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b

U.S. Atomic Energy Commission
ATTN: Mr, J. E. Rothfleisch
Materials Branch

Directorate of Licensins
Washington, D. C. 20545

Dear Mr. Rothfleisch:

Please refer to your letter of December 6 raising certain
questions or requesting additional information in regard to our
Revised Environmental geport of November 1971 and our
Supplemental Environmental Report of June 1972.

The questions raised have been answered and additional detailed
data or explanation furnished in the attached Environmental
Report-Supplemental #2 dated December 1972, In accordance with
our discussion, the report is answered in the order of your
questions and additional information included immediately there-
after where appropriate. In some cases your questions have
coincided with those of others who have examined these reports
and, if one answer covers both subjects, appropriate reference
will be made.

In accordance with our previous arrangement, I have included
five copies of the report and am shipping to you separately the
balance of 195 copies for your distribution. We would be
pleased to discuss all or part of this report at your
convenience,

Sincerely,

(R Aene

Parker S. Dunn
Group Vice President
Nuclear Operations -
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U.S. Atomic Energy Commission
ATTN: Mr. J. E. Rothfleisch
Materials Branch

Directorate of Licensin
Washington, D. C. 20545

Dear Mr. Rothfleisch:

Please refer to your letter of December 6 raising certain
questions or requesting additional information in regard to our
Revised Environmental ﬁcport of November 1971 and our
Supplemental Environmental Report of June 1872,

The questions raised have been answered and additional detailed
data or explanation furnished in the attached Environmental
Report-Supplemental #2 dated December 1972. In accordance with
our discussion, the report is answered in the order of your
questions and additional information included immediately there-
after where appropriate. In some cases your questions have
coincided with those of others who have examined these reports
and, if one answer covers both subjects, appropriate reference
will be made.

In accordance with our previous arrangement, I have included
five copies of the report and am shipging to you separately the
balance of 195 copies for your distribution. We would be
pleased to discuss all or part of this report at your

_ convenience.

Sincerely,

Q‘wﬁc y’/’d:"‘f"/

Parker S. Dunn
Group Vice President
Nuclear Operations
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ENVIROSNMENTAL REPORT
SEQUOYAH FACILITY
KERR-McGEE CORPORATION

SUPPLEMENTAL #2

(1) Current and projected plant capacity is not clearly stated. We assume

(2)

that liceuse is fc. 5,080 TDY cpevaticn, yet 10,000 TTY rate is dic-
cussed in text. Dlease clarify.

Design and current plant capacity is 5000 tons per year (4536
MTU) and operation will eventually reach that level. The wet
end of the plant was built for a capacity of 10,000 tons per
year and the dry end of the plant from boildown through fluorin-
ation was designed for 5000 tpy with sufficient space fer
addition of another module of equipment to raise the total to
10,000 tpy. In earlier exchanges, the AEC requested that we
discuss 10,000 tpy, especially in regard to possible effluent
effects in terms of the life of the plant. Therefore, this
discussion is included where appropriate.

Maps provided (Pigure 1 in particular) are not very clear. Suggest
substituting following 8 x 10 1/2" drawings:

(a) General map of State of Oklahoma pointing out plant site (scale
about 50 miles per inch),

(b) Second map showing general area details i.e., towns, roads, rivers,
etc. (scale about 10 miles per inch)

(¢) Third map similar to insert in present Figure 1. (scale about
4 miles per inch)

(d) Plant area map (scale about 1500 feet per inch) up-dated to show
all existing ponds, monitoring points, residences, etc. alone
" with distances from air-borne effluent release point to possible
eritical exposure points; e.g., school, homes, roads.




3

(“)

The maps requested are enclosed. We feel, however, that this

request, if such fixed criteria for such reports exists, should
be included in the guidelines for such reports, Figure 1 is a
reduction of Drawing 110-C-151 included with the Revised
Environmental Report. The location of the houses and school are
circled and the distances tabulated.

Page S-45. Process description covers disposal of sodium hydroxide
solution used to wash lean organic. What is done with the ammonium
sulfate solution used in the first stage lcan organic wash?

The ammonium sulfate solution used in the first stage of organic
washing is returned to the pumper decanters and the aqueous
solution combined with the raffinate for discard at that point,
We are currently experimenting with the use of this ammonium
sulfate solution to provide sulfation of the UNH instead of
using sulfuric acid., Initial results appear favorable.

Page S-45. Claim i{s made that raffinate stream is neutralized with

ammonia and impounded for permanent storage while Revised Environmental

Report (November 1971), page R-5, states that raffinate stream is
neutralized witt lime slurry procipitating U and daughter products,
Th=230, Th=234 and Ru=2206 along with heavy metals. Which procedure
is used?

Initially, the raffinate stream was neutralized with lime slurry
as described in the Revised Environmental Report and subsequently
changed to ammonia in December 1971 in order to take advantage

of the ammonia economics, more nearly stoichiometric neutraliza-
tion, and to prevent filling the pond prematurely with solid
calcium hydroxi'e. Pond No., 1 was essentially all neutralized
with lime slurry while Pond No. 2 has only been neutralized with
ammonia solution.



IS8 </ SIIVIE
VWOIVINO
/0

ol e I e - Ml

i 1| 5 ALLD VIHOIV 1O
= 1 e

..l! -.,r.,kw







v
Ao
‘\\V

o

+
3
4,

{ 5

‘,Q

DS S

3 >

Sorshyad?
< MONISIY

TN P S TTPOS
TV VIEV

pop 305 AN XAy 5 N80 ¥,
SIP0055/,N / W .\ —
g , ) \ o
D SNt Aw e .
x ‘ - N ) N S— : T hve J10iS o\ S TRSVAA il
'Y AL L) N TT e DIERUN N F
't RS ety r . ' = 3 i B . N
S O N e ) A LR eE
/nﬂ,. / .L \« { ' a1 AR & "y th Yo% meauarom
N ' : “ - L - P / e A3 BT SONE e
) e \ Y.\\ ‘g ] ' J \s ! '-‘-,JUna e § 2 —
J - \ \ lﬁ.‘ %c ;. 3 8 ) .’l. """ - ) -" s / gz.i . "
{ \ u lV,J \ -~ \\ ) x\l‘n u/\J.‘. ‘T \ Wa. ‘Qn‘\.
\\\ % \ ~ \ \\ \\ "ll.. h\ww m nﬂ.\ */ ' )7 - ,.‘ %\\ /
g : ' .. _— i \tA
rondas | d '\ \\1\, o ; A~ ..Wm\ ’ [ e ./\. h Y
wivoy | o — P .. ’ ©>  Jen0yIN - \......-\R AL | u. e \= + x\ /
- , L i -~ h 8 / . '/
\ | i “H/ s
..\ ‘J/ \\m\\\ / P * \ - lv\ Mw ”u w ﬂ... ..l - \ . ” \\4~ -
A g »{3 ,'Qtumu&lﬂ // \ L - 0y | oA )
, y 2 zi-h FINViAiy _ r ol art o 13 - .\6.
\ / 2o # - g / w ; 73h0> . ' W
) . J] 1 L \a 3 ' ,.o. WN“U*{\ A ‘ .".‘ A0 DY
/ o7 v By ( VA BT s i T o .L -8 .\w
’ s\ / ” i Vf \ g.wu L, dwvD ; L . lu‘l‘l. =
S Y ' | ” : ! “ JW. %‘. . Yoo l.
‘\ \ \\A \ — { - & . s o \

. e ca—— ————————— ——a— . ——



~rn ko
'-_"—;t::»"v"
¢

.
mee) \ Q

e L mn S ™

-

.
{
'
'
I
'
)
'
i
'

-

Dermwal v~

- -
,-D - P e
A s
¥ W= ——

I N \
. - S
' O, ) Y ,' \
‘,I \“ - i
J
i e ’ ,’
i 3 7’ r~ A
P P e { |
’ (%
’I ..'. s’ -"-!-
- 5 .
bl T ' ‘

.

2'.
B e

P H
» ’
- » - -
o P e - - ’
) - -
AT 'T" " - bt
Pl
SIS
-
~ Ny Ty (:--.".-‘-.-_,
L/ ¥ A . L L T R
v b o s ’ :

ENLARGEMENT OF PLANT AREA 1" = Approx. 670 F



anm winw ome
v wYTITUm
AerV s wvionta
O TI04U0) 199 WuIE.

o[ o] wo gl ] 1
- . —— - -7

- -

et

e
i
it i

i

3

i
SEEIE

i
-f
"

riing

I

e

1994 01LT Lroemixoaddy =

-

1994 001y Op I 3¢ our] Ay1adorg o3 5 - g N _
1094 00vy Ov 1 % 01 HS JO woridung - g [

*1 1994 ooos auty ALyzodorg 01 9 - ¢ _
2990 0085 AN 03 [00YydS§ afstpie) - 9

3994 o012 AN 031 asnojj - § :
1994 001¢ ¥9 SN % 01 NS JO uorjoung - "
1994 00vs v sSn § aury Ayzadoag o3 N - ¢

Wl 3224 06052 MN 03 asnoj Z
1904 001§ 19ATY STOUT[I] 03 M - 1

——




P ITLSEEETES _—= =

= ; /
.- D fee

-~

e |\

. _“aeZRgor )

\
[

il

gme

e - e T _g,’
r\'.':'f-."’/O/ AC:ﬁOJa

— .=
\’f“ ~

» 2

™
——

r
/’_'OIYI

-
\
5

s

”
e
L
4
)p (
{ I\
N f LA
-w-i--“ﬁ.ﬂ'

by
k /
e LB/~

I 8

>

£ !
LW

4
N

Fca22)

A D75

"
-
- L
- » * - - -~ o . ’.‘-’.:
/‘) ..., —~'.' “ _,.’::.,-—-——-\‘. f m il
- NS 4 » Lo . - l
RV SRR . T W -y c :“_‘t' I\ ’ .
‘44 i b b e Nl gy e ~ - -~ ""4 Q
v SR - <
D “I’
t Q%
¥

T %NTy



(5)

(6)

Page S=47.

(a) Equation (iii) is not balanced; needs 3 Uj303.

(b) Equation is not balanced; insufficient oxygen and ne hydrogen
on right-hand side of equation. Expression "8 NOj not understood.

(Table IV) - Totals from ore digesters do not appear compatible with
previous data, i.e., 5280 lb/day release rate of X0, for 2 ehift operation
processing 1717 1b/hr U does not appear to equate to 8350 1b/day release
for 3 shift operation at 2686 lb/hr rate. Please clarify.

As you noted, (a) equation (iii) omitted 3 in front of Us0g.
The corrected equation is given below:
3“308 + 20HNO4 9U02(N03)2 + 2NO + 10H,0

(b) Equation is not balanced. The corrected equation is given
below:
UF, + 4A1(NOg) 4 = Uo,(NOg), 4A1F(NO4) , + 2NO,

The data shown on Table IV is the design data to establish the
maximum offgas rate produced during two rates of operation to
provide a basis for the design of offgas handling and absorption
equipment. It does not correlate with the rate of uranium
throughput quoted in your question and appearing earlier in the
report since the rate of uranium digestion exceeds the feed rate
to the solvent extraction plant on an instantanecus basis. The
uranium rate shown earlier and quoted above is the average flow
rate from the digestors.

Page S-48, Paragraph 2. At 0.2 to 1.2% losses, the amount of NO, lost
would range from ~ 36 to 216 1b per day at the 5,000 TPY rate and

from ~ 68 to 406 1ib per day at the 10,000 TPY rate based on values
given in Table 1V. Should specify 9 1b/hr loss is ac 5,000 TPY rate.
Letter WJS to CR3 1/21/72 indicates loss of 24.1 lb/hr NO;. Please
report measured or best estimate of NO; reiease at 5,000 TPY rate.

Noz released from the stack varies with several plant activities.
Rate of generation is controlled by the rate of digestion and
composition of feed material and the rate of denitration. The
degree of absorption is controlled by the efficiency of the



it

absorber at any given instant, In our total material balance,
we show 4.6 metric tons released per month at 5000 tons per year
or a rate of 14 pounds per hour which is our current best
estimate. The measurements reported to Mr, Buchanan have not
been redone though we now have a sampler in the stack which has
measured from 100 to 300 ppm NO, in the stack effluent. This
exact concentradion, of course, may vary by the steam demand of
the beoilers.

(7) Page $-55, Paragraph 2. Claim is made that plant site is a licensed
burial ground. We do not find this authorization in the license, license
application or environmental reports. Please clarify.

Burial of plant generated solid waste material on the site is
done in accordance with 10 CFR 20.304 which provides a general
license for such disposal., Describing the plant site as a
"licensed burial ground"” should be eliminated., As stated,
cumulative burials through November 1 have totalled 304 Kgs of
natural uranium, In 1971, Mr., J. Hyder of Region IV Compliance
Office answered certain questions as a routine part of his
inspection, a copy of which is enclosed for your information.

(8) Pages S-61 and S-62, Tables X and XI should indicate that quantities

are in metric tons per month. Please clarify method used to scale up
losres.

Tables X and XI show quantities in metric tons per month,
Losses were scaled up on an item by item basis since the higher
production rate of 378.8 metric tons per month of uranium would
permit higher efficiencies in handling of certain off-gas
streams, Generally, it is a well-known fact that plants
designed for continuous operation produce their best efficien-
cies at the design rate rather than approximately 50% of design
rate, The earlier exchange of information, however, exphasized
that these data should be based upon measured experience
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License Ko, ~o [SIVE = 00 7
Date of N
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7
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Does licensee generate radiocctive waste during norma) oparacions? Yesl”iq__

Does licensee bury waste pursuint %o § 20.3047 Yasg:f?ai__
If Ko, dtsre;.r<'r;:;
pf questionicin.,
arit were the principe) wypes of waste buried?
Cremical laboratory woste
Arimal carcasces

ST AN mn LA »
|
———

voataminated equizaant & surep e

Wnat wore the principal {sotopes erc estimated amount of eotivity buriea
during 15707

Aot (L 3 72L¢ gpnd uin BR TS
./[);z/~1v=,{4£ A AL \
< 7 7 =
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quantities and expanded with the best engineering estimates
which was the procedure followed. As mentioned, October 1972
provided one month of operation at slightly in excess of rated
capacity. Additional messurements of effluents were made and
Table XI has been reconstituted based upon these measurements.
Table XIA is attached immediately following. -

(9) Page $-65, Table XII. Design criteria used for a number of constituents
appear substantially higher than EPA ambient air quality standards.

Design Value Maximum EPA Air Ambient
Ground Level Bevoud Quality Standard
Constituent Site Fence (40 CFR 50)
Hexane 500 ppm . 0.023 ppm (Hydrocarbon)
. maximum 3-hcur concentration

S0, 0.2 ppm Primary Standard: (a) 0.03 ppm
) annual arithmetic mean.

Secondary Standard (a) 0.02 ppm
annual arithmetic mean.

NO, 2 ppm 0.05 ppm nitrogen dioxide =
annual arithmetic mean
Particulates 0.3 grain/ft? at peint Primary Standard: (a) 75ug/m?
of relecase (equivalent annual geometric mean
to 6.87 x 10° ug/m?) Secondary Standard: (a) 60ug/m?
annual geometric mean
687 x 102 ,
3 = 9160 minimum dilution required before reaching site bouadary.

" concentration of 0.006 mg/m® (% 1.15 x 107 '2uCi/ml) and UFg concentration
of 0.009 mg/m° (~ 2.03 x 10-'2uCi/ml) appear to be slightly below the

10 CFR 20 allowable limits in unrestricted areas of 2 x 10712,Ci/ml and

3 x 107!2 yCi/ml for insoluble and soluble natural uranium respectively.

While not stated in the report, the data given on Table XII was
design criteria targets compiled from applicable standards at the
time these criteria were set, July 1968, so as to provide the
goal for the design contractor to perform calculations and select
optimal processing methods. These criteria were generated (1968)
well before the establishment of EPA ambient air quality
standards, Effluent air quality is being monitored continuously
to seek control methods to insure that offsite emissions never
exceed air quality standards.
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TABLE XI REVISED
ACTUAL, OCTOBER 1972 v PROBUCTION RAYE OF
METRIC TONS OF EFFLUENTS IN ALL PROCESS STREAMS AT A FRO )
u“u.u METRIC TONS PER MONTH OF URANIUM CONTENT AS URANIUM HEXAFLUORIDE®
C
Stored A B Air Stream N
w "
e a 4 o
3 o - [ L
. P s A B, b eo e £% ¢ M
b v O w3 v o . b0 o & be w » -
i ] ) ) e [ S 4 “w o v a 4 L ) -4 . -4 =
o el - @ - (=] DKL E LH0 o om L - — = ey
b <o o sae ('™ e o o o3 4 O o b UL e L @ o l\u ru A{o\
L - s - bo e " O SEn on ©Owue “ - " b= £ @
5w 3%2 33 §3 5 B8 §8: 323 M2 i o2 2 BSE BS
7 & m o e @ =0 <Own < o®© O B Tw oot = - e
Uranium 0.05  0.05 .04 .004 0.14 .43 2x10°% . 006 .006 .73
Hexane 8.8 8.8 8.8
Mitrate 18u.1 180.1 .54 180.¢6
Laterb 367, 180 §77.2 186,000 276 91 62 429 188,000
Ammonia 43.3 43.3 43.3
Fluoride 0.6 13.6 .06 14.3 .20 .006 .030 .047 L0853 14.8
lydrofluoride .43 .43 43
Nitrcogen Ocide 4.6 4.6 4.6
Sulfur Dioxide W 1.51 | . § |
Fluorine .048 .048
Nitiogenb 543.5 1690 3741
Oxygend 164.2 472 1104
TOTAL 1815 186,000

a. Matter such as sodium, potassium and calcium that is present in small amounts and is relatively innocuous has been
ieft off this table.

b. These are diluents that serve to dilute pollutants,
€. 46 million cubic feet (930 metric tuns) or natural gas are assumed to be burned in stoichimetric air, yielding 2537
1

merric tons of COp, 1278 metric tons of H20 and 7958 metric tons of nitrogen. This is not a process stream but it
coutributes to dilution at the stack.

d. This effluent vesults from air exhausts from sample preparation, hexang vents, fluorine emergency vents, and roof
voents,
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(10) Page $-69, Table XIII

1)

Combination streams at plant, average for last 12 months indicates:

18.6 x 1077 ySi/ml =

12.6 x 10~7 yCi/m) 8
Te+fw3.2x10°7 » 3,12 x 10°% uCi/ed

Maximus allowable concentration for unidentificd radiocactive material
(10 CFR 20, Appendix B, Note 3C, Table 1I, Column 2 (unrestricted) is
given as 3 x 108 LCi/rl indicating 12 month average was in excess of
MPC with monthly values of 4.48 x 10°% for 4/71; 7.38 x 10°% tor 5/71;
4.80 x 10°® for 10/71 and 5.10 x 10-% uCi/ml for 11/71 all above MPC.

The observation made as to the data on Table XIII is correct.
However, the interpretation of the use of 10 CFR 20, Appendix

B, Note 3C, Table II, Column 2, is not in accordance with our
understanding. This Table is only used for unidentified
radicactive material not containing Radiun22° which is separately
recorded on Table XIII. The ursnium component of this stream

is also measured and is tabulated in the data submitted in

answer to paragraph 11 below.

Page $S-71, Table XV and following tables:

While well Nos. 1, 2 and 3 do not show any significant trend in « and
g levels with time, the Cross « in well Nos. 5 and 6 zppears to hava
taken & sharp rise in the last tvo montis reported. This trend is not
seen in fluoride and nitrate analyses reported for these wells in
Table XVI.

Page S-73, Table XVII indicates a significant increase in gross « and
B in the Fsult Well and Residence Well 1 while Table XVIII shows a
rise in F gnd ¥ concentrations in the Fault Well and a jump in
fluoride in both the Carlisle School well as well as Residence Well 1.

In additicn, as pointed out by Dr. Warner, the average nitrate con=-
centrations and radicactivity in the six monitor wells zppear to be
substantially higher than in the four background wells indicating
possible contamination of the ground water.

In view of these apparent anomalies, we are most interested in seeing
more recent analvses for all of these wells cnd for monitor wells

Nos. 10 through 15 if these data are available. Plesse resubmit data
furnished on 11/20/72 ir & form and using units that will permit direct
comparison with analytical results provided in Tables XIII thru XX1I of
the Supplemental Environmental Report.
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(12)

(13)

The additional data requested is attached. Additional
information as tc¢ the construction, subsurface structure,
analysis and conclusions as to the integrity of the storage
ponds will be covered in detail later in this report.

It should be noted that in January 1972 we changed independent
analysts from Controls for Environmental Pollution, Albugquerque,
New Mexico, te U.S. Testing Company, Richland, Washington, on
the basis that control data could be furnished by UST thereby
providing more reliable results at these extremely low levels.
However, these data have not been furnished and we currently
plan to use the analysis of the Sequoyah Laboratory and the
Kerr-McGee Technical Center upon certification by the Cklahoma
Water Resources Board as an environmental laboratoery. This
certification is now being processed.

Page $-71, Table XV. Well No. 1 on several occasions indicated Radium-226
concentrations of 3 x 10-%,Ci/ml and once (July 1971) showed
4 x 10-%,Ci/ml. MPC (unrestricted) 10 CPR 20 value is 3 x 10-%uCi/ml.

It should be noted that this analysis has varied widely. In
addition, Well No. 1 is not an unrestricted area and application
of 4 x 10'7 yCi/ml is considered the appropriate 10 CFR 20 limit.

Png: 5572. Table XVI. Well No. 1 NO3 as N agvg. last 12 months reported
as 14.0 ppm with 6 of 12 valuc: exceeding recowmended maxi
quoted in Table XXV Page S~84. - W

While Well No. 1 shows an average value of 14 ppm N as nitrate,
you can see it is primarily due to high levels in April, May

and June of 1971 and March of 1972. The data supplied under
paragraph 11 again shows high levels from March through July.
You will note that these levels are not accompanied by an
increase in uranium levels which leads us to the conclusion that
the nitrate is due to fertilizer applied to slopes of the water-
shed and, apparently, we can continue to expect such levels each
spring and summer. Well No. 15, which is down slope from No. 1,
shows the same pattern, Other wells which have nc large amount
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SURFACE-C NTINUED
a8 1s JAN. FER, MAK. AFIL MAY JUNE JULE AN, SEPT o0,
g3in litrate 2 9 . | LA | ok .8 2 3 o3 o
Flucride st | 1.0 ] 1.0 23 .6 1.0 1.0 1.%
~nd aroga 0 5.9 2.87 B.7 b of 2.00 2.58 1.%9 23 5T i3
ross B 6.21 6,00 5.83 2.0 2.92 1.76 1.69 1,68 2.66 1,16
Uracviue 3.5 3.57 2.72 2.00 557 2k LOh 05 .5 e
*202a < 02 < 02 < .02
2207 Nitrate o < 3 5.1 1.0 .9 2.h .8 1.0 1.9 2.3
Fluoride 1.1 , 8 b 17.6* 6 0 | . i .7 ol
Isoility oss a 130,92 < 186,57 175117 6.0 22,44 115.72 90.% 100,62 101.03% 12%.2h
Srrluent Iross 3 B0.05 115.27 90,97 Bl 65 83.02 58.00 22.57 11.52 18.% 1,37
Genoiim 70.88 16k, 29 30.62 61.15 9h.5% 102,38 8.1 63.62 92.15 72.99
Rk < 00 < 02 05
2223 Hitrate .8 . 3 3 6 1.1 R X o2 <3
Pluoride o5 .6 oX 3 o3 6 5 | T 6 2.3%
iller Gross @ 15.02 .68 Ji 1.07 .5h < .25 L6 .28 .B3 < 2%
“ter Sross B 15.3 .62 Jo 1,57 .15 31 < .23 < 2% 2.08 2.k
Yepaiun 15.65 A6 .19 1.49 1.07 .22 % ; .28 55 58
2T < 0@ < .02 < o2
200 Nitvats | < 1 +3 & 1 o2 .9 oF " | o2 < .3
Fluoride .2 .5 6 .6 o5 .8 2 3 .8 e
15 Tor Cross & < . .T0 < .15 1.17 A3 65 b 8.54 < .23 <€ .25
Gross 8 1.2h 1.%9 1.06 1.59 B9 1.8 1.52 1.1h 2.81 .50
Uranium .18 < 12 < ,07 5.9 85 93 < 17 < 27 .5 £ 37
5% < @ < o2 < 2

“hiz gymple was tie composite of a continuous sampler for the month analyzed by U. 5, Teating. Grab samples are taken esch shif and anal zed
vty Tae Sojacyeh lab, Te average for the mouth wus 1.4 ppm. On April 25, one bigh sample of 32 ppm was recorded when the ecid additicn systen
win: oat of control resulting in a pi of 5.5 for the same sweple.

*=Tera vezulis are deternired by U, 8. Testing., Alliquots measured by Sfequoyah lab tested < .1 ppm. Apparently, an exaaple of sample contumiratior
nt zume sztage of handling.

"“Tirrate reported as nitrogen on all tables,
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1972 ENVIROMMENTAL WATSR GAMPLES
SEEPAGY WELLS
UNT'TED STATES TESTING RESULTS
RADLOACTIVE UNLTS-vCe/mlx1070
CHEMICAL MNITS-ppm!
oG (o IALYSIZ JAN, FEB, MAR. AFPRIL MAY JUNE JULY AUG. SEPT. oCT.
2301 Nitrate 2 .1 2h.0 212.0 273 200.0 180.0 15.5 14,0 66,0
Fluorid 1.2 1.0 1.0 7.0 2.0 1) 2.3 k.5 5.1 1.4
rOSE 1.5% 1h, ok 13.85 21.01 51.61 65.04 6.0 166,07 p !
2038 9.2k 5.20 5.08 17.26 i a9 9,18 25,57 8,50
Uraniua 8.58 K 5,09 h b2 174,01 3.4 58,25 109.40 6.79 2.17
22%s < .02 < 02 < 02 y
Y Fitrato < 1 1.0 ] % | 6 W, % T L.B 6.5 5.5
1.0 1.3 22 6.8 2.3 1.1 .B 7 4 ‘
5.10 10,52 h, B9 17.19 5,22 12.8k 9.55 5.21 2.0
b,29 k. 5h 2.66 15,19 5.5 3.01 2.3 1.38 1.78 1.37
L. 3% 5.60 65 3.95 5.9k b, 8o 5.91 2.18 2.0% o,
< 02 < 02 < .2
5y 2 o3 < 3 .9 1.0 ol .6 .6 2.3 3.3 1
L, 9 9 1.1 33 2.0 9 o7 .8 .
¥ 38 h.i1 B.25 12,10 26.78 h.95 52. 14 €. 6.58 1.
R WP as S0 6,62 1,22 21.67 5.30 17.49 h,18 2.05 2.95 11,54
Uranivm, 3.64 6.9 3.37 8.61 7.k 9.97 3.93 3.0k 1.52 % i
&2¢Fa < .02 < 02 < 02
2305 Nitrats .6 1.1 1.0 9 n .8 .9 5.5 5.9 2.4
Fluoe. i 1.2 R | B 1.h 3.2 1.0 1.1 .8 5 4
3.54 10.18 15.95 21.02 6.7 10,46 907 9.43% 3.C7
s .50 6.1% 6.3h 22.% 3.11 9.458 5.2 2.10 2.53 .2
) Urani m 3.37 3.97 2.3% b, 52 5.22 17.10 5,68 1.h1 .56 51
22%a < 02 < .02
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SEEPAGE WELL:-Continued
IoCATTON ANALYSTS JAN, FEB. MAIR. APPIL MAY JUNE JULY AUG, SEPT. T,
ditrate .2 - ] 2 o5 0,2 .l 3 . | < ;1 3
Fluocide 1.0 & | 5. 2.6 1.2 o «3 3 2 =
e . ross a 1.%0 11.56 15.57 13.40 87 1.56 3.02 5.67 1.56 1.1
e woss B 9.hh 6.25 2.24 3.88 1.2 1.h9 b9 ey 1.0 5.CT
Urendug, 7.25 5.58 5.61 5.16 1.99 2,12 99 1.57 5.54 90
2= pa < 02 < 02 < 02
sitrate .9 9 255 < .3 & ad 7 oy +3 3
Slunride L.0 k,2 h, 2 k.0 5.h 6,2 k.6 2.7 3.9 .o
et el rose a 5.27 7.08 k.15 5.59 4.8 < .23 3.21 3.2% 2,74 < .23
Gross B .53 6.9 k. oh 5.79 5.1 L. W8 2.0k 2.05 k.35 14,70
Uranium .23 .21 A2 1.18 .59 .38 .20 .18 .22 21
At < 2 < 02 < 02
% | A | 1 | < 1 1 2l . | g | 22
Fluoride 1.1 N | 1.0 .8 % | 1 R = M !
esidence Sross a 2.09 h 23 3.8 k.76 1.5k 1.38 2.51 ok 2.53 .12
¥ell Gross B 1.46 1.84 2.97 k.56 1.21 1.25 .90 .3k 2.96 A7
tivan Lum .62 1.48 1.52 .38 1.16 1.12 62 .22 o ;17 36
Sitng < .02 < R < 02
) L4y < .3 < .\ 5 B 1.8 1.8 B 2 .1 2 5
. Luoride .0 o3 .6 ™, 1.0 .0 2 | o2 .
Carlisle Gross o .09 .24 AT < .23 43 < ,?23 2% < .23 .23 <..25
fenaol Well Gross 8 1.2h R .96 LT 8 2 .65 . 5.13 9
Ureni.m .18 a2 < .06 3.51 b9 12 < .7 < .17 < .17 L
“Fa < o0 < 02 < 2
(%5 vilinte 1 1.1 2.5 1.5 A .8 1.2 2 ol A
Fluoride T, 1.0 & | ) 9% 2.0 1.1 1.0 2 .3 7
£Fattiante Grogs @ 3.11 2.06 11,98 9.31 3.31 6.95 2.58 < .23 2.52 &k
Fwd o, 2 Cross 8 h, 26 5.06 6,05 L o 1.62 2.17 60 67 1.70 €9
Uranivm 2,68 3.0% k., 30 3.35 2.1 h.32 1.20 < .17 2.4% 11
-y a < .ﬁ! o G2 « w
il Witrave . 5.5 7 3.h | 1.3 b o, " g 3
Fluoride 1.0 6 1.0 .9 2.2 3 o, & s .
zfinste Gross a 4,01 h. 4o L 82 13.2h k.99 3.06 T.05 3.24 .05 5.59
Pond wo. 2 Groas B 1.37 .15 3.87 10.03 2.h7 5.5% 1.69 1.25 1.32 1.22
JUBERAE 3.37 2,95 306 6.52 6.83 b.52 3.30 1.16 2.10 1.75
o < .0 < 2 < 02
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SEEPAGE WELIS-Coatinued
W o (2 AALYSIS JAN, FES. MAR. APRILL MAY JUNE JULY AUG. SEPT. T,
Iitrate < .1 a5 i 8 1.0 1.2 1.8 .5 LT y
Fluoride 1.0 8 1.0 ¥ 1.0 b R B .3 oo
T lante Gross o 7.54 1.7 6.5 17.77 2.5 5.2h 2.3 10,67 2.53 3,65
Faod o, 2 Oroas € 3.67 2k 5.8 31.15 2.5 1.21 RYi 1.60 1.10 . Th
Uraniwa 5. 37 1.95 2.77h h, 58 8.7h 2.%9 T2 1.96 1.28 1.55 '
29 Ra < 02 < R i < 02 H
235 litrate 3 g | % | " | 2 1 J k.5 o l
B Fluoyide .9 .6 1.1 o 1.0 6 = .6 5 '
“tirave woes a 1.% 35 22.97 111,18 £.96 18,61 6.27 6.09 h.s8 )
g ; Gross B 2.09 2.00 10.67 116,12 5.52 3.17 1,22 1.79 1.33
Uraniim 85 .98 3.93 52,69 3.93 7.10 2.88 2.32 1.78
£ na < 0@ < 02
wd itirate . 1.6 1.9 R N, | 10,k . 1.0 2 L4 |
Fluoride 1.0 9 9 b1 2.0 N % | T b £
“inate Uross a 1.92 12.79 12.57 3k,32 b, Th 12.67 8.15 5.22 k01 16,58
% WAL T woss g 2.2% 6.60 5.53 21,06 b, 7% h.19 1,80 BT 1.70 13
Urant wa 2.04 .85 h.23 1.16 7.85 8. LT3 3.27 6.08 2.35E
el < 02 < .0 ]
Hityace = 1 16,0 8.0 91 " 91.0 k2.0 15.5 k2.0 15
Fiuoride .9 N 5 .8 o3 2.4 2 .2 2 B ok
{ fizate Grogs a 1.7% 1.63 1.hG 9.85 1.90 1.6h 6.66 2.%0 .30 £1
&30, 2 Gross 8 .89 1.7h 1.92 2.h3% 1.89 35 1.96 B2 1.3 < 25
1wy Logw 1.01 .90 1.29 .62 2.90 1.ho L9 Lk < X7 ’ '
LA < .02 < O < 2

Yiireate reported as ilitrozen on all tableas,
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(14)

of watershed do not exhibit this tendency. Again, we believe
that these wells should not be considered available for public
access and certainly not sources of drinking water to which the
standard on Table XXV applies.

Pages S-78 and S-78A, Table XXII. Analytical results reported indicate
erratic control of fluoride emissions with a number of values at the
security fence exceeding recormended maximum concentration of vegetation
of 40 ppm. Please provide more recent data. (See Comment (11))

More recent data is supplied under paragraph 11. The data given
on Table XXII is erratic and, as yet, we cannot completely
comprehend the cause. As you can see by comparison of the
results from two laboratories in January 1972, results between
the tw. laboratories vary significantly. Fence line sampling
was discontinued since none of the foliage at the security fence
is subject to grazing by cattle. We hope that this erratic data
will be eliminaied through the Oklahoma certification program.



(15) Page S-79 - Effective stack height is reported as 170 feet (v 51.8 meters)
while calculated value shown iu Appendix IV, Page 3 is 56.6 rmeters.
Calculation shown in Appendix IV fails to clarify whether stack

dianeter is 8 feet or 3.25 feet. Calculation is also unclear as

to whether barometric pressure is 960 mb or 920 mb.

Effective stack heighth is 54,82 meters based upon recent
calculations of rate of discharge and using 960 for the pressure
in milibars. The number on Page S-79 should be corrected. The
confusion on stack diameter is due to the fact that the OD of
the stack is 8 feet. However, it has a liner that restricts the
effective diameter to 7 feet and also has a restriction at the
discharge to 3.25 feet.

(16) Appendix IV, Page 3 indicates 475 ft/minute velocity out of 8 ft
diam. stack for total flow of (.785)(8)2(475) = 2.38 x 10%zfm.
License application 9/3/69 Page V-11 indicates stack discharge
volume of 1.9 x 10° ¢fm (norral) and 8.85 ¥ *0° cfm during low
loads. letter, W. J. Shelley to C. R. But.anan dated 1/31/72
estimates flow with two boilers operating at 25,000 cfm.

The measurement of 475 feet per minute should, of course, be used
in conjunction with the 7 font effective diameter resulting in
a flow of 18,207 cubic feet per minute. The license application
discharge volume was made based upon estimates during the design
of the plant. The data supplied to Mr. Bucharan on 1/31/72 was
based upen the gas consumption of the boilers as of January 1972.

Recent data calculated from gas consuption during an extended
period and temperature measurements in the stack result in a
calculated discharge of 24,200 cubic feet per minute.

(17) Page S-80, Table XXIII. Data presented are not clear or consistent
with Figure 3.9 of "Workbook" Page 29. Table headings are confusing.

Table XXIII is mislabeled in the second column and should be
labeled "Maxiw.um XJ/Q".



.
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(1€) Page S-81, Table XXIV. OQff-site concentrations presented do not appear
to be consistent with dilution of 10.4 Values indicate dilution of
10 rather than 10,000. Headings on right should read ppb. Also, see
cozment (25) below:

s . . L
Observation is accurate that the off-site levels assuning 10
dilution should be in ppb.

(19) Page S-84, Table XXV. Footnotes b and ¢ are not shown in body of
table. You compare concentrations in rivers with recommended maximum
concentrations. Please note that 10 CFR Part 20.106 limits con-
centration of radioactive materials in the effluent strecam and requires
considerable additional informaticn if Appendix B, Table II limits are
to be exceeded.

Footnotes b and ¢ apply to recommended maximum levels of fluoride
and nitrate. We understand the application of 10 CFR 20.106
limits to effluent streams and do not intend to request exception
to Appendix B, Table 2, limits.

(20) Page S-85, Paragraph 1. Dilution factor implies process water flow
of 240,000/150 or 1600 gpm. Table VII indicates process water of
345,000 gal/metric ton of U. With production of 5,000 short tons/year
(4.55 x 10% metric tons/year), total water used = 3.45 x 10° x

4.55 x 10% = 15.7 x 10° gallons per year. This is equivalent to
2990 gpm. Please explain.

1600 gpm is the design capacity of the process water system.
Actual flow varies from 1100 to 1450 gpm due to variations of
the level of water in the lake, i.e. the static head on the pipe
withdrawal system located in the dam penstock; the conditicn of
the pipeline, i.e. scale or algae present; and the fresistance of
flow through the receiving station valves and meter. The amount
of water received from the lake is metered and fed into a
stilling and treatment basin shown on Figure 11, Page 54, At



(21)
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this point, water needed for the processing is withdrawn in three

streams. The first is an emergency cooling water stream which
feeds certain sensitive cooling needs in order to protect the
plant equipment. If cooling water flow was accidentally discon-
tinued on such critical uses, irreparahl: harm to the equipment
would occur. This emergency cooliny water flow is then fed to
the cooling tower supply basin and a secondary cooling water
system is used for less critical service and returned to the
cooling tower basin. The second s:ream is a bypass stream which
is excess to the needs of the plant and joins discard from the
cooling water system and flows to the point of discharge into
the natural drainage channel. The thirsd strea. is potable water
which is treated by settling, filtering and chlorination. As a
result, the quantity of water discharged from the plant does not
vary significantly with processing rates.

Page S~86, Paragraph 2. Ra=226 level of 1 x 10‘auCi/m1 is 337 of MPC
which still providcs some leeway but not a great deal. Also, 14 ppm

nitrate level is in excess of recommended maximum per Table XXV,
Page S-84.

Please see the answer to question 13 on nitrate level in Monitor
Well No. 1. While Radium226 is 33% of the MPC, it can be
recognized from Table XV that this level is approximately the
level of detection and reliable values would only be seen above

" this level.

(22)

Page S-86, Paragraph 3. Should refer to Table XVIII rather than
XVII. Also fluoride level in Carlisle School well has also "increased
slightly."

Your correction is noted. Paragraph Z on Page S-86 should refer
to Table XVIII instead of XVII. Fluoride analysis in these



wells has shown very erratic data, especially between the two
laboratories. We hope that with the certification program of
the Oklahoma Water Resources Board this erratic variation will

. decrease,

Page S-86, Last Paragraph. Please explain more fully how the data
obtained establishes the potential path of pond seepage.

A complete description of the pond construction, the monitoring
wells and the strata in the immediate area is attached as a

separate report.

(24) (deleted)

(25) Page S$-97, Table XXVI - The data presented in this table represent
releases to the atmosphere during plant operation at throughputs
significantly below those expected at the normal production rate of
S000 tons per vear. To permit 2n asscssiint ¢f tha enviionueantal
impact of the Sequoyah facility under normal operating conditions,
the release data rmust be scaled up (with the bases for the calcula-
tions clearly shown) and as 2 minimum requirement, the annual average
significant corgan doses to individuals exposed to radioactive
pollutants at the cff-site peint of man.irum ground level concentra=
tion rmust be estimated. In additior, organ doses and chemical
pollutant concentrations should br. estimated for each of the
following off-site locations: (i) Residence northwest of plant site.
(b) Residence northeast of plant site. (¢) Carlisle School. (d)
Points of maximum ground level concentration on Oklahoma Highway 10,
U. S. Highway 64, Interstate Highway 40, and the Missouri Pacific
rajlroad, and (e) Other nearby points of permanent and transient
habitation.

Total dosages attributable to radioactive effluents out to a distance

of ten miles from the site should be estimated for both the transient
as well as the permanent population.

Please see attached report on airborne effluents.



