04 .0+00 00OO 00.400 3.8e-04 7.7o.04 0.0.+00 Of00 0.0+00 7.1904

To97m 13.-10 0.00+00 0OffOO 5.4*35 4.1004 2.6-10 O.Oe+OO O.0+OO 1.0e-34 8.3e34
TO-99 6-.03 0.000 0 00 1.1e-02 19-02 1.30-02 0.0400 000 .1e02 5.7002
Ru-103 1i.40 0.00.00 0.00+00 0.0000 0O+D0 60-40 0.0000 0O+OO 0.0.+00 0.000
Ru-108 28J8 0OOO 0000 040 0.0*00 -SAe38 0.00 0040 0.00+00 000+0

AC-110m 7Ae729 0.000 0.000 0.00+00 0400 15028 0.0000 0000 0.0+00 0.0W00
Cd-109 3915 0.0000 .O.00 0.000 7.00-39 61S o.0 0.0400 0.000 1.40-38
Sn-113 2A-23 0.00+00 0.00+00 0.00+00 0.0.400 4.6e-23 000+00 0. 0.000 0.00+00
Sb124 2.Ze41 0.040 000 00 0.00+00 9041 0.00+00 0.00+00 0.0400 0.040

Te-123m 9.7o-13 0.0+00 0.0B00 8e40 9.73 1..-12 0.0.OO 0O.+O 7.8e-40 138
To-127m 8.Do13 0.0000 Q0.40 61.40 1.5008 1.2o-12 00.00 0.0.4OO 1.2-3 3. 136
1-425 1.4.-13 0 00 0.0400 2.70-35 1.38-34 2.6o-13 0Oe O 0.00400 5.2e-35 2s-34
1-129 2.0.- 0.000 0.000 2.0901 72.-01 3.8001 00.OO 0.0+00 3.9001 1.4400

Cs.34 1.6414 00.400 MO"0 0.0900 O.00OO .00-14 O.OOO 00000 0.00400 0.00+00
C0-I35 1.5e005 o.0+00 M0e.00 0.0 0 0000 2.005 0 00 0.0000 00+OO 0.00+00
Cs-137 1.8o-07 .Oe+0O 0.000 0.0000 0O.O0 3.307 0.0.00 O.0e+OO O.+O 0.0"+00
Ba-133 1.804 0.00+00 000Q 9.30-13 1-5o.05 3.6004 0.0.0 O.Oe+OO 1.7-12 3.1e-05

Co-141 O.O+0 0.0.+OO 0.0400 0.0+00 0.0+00 0.000 0.040.0. OO 0.000 .00+00
Co-144 0.0000 0400 0.0+O0 0.0000 O00+00 00.4 0.00+00 0.000 O0+00 0.000
Pm-147 OoOO .0.00 0.0 O .Oe0.00 0.0.400 0.0e00 0.0.+00 0.0. 0.0,4 0 0.0"0

LNvl~.rAJ-1oq u-J,.
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Append 2 e N=2shzed Effective Doses fmm Coppa
Table G22 Normalized effective doses from all pathwa: Leachate-munlclpal-semp

Mass-based effective dose (pSvly per Bq) Surficial effective dose (jSv/y per Bq/cm 2)
Radernictide Mean 5th 50th 90th 95th Mean 5th 5Dth 90th 95th
Sm-151 OA9+00 aJOo o~eOo - ooo -Oe+00 Gooe+o &08+OO ooe+o obeoo Qoe+Do

Eu-154 010 000 .Oo40000oe O 0.0400 00.00 000400 0.040.00 0e0 00 0O14OO
El-155 o 0o 0 O e ooo o.040 0o o .Oe40 00.00 O.Oe+O 00.00
Gd-153 O.Oe+00 Oe+00 O.Oe+O 0O.OO .Oe+00 oeC 0.40 0040 O.Oe+O O.OO0
Tb-160 7-3.-14 0.0400 0.e+00 0..400 013e400 15.-13 0.0000 O.e+00 0.0+OD 0.e00

Tnm-1l 2.6e-10 O.Oe+0 000 .O 00e+0 .O4e+00 4.8-10 0O.O+00 0.00 O.e00 00.40
Ta-82 13e-15 Oe00 0.0.00 OA.OO O.Oe+00 2.7e-15 Q000 03.400 Q.0.40 0.0.+00
W-181 1.7.-16 00.40 0.e00 .0.400 0.Oe+00 .10-16 &00400 0.0.00O.O0 0.00+00
W-185 - 5.2e-21 0.0.00 0.e+0400 0.00 O.Oe+00 9521 0.0.0 0.0.400 0.0000 000400

Ir-192 1.0.415 O.Oe+OO 0.400 0. O.Oe+ 0130400 1035 0.10+00 o.e000 O.Oe+00 .00
11.204 1.36-28 O.0.+00 .Oe+O O.Oe+OO O.Oe+O 2.3.48 0O.400 O.Oe+00 0.000 O.Oe+00
Pb2O - SAeO8 0O30 0400 0.0o40 0.040 &8.-Os QO.00 OAeO0 0Oe00 O.Oe4
BI-207 713.-12 000 0 0De0 0 0e+OO I0.40 1 0 0 0 o 0e+ 0.0SM7 o.Ge40 IJ50-11 OA0400 O 4 0021340

Ra-M O.400O De0.400 013040 O.e0.400 O.Oe 0 40 0.040 Oe+O0 + 0.000+0 0 .00+O
Ra-228 0.0.00 0.0460 0.O. 0.0.400 0.000 Oe+0 0Oe+0 00.0.+O 0400 0o 0
Ao27 0.40 C.e+00 0 O.0 0000 0.0.0 e0 0.040 0.040 0o.o OeOo4e+O
Th-228 0e+00 0.400 00.00 0O"0 0400 O.0 00400 0.000 0.0.40 1.OW0

Th-230 O.Oe+O 03400 0Oe400 0.0.400 0.40 O+00 0.04 0.0000 O.Oe400 O0400
lb-=2 Oe+O 00.400 040 0.0.400 0.0e4 e0.000 O.Oe+0 0e00 0.0.400 D0e+0O
Pa-231 1.6e07 o3400 .o4 o.0e0 0.0e+00. 3.2e7 00e+0 0.00+00 0.00400 00
U232 .1e.02 0.0e4O 00.00 Qe+00 013+00 22.02 1O0e+00 0.0+0O 01W O.Oe+

U-234 ?A.03 030400 0.0.400 OAe4OO 0.0400 1 2 0.0400 0130 400 + 0.004 .00
U-235 9.3 013tO0 0.0e+00 Q0a.000 01304 O+O-02 O04W0 O+ O1 O.0e+00
U236 72e03 0000 0.00 O.4e+00 0O+O Ae-02 0e+0 00e+0 Oe+O0 oe+o
U238 7Ae-03 013+0 0.OeO -0.0.4+ 0O+00 lAe- 2 000 01Oe+0 O0e400 0.0e+0

r u* : 2-I~~9.vTA0
Pu-236 3.1e09 013+00 O.Oe4O 0.0.+ 0.0.400 6.8e-O9 013e+00 .0.+0 0000 .OeO40
Pu-238 Q Ue0 OAI00 O.Oe+ O.Oe4O 0.Oe+00 1.07 013O+00 O.Oe40 O.e40 0.00
Pu-239 1.05 Oe4OO .O+0 O.e40 O.O+00 21005 -03+00 O.OOO O.Oe0 O.Oe+00
Pu-240 113005 Oe+00 0.00400 O.e40 Oe+ 0 2O.05 013.00 OA00 0OO0 .040

Pu-242 1.1..05 O0400 0.Oe+O0 O.O.40 0.00+00 1e-05 OAe 0 0.0O400 0.0000 0.00 0
Pu244 12e 05 .e0.4 0.0e+0 0.0.400 O.Oe+00 2e-M05 O1O+0O O.e+00 0.0e00 0.0O+OO
Am-241 4.1 .04 .Oe+00 Q1340 OeO4 0.e+00 8.0-04 00400 Q00+W O.Oe4 0.0000
Am42n 2Ae04 0.00 01340 01.0 0e+00 L1.04 Oe+O Oe+00 0130 0O0e4OO

Cm-242 00.400 03400 03400 0.0.400 01000 00.00 0~ .0o400 0.0400 013.400 013+00
Cm-243 .Oe400 O.Oe+0 O..00 O.O.00 013.+00 O03400 O.Oe00 0O3e4 013040 Oe4
Cm-244 O.e40O O.Oe+0 S0e+0. O.O+0 O.Oe+O4 0e+O O.Oe40 0Oe+O0 Oe+O0 Oe+O0
Cm245 O.Oe400 O.e+0 0.040 01300 Co e+OO 0.OB00 0.0.400 013.00_013400 O04

Cm-247 O.Oe4 0.00400 0130 -0.00+0 0.00+00 -01e4OD 00 0 13400 0O.Oe+0 0.00+00
Cm-248 O.Oe4 Oe+DO 0Oe+00 .oW - -0 400 0e+0 0e+O0 O1.e+00 .Oe+
Ek-249 e0.0 O.e40 013e+00 0.0+00 0.0eO 040 0.0e+0 0.0.4. 0.00+0 O.Oe40
Cr-248 2.6 O9 0.0040_.00 .0.400 0.0e+O 4.7..09 O.040W 0.0e4+0 0.A+00 03+O

C250 42e-08 0.0.400 013+0 0.0.400 0.0.40 7.70.0D 04000 0.0.00 .O0e+W 0e+
Cm451 1.7.05 0.0.00 0.0000 O.Oe+ 000 326.05 0.040 040 C.e 000
Cf2 4.58 0040 O 40 Oe+00 O0e+0 0 8.108 013040 O.O.40 0Ae4OO 0.0.e00
Co254 12o4 80e1400 0A..00 0.000 0.0.O4 2.3e48 013400 C1), 3.0o0 .. 0 0.040

Nate: To cort hese value fo convetiona nfte (mmmny per pC!9 or mmmy per pCUos') multipl by 3.7.4
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Normalizd Effective Doses from Copper Appedix G-2
Table G243 Normalized effecte doses from all pathways: Leachate-lndustrlal-slan

Racrionuclide Mass-based effectiv dose (uSv/y per Bqlg) Surficlal effective dose (eSv/y per Bq/cm)
Radiofl.clide Mean 5th 5h 90th 95th Mean 5th 50th 90th 95th
H-S 0.0.400 O400+ 0.0"00 0.0.+00 0.0+00 0.00e+ O.0.0 0.0.W0 0.0.0+ 0.0e00
C-14 00.00 0400 0.000 0.0 0 0.000 0000 0.0.40 0OO0 0.0400 0.0+00
Na-22 2039 0.O..00 0.0600 0.0+OO 0.400 3.9.39 0.00 O.0O0 0 .O+0 0.000
P32 7.70-42 O OOO 0.09+0 0.0.400 0O0+4 50-41 0.060 00W0 0.00400 0.000

C$-38 1.6e-03 O.Oe+00 0O.0 2.0-S 8.1 o03 3.0603 00.00+ 0.0.400 39.03 12.-02
K-40 4.4-03 0.0600 0.0400+ 55e03 1.7.2 8..03 004W 0.0.+0 1.1e-02 3.3o-02
Ca-41 5.90-04 0.04+00 00400 9.06-04 2.5e-03 1.10.03 0000 0.0OO 1.70-0 4.89-OS
Ca-45 1.1..22 O000 0.0400 4.3e-3 12.05 229-22 OD. 0.06400 83.4 2.4.-35

cr-S51 1.0e.39 0.0+00 O.0.00 0.0400 0.00400 2.039 0.00 0.00W00 0.000 0.08400
mn3 1.0e0 6 0.06+00 0 Q.0 . 00 0 0.0"W 10 0 40 09+00 0.00+00 0.0.400
Mn-54 1.6.-17 0.o0600 0.o00 0.000 000 32-17 0.00 0.00 Q0 0 0.0400
Fe-55 298-I 0.0400 000 0.0.400 0 .0400 57.-IS 00 O+00 000 0.0e0O

Co-SB 1.70-32 0.0.400 0.0.0 0.040 0.0.400 9e.32 00.0 O.000 0.0600 0.0600
Co-57 1.0-1 0.0+00 0.06400 0.00 0.O+W 1.9.15 0.0O4W . 0.0400 Q0400 0.0400
CO-58 83B06 0.0400 0.000 O.O.0 0.0o00 1.6.-35 00W 0O.000 0.0400 0.0.00
Co-60 IAo.07 0.0.40 0.0.400 0.00400 0.0.00 2.7.0? 0.O.0 0.0.00 LO0400 0QeO 40W

NWO3 3.Be-14 0.0400 0.0.400 0.0.0 .Oe0 7.6-14 0.09400 o0.00 0.000 0.0.4
Zh-65 3-3e I0 0.0.400 0.0.400 0.00+00 0.0600 &79- Q 0.0600 0.40 0.0.400 004
As-73 1.4.43 00000 0.0940 0000 0.000 743 00.00 0.000 0.0040 0.0.0
S-75 0.0400 O.400 000e+00 0.0.40 000 0.0400 0.00 0.0000 0.0+00 0o60

Sr89 2.1.45 0.000 0.0e0 00.00 3.8.7 4.3943 0Oo400 0.00 0.06400 7.3-37
Sr-90 6.04 O.O0 O.O0 00.00 8.00-09 1.2o.03 0.0.+0 .Oe+00 O40 1.4.-08
Y-91 .40-20 0.0.400 0.0.40 0.0o40 O0.0o0 1.10.19 .Oe0W 0.000 0.0+00 Q 00O0
Z-93 5.4-08 0.0600 0O.O0 00eW 0.00400 1.14 0.0.00 0.0.+O 0.060+ 0.0400

Nb-93m 0.06400 O.Oe0O 0.0+ 0.06400 0.0+OO 0.000 0.Oe+W 0.0W0 .000 0.0600
Nb-94 00.00 0.0+ 0.0400 O.O+0 0.00400 Q.0O 0OO 0.0 .0 0.0.400 0.00400
Nb-95 0.0.00 0O.+. O.0.40O 0.0o 0.00 00.00 0.0&.00 00.00 O.O. 0.00
Mo-93 9S.804 0.06+00 Q.O+0 0O.O.40 7.8e-04 1.9eO3 0.060 000 0000 15-03

To-97m 1.0e09 0.06400 O.e0 12.-4 8.6.-34 .0.09 0.0.00 0.04oo 2.30-34 1.60-33
TO-" 12e-02 0.0.00 0.0.400 2.1-02 4.9.02 23.02 0.0.400 0.0400 3.9.42 9Ae02
Ru-lO3 0.06400 0.400 0.0.400 0.00400 0.0400 0.0.400 0.0.400 0.00400 0.0600w 0.0.00W
RU-106 0.000 0.06400 00400 0.0600 0.0840 0040 0.00400 0.900 O04 0600

Ag-Ibm 0.000 0.0400 0.0.40 0.000 0.0.400 0.0400 0.00 0.0400 0.0.00 0.O.400
Cd-l09 1.7.-IT 0.0.400 0.0.+40 0.0.400 4.1.38 3-17 0.0.400 0400 QO64 7Ae-38
Sn-113 1.38 0.0.00 0.0.00 O.O.4 0.0400 3.5.08 0000 .00W 0.000 0.0640
Sb-124 4.S.-41 0.0.400 0.0400 0.0.400W 0400 8.3941 0.06+00 0.06400 0.00400 O040

TO-123m 0.0+OO 0.0.400 0.0.400 0.0.400 0.0o400 0.0+00 0.090 0.0.0+ 0O+ 0+
To-127m 0O.0 0O+00 00400 o0400 0o.40 0.4+00 0000 0.0.400 0.0.00 0.0600
U425. 3.6.13 00.00 0.040 8.8.05 2.834 7.7.-13 0.06400 0.06400 1-1.-34 530-34
1-129 3.50-01 0.O40 0.0e.40 4.40-O1 1.3.400 7.6.01 06.4+00 0.00+0 8.4-01 2.66400

C-134 0.0.00 0.0.+ 00400 0000 0.0+OO 0.0.400 0000 0.0.+00 0.0400 0.0.400
Cs-135 0.0.400 0O.Oe40 0.0.00 0040 0.00400 0.00+ 0.0+O 00.00 0.0+OO 0.0600
C-137 0Oe+0 0.0.00 0.0e0 0.0.400 0+.00 0.0040 0..0 0.40 0.0.00 0.000
Ba-133 4.1.04 0O0 O 0.060 2.80-13 2.00-05 7.8.04 0.00 0.06400 4.70-13 3.9o-05

C&141 0.04W00 0.04+00 0.0eF00 0006400 0.00. 0.004 0.00.00.0040 4 0.000 0.0.00
Ce-144 0400 0.00400 0.e.00 0.00+00 0.0+.00 0.0000 0.0.400 0.0.00 0000 0.09+00
Pm-147 0.0+00 0.06400 0000 0000 0.0.400 0.00W 00400 0.04100 0.00400 0.04.00
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Appezidix G-2 Xo=ahzed Effective Doses from Copper
Table G2A3 Normalized efective doses from all pathways: Leachate-industrial-slag

Mass-based effective dose (pSvty per BqRg) Surficial effectire dose (uS ly per Bqtrmt)
Mean 5ft 60th 0th o5ft Mean 5th 50th 90th 95th

sm-151 QOe+OO O0 .Oe+00 0.0.+D0 O.0.00 o.000 .O+.00 O..40 00.400 O.0eOO

Eu-154 0.00400 0.0.400 0.0.400 0.0.400 0.0.400 0.0.400 0.0.400 0.0.400 0.00400 0.0.400
Eu-155 0.Oe+O0 0.Oe40O O.Oe+00 0.0e400 O.0e+00 O.Oe40 O.0eOO O.Oe+00OO 0.0.400 0.4Oe0
Gd-153 00.00 .Oe00 0.0.+00 0.0.400 00.0O O.Oe+O OOe+40 .0 0 0.100 0. 0.00 + 0.400
Tb-160 .2e.41 00.00 0.0e+00 0..40 0.0+00 15.30 0Oe+O 00.00 0.040 O00

Tm-171 19-09 O+00 0.040 .0.0.00 0000 3.90.09 0.Oe+00 0.0.00 0.000 O.Oe+
T-182 13.22 000400 0.0.0 0.0e400 O 0e+00 2.70-23 01.0e00 0.0 .00e+00 Oe+00
W-181 3.le-16 0000 0b000 Oe+00 0.0.00 6.7.-I6 .Oe+O0 00e00 O.Oe+00 O.Oe+00
W-185 69e-2 Q0e+00 O4e+00 00400 0.00 15-I9 00800 __e0000 O.Oe+00 0e00

S i to-a _-!~d ~ o~eo
Ir-192 O.000 O.Oe+00 0.0.+00 O.Oe+00 O0 0.0.400 .0-00 0.Oe+00 .Oe+00 O.0
TI-204 - .7-40 O.Oe+00 0.0.00 0.e400 0.0e40 7Ae30 0.Oe400 O 00 0.0400 O.Oe+00
Pb.210 63e-10 O.e00 .0e+00 O0 0.0e+00 I.Ie09 O.0e+O0 0.0..00 O 00 0O.e+00
Bi-2 0000 00400 0.00 0..00 .Oe+00 Oe+ 0 O e .00 0.0e+00 O.Oe+00 O

Ra-226 Oe+00 Ob.e+00 0.00 O.Oe+ 0O.+O0 0.0e+00 .Oe+ O.e00 0.Oe+00 O.O+O
Ac-2Z7 O.00 0.0.+00 0..00 O.e00 O.Oe+00 0.0.400 O.Oe+00 OO00 OO00 O..400
Ah22 oAw0 O.Ge+00 Oje O 0Oe+OO O Oe+ 000 0OeOO OkeOD OA9+00 OOOehO228 O.e+00 O.Oe+00 0.0.400 Oe+O0 0..OO 0.0.00 0400 .O0.+00 .0.400 O.e+O

Th-230 O.Oe+00 O.Oe+00 O.Oe+00 0O0e+00 O000 00+00 00.00 0.000 00. O 0+0 .000+
Th-232 0O.e+0 O.O 0.04 O.0 0.0.00 Oe+00 O.00 O.e+OO 00+00 .0.0

U-232 102 00e400 O0e+OO 000 00.400 502 00000 0.000 0Oe*00 0+..00
U-234 1& O Oe+0 0900 000+ -0.e+00 Uq202- OJe+OO OGFO = Oe+o ZOOO
U234 1t5.02 O.Oe+00 00e+00 OeO O.Oe+00 2S.6 O.e+00 O 0e+O Oe+00 0.08+00
U-236 Ie02 O.Oe+O O.e+00 00+00 O.Oe+00 3.6e02 Oe+00 00.400 0.0 0. O.Oe+O0

U-238 1442 0.40 e Oe+00 0Oe+.00 0.0.400 2.7e-02 O.Oe+O 000400 0.Oe+ .Oe+00

Pu-236 2b0O08 0.00400 0.0000 0.0e400 .C.00 3le-08 OOe+.40 .0000 0.0000 0.0.+00
Pu23 4e07 00.00 0.e+OO .0e+00 .Oe+OO VA 7 00000 .Oe+O0 O.Oe+00 0.0+O
PU.239 3-J; O e+O0 000400 O.O+OO Qe+00 6.ea-05 O.000 0.000 .Oe+0 0.0000
Pu-240 3 5- Oe+00 0.400 0.e00 O0e+00 64.-05 000 000 O.Oe+00 0.00

ki-242 34.5 0.0+00 0.0.40 0.040 0.000+0 S.7.-OS 0.00400 &0.+04 &0.0 0.0e400
Pu244 S.7M .OS 04 0 .+00 O.eo 00000 Tie- O 0 0 Oe0 Oe+00 O04W
An-241 1903 O.Oe+0 0.0O Oe40 0.0+W 30-03 Oe+O0 O.Oe+ O O.Oe+00 O.Oe+00
Azn-242m 1.2e.03 004e+00 OAe+0 O.Oe+00 0.o+ 203 0.00400 00 0..+00 04e+00

Cm-242 0.0e00 O.Oe+O0 O0e+O0 O.e400 0.0400 O.Oe+00 O.Oe+00 0Oe+00 O. O O.e+O
Cm-243 0.00+O 0.0e400 Oe+O 0.0.40 00e00 O.Oe+00 0.0e40 O00 O000 004
Cni-244 .OAe+00 O.e+00 OAe+00 0.0O 0.00400 O.0.00 OAe+ Oe+O OAe+00 O.Oe+00
Cm-2m 0.0+OO O.00 OBOO 0.00+00 O.O 0+000 O+00 O.e+O0 O.Oe+00 O.e+00

46 .
Cm247 0.0.40 O.04 O.Oe.00 000 0.0.00 O0+00 O.0O .040 0.00.0 O.+
Cm-248 .Oe+00 O.040 O0e+O0 O.0e+O0 O.0O0 0Ae+00 O.e00 .000 00+00 OB+00
Bk-249 O.e00 O.Oe+0 0.0e+00 .0000 0.0e+0O OA+00 O.e+00 Ob+00 O+00 O.40
C-248 23.08 o Oe+0.00 +00 0.0040 0.00+W 49-0 0 .Oe+0 O.0+40 Oe+ 0.0e+00

Cf-2 3.6et7 O.0e+O 08.0+00 0.00+00 0.0400 7.9.0 0+O 0.040 +OO 0.Qe+00
C251 1.2e.44 O.Oe400 e0 O.Ot00 OAe+ 0 -- 2.6.04 O.Oe+00 0.Oe+0O0 Oe+OO Q.Oe+00
Cr252 7.Se-8 0.0000 O0O O.O+00 O.Oe+00 1.7e47 O.Oe+00 O.+00 O.e+00 0.0000
C254 22e-38 .0Q400 0.O+00 00.00 O.e+00 4.8e-38 .O+00 O0.e+00 0.Oe+00 0.000
Not, : Tcoer hsvaustcovnonluts(neyprpg rirmyprCan .

Note: To cmrt #ese vabues lo conanrdonal ft(rrnmmly per pCUg or mrem/y per pC~an2) muupl by J7e3
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Normalzd Effctve Doses from Coppe. Appendix G-2
Table G244 Nomiaflzed effecve doses from all pathways: Leachate-municlpalslag

Rsdionudlide Mass-based effective dose (uSvty per Bqlg) Surficlal effecive dose (uSvly per Bqcm2l
Mean 5th 50th 90th 95th Mean 5th 50th 90th 95th

H-S3 0.00+00 0.0o+00 0.0400 0.0o400 0.00+00 0.00+00 0.00.00 0.000 0.0000 0.0.400
C-14 0.0.400 0.0+00 0.040 0.00400 0.00.00 0.0e400 0.00+00 000+0 0.0 000 0.00+00
Na-22 7.4eO-40 0.0400 0.00.00 0.0.+00 0.0.+00 1.50-39 0.0*00 0.04F0 00.400 0.000
P-M3 22e.42 0400 OOO .QOO 0.0.+00 4.59-42 M0+OO 0 O0.400 0+00 .O 4OO

C-3B 5.48.04 0.0.0 00400 5.8004 1.90-03 1.00-03 0Oe400 0.0.00 1.1e-03 3..03
K.40 1.7e03 0.00.00 0.0400 1.7.03 5.7e-03 3.30-03 0.00400 0.0.400 3.2-03 1.1.-02
Ca-41 2.5o04 0.0.OO 000+00 2.70.04 7.7e04 4.8-04 00.00 0.00.00 5.3..04 15003
Ca45 329-23 0.0000 000+00 1.10-38 3.3-36 .4-23 0.00+00 0.00.OO 2136 6.598

Cr-S1 4.70-40 0.000 0.00400 0.0"eO0O 0OeOO 9A-40 0.0+40 0.0.400 Qe O 4OO 0.0.400
MnS3 8.07 O.Oe*OO O.0OeOO 0.0.400 0.0.*00 1.7e-C 0.0+00 0.0.+00 0.0OO 0.0+OO
Mn-54 559-19 0.0.400 0.0.0 0.0.4OO 0.00 12.-I8 0.00.00 0.0.400 0000 0.0.400
Fe-55 1.6-16 0.00.00 0.00400 0.0.400 0.0.00 3.o216 0.0.0+0 0.0*00 0.000 0.00400

Co-B 9.60-34 0.00400 0.0+00 0.O.400 0.0.400 1.8-n33 OeOO 0.0.00 00.O 0.0400
Co-67 5.6-17 0.0o400 0.0.400 O.0*OO O.O.40- 1.10-16 000 0.0 .00 O.0.O 0.0.400
Co-8 4.7e-37 0.00+00 O.OeOO 0O+OO 0.0000 9.0-37 0.00 0.0.0 0.0.00 0.0.400
Co60 7.7e-09 0.000 0O0 0 0.Oe+OO 0.000 1.5e08 0.0400 0.0000 00+00e 0.0+00

NW63 2A-14 0.00.00 O.Oe+OO .Oe O O.e000 4.7e-14 0.00OO O.0*0 0.0 04OO
Zn-65 9.90.12 0.0*00 0.00400 0.0000 0.0.400 2.0e-11 0.0.*00 0.0000 0.0+00 0.00+00
As-73 2.3.44 0.0.+00 0.0.400 .0.40 00.40 4QeO44 0.00+00 00.o 0.0.00 0..400
Se-75 0.00+00 0.+0.00 0.0+00 .O.40 0.000 0.0.400 .00000---.OO40 0400

Sr-89 3.0-V37 O.O000 O.Oe*OO 00000 6.59- 7A.37 0Oe MO +OO 0.0000 12o-37
Si-90 1.1.44 0.00.00 0.0.00 OOe*OO 1.7e-09 2.29o04 O.040 0.0000 0.00.00 3.1-09
Y-m9 1.1.-22 0.0+OO 0.00+00 O.OeOO O.OeOO 2.1.-22 0.09+00 0.0*00 0.00+00 0.0*00
Zr93 31.t09 .0+0 M00000 0.0400 0.00.00 5.90-0 0.400 0.00.00 0.00+00 0.0. 00

Nb-94 0.0000 0.04000 0.00400 0.0.400 0 0400 0.000 0.00.00 0.0 00 9+ 0.000Nb-9S O.D&00 0.0.400 0.0000 0.00.00 0.00+00 0.0.400 0.0G40 0.0040 0.084.00 0.00400Nb-95 O.Oe+0 DO O&OO OWFOO OOe+OQ OeO Q.0+O 0.0"w O.Oe+OO QOe+OO O.Oe+O0O
Mo-93 2.4.-04 0.004.00 0.0.0 0.040 1.7e.04 4.04 0.0400 00.00 00+00 3.3.04

T>97m 3.1e-10 0900 0.Oe+OO 3-5 Z59eD4 8.10 Q.04-eU+OO V+00 &09-3[e;4
T"99 4.7e-03 M09+00 0000 8-9403 1.7eM0 9.1sS03 O Oe+OO M00 129-Q2 33e02
Rui-103 0.Oe+00 0.0e+00 Q.Oe+OO 0.0evOO MOG0OO 0.0"O 0.0e4OO 00e*00 0Q00+00 0.Oe"
Rw 100 noeo O.Oe+CO M09+OO 0.Oe Oe+oo MOe0OO sl00 Q&00100 Q.06400 0.0"O

>9E-~~~~~~~~~~~~~~~~~~~~~~~34
Ag-Il0m 0.00e*00 Q.0+00 0.0e*00 0.0e+0O OM"O Q.00+00 0.0" OM"+O Q.09D0 Q0.0
Cd-109 318e-17 Q0e*O ODe*O QO040 &O =e-39 7AeF17 Q.0e+00 004Wo Q.0e*OO 9-5e-39
SrF113 3Be4-9 0.h00 0.0o04O 0.k00 0.Oe*OO 12hF38 O.Oe+OO 0.08+W QOw mft~+O
Sb,124 1-co-42 QOe*OO 0O0&400 M09+00 M0&+O0 29eW42 0Q0&+O M9+00 Q.Oe+OO 0Q0e*OO
.r_ =E z... - "
Te-123m 0Q00+00 0.Oe*OO Q.0e+00 0.Oe+00 O.Oe*OO 0.00+00 0.00+ ODe+O O.Oe+OO Q-0ev0
To-17m OO*OO 0.0.+00 0.0.400 O.5+.35 0-34 6.00 10 0.00+O +00 0.0 705 .OO-O
T-25 1.9013 0.04OO 0OeOO 6.35 7.370 4o-13 O.O*OO MD0.0 0 1.e3.3.402
R1u-lO 0.00 0.O+N0 O.e0.0 0.0.00 4.0e00 3.0e010 O.0.O0 M0.0400 Z3e0 .Oef0O

Cs-134 0.0.4 0.0.+00 O.0+OO 0.04+00 0.00400 0.0.400 0.0.400 0.0.400 0.00+00 0.0.40
Cs-13 9 3601 00.00 .O 400 0.0.4 00 lO-O.4 O 0 0 0.00+00 0.00+00 O.O-3O

Cs-uS .8-3 0.00.00 0.00+00 0.0 .40 z"0 0.00+00 103 0.0" 000 0.00+00 0.0000 0.00+00

Ba133 1.204 O.O.4O O.O+O 9.7-14 4.90 23e-04 0.00.00.00400 1.9413 920
d;-h7a *14lwW-L73 :W CROW'Q71 =M QMO01 wW
C141 0000 0.O&+400 0.0.+00 0.0400 0.0.e+0 0.0.400 00.0 0 0O.OO 00+.00 0.0+00
C6-143 0.0000 0.00+00 0.0.400 0.0.400 0.0400 0.0.40 0.0.+0 0.000 0000 0.0.4
Pm-147 0.0.00 000 a" O 0 0.0e+ 0+00 0. 0040 0.00400 0.0.400 0.00+00 0.0+00

_UE- _ 4 _ _ _7_
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ABendix G-2 Nammtl=d Effectme Doses fim Cam=Avcdi - NralzdEfcveDss fromCo
Table G2A4 Nonnarized effective doses from all pathways: Leachate-munlclpal-slag

RadonusIde Mass-based effective dose (Svly per Bqfg) Surficial effeceve dose (Svly per BqIcm2)
Riue Mean 5th 50t 90th 95th Mean 5th 50th 90th 95th

Smn151 0.0+00 O.000 .0000 0. 00 a O.+0000 0.0000 0.040 0.00 Qe+OO

Eu-154 O.O+00 0.00400 0.Oe+00 0.Oe+00 O.e+00 .Oe40 0.00400 0.0e40 0.0000 b 000
Eu-155 0.040 0e+OO 00400 0e+OO 0.00+00 oe+00 00+00 00400 0.00400 0.0e+00
Gd-153 0.0000 .Oe 09400 0.00+00 OAe+OO O+.00 0.e+W 00 OAe4 O.e+OO
Tb-160 13.0__ 00000 Oe+00 0.0&400 0.0040 1Ae-22 0.00400 00e00 0.00400 0.Oe+00

W-181 1.6.0-l O.e+O O.0e00 0.0+0 0.e+ 3Ae-l 0.0+00 0.0040 0.Oe+00 0.Oe+00
w-ja 8e5 3.5.4 0.0400_00.40 0.0.4 e00 I40 7Ae420 0.0e400 0.0.400 0.0.400 0.0.400

Ir-192 6..400 O.e+00 O..+400 0.0040 0.04 0.0 0.00+00 Q~eOOe O .Oe+OO 0.0e+OO 0.0.+00
114 5.2e-10 0000 0.000 0e+00 0.000 1.002 0.00400 0o40 O.Oe+O 0.0e+0

Pb-210 4.7.-S 00.00 000400 O.400 O0.040 L.1-09 0.0040 MO040 0.0.400 O.0.40
I-17 .O400 OAe00 O.e400 0.0400 0.0. 0.00400 0.0000 .04 O.Oe .00400 ..0.00

Ra-226 0.e000 O.Oe00 O.e0 0.00400 .0eOO 0.0e00 000e00 00e00 O.0e00 0.000
Ra-P21 0.000 0.00 0.0+00 O.40 0.00400 0.100 O.e+00 e000 O.00 0.000
Ao27 Q Oe+0 0.0000 O.0e0 O00 Oe0 00400 O.Oe+0 0.O.00 0 Oe+00 O.Oe+00
Th-22B O..400 0.0.400 O.O.+0 O.a+ O.000 00.0 0O+0 0.0 0.0000 0.0400

Th-230 00.00 0.00 O .Oe0.00 0.0.400 0.0.e00 O.OeOOO 000400 0.O+00 O.Oe+00 .Oe00
hs22 0.0tO O.Oe+00 O.OetOO Q.Oe+OO QOe+00 O.Oe+OGO QOe+0O.O00 O.Oe+0O.Oe00

Ph-231 0.0.400 0OA+00 0.00.00 O00 0.0.400 0.000 0.00400 0.OO 0.0+00 0+00

U-232 Se-02 Oe+00 0.e+00 0000 O.Oe+ O 33.3e- OA+00 O.0+.00 O.e+00 O.e+0

U-234 B.A00 O.0e+W 0O+OO L0o.e+O O.OevOO 0 O.e+OO Q~e+OO O.Oe+ 00Pa 231 O Oe.3 O.+OO OAOe+00 OAOe+00 OAOe+00 1. - O.Oe*OO O0..40 0000 000001F232 719QM O Oe+ 000+00 OAe+COO Ue-2 01W0o O.O 0.e00 Q.Oe+OO
U-234 B-03 0AeOO 00 0.0040 0.000 1.02 0.O00 0.0e+ 0000 O.Oe0
U-236 .Se-W03 O.Oe+00 0.0.400 0.0.400 00.00 1.5e.02 O.e4 0.0W 0.000 0 O.e00
U23G 7.0413 0.00+00 0.0.00 O.e00 O.e+00 1-08 0.0000 .Oe+OD O.Oe+00 .0040

U238 4AEW OOe+WO.Oe00 0.e00 C.Oa00 1A.6 O me+0O O Oe+O O Oe+OO Q-Oe+0OPu-236 13.-OS 0.00400 O+.00 O.000 Oe00 2.9 00.00 O.Oe+0 0.0+00 0.00+00
Pu-28 3e-08 0.040 O40 O.040 O.0e40 &7e08 0000 O.0e+ 0.000 0.Oe+
Pu-239 49e06 000 0.00400 O.0a400 0.00400 9.S06 0.00400 000400 0.0.400 0.00400
Pu-240 45.06 0.0040 O.040 0.0400 000 9.106 o0040 o00400 0.0.40 .oo 0

Pu-242 4£-64 0.00 .0e00 000 0.0.40 0.7<o06 040 0.00 O 0.0.+400 0.000
244 6.9406 00400 0000 O.0e00 O0e+O 1.1-e 0 040e+0 0Oe+00 O.e+0 O.e+W

Cm-242 3.e 04 .0.40 0.0.4+ 0.000 0.00 e+O04 0.00+00 O.O+O 0.e4 0Oe.40

Am-242 0040 0.00 0.00 0000 O.Oe+0 .04 O0e4OO 000 O.e+0 0 0.OeWO
Cm-242 0.0e+0 000 0.0eO+W O.e400 0.0000 00e400 O.+0 O00 0 0 00 o4O 0.00

Cm-245 0.0A00 0.+OO O 0.0.00 0.0.400 O.0e00 O e+ O.e O0400 0.0.De O.e+0
Cn-248 0.040 0.00400 040 0.00 0 00O00O0.0.400OOOoOO 0.00400 0zeO .00400 000Ckre-247 0 OOeOOO~vO O.Oe+OO 0000+ O&e0OO Oe+OOO Oe+OO OJe C Oe+ OO OAe+ A 0

Cn248 Oe+OO O.Oe+OO O.Oe+OO OOGe+N O~e+O O.Oe+O m +O O~ew GO+O OOe+OO OO+N

Bk-249 QOe+ 000 0.0.400 . 0.+W 0.00400 O 0.0.400 0.0.40 0.Oe+O0 000 Oe40
Cf-248 1.1 O 000 0.0.40 .O.4OO 0e40 2Ae.09 O.e+0 O+O 0 Oe+O .0000

Ct4SO 1.808 Oe0O 0400 O.0.400 0.e.0 3.9e.08 0.400 00400 0.0400 O.e+
Cr-251 5-OW 0.00400 O.0.0 0.0.+00 0.0e+00 13-O5 .Oe+ 00.400 0.000 00.00
Cr452 3.9 0O0 O .0.+O 0.00+00 0.0.400 SA- 0.0e+00 O.Oa+0 O+0 0.Oe+O0
CF254 1.1e-39 00W 00.00 O.+04 O.+0 2A&9 O.e4 0 e00.00 OOe+O 0.00+00

Note: To convertieso vWlues to coentional uirt (menly per pCUg or meny per pCUcm . nufti by .7e4
u-I-I-I r(UR�XAs-RV'*U
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