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s(bar KERR-McGEE NUCLEAR OORPORATION
R E R R.Me hl t CLNftp . OsLAHUMA LifV, OR L AH4)M A 78425

September 29, 1977

i

Mr. J.E. i.,thfleisch \- ,

Fuci Processing and Fabrication Branch V
.

Olvision of Fuel Cycle and Material Safety
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Ocar Mr. Rothfleisch:

I am furnishing you the followinq information and attachments in
response to your telephone requests of September 29, 1977.

I have compared the 1973 Oklahoma W1ter Quality Standards with the
1976 standards and they are identical with respect to the data
shown in Table 6.2 (Reference #3) of your draf t EIA dated
September 16, 1977.

Attached is a copy of the USGS report data referenced as #5 to
Table 6.2 of the EIA. Also attached is a copy of our new waste
disposal permit #W.D.-75-074, and selected paces from the 1976
Water Quality Standards.

I hope this information will be useful to you.
'

Sincerely,
~

. .

G.J. inke, Coordinator
Radiation Health and Safety

[ IQGJStdb

$[Attachments
'

:
,

9- '3 N$g 'll,,

,\ . .

d

0312200107 770929 0777b
{Dit ADocK 0400g7

__ _ _-___________--___-_



Water Resources Data
fori

;. 1 Oklahoma
,

.||
0

,

'

Part 2. Water Quality Records
,

! *

I

!

,

i

k

,t UNITED STATES,

DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

'

.

| Prepared in cooperation with the State of Oklahoma

and with other agencies

|
_



'' - ' ' -- . _ . . -

2;

. $.*
*

104 ARRANS AS 91VER S ASIN
.

Of!44400 Retrtf S. IIRR LOCE AND DAM (ARI AN1A1 REYtt) Ntf A SALLtSAW, CILA.

6 lm) upstress f rom tage en httdge en U.S. Hit war k9.1uoyah County. free
1/4 set.8, f.10 P., R.24 E. Se

lock well et das. 0.4 at (h.94'44'43". le 18 t/4 SW
LOCAf t 01. . Le t S$'21'lf". lea

h .1 a t (1.6 kel down-
stream from Sans Bels Creek, 7.5 at (13.1 km) south of Sallisaw. and at mile 195 4 (454.2 km).

OsAt9 AGE AtfA.. 147.fl0 mil (102.472 ks'). of whleh !!.241 mie (17,604 ka') is probably noncentributlas.

Ptat0D CP ttCap0.. Chemical analfsees Decesket 1969 to cus tent year.
matte evakttf Sara, satte vtae otrosse 1975 to septteste 49fe

Otta
ello 00Lvie Site

{ tokvt0 ese* Ots* staae else ockst0 018
take ate 904980 GItsee tae* Llutiv soLvfD cpl 0* toLite

Clua SIWu 903tbn OJeart 00=ait at evtfatt stot alreatt
(tal twel thal (mtull (Coll gatol 1904) (Chi (m)

Sett .*8/LI (ne/LI (801L1 (m6/L? tm6/kl (p4/L1 ins /L3 (merLI tus/L1

Ot t.
36... le 8.0 98 lt! 0 80 of lit .S9

Imov.
11... el 4.0 Se tid 9 lit to to .59 ,

I-
084.
34... Il 8.4 et til 4 94 49 ** 50

*Jan. .61$3... ** ** ** ** ** ** ** **

mae.
49... 18 6.7 le 609 0 49 le se 79

are.
#e... 39 Sel 99 lit 0 94 46 87 .69

mat
##... et il 90 las 4 ted 16 let **

Jugt *

30... If f.6 18 llo 0 94 at lf 3.0

| Itp.
it... 40 9.4 S8 141 8 98 44 lit **

.
Ofte SIS * f
tokvio 80Lvt0 Otte bone (

089. Oll* Olle effetti totat subles 304v80 Case
lukvt0 00Lete 90Lut0 PLuS puute tettle 80 LIDS pae0* echaft

altsatt ettelte titelft nittatt paceW9 Out at (toes mies maste
(*05) tel (403) Int (*) let Cl pts (Ca nti nets >

Daft (me/kl tut /L) (*0/kl te6ft) Ingfkl (p4/LI aC*Pf3 (88/L3 (#6/LI *

Ot t o
St..e #.6 .45 .tt 63 ** ell ele lit et i

1Jte
19... let 44 ell eel .44 lif eel 148 le 4

Ott. Iall ele lit ##l#... 4.8 01 eel .ll **

tem.
t.9 .40 ... 6, ., .. .* .. **

19...
a.. 3
29... lel ett .38 0# ett 247 ele lie Il

ass
,..ea,... i.i .ti ..i .ft .ii si. .e. it. ifi
d2... ** ** ** 90 ** 49e .99 let je g

*

Jvat
** 397 .37 430 30 ;te... If 04 .it 3.9

900
49... ** ** ** 9e .dA lee sta les el

$Pl* C at ae Stue
800lwa CIfit Itak (ptmo

see (0=* Ple* Usvlt4 Itak
insp* Dutta 989* tint Stos=0 Oseste (4000=
flog anCE pm itaptee 80s:40 Batue* (Los etes=0 0800104

Safl0 setteo* atust catste aflog LtetLS g gav (Coal
Sett p=081 twelf98 (Ble El 486/LI to4/LI (s4#L) (n4#L)

Ot t .
96... 1.0 ffe f.7 67.9 19.9 130 $ .3 3.4

eJv.
el If l 18.4 800 le 9 1.6ll... i.0 lll e

Ott,
ti... l.6 488 fel 18.4 liet it? Il 5.0 9.4

Jan.
89... ** Set 8.4 6.0 ll.6 99 19 40 **

see.
49... l.1 888 f.9 I#.4 18.4 449 16 8.6 f.#

are,
de... #.# tae fe 36.s ** ** ll 4.s sel

noe
afe.. let ett f.4 89.0 8.8 lle le 6.l 1.4

Ju*t
#8... l.# ett 8.4 48.4 0.9 let it 3.4 let

948
Ste.. 1.0 top f.3 3p.g f.6 99 86 let 4.9

?, * -
,6 a.



*
* -%,

f j, , e , . |
, ,

b
*

, ., : / PAUL ft WILSON Acring Iseswu.e Directo,*
'

O:CLAHOMA WATER RESOURCES SOARD
.

FIFTH FLOOH . JIM THORPE BulLDINo.0KLAHOMA CITY, OKLA 73105 '

July 20, 1977

Kerr-McGee Nuclear Corporation
(SequoyahFacility)
Kerr-McGee Center

'

.

Oklahoma City, OK 73125
.

RE: Pennit No. WD-75-074
.

Gertiemen:

Th s is to advise you that your applicaticn for a vaste disposal poemit
was approved by the Oklahraa Water Resources Board. Your permit is
enclosed with this letter. Please ha certain that all itws of your
parmit are fully understood. -

If your p'rrmit is for the discharge of wastes to the waters of the
State, saniple analyses must be performed by a cortified lat'orstory.
If you hava industrial wiste haultd f ca. your facility, such wasto
r.wst be hauled by an Oklahoma Water P.tsources Board approved waste

'

huuicr.

On occasions, personnel from tha Oklahoma Water Resources Board will
visit your facilities. If a special visit is desired at any time,
please notify our Water quality Division.

If you should hevo any questions regarding your permit, please lot us
hear frort you.

"

Sinccroly. *

-
.

d he
Paul R. Wilson
Assis+ "it Director

>

I

PAW:GS: meg ,
,

LNCLOSURE: Permit
i

! List of Certified Lot arctories
| _ List of Approvcd Uaste !!aulers
|

|
Of 84LD S DettLLL Cn emsi w GAAL W4ket4,9seChaamars & L Matt $.teere'erye

f StM L CASFLtat8Mf, Memew Lt0fD f CmuncH 0 0 t . Memsee Jacour e cuwammonW. Memee.
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/ OKLAHOMA WATER RESOURCES BOARD! '

WASTE DISPOSAL PERMIT

KERR-McGEE NUCLEAR.CORPORAT10N
.

(SEQUOYAH FACILITY)

KERR-McGEE CENTER

OKLAHOMA ClTY, OKLAHOMA 73125

PERMIT NO. WD-75-074 1.D. NO. 68000010

EFFECTIVE DATE: July 12, 1977

EXPIRATION DATE: July 11, 1982

TYPE OF WASTE: Waste consists of waste water associated with the conversion of

urantum ore concentrates to uranfum hexafluoride..

DISCHARGE POINT: Waste water is discharged to an unnamed ditch, a tributary of Robert

5. Kerr Refervoir, at a point located in the NEi. Section 21. Township

12N, Range 21E!M. Sequoyah County Oklahoma.

SPECIAL CONDIT!0h5: (1) The permittee shall be allowed to discharge waste water provided

the parametric values Itsted below are not exceede<'t

(a) For the period beginning the effective date and lasting
~

through opr. ration at present production capacity:

OAILY AVERAGE DAILY MAXIMUM
[

pARAMFTER_ CONCENTRATION _ CONCENTRATION*

Total suspended Sollds 190.0 kg/ day 380.0 kg/ day

Fluoride 7.7 kg/ day 19.0 kg/ day

Nitrate (as N) 19.0 kg/ day 77.0 kg/ day

011 and Grease N/A 15.0 mg/l

The pH shall not be less than 6.0 standard units nor greater than 9.0

standard units.

(b) For the period beginning with the date of increased production

capacity and lasting through the expiratiqn dater

DAILY AVERACE DA!LY MAX! MUM

f_A3AMUIS CONCENTRATION CONCENTRATION

Total Suspended Solids 340.0 kg/ day 680.0 kg/ day

Fluoride 14.0 kg/ day 34.0 kg/ day

Nitrato(asN) 34.0 kg/ day 136.0 kg/ day

011 and Grease N/A 15.0 mg/l

the pH shall not be less than 6.0 standard units nor greater than 9.0

standard units. .

(2) There shall be no discharge uf floating solids or visible foam

in other than trace amounts.

_ _ _ _ _ _ _ _ _ .-___________ _ _ _
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REPORT REQUIREMENTS: (1) The perstttee shall monitor the discharge in accordance with the

y 4

following schedule and report the results to the Oklahoma Water Resource

Board on or by the 28th day of January. April. July and October of

each year. the following information for the previous quarter:

PARAMETER FREQUENCY TYPE OF SAMPLE *

Flow Continuous Record

Total Suspended Solids 3/ week 24-hour composite

Fluoride 3/ week 24-hour composite

Nitrate (as N) 3/ week 24-hour composite

011 and Grease 3/ week Grab.

; pH 3/ day Grab

Uranium (total) 1/ month Grab

Radium (total) 1/3 months Grab

Gross Alpha 1/ month Grab

Gross Beta 1/ month Grab

*All samples are to be collected during normal operation. Analyses

must be performed by a laboratory certified by the Oklahoma Water Resour.

Board.
>

-*
(2) The permittee shall monitor the Illinois River on a once per month~

f u.Q
basisforgrossalpha,grossbeta, nitrate (asN). fluoride,and

uranium (total) at the following locations:

(a) Illinois River at U.S. Hwy 64 bridge (sample site 2201).

(b) IllinoisRiver(headwatersofRobert5.KerrReservotr)
. -

,

approximately 200 yeards below outfall of combination

strea.n (sample site 2202).

In addition, monthly samples shall be collected at these locations

and analyzed for radium-226 and 228. for a period of,six (6) months
,

following the effective date of this permit.
"

(3) All information obtained in conjunction with the permittee's

ground water monitoring program shall be submitted to the Oklahoma

Water Resources Board, annually.

(4) Whenever a spill or accidental discharge occurs, which may or may

tend to cause pollution, the Oklahoma Water Resources Board shall be

notified imediately, such nottffcation to be followed by a letter of
*

emplanation.

.

8

_ . . _____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _
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CERTIFICATION: This is to certify that the proposed waste discharge described in-

this permit meets the requirements of Oklahoma's Water Quality

Standards.

APPROVAL: Approved by the Oklahoma Water Resources Board on the 12th day

of July , 19 77 .

OKLAHOMA WATER RESOURCES BOARD

.

a 9#L
Paul R. Wilson, Assistant Director

'

,

.
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V KERR-McGEE NUCLEAR CORPORATION
RERR McGEE CENTEN e OR LAHOMA CITY, OKLAMOMA 73125

September 16, 1977 u* 'e G
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// D 1s ~~n c CERTIFIED MAIL - RETURN RECEIPT REQUEST g,
4 g cn /

Mr. J. E. Rothfleisch
Feul Cycle Licensing Branch 1
Division of Materials and Fuel Cycle

i Facility Licensing

}i(
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

l ,i

{I DOCKET NO. 40-8027
t \

j { Dear Mr. Rothfleisch:

{k Please refer to my lettar of August 13, transmitting
j! calculated dose estimates. As I described, a Con--

M sultant was doing some additional work to provide' the estimated individual dose and population dose>

' in annular rings out to 50 miles. Their report is
t attached for your information. As you will note,,

,' {i their estimate of the data, based on release rates
and the considerations of individual nuclides re-

!I r,ults in a significantly lower dose estimate than

{ the 1972 calculation.!

Please let us know if we can provide additional
i information. ,

Very 'yo r ,'

g// l-

,[ J. Shelley, D' ector
gulation.and ontrol

la

h WJS:hw ,

[. f
'

[ Attachment
1:
:

( Yd7.)
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ORAFT REPORT

.

i

CALCULATION OF POTENTIAL IMPACT OF RELEASES FROM
FACILITY FOR THE YEAR 1976 AND 2000

THE SEQUOYAH UF6

||e .

|
KERR-McGEE CORPORATION

|
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1.0 INTRODUCTION
l

In July of 1977 the Kerr-McGee Nuclear Corporation requested
that Dames & Moore update the 1972 dose and manrem calculation for the

2Sequoyah UF Facility near Gore, Oklahoma. This report presents the
6 3

results of an updated calculation using the computer code AIREM . Both
inhalation and ingestion dose and manrem were calculated for the years
1976 and 2000. The calculations for the year 1976 were based upon

population data from the 1970 census and actual emissions, while the
calculations for the year 2000 were based upon population growth

estimates and projected emission rates.

.

8
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2.0 SUMMARY

Calculations n' annual individual dose and total population dose .i

facility for the years 1976 and 2000 AD. The ;j
were made for the Se'4 .yah UF6
results of these calculations indicate that peak individual dose for each

All
organ is lower than those results obtained from the 1972 calculations.
Values are Well below the radiation protection standard.

-

-

6
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3.0 INPUT DATA

3.1 Meteorology

The meteorological data base used in this study is identical to

that used in the previous study (43847 observations taken at Fort Smith,

Arkansas during the period from January 1960 to December 1964)2 The

joint frequency distribution of the wind direction and Pasquill stability
4class and the mean wind speed for each wind direction / stability combination

are presented in Tables 1 and 2, respectively. These differ from these

used in 1972 only in that the stability categories D* (day) and D** (night)

were combined to yield the D class and the F and G were combined to yield
!

the F class. This was done to accomodate the input requirements of AIREM

(it accepts only six stability categories). Frequencies and mean wind-

speeds for each combined category were obtained by summing and taking a

g weighted average, respectively."

3.2 Population

Demographic data for use in this study was provided by Kerr

McGee in a format consistent with input requirements for the AIREM code.5

Tables 3 and 4 present the data used in the analyses for the years 1976 and

2000, respectively. Each entry in these tables represents the population

residing in an annular portion of a 2213 sector in a given direction away

from the Sequoyah 0F Facility. The heaviest population for 1970 within .

6

ten miles of the site is located in annular section which contains the

town of Vian (7's miles east of the plant site); a secondary peak in

population occurs 3.5 to the northwest of the site. In the intervals

between 10 and 50 miles the 1970 shows peaks 45 miles to the south south

east (Fort Smith) and 25 miles to the northwest (Muskogee). The

l

1
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population projections for the year 2000 were taken from publications of |

7 8the Universities of Oklahoma and Arkansas . The demographic data for
the year 2000 within 10 miles of the site shows a peak at Vian and
secondary peak 3.5 miles to the northwest. In the region between 10

and 50 miles Fort Smith and Muskogee remain principal areas of concen-

trated population.

3.3 Emission and Related Input
5Kerr McGee supplied information on the emissions for the years

61976 and 2000 and its isotopic analysis . Table 5 presents the isotopic
analysis, while Tables 6 and 7 present the emission data for the years
1976 and 2000, respectively. Note that the distribution of mass between
the soluable and insoluable components of the release for the 1976 release
was obtained by scaling using the estimates for the year 2000. Table 8
presents the decay rates and dose conversion factors for each isotope
considered in the AIREM calculation. The inhalation dose conversion
factors were obtained by multiplying the adult inhalation factors
contained in Nuclear Regulatory Commission Guide 1.1099 (RG 1.109) by

3a nominal breathing rate of 7300 m /yr. Ingestion dose conversion factors*

were obtained by using the RG 1.109 approach. The source strengths'for

the soluable emissions were used in the calculation of individual and
population dose for the kidney, bone, and body, while the insoluable
source strengths were used for the calculation of individual and popula-
tion dose for the lung.

4.

O

.
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4.0 RESULTS

4.1 Total Population Dose and Individual Dose

Table 9 presents the total population dose for inhalation and
ingestion doses in manrem for each organ for the years 1976 and 2000.
These results include both elevated and ground level releases. The 1976

kidney dose is approximately the same as the 1972 dose. The whole body
and lung dose for 1976 is smaller than the 1972 dose; this can be attributed
to the use of different dose conversion factors ana the use of an isotopic
analysis. Table 10 illustrates the difference in the inhalation factors.

The population doses for the year 2000 are again lower for the
lung and body. The dose for kidney is approximately an order of magnitude
higher than in 1972, while the bone dose is two orders of magnitude higher.
Both of these increases result from the contribution of ingestion.

Tables 11 to 16 presents the individual inhalation and ingestion
doses for the 1976 release for the kidney, lung, bone and body. Note that

the ingestion dose has been linited to the kidney and bone, this decision
was made on the basis of the relative sizes of the ingestion dose con--

version factors. The peak individual inhalation dose are doses .014
mrem for the kidney, 2.4 mrem for the lung, .062 mrem for the bone, and
.037 mrem for the body. The peak individual ingestion doses are .24 E-03
for the kidney and .001 for the bone.

Tables 17 to 22 present the individual inhalation and ingestion
doses for each organ for the 2000 AD release. The peak inhalation doses
are .022 mrem for the kidney, 3.2 mrem for the lung, .081 mrem for the
bone, and .556 E-02 mrem for the body. The peak ingestion doses are
.0016 mrem for the' bone and .37 E-03 for the kidney. Table 23 presents

a comparison between 1972,1976 and 2000 peak individual doses.

('7673
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TABLE 1

JOINT FREQUENCY TABLE (%)
WIND DIRECTION -VS- STABILITY CLASS

FORT SMITH, ARKANSAS
1960-1964

.

Stability Class
Wind
Direction A B C D E F

NNE .04 .35 .37 1.31 .84 2.84

NE .09 .82 1.30 2.85 1.86 6.68

ENE .10 .97 2.46 6.76 2.07 4.26

E .07 .55 1.21 4.92 1.07 1.80

ESE .05 .38 .71 1.85 .51 .97

SE .09 .46 .72 1.70 .47 1.24

SSE .05 .30 .48 1.12 .29 .62

S .06 .49 .68 1.63 .42 1.11

SSW .06 .45 .99 2.14 .38 .88

SW .09 .57 1.17 2.22 .52 1.66
p

WSW .08 .49 .93 1.62 .55 1.84

W .05 30 .72 2.46 .94 1.00

WNW .05 .27 .57 2.64 .49 .42

NW .06 .25 .43 2.02 .44 .52

NNW .03 .19 .37 1.82 .38 .45

N .03 .27 .37 1.88 .69 1.17

| . .

.



.

.
.

O O-
.. . .

.

TABLE 2

MEAN WIND SPEED (MSEC-I)
WIND DIRECTION -VS- STABILITY CLASS

FORT SMITH, ARKANSAS
1960-1964

Stability Class
Wind
Direction A .B C D E F

.

NNE 1.7! 2.41 3.39 4.04 2.83 1.48

NE 1.72 2.51 3.10 3.15 2.74 1.55

ENE 1.89 2.69 3.55 3.96 3.05 1.63

E 1.81 2.60 3.78 4.52 3.17 1.48

ESE 1.93 2.60 3.83 4.20 2.95 1.44

SE 1,82 2.65 3.72 3.83 2.79 1.37

SSE 1.84 2.80 4.04 4.11 2.79 1,42

S 1.77 2.77 3.94 4.52 3.00 1.60

SSW 1.84 3.02 4.45 5.35 3.14 1.45

SW 1.90 2.80 4.42 5.26 3.40 1.45

) WSW 1.94 2.80 3.88 4.46 3.36 1.68.

W 1.88 2.83 4.00 5.23 3.89 1.85,

WNW l.89 2.92 4.11 6.05 3.97 1.90

NW 1.85 2.51 3.97 5.27 3.97 1.68.

NNW 1.87 2.52 4.20 5.40 3.96 1.72

N 1.84 2.44 3.63 5.27 3.65 1.55

,

O
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TABLE 3 .-

POPULATION DISTRIBUTION
1970 CENSUS

SEQUOYAH FACILITY

DISTANCE (MILES)

SECTOR

0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50
,

NNE 3 6 21 9 6 143 891 11114 2016 1480 $
| NE 9 3 0 6 3 309 844 1394 5731 4913 ,-

ENE 12 15 3 15 6 190 742 913 1360 1195|

E 3 27 33 24 53 1422 2988 1240 7327 18982

ESE O 15 36 50 3 241 3712 3272 7432 57481

1 SE O 6 3 48 15 53 309 2309 6525 7140
'

| SSE 6 9 6 0 50 33 1204 1291 296 3751-

S 3 12 0 0 12 12 2661 352 1037 780

SSW 0 3 0 3 30 119 491 1006 1582 3724

SW 3 0 0 12 6 160 1155 972 591 853

WSW 3 0 6 9 3 122 321 696 3324 958
^

h
W 0 0 24 202 27 176 1817 4256 1565 8211

WNW 3 0 170 164 5 70 953 1281 1995 1719

NN 3 18 489 46 27 103 12439 25522 4240 4836

NNW 3 3 14 49 19 122 1049 3023 5566 2354

N 3 9 3 12 42 303 119 3393 2428 4381

- - _ - _ - - .- .. - __. . - . . _ - . . . .- - _ _ _
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TABLE 4
-

POPULATION DISTRIBUTION
2000 PROJECTION

SEQUOYAH FACILITY

l DISTANCE (MILES)

SECTOR

0-1 1-2 2-3 3-4 -4-5 5-10 10-20 20-30 30-40 40-50

NNE 13 16 96 59 27 393 1391 14614 3516 1680' h
'

NE 24 8 15 56 53 809 1044 1894 8216 6492 .

,

ENE 27 45 18 65 56 490 742 1113 1719 1195

E 13 87 133 174 503 4922 5893 1740 11319 28982 -'

ESE 5 45 1 61 350 53 941 6712 3772 9817 85681

SE O 16 18 348 115 203 431 4181 9325 11140

SSE 16 19 26 50 100 183
'

1304 1291 296 4501

S 13 27 10 50 21 2 162 2911 352 1537 1280

SSW 0 8 10 53 280 369 491 1006 1582 5724

SW 8 0 10 112 56 460 1555 1022 1091 1545

WSW 8 0 16 59 53 372 521 1396 4324 968

hW 0 0 99 952 327 826 3317 ,4756 2193 9471

WNW 8 0 370 614 115 320 3953 2281 2495 2019

ff.4 13 43 1589 346 227 403 18439 36555 5540 12836

NNW 8 8 64. 349 119 422 1649 4723 9066 5854

N 13 29 18 112 342 803 119 5393 3628 6007
.

---~----r ._- , ,-. n - ,,y m - - - - - - ,n , , - p- --~,r - - - - - - - _ _ _
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TABLE 5

ISOTOPIC * ANALYSIS FOR SEOUUYAH FACILITY (APRIL 1977)
.

!

I

UF Plant Dust6

| . pCi/gm pCi/gm

| Isotope _ (SoluableUFy (Insoluable)

i U-238 2.25E+05 2.44E+05

U'-235 6.47E+03 1.11E+04

U-234 2.29E+05 2.30E+05

i
-

!

Th-230 4.78E+01 1.58E+02

|
I

Ra-226 3.70E+00 1.77E+01

*

( .

I
U-238 values calculated from chemical uranium analysis..

Ra-226 includes Ra-224

Th-230 and U-234 values for anlaysis of alpha pulse height

i U-235 from analysis of gama pulse height
t.

| e

,

'>

!

I

:
:

!

|
|

* ,
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TABLE 6

EMISSION RATES * FOR 1976 FOR THE SEQUOYAH FACILITY

Total (g month ~I). Soluable (9 month ~I) Insoluable (g month ~I )_
Release Type

Elevated
Main Stack 12 0 12

Scrubber 1980 1980 0
-

Total 1992 1980 12

Ground level
Samp Rm 111 0 111

Roof Vent 1750 175 1575

Roof Hatches 1414 141 1273

Dust Collector 308 31 277

Total 3583 347 3236

.

,

) -

Note that soluable and insoluable fractions were assumed to be proportional*

to that given for the year 2000.

.

eO

'O
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TABLE 7
i

EMISSION RATES * FOR 2000 FOR THE SEQUOYAll FACILITY
t

|

Total (g month-I)_ Soluable (g month *I)_ Insoluable (q month"I)
Release Type

|

| Elevated
|. Main Stack 28 0 28

. Scrubber 4633 4633 0
|

Total 4661 4633 28!

|
.

f Ground Level
260 0 260

Samp Rm j
2301 230 2071

Roof Vent
1852 185 1667j

Roof Hatches
Dust Collector) 403 40 363

|
|
l Total 4816 455 4361 !

,

.

IAssumed 30% UO , 30% UO , 30% UF . 10% UO F22
3 2 4

Estimated on the basis a .25 rate increase of the increased production (i.e.,*

a factor of 1.31)

|
!

.
t

,
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TABLE 8

ISOTOPE PROPERTIES USE IN AIREM CALCULATION

Inhalation Dose Conversion Factor Ingestion Dose Conversion

(*s#8" /ci/m)
Factor (*p#**)3 ci

ec
Isotope Decay (sec-3 ) Kidney Lung Bone Body Bone Kidney

U-238 4.87E-18 5.05E+05 1.07E+07 2.22E+06 1.31E+05 7.67E-04 1.75E-04

U-235 3.10E-17 5.42E+05 1.13E+07 2.31 E+06 1.40E&O5 8.02E-04 1.87E-04 $
U-234 8.90E-13 5.76E+05 1.21E+07 2.08E+06 1.49E+05 8.37E-04 1.99E-04 -

*

i

Th-230 3.96E-13 1.48E+08 1.44E+08 5.30E+08 1.47E+07 2.08E-03 5.69E-04

Ra-226 1.98E-ll 1.57E+04 2.71E+07 2.89E+07 2.llE+07 3.05E-01 1.63E-04 -

.

i O.

.

|
. ,

, ,

{
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TABLE 9

RADIONUCLIDE CONTRIBUTION TO POPULATION DOSE (man rem)

1976 Release 2000 Release

1972
Organ Calculation Inhalation Ingestion Total Inhalation Ingestion Total

Kidney 5.59E-02 3.331E-03 .55E-01 5.83E-02 1.978E-02 .29 3.09810-I

Lung 6.12E-01 1.13E-01 NA - 1.13E-01 4.268E-02 NA 4.268E-02
.

Bone 1.40E-02 1.546E-02 .23 2.45E-01 5.031 E-02 1.3 1.350

Body 4.731E-03 6.679E-04 * 6.67E-04 4.728E-03 * 4.728E-03
'

9:
,

*Not included because ingestion dose factors much smaller than for other organs.
,

!

.!

:
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TABLE 10

COMPARISON OF ADULT INHALATION FACTORS (mrem /pCi)

1972 Scenario 1976 & 2000 Scenarios

Organ Inhalation Factors _ ' Inhalation Factors *

Kidney 8.00E-02 2.34E-03

1.10E-01 4.90E-02
Lung

2.00E-02 9.99E-03
Bone

Averaged over U-238, U-235, and U-234 (principal components of*

isotopicanalysis)-

.

)

.
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TABLE 23

COMPARISON OF PEAK INDIVIDUAL DOSES (mrem)
|

1976 2000
Organ 1972 Inhalation Ingestion Inhalation Ingestion

Kidney- 6.20E-01 6.1E-03 2.4E-04 8.9E-03 1.6E-03

3.2E-00Lung 1.12E+01 2.4E+00 |
--

Bone 1.55E-01 6.21E-02 1.0E-03 8.lE-02 3.7E-04

5.7E-03Body 3.7E-03 --

|
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