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Kerr-McGee Nuclear Corporationi

! ;~ -ATTN: Mr. W. J. Shelley Director >

Regulation and Control2

) Kerr-McGee Center-
Oklahoma City, Oklahoma 73125i

:

| Gentlemen:

This is in reference to the NRC commitment contained in our May 20,1977
1etter to supply you w!th procedures for calculating organ dose estimates<

upon receipt of this information from Dek Ridge National Laboratory. We <;
] have. learned that ORNL uses "The AIRD05-II Computer ~ Cdde for Estimating

'

i Radiation Doses to Man from Airborne Radionuclides in Amas Surrounding
i Nuclear Facilities. ORNL-5245" which' combines meteorological input with
j dose conversion computations to obtain the estimated doses.

.,

i We have estimated that contributions to radiation doses for the
i radionuclides of interest (U-238. U-235 U-234. Th-230, Ra-226) due to |

'

| esposum from particulate fallout on the ground, from inhalation of'

resuspended particulates, and from immersion in air are negligible,

: compared with doses from inhalation of airborne particulates and ;

j ingestion of radioactive materials due to particulate deposition.
.

Consequently in the interest of simplifying the calculations, we are ;<

} L forwarding copies of material extracted from ORNL-4992, "A Methodology
*i for Calculating Radiation Doses from Radioactivity Released to the j
i Environment." This material will permit you to calculate the desired

1

; dose estimates by hand from pmviously used Chi /Q values and your j
'

: revised effluent estimates. '
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If you have any questions concerning the calculation procedures or need
further information, please contact me at 301-427-4103.

;

L Sincerely,

OriginalSigud by

!

J. E. Rothfleisch
Fuel Processing & Fabrication Branch
Division of Fuel Cycle and

Material Safety

Enclosure:
Extracts from "A Methodology for
Calculating Radiation Doses from
Radioactivity Released to the
Environment"
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TABLE 4-8 INREM SAMPLE PROBLEM II

Internal dose calculations for Co in liquid effluents at a con-55

centration of 1 x 10-" pCi/cm or ina

pCi/cm . A deposition velocity of 10 gaseous effluents at 1 x 10-152

ground deposition of radioactivity from the air.m/sec was assumed in calcuhting

Inhalation of radioactive material (50-year whole-body dose
a.

commitment)

1.0 x 10-15 pC1/cm2 x 20 m day x 105 cn'/n' x 365 days /yr
x 5.97 x 10-8 rem /pCi- (Table 4-2) x 10 mrem / rem = t.368

x 10-5 mrem /yr.

b. Ingestion of water that contains radioactive material
x 10-" pCi/cm 3

x 10$ cm'/ liter x 1.2 lite ay
x3 ays/yr x 4.48 x 10-3 rem /pC able4-3)
x 102 mrem /r 1.96 x 10-'' rem /yr.=

c. Ingestion of fish

1.0 x 10-" pCi/ x 1 cm'/g x x 102 (freshwater.

bioac ,ulatio.n factor from Table 4-1 20 g/ day ~

365 days /yr x 4.48 x 10-8 rem /pCi (Table 4-3
.

x 103 mrem / rem = 6.54 x 10-5 mrem /yr.

d. Ingestion of terrestrial food
i 1. Above-surface crops ..

1.0 x 10-15 pCi/cm2 x 10-2 m/sec x 3.15 x 10 sec/yr7

x 1.19 pC
C/ day (Table 2-8) x 4.48 x 10-3 rem /pCf

,

(Table 4-3) x 10' mrem / rem x 105 cm /m2= 1.68 x '3

10 8 mrem /yr.

r
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TABLE 4-8 (C0flTIf1VED)

2. Milk

1.0 x 10 15 pCi/cm x 10-2 m/sec x 3.15 x 10' sec/yr3

x 0.113 " ${ day (Table 2-8) x 4.48 x 10-3 rem /uCi

(Table 4-3) x 108 mrem / rem x 10 cm /m3 = 1.59 x 10-"5 3

mrem /yr.

3. Beef

1.0 x 10-25 pCi/cm' x 10-2 m/sec x 3.15 x 10 sec/yr7 *

jf$[ day (Table 2-8) x 4.48 x 10-2
/x 0.743 rem /pCi

(Table 4-3) x 103 mrem / rem x 10 cm'/m' = 1.05 x 10- 35

mrem /yr.
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D ESE Cup >ITPEhT (REMSI FRON INHAL ATION OF M A010NuCLIce s
.

NUMBER OF THE REFERENCE E VENT e 1
.

.

A GE CF T HE INDIv10UAL AT TIME OF E VENT * 21.000 VEARS.
TIME AFTER EVENT kHEN INT AKE BEGINS = 0. 0 YEAS $.
T19E AFTER EVENT WEN INT AKE ENOS = 0.003 VEARS.
DUR ATION OF THE INT AKE PE RIOD = 0.003 YEARS.
i t4 E AFTER EVENT WEN 005E INTEGRATION EEGI NS = 0.0 VEA85.
T IME AFTER EVENT WEN DO5E INTEGRATION ENOS = 50.000 VE ARS.
DUR ATION OF 005E INTEGRATION = 50.000 TEARS.

| |
| l
i 10. NUCLICE T3TAL 800Y BONE MUSCLE THY ROI D LIVER KIONEYS SPL d N Tc5IES CvAx116
| 1 H-3* 1.0775-04 NO D ATA A0 DAT A hu O AT A NO DATA hJ DATA N0 JA TA NJ O A T A ha dAIA

2 B E- 7 3. 756E- 04 3.417E-04 ha CATA Ad D AT A 7.760E-04 d.13)E-04 1.*A=E-0, kJ DAIA hu 6AIA
f 3 C-14 4.240E-04 2.262E-03 ha CATA NO D AT A NO DATA N0 DATA h3 JAIA NO DAIA AC OAIJi

. 4 F-18 5. 451E-0 5 4.573E-04 ha DATA ho DAT A NO DATA NJ DATA h0 da l A hJ DAIA hu OAIA
I 5 NA-22 1.382E-02 h0 D AT A h0 CATA hu O AT A NO DATA mJ DATA NO uATA hJ DAIA hu uAIA |

6 NA-24 1. 2 72E -03 h0 D A TA ho CATA h0 DAT A NO DATA NO DATA N OAIA hJ DAIA hG uAIA
7 SI-31 4. 621E -05 ho DATA ho CATA ho DAI A NO DATA NO DATA N uAIA 4.0$Jt-us 2.2 7 a l-u p

8 P-32 6.144E-03 1.65 3E-01 h0 DATA ho D AT A 9.519E-03 40 DATA NJ DA TA h0 DAIA hu LAIA
9 5-35 1.948E-03 4.462E-03 NO CATA NO D AT A NO DATA NO DAIA Nd JA I A l.6d2E-03 A0 6 A IJ
10 CL-36 5. 921E-03 h0 D AT A h0 CATA NO C AT A NO DATA NJ DATA hd d A I A hJ DATA hu bA3A
11 CL-38 4.696E-05 ha D AT A A0 CATA ho D AT A 40 DATA Nu DAIA N GA TA NJ UAIA hu LAIJ !
12 K-42 6.533E-04 NO D ATA 9.960E-04 - NO DAT A 5.044E-04 NJ DATA 1.1436-w3 hJ uAIA hu uALA |
13 CA-45 8. 023E-03 3.647E-01 NO DATA hu D AT A NO DATA NO DAIA N OA KA h0 DAIA hu uAIA [|414 CA-41 3. 950E - 03 6.665E-02 hu OAI A hu DATA N0 DATA NJ DATA NJ uA IA 40 calA hu uAJA |

15 SC-46 7. 48 6E -03 1.13tE-02 ha CATA hd D AT A 2.759E-02 2.4sJE-02 NJ UA IA hu UAIA hu ud3A 0: |
16 SC-47 2.110E-04 1.444E-03 ha CAIA NO DATA 1.123E-03 d.co2E-04 NJ sAIA hd UAIA A0 uAIA '

17 SC-48 9. 789E- 04 1.42 4E-0 3 h0 CAIA Nd D AT A 3.22SE-03 1.869E-03 hu d4 TA h0 uAIA hb ualJ
18 V-48 6. 000E-0 3 7. 23 7E-03 h0 DATA NO D AT A 1.017E-02 2.253E-62 1. 4 & oE-92 mu u d t A AO MAIA
19 CR-51 1. 741E -04 ho D ATA h0 CATA 1.8 8 3E -04 NJ OATA 5.303E-05 hd G A T A NO DAIA AO OAIA
20 MN-52 2. 7 7 0E - 03 h0 DATA h0 CATA h0 D AT A 1.3040-02 NO DATA NO uA la hd UAIA hu uAIA
21 MN-54 2. 59 5E -03 NO DATA ho DATA h0 D AT A 1.596E-02 NJ DATA NJ uA IA hu OAIA hu OAAA
22 MN-56 6.565E-05 NO D AT A A0 CATA NO D AT A 4.315E-0* NO DATA NJ dA TA hu OAIA Ab LAIA
23 FE-55 9. 45 3E-04 1.356E-03 NO DATA A0 DAT A 4.123E-0 3 NO DATA 7.JWJc-Ga 40 UAIA AG uAls
24 FE-59 1. 08 6E -02 A0 D ATA AC CATA NO DAT A 3.020E-0 2 NJ OATA 4.Alet-ug nd DAIA Ad udJA
25 CO- 5 7 3. 46 6E-04 h0 D ATA h0 CATA A0 D AT A 4.244E-04 d.051E-0) 1.1J at- u, hJ D AI A hu UAIA
26 CO-584 1. 53 4E-05 ha D ATA h0 CATA NO DATA 1.6 8 2 E-0 5 3. 4 71E-06 4.a>9E-Oo hJ UAIA 60 bAZA
27 CO-58 2.146E-03 ha DATA ha CATA ha DAI A 2.100 E-0 3 3.612E-04 5.dzoE=ut kJ UAIA hu OJJA
28 CD-60 5. 96 8 E -0 3 60 DATA ha CATA NO D AT A 5.89sE-03 1.04GE-03 1.* set-QA hw OATA hu uATA
29 NS-59 2.151E -0 3 1.2 9 CE-02 ho CATA NO DATA 4.9 79 E-0 3 No DAIA NJ Jafe hJ 9AIA hw WA3A
30 N 5-63 5.734E-03 1.194E-01 A0 DATA NQ O AT A 1.336E-02 hu OAla Nd JA I A NJ WAIA hu udIA
31 N8*65 6 4 3 Ct = 0S 4.2215-03 ho CATA hu DAT A 1.#0F8-04 hu OATA NJ 94fA 69 patA hu usaA
32 Cu-64 5 4101-05 ho 0AIA NO CAIA ho GAT A 1.302E-04 4.2344-04 4.osts-04 kJ OAIA hu OAls
33 24-65 1 930E-02 8.81CE-04 1.5344-02 h0 DATA 4.495E-02 2.999s-04 NJ DAIA 4.>46t-04 e.azel-da
34 2N-694 1.166 E- 04 5.739E-04 a.162E-05 ha D AT A 1.3FSE-03 7.992E-04 N JAIA 1.4Aet-u4 4.7,2t-os
35 Z4-69 4.184E-06 3.22 3E-05 2.929E-06 NO bATA 6.317E-0 5 J.90*t-05 NJ u4in e.swCE-06 1.*e 41-v a
36 GA-72 2.544E-04 1.14 3E-0 3 ho CATA NO D AT A 1.58JE-03 5.tivE-04 5.a71E-04 kJ uAIA hu udIA
37 GE-71 2. 504E -06 ha OATA ho CATA h0 D AT A 9.516E-0 6 1.17 3E-Cs N dAIA N uAIA hu CAIA
38 A 5- 7 3 1.035E-03 ha D ATA hu CATA NO D AT A 9.4 74 E- 04 1.5916-03 h0 OA I A NJ UAIA ha uALA

*
.

*0ne or more parameters taken from a source other than ICRP Publication 2.
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| TABLE 4-2(continued)

40. NUCLI3E T3Tal 800Y BCNE . MUSCLE TNfROID LIVER EIDNEf5 Se ttEN TEsTE5 Lv&M413a
*

198 RA-223 6.9195-01 6.8f0E 00 ha DAIA No DAIA hu OATA Nd DAIA N JAIA Ad UAIA A uAJA ,

{,
199 RA-224 2.e*f 7E -01 2.134E 00 hG DATA M OAI A HO DAIA MJ OAIA M JAIA ha u d I A hu UAIA

201 44-228 2.215E'01~ 1.667E'02~h0 OAIA~ hd D AI A NO DATA ' 'NO DAIA''' M Ja l A % DA3A AC 9AIA
200 aA-226 4.146E 01 4.028E 02 ho 0AIA M daIA nu UAIA hb uAIA

hC'OATA h0 OAI A ~' ho DATA
202 AC-227 2.760E 02 4. 99 CE 03 h0 DATA ho OAT A 6.394E 02 2. J9 5E 02 M JAIA Nd UAIA hu uAIA
203 AC-22S 1. 565E -02 2.112E-01 ha CAIA ho C AI A 8.160E-0 2 1.04aE-92 W 0A TA hd ualA hu 9A3J

[ 204 TH- 22 F 9.632E-01 3.43 3E 01 ha CATA NO D AT A 4.839E-01 2.742E uu M JAI 4 NO DATA hO WATA
205 Trt- 22 9 4 16CE 01 1.267E 03 A0 CATA NO D AT A 1.66aE 01 9. 2 76E C1 M JAIA hu DATA A uAIA
2 06 TH- 2_3_) IM25E_02 5 2}}E 03 h0_ DATA QQAT A 2.3 4 8E_ D 2 __.1.12 0tk 0 3_ NJ uA I A M uATA Ad walJ

76 M H-231 5.041E-05 1.129E-03 h6 OAIA NO D AT A F. 331E-0 5 3.66CL-Gs M JAI 4 hd UAIA hu udIA
208 TH-232 1.841E 02 5.91CE 03 h0 DATA Nd DATA 2.00$E 02 9. 636E 03 M OAIA hu D A I A hw UAIA
2 09 TH-234 5. 74 0E -0 3 2.044E-01 A0 CAIA NO D AT A 9. 3 51 E-0 3 2.299t-02 M JAI 4 hd uAIA hu uAIJ
2 10 PA-233 2. 68 7E-01 6.52 5E 03 ha CATA ha DAI A NO DATA 1.297E OJ NO 043A M ud3A hu uA3J
211 PA-231 3.989E 02 1.00 3E 04 h0 CATA NJ D AT A 4.013E 02 2.162E 03 NJ d414 hu UAIA AL uAAA
2 12 PA-233 2.2955-03 1. 29 4E-02 hO DATA NJ DATA 2.16sE-0 3 1.GG4 -62 M dAIA hd UAIA hu uAAA
213 P A- 23 4* 8.062E-05 3. 87 CE-04 A0 DATA NO D AI A 9.259E-uS J. J 5 2E-94 NO JAIA nu UAIA hu OA3A
214 U-233 1. 5 76E 03 1. 02 9E 01 hC CATA ha DAI A NO LATA 2. Ca 3E C1 M dAIA hu UAIA h UAIA
2 15 U-232 7.329E 00 1.055E 02 h0 CATA NO D AT A NO DAIA 1.12%E 01 M uAir M uAIA h0 ud1A
2 16 U-233 1.3095 00 7.195E 01 NO CATA h0 OAT A NO DATA 5.13(E us kJ dAra ha uAlm ku uAIA .

| 2 17 U-234 1.334E 00 2.111E 01 ha CATA h0 DAT A NO DAT A . 5.C2tE.CJ hu JAIA h4 OAIA hu DAIA
11S U- 2J 5 1 204E 03 2.02 3E 01 ha CATA NO DAT A NO DATA ~ 4.72CE 00' NJ 04 I4 ho u A I A hO uA3A'

2 19 U-236 1.~ 2 3 05 ' 00 2. 02 3E 01 ~- hc C AT A - ha DAT A ho DATA 4.822E"Of NJ dAIA M OATA h4 UAJJ
2 23 U-237 2.8395-04 7.56 SE-04 NO DATA NO D AT A NO DATA 3. 5 F CE-03 M dalA M UAIA ha UAZA
2 21 U-238 1 171E_03__,,1.93 5E 01_, h0 CAT A , _ NO OAIA. Nd DATA 4.412E 90 hJ dA IA NJ UAIA AC 0414
222 NP-237 1.386E 02 3.344E 33 NO DATA NO D AT A 3.09 7E 02 1.6JLE 03 M JAIA hJ DAIA ha uAIJ
223 NP-239 1.765E-04 2.63 CE-03 ho CATA hu D AT A 2.873E-04 a. h 5E-C* M UAIA AJ DAIA hu DAIA i,
224 Pu-236 9.113E 01 3.22 CE 03 h0 C4TA NO DAT A 2.799E 02 2. C91t 92 NJ U A I A hJ UAIA AL D A T A .

225 PU-238 1.435E 02 5.705E 03 NO CATA NO D AT A 8.16*E O2 6.Cd7E C2 NO 0AIA hQ DATA AV 9A3A N |

226 PU-239 1.592E 02 6.555E 03 h0 CATA hd D AT A d.962E 02 6.764E u2 M OAI4 M ualA hu uAIA |

227 PU-240 1.590E 02 6.551E 03 h0 CATA h3 U AI A 8.962E 02 6. 764E G2 NJ 04I4 hJ uA3A hu UAJA l

225 PU-241 2. 546E 00 1.24 CE 02 A0 CATA NO DATA 6.410E 00 1.219E 01 M WAIA NJ DAIA hu OAIA
229 Pu-242 1.534E 02 6.00CE 03 NO CATA hd D AT A d.623E 02 6.sust 02 hd UAIA hu UAIA hu UA1A
2 33 PU-243 2. 014 E -05 8.711E-04 ha CATA h0 D AT A e. 519 E-0 5 9. 401E-05 W dAIA hd UAIA hd DATA |
231 PU-244 1. 75 7E 02 7.102E 03 NO CATA NO DAT A NJ DATA 7.424h C2 NJ OAIA AJ pAla hu va3A i

2 32 A4-241 1.356E 02 2. 06 9E 03 AO DAIA ho D AT A 7.174E 02 a. Cite 03 N DAIA hu DAIA hu UAIA |
233 A4-242M 1.371E 02 2.084E 03 ha CATA h3 U AT A 6.99*E 02 1. C0 7E 03 M u4 IA ha uAIA hu uJIA
234 A4-242 1.173E-02 1.47tE-01 AC OATA NO DATA 1.ShE-01 d.C0$E-62 M UAIA hJ udIA AL UA1A
235 AM-243 1.325E 02 2. 06 4E 03 hG DATA ho D AT A 6.9 7 TE U2 9.593E 02 M DAIA AG DAIA hu wAIA
236 A4-244 2. 08 5E-04 2.985E-03 h0 CATA NO DATA 1.366E-0 3 1.s51E-wJ NJ UAI4 h) DAIA hu uAle
237 C4-242 3.380E 00 5.092E 01 h0 CATA ho D AT A 5.149E 01 1. S J8s 01 NJ 0 A TA hJ waia ha uA3A
238 CM-243 1.027E 02 1.F71E 03 ho DATA ho D AT A 6.420E 02 4.7vif 92 W G A I4 M UAIA hu 9AIA
239 C4-244 7. 45 0E 01 1.256E 03 ho CATA hQ D AT A 5.419E u2 J.47at 02 hJ JAIA hJ QAIA hu udIA
2 40 C4-245 1 4411 02 2.551E 03 NO CAIA Nu D AT A 7.1J4E 02 6. 72 5E 02 M JAIA ha uATA hu UAIA
241 C4-246 1 441E 02 2.548E 03 h0 DATA no D AT A F.13et 42 9.72LE u2 NJ uA TA hJ uAIA hu uA3A
242 CM-247 1.415E 02 2.46 2E 03 ho DATA hQ U AT A I.JJWE Od 6.60$E 42 AQ dAGA NJ udI A hu peJA

243 C4-248 1 16TE 03 2.0 7E 04 ho DAIA hu DAIA S.liet 03 S.444E GA ha d A T A ho pAIA hu UAIA
2 44 C4-249 5.989E-05 9 329E-0, ho CATA Nd DATA NO DATA h0 OAIA hd VA I A NJ uAIA hQ udIA
245 84-249 2.8751-01 1.21 CE 01 NO DATA ha OAI A NO DATA hu OAIA NJ OATA bd DATA AU ud5A
246 84-250 1.999E-03 8 13ff-02 ha DAI A NO D AT A NU DATA hd DAIA kJ ualA hu OAIA hu UAIA
247 C F- 249 1. 742E 02 7.038E 03 hC DAT A h0 DAIA NO OAIA NO DAIA Nu wAIA hU uA1A hu uAAA
248 CF-250 5. 52 7E 01 2.211E 03 ha DATA NO DAT A kJ OATA NO DATA NO uAla M UAIA h uAIA
249 CF-251 1.738E 02. 6.902E 03 ho DATA NJ DATA NO DATA NJ UAIA hd dAIA hu bATA hu OAIA
2 50 C F- 252 4. 359E 01 1.82%E 03 ha DATA M DAT A NO DAIA M UAI A M 9414 W uABA A wAAA

1
!

*0ne or more parameters taken from a source other than ICRP Publication 2
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NO. NOCL I DE 53LusLE IN501uSLE 50LUSLE 1450LuoLE
154 V8-175 N3 34TA 5.4,$E-03 1.uo7E-02 1.0 6 F E-J2
155 LO-177 N3 DATA 9.4 3 3E -0 3 1.0 aft-02 1.uoiE-02 ,

156 HF-181 N3 04IA 8.835t-02 1.00lE-02 2.134L-02
157 T A- 182 N3 3414 2.912E-01 2.312E-02 3.04vE-02
158 W-181 N3 D414 5. 4 5 CE-02 2.6adE-0J 3.$3FE-u3
159 W-185 N3 DATA 5.871t-02 F.115E-03 1.06FE-02
160 W-187 N3 3414 3.996E-03 1.00TE-02 2.1J,E-02

161 W-188* N3 DATA 3.5d5E-01 3.049E-02 4.269E-02
162 RE-183 N3 DATA 4.158t-02 2.1J4E-03 4 469E-03
163 RE-186 NJ 34T4 1.24LE-02 1.06TE-02 2.66st-u2
164 RE-187 NJ 34T4 1.315E-02 3.557E-0, 1.001E-u3
165 RE-188 NJ DATA 5. 4 9 6E -0J 2.134E-02 3.S$lE-02
166 05-185 N3 34 T4 1.*09E-01 1.007E-02 2.13,0-02

167 05-191M N3 D4T4 6.81sE-0, 3.557E-o, S.336E-us
168 05-191 N3 DATA 1.552E-02 5.3 joe-0J 7.115E-03
169 05-193 N3 D414 4.477E-03 2.13,E-02 2.Ji2E-02
1 73 IR-19C N3 DATA 1.595E-02 5.J36E-on i.115E-03
171 TR-192 N3 D A T A 2.52iE-01 2.312E-02 3.5$1E-02
172 IR-194 N3 04I4 S.34aE-03 2.6ebE-02 4.2cvt-02
113 PT-191 N3 J4T4 8.312E-u3 T.115E-us 1.CoiE-02
174 PT-1939 NJ 04T4 9.69 3t-0, 1.061E-03 1.06FL-03
175 PT-193 N3 3414 2.odFE-02 5.33&E-04 1.11>E-04
1 76 P T- 19 7M N3 DATA 2.381E-04 1.06FE-us 1.uo7E-03
177 PT-197 N3 04fA 1.039E-03 1.11$E-03 1.0alf-02 e

1 78 AU-196 NJ DATA 1. 02 9E-02 5.33ef-03 7.115E-0J O
1 19 Au-198 N3 DalA 1.064E-02 2.134E-J2 2.66dE-02

. 180 A u- 199 N3 DATA 3.65 cE-03 5.336E-03 F .115 t-03
181 HG- 19 N N3 34T4 1.817E-03 5.336E-J2 7.11SL-02
182 HG-197 N3 3474 1.2$6E-u3 5.336E-0, 2.J 12 E-u j

183 HG-203 N3 DATA 5.16 3E -02 2.134E-03 1.DoiE-02
184 TL-200 3. 6 3 4E -05 1.84tE-03 2.JT2E-03 5.336t-03
185 TL-201 5 101E -0 5 3.24tt-03 3.04WE-JJ F.11SE-03
186 TL-202 . 2.2955-04 2.696t-02 7.11bE-03 2.13 * E- 02
187 TL-204 3.18 6E - 04 2.476E-OL 1.0 ale-02 2.13*E-02
168 P8-203 e N3 DATA 1. 83 6E-03 2.372E-03 J.557E-0J
189 P8-204M* N3 Dai4 2.$34E-0, 2.134E-02 2.o dE-02
190 PS-240 N3 04TA 2. 70 sE 01 5.330E-03 T.115E-03
191 P8-212 N3 3ATA 3. 3 3 3E-01 2.134E-0J T.libE-Ci
192 BI-206 N3 D4T4 4.* S 3E -02 2.66sE-02 3.04vL-62
193 81-237 N3 3414 4. F $ 1E -01 2.13*E-02 2.13*E-02
194 81-210 N3 0414 1.144E 03 2.372E-02 J.0 49 E- 02
195 88-212 NJ 34T4 3.19JE-02 2.6meE-0J 3.>>iE=us
196 po-210 N3 Defa 3 234E 01 3.049E-02 4.269E-92
ter 41-288 N3 Def4 1.6f24-01 1.06ft-03 2.144k-02
898 ma-213 NJ 3e 4 2.oflE ut 2.13*E-01 3.0*dt-01
199 RS-224 N3 0a14 9.064t 00 1.06FE-01 J.Ji2t-u!
200 Aa-2ge N3.34!& 1. 2 0 SLQi. 2.!JsE-J2 3. Salt-02

7 b IiiU228 NJ 04f4 1.6FSE 02 2.06dE-02 S.336E-02 &'
202 AC-227 N3 34T4 2.491E 02 3.949E-JJ 4.2avt-us
203 AC-228 N3 DATA 3.003E-01 1.06FE-02 1.00lt-02
204 IM-22T N3 34T4 3.829E 01 S . J 3 6 E -0 2 1.14>L-02

*0ne or more parameters taken from a source other than ICRP Publication 2.
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TABLE 4-2 (continued)

LUNGS G.I. TRACT
10. NUCL 10E $3LUBL E IN5oluBLE SOLUELE INSOLUBLE205 TH- 22 8 NO 34TA 1.03 7E 03 F.115E-02 1.061E-012 06 TH-230 N3_34T4 6.415E 02 _ 3.0$9E-02 3.55FE-02207 TH-231 N3 3414 1.077E-03 4.269E-03 5.3 36 E -0 3208 TH-232 N3 DATA 6.152E 02 2.66dE-02 3.04vt-02209 TH-234 N3 34T4 1. 95 5E-01 5.336E-02 F .115 E-022 10 PA-230 N3 DATA 8.475E 00 4.269E-0J 5.3 36 E-u 3211 PA-231 N3 Data 5.936E 01 3.55FE-02 4.209E-022 12 PA-233 N3 3 4 T 4 3.67aE-02 7.115E-03 1.06FE-u22 13 PA-234* N3 34TA 1.515E-03 NO CATA hu UATA2 14 U-230 N3 3414 5.664E 01 2.13*E-01 2.66cE-01215 U-232 N3 D414 2 29dE 02 3.55FE-02 *.269E-02216 u-233 k3 3414 5.49 7E 01 3.049E-02 J.551E-02217 U-234 NO DATA 5 3d7E 01 _ 3.049 E -02 3. 5 5 F E-02JS U-235 N3 DATA 5 05FE 01 3.55FE-02 4.269E-022 19 U-236 N3'34TA 5.167E Ol'~ 3.049E-J2 3.5 51E-02220 U-23F N3 04TA 7.Od4E-03 ho OATA ha OATA221 U-238 N3 04T4 4 72FE 01_ 2.666E-02 3. 55 F E- 02222 NP-237 '~

N3 DATA 5.387E 01 3.0 49 E -02 4.26vE-02223 NP-239 N3 3ATA 3.35CE-03 1 115E-03 1.06FE-02224 PU-236 N3 04fA 6.68 3E 02 h0 CATA NO CATA225 PU-238 N3 DAT4 1.885E 02 3.55FE-02 4.269E-02226 PU-239 N3 04T4 1. 73 2E 02 3 55FE-02 s.269E-02227 PU-240 N3 34T4 1.772E 02 3 551E-02 4.2o9E-02228 PU-241 N3 DATA 1.647E-01 F.115E-04 1.06 7 E-03 a229 PU-242 N3 04T4 1.705E 02 3.049E-02 4.269t-02 $
*

2 33 PU-243 N3 D4T4 3.61 EE-04 3.557E-03 2.66dE-03231 PU-244 N3 34TA 1.953E 02 1.06FE-01 1.06TE-01232 A M- 241 N3 04T4 6.262E 01 3.5)lE-02 4.269E-02233 A M-2 42M ' N3 DATA 2.49CE 01 1.061E-02 1.06TE-022 34 A1-242 M3 DAT4 1.375E-01 F.115E-03 1.0eTE-02235 AM-243 N3 04T4 5.936E 01 3.557E-02 4.2a9E-02236 AM-244 N3 DATA 2.653E-04 2.134E-04 2.66dE-042 37 CM-24{ N3 DATA 4.04 7E 01 4.269E-02 5.336E-02238 C4-243 N3 DATA 6.529E 01 4.269E-02 5.3364-022 39 C4-244 N3 34I4 6.475E 01 3.55FE-02 4.269E-022 40 CM-245 N3 DATA 6.0*4E 01 3.55FE-02 4.269E-022 41 CM-246 N3 3454 6.154E 01 3.557E-02 4.269E-022 42 C4-247 N3 34T4 6.04 6E 01 4.269E-02 5.336E-w2243 C4-248 N3 34T4 4.95 3k 02 F.115E-01 4.067E 00244 C4-249 NJ 04I4 1.24 9E-04 4.269E-04 5. 3 3.E-04 )245 84-249 N3 DATA 5. 36 5E-0 2 2.134E-03 2.1 J 4 E-03 1

246 84-250 N3 DAT4 2.42CE-03 4.269E-03 5.3 3aE-u 3247 CF-249 N3 34TA 6.591E 01 4.2691-02 5.3 36E-02248 CF-250 N3 Onit 6.602E 01 3.55tE-02 5.336E-02249 CF-251 N3 DATA 6.48 3E 01 3.557E-02 4.269E-022 50 CF-252 N3 34 T A 2.008E 02 1.067E-01 2.134E-01251 CF-253 N3 04T4 8.46 CE 00 7.!!5E-03 7.115E-03252 CF-254 N3 OAT 4 1.32 9E 0 3 T.115E 00 1.06TE 012 53 ES-253 N3 34TA 1. 06 6E 01 4.269E-02 5.336E-02254 E S- 2 5 4M N3 0414 1.09sE 00 5.336E-02 7.115E-02255 ES-254 N3 DATA 6. 06 8E 01 F.115E-02 F.115E-02

*0ne or more parameters taken from a source other than ICRP Publication 2.
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TABLE 4-3 IhttM DOSE ESTIMATES FOR IEESTION OF A LfNIT (1 pCf) 0F EACH RADIONUCLIDE
.

*

DCSE COMMIf>ENT (REMS) FACM INGESTION OF A ADIJNUCLICES
NUN 8ER 3 F THE R EFER ENCE E VENT = 1.
AGE OF THE INDiv! DUAL AT TIME OF E WENT = 21.000 TEAAS.
it9E AFTER EVENT bHEN INTAKE BEGINS = 0. 0 VEA85.
T IM E AFTER EVENT WHEN INIAKE ENOS = 0.003 YEARS.
DUR AT IO1 0 F THE INTAKE PERIOD = 0.003 VEARS.
T I4 E A FTER E VEN T ne1EN 005E IN TEGRA TICN EEGINS . 0.0 VEARS.
T I'l E AF TER EWiNT bHEN 005E INTEGRA T1GN Eh05 = 50.000 YEAAS.
DUR ATION OF 005E INTEGR ATION = 50.000 DEARS.

40. NUCLt0E T3TAL 80DY BONE NUSCLE THYROID LIVEA EILNEYS $Patt N ItSTES CWAnlis1 H-3* 6.1565-05 ha DATA NO D AT A h0 DAT A h0 DATA ha DATA hu OA TA hu WAIA hu OAIA |
2 S E- 7 3. 005E-06 2.734E-06 ho CATA ha DAT A 6.20cE-06 6.106E-un 1.1*vt-we ho DATA hu vald3 C-14 5. 65 4E-0 4 2.82FE-03 ho CATA ha DATA hG DATA Nu DAIA M OAIA hu UAIA hu uAIA4 F-18 F.268E-05 4.573E-04 hC CATA ha O AT A NO DATA NO DAIA NJ d414 Nd DAIA hu 6AIJ5 NA-22 1.843E-02 NO D A TA h0 CATA NJ DAT A Nu DATA NJ DAIA hJ d4 84 40 DAIA hu UAIA6 NA-24 1. 6T 6E -03 NO D ATA A0 CATA h0 CAT A h6 OATA NO OAIA h0 041A hu UAIA h0 uAIA7 51-31 5. F F6!- 05 ha OATA A0 C AT A ha D AT A h0 DATA NO DATA NJ 9A I A 3.113E-0) J.wlJa ws8 P-32 F.315E-03 1. 93 EE-01 h0 DATA NO D AT A 1.190E-92 NO OAIA M dela ha uAIA AL uAIJ

i 9 5-35 2. 59 FE-03 6.693E-03 ha CATA k0 D AT A NJ OATA No DAIA ha 94 I A 1.u15E-02 Ab uA3A! 10 CL-36 7.894E-03 h0 D ATA ha CATA NO D AT A ho DATA NO DAIA hd JA IA hu UAIA ht, udIA11 CL -3 8 6.261E-05 NO DATA AC OATA h0 DATA ho DAIA NO DATA NO Jala 40 palA hu DAIA 4
12 (-42 8.711E-04 NO DATA 1.321E-0 3 NO DATA 0.725E-04 NJ OAIA 1.32st-dJ hu UAIA hd DAIA d
13 CA-45 8. 752E -03 3. 93 8E-01 . AC CATA ho D AT A NO DATA h3 UAIA NJ JAir h0 uAIA Ad LA.A C14 CA-47 4. 309E- 03 7. 203E-02 hC CATA ho DATA NO DATA Nu CAIA M DAIA hu WAIA hu OAIA15 SC-46 2. 994E -0 6 4 52 3E-06 , hc CATA NO D AT A 1.035E-05 v.772E-06 N JAIA Ad D AI A Au WAIA16 5C-47 8.439E-08 5.FFFE-OF ha CATA NO OATA 4.210E-07 3.225E -0 7 NO uA IA ho uAIA hu uAIA17 5C-48 3.916E-07 5.69 6E-O F h0 DATA No DAT A 1.209E-06 7.4FAE-07 N Jala kJ D AI A h6 UAJA18 V-48 4.615E-04 5. 06 6E-04 h0 CATA NO uATA 6.099E-04 1.aQAE-03 9.JFIE-0* A0 DAIA hu UA3A19 CR-51 3. 481E -0 6 h0 Q ATA kQ CATA 3.68 5E-06 60 DATA 1.C14E-Ce NJ WA TA hu OAIA A0 uAIA20 MN-52 9.235E-04 NO DATA hc CATA NO D AT A 3. 74 5E-93 No DATA NJ wAIA Na UAIA he udIA21 MM-54 8.650E-04 NO DATA h0 CATA NO DAT A *.501E-03 ho DATA N 04 TA ha DAIA hu CA2A22 MN-56 2.188E-05 h0 DATA AC CATA h0 DAT A 1.233E-04 NO valA W 0AIA NO DAIA A0 u A 1J23 FE-55 3.151E -04 4. 5 2 6E-04 ha CA!A NO D AT A 1.341E-03 No DATA 2.so4t-Os ha OAIA hu uAJA24 FE-59 3.421E-03 h3 O AT A ho CATA ha O AT A 9.816E-03 Md DAIA 1. J 94 E-W4 au CAIA hu bAIA25 CO-57 2.40tE-04 ho D A T A A0 CATA h0 DATA 1.4714-04 e.64a8-OS A.4wes-03 hu DAIA AJ udIA26 CO-38N 1 153E-03 A0 Data ho CatA NO DATA 4.S a st-0 6 A.403t-ut J. .. at-c e ha uAIA Au uAIA27 CO-38 1.4098-03 h0 DATA hu CATA hu D AT A F. 3 51 E- 04 2.7evt-U* J.Ew4t u4 W DAIA hu UAIA28 Co-40 4. 4 7AE -0 3 h3 0 4I4 ho CAIA NO D AI A 2.0e*E-u3 F . 79 st -04 1.uv4t-uJ Ad D A I A A0 UAid29 NI-39 1.6135-03 9.674E-03 ha DATA Nd C AI A 3.320t-03 No DATA W JAIA ho UAIA hu UAIJ30 NI-43 4.3015-03 1.344E-01 h0 DATA NO D AT A 8.909E-03 No DAIA W JAIA ho uAIA hu OAJJ31 NI-65 4. 83 FE -0 5 9.15 6E -0, ha DATA NO DAI A 1.136E-04 NO DAIA M JAIA hu DAIA hu JAIA32 CU-64 3.884E-05 NO D ATA h0 CATA NO D AT A s.683t- 0 5 J.11 st -04 4.vFFt-0, ha UAIA hu OAIA33 2N-65 6.500E-03 3.041E-03 5.113E-03 No D AI A 1. 4 94E-0 2 9.99FE-63 NJ OAIA I . lo g t -03 1.2& s! uA34 2N-69N 3. 886E- 05 1.913E-04 2.T21E-05 NO D AT A 4.336E-04 2. 66 4E -04 N uaIA *.41JL uS w.4J94 wa35 2N-69 1.395E-06 1.074E-05 9.762E-07 NO D AT A 2.010E-05 1 402E-05 M JA I A 4 197t-Do s. coll uu36 CA-72 1.018E-06 4. 5 7 3E-06 ha CATA A0 DAT A 6.2dvE-06 2. 39 2E-oe J.J+nt-u. ho uAIA hu bAIJ37 CE- 71 9.432E-08 h0 Q ATA hG CAIA ha DAT A 3.966E-07 4.J9 7E -06 NU JAIA hd UAIA Au bd!A38 AS-73 1.150E-04 N0 0 ATA ho CATA A0 dAT A 4.066E-04 1. Toot-04 N 9AIA w uAIA hu OAIA

*0ne or more parameters taken from a source Other than ICRP Publication 2.
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. Q 2-100
'

TABLE 2-8 RADI0ilVCLIDE IflTAKE RATES (pCi/ day) FOR STAflDARD

"r|
MAft CALCULATED WITH THE TERM 0D COMPUTER CODE

2 jASSUMING A C0ilTIflu0VS UtilT DEPOSITI0ft (1 uCi/m )
Ofl THE LAtlDSCAPE PER DAY

'

Intake (pCi/ day)

Above r
,,

Surface J
Radionuclide Fooda Milkb BeefC Total

26Al 1.20 0.18 0.11 1.49
49

V 1.16 0.288 0.09 1.47 )48 -3
Sc 0.145 < 10 0.001 0.146

54
Mn 1.15 0.033 0.028 1.21

55
Fe 1.19 0.16 2.05 3.4 T

58 '

Co 1.01 0.112 0.62 1.74
60

Co 1.19 0.113 0.743 2.05 '

65
Zn 1.14 4.88 0.97 6.99

88
Rb 0.004 0.002 < 10'3 0.006

89 -3 -3
Rb < 10 < 10 < 10 < 10-3

~

89 5r 0.956 0.21 0.005 1.17
90Sr 1.20 0.295 0.04 1.54
9I -3

Sr 0.035 0.004 < 10 0.039

Y 0.202 < 10-3 < 10 0.20
~390

y 0.975 < 10-3 _ 0.04 1.019I

i Zr 0.994 < 10-3 0.355 1.35

flb 0.868 0.24 1.31 2.42
99
Mo 0.209 0.163 0.001 0.37

|
99

Tc 1.20 9.0 0.07 10.27
103 -3

Ru 0.900 < 10 2.24 3.14

| 106
Ru 1.16 < 10-3 14.92 16.08

Il0"Ag 1.14 6.3 0.145 7.59

%125
Sb 1.18 0.198 0.195 1.57

125m
To 0.975 0.11 7.5 8.58

I27
Te 0.034 0.002 0.003 0.039

127m
Te 1.07 0.12 14.5 15.69

To 0.004 < 10-3 < 10-3 0.005129

.. ,

..

f*
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TABLE 2-8 (C0tiTIf4UED)

Intake ( Ci/ day)

Above
Surface

Radionuclide Fooda Milkb Beeft Total

129m 0.856 0.095 0.10 1.05Te
132 0.239 0.025 0.02 0.28Te

129;d 1.20 3.6 2.83 7.63

130 d 0.045 0.023 < 10 0.063
~

g

131 d 0.454 1.13 0.02 1.60g

132 d 0.235 0.173 0.022 0.43g

133;d 0.072 0.04 0.002 0.11 i

~

134 0.003 0.001 < 10 0.004
1

-3135 0.025 0.01 < 10 0.03
1

134 1.18 1.85 0.195 3.23
Cs

137 1.20 2.08 0.26 3.54 -

Cs
138 0.002 0.001 < 10-3 0.003

Cs
140 0.589 0.04 0.006 0.63

Ba
-3 ~3140 0.135 < 10 < 10 0.135La

141 0.850 < 10 0.01 0.86-

Ce
144 1.15 0.002 0.04 1.19

Ce
-3 '

147 1.19 < 10 0.24 1.43
Pm

154 1.20 < 10-3 0.3 1.50
Eu

-3155 1.17 < 10 0.218 1.39
Eu

-3187 0.084 0.003 < 10 0.09
w

202 0.573 1.42 0.07 2.06
T1

21 0 1.20 0.09 0.02 1.31 -

Pb
21 0 0.328 0.02 0.001 0.35Bi
21 0 1.09 0.36 2.53 3.98t po
222 0.267 0.57 0.006 0.84

Rn
226 1.20 2.,37 2.44 6.01___Ra
228 1.18 < 10-3 0.01 1.19Th
230

Th 1.20 .._.. '0.001 0.014 1.21,__
~3'

231 0.089 < 10"3 < 10 0.09
_

Th

!! i
!!!
tl '
'
..;

|
_ . .

'



r
_ _ _ _ _ _ -

'=

~' '

ABLE 2-8 (C0flT!flVED)
,

Intake (pCi/ day)

Above
Surface

Radionuclide Fooda Milkb geefc Total

232
Th 1.20 0.002 0.03 1.23

234 '

O.775 < 10' O.001 0.78Th
234

Pa < 10-3 < 10-3 < 10-3 < 10-3 ,

232
U 1.20 0.08 0.023 1.30

233
U 1.20 0.08 0.023 1.30 I,

234
0_. 1.20.-.. 0.08..--.. 0.023.. 1.3

...- -0-. - -

.._U _ _ _ _____.l.20.__. . 0.08 0.023 1.30
,

236
U 1.20 0.08 0.023 1.30

237 -3U 0.419 0.02 < 10 0.44 P

238
U 1.20 0.08 0.023 1.30 *

__ 237
tl 1.20 0.001 0.014 1.22 7238
t1 0.163 < 10-3 < 10 0.16

-3
-

236
Pu 1.19 0.001 0.003 1.19

238
Pu 1.20 0.001 0.004 1.21

239
Pu 1.20 0.001 0.004 1.21

240
| Pu 1.20 0.001 0.004 .1.21 f| 241

Pu 1.20 0.001 0.004 1.21
242

Pu 1.20 0.001 0.004 1.21
241

Am 1.20 0.001 0.014 1.21
242

Am 1.20 0.001 0.014 1.21
243

Am 1.20 0.001 0.012 1.21
242

Cm 1.11 < 10-3 0.05 1.16
''

243
Cm 1.20 0.001 0.013 1.21

244
Cm 1.2Q 0.001 0.012 1.21

-

Ia0.25 kg/ day intake,
b l.0 liter / day.
c ,

0.3 kg/ day.
d

-

For calculation of dose to child's thyroid, the daily intake
is assumed to be 10 times less tha'n that of an adult for above-
surface food and beef and equal to that of an adult for milk.

.i|
'
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CERTIFIED MAIL - RETURN RECEIPT REQUESTED g

Mr. J. E. Rothfleisch j
Fuel Processing and Fabrication Branch - / ~

'/ [ DDivision of Fuel Cycle and Material Safety - --
i

U.S. Nuclear Regulatory Commission C '

f
.

Washington, D.C. 20555

//Dear Mr. Rothfleisch: 4
;G

Please refer to our transmittal of January 11, 1977, con n ng
Icakage of raffinate pond #2, in which we stated our intention
to plug back several existing monitor wells surrounding pond #2.

This is to inform you that well modifications were made during
the period 3-28-77 thru 4-5-77. Attached are four copies each
of a revised monitor well location map and well summary tabic.
Monitoring of all wells will continue at the specified frequency

i with a summary of 1977 data to be issued next January.

A copy of this transmittal has been forwarded directly to
Dr. D. L. Warner in Rolla, Missouri. Picase let us know if you

have any further questions.

~1

, ,
.

Very u y r',j
; xj' . , gy_

7
- .i J. Shelley, Direct.

egulation and Cont 1' 4
.,

k'' ''* ,iWJSimi
% .|

/Attachment '
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i> iy_

. _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ . -



. _ _ _ _ _ _ _ . _ _ . _ - _ _ - - _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . - _ _ . . - - -
-

t

OVERSIZE
DOCUMENT

,

~

:

PAGE PULLED

SEE APERTURE CARDS
.

NUMBER OF PAGES:

* Eft z[5EN
""

.

.

i
4

APERTURE CARD /MARD COPY AVAILABLE FROM RECORD SERVICES SRANCH,TIOC
FTS 492-8989

|

1

-- _ _ _ - . _


