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Quest1on 321 1 (2 4441

Resgonse

Sections_2.453»and 2.4.4_contain,the_requested information.

R = - o . Amend. 7
oo Q32111 . . Nov. 1975




Quest1on 321 2 (2 4 21

- Tabu1 te thefPMP 1ncrement and 1oss rates used 1n design1n9*the*51ter\ T
. ~ drainage systems, and present runoff models used. i ng: : 1=
,age ‘Demonstrate” that ponding or flow depths resu}t1ngsfrom the 1ocaT
"PMP* fa111ng ‘directly on the site will not exceed the e1evat1ons of
accesses to safety re]ated facilities.

" Response: -

The response to this question has been incorporated in revised Section 2.4.2.3.

Amend. 7.
Q321.2-1 v Nov. 1975




Question 321.3 (2.4.4)

Was the failure of Tellico Dam included -_.in the -ﬂ‘OC.?a_:"ané,l.ys'e‘s2'-

Response: | . | |
" The response to this question has been incorporated in revised Section 2.4.0.

C* o | | | Q 321.3-1 . Amend, 7
i . : o _ ) - Nov. 1975




Quest1on 321 4 (2 4 4.2.2)

Present - the Norr1s Reservo1r 1nf1ow and outf]ow Hydrographs resu1t1ng from . g
the critical’ centering of the PM storm in the Clinch River basin: and demonstrate‘
that Norr1s Dam cou]d pass the PMF w1thout fa11ure. '

R sponse: .

‘Section 2.4.3 contains the requested information.

: Amend. 7
Q321.4-1 Nov. ‘1975




.' o -_.'_‘Dam wh'ich result_ n E - at ite, including -
: .- .-cross-sections, 4,ughness factors; bases therefore, and the ana ys“‘_'fz" "
: resu]ts of phys<Ca1 model” stud1es of the: failure. : : '

Resgonse

"~ The requested information has beeh transmltted by TVA s FTood Cont[ol
Branch (J.T. Price and B.J. Buchler) to D.. Lﬁerde11 of the NRC ‘staff in
letters dated: December 13, 1974 -

‘ o . December 16, 1974
December 18, 1974 ~
December 20, 1978 . -
January 2, 1975
January 9, 1975
January 21 1975

_ y - A . Amend. 7
Q2181 | o Nov. ig7s




Quest1on 321.6 (2=4;4:3)

Demonstrate that the 665-foot 1ong fa11ure mode of Norr1s Dam w111 d1sc__-

~a higher rate. than ‘the 833- -foot 1ong fa1]ure.:'

Response: N

Section 2.4.4.3 cohtains the.requestedjinformation.

Q321.6-1 o Amend. 7
: qu. 1975




Question 321.7 (2:4.4) -

» : It iSjnOt‘c]ear;whetherSWatts'Bdr'Damzwas.assuméd;to féijfdgkihgsihe;. ,
. from seismic causes and if.so, the effect on the flood peaks at the si
. Please clarify. - T S : o
Response:

Section:2.4.4.2 contains the req.ueSted information.

‘Amend.. 7.




Question 321.8 (2.4.7) o o

DfstuSé'the;history of formation of ice jams, frazil,.and anchor ice in the
region. ‘ ' : ' o

Response: : ' 7 ' ' o

Section 2.4.7 contains the requested information.

Q321.8-1 o Amend. 7
. ' o Nov.-1975H




Quest’lon 321. 9. (2. 4.11.1)

'.D1scuss the’ effects of Te111co Dam when completed on water supply"waAer
1evels, f]ow ve]oc1t1es and d1rect1on at the s1te._,_- o

""Resgonse.

‘ R 'f'_f_The response to th1s questmn has been " 1ncorporated 1n rev1sed Sectr
SRR *w2 4, 11 1. . S . .

: Amend
o 0ct ]o*zlg

0321.9-1




gQuest1on 321.10 (2.4. 1)

State the amounts of water requ1red for norma] and emergency p]ant operetlon':”>.

Resgonse

1. Normal CRBRP water usage w1th seasona1 var1at1ons 1s g1ven in Tab1e 3 3 4 offfffl

the Env1ronmenta1 Reporu.~

2. Prov1s1on for supp1y1ng water for emergency plant. operat1ons ‘are discussed
in Sections:9.9.2, 9.9.4 and 9.9.6 of the PSAR.. There is no réquirement

for makeup water from the Clinch River dur1ng emergency operation.

Amend. 7
Nov. 1975

0321.10-1




Question 321.11 (2 4, 12)

, Discuss possibility and consequences of rec1rcu1at1on of ]1qu1d release'”
~during per1ods of zero or. reverse r1ver f]ow. ‘ _ :

Resgonse'

. o '-.The poss1b1ht1es and consequences of rec1rcu1at1on of ]1qu1d re]ease dumng s
periods of zero or reverse river f]ow are d1scussed in Sect1on 14 6 of the
Environmental Report

Amend. 7
Nov. 1975

- Q321.11-1




Quest1on 321 12 (2 2)

"v'Prov1de a map: show1ng lanes or other routes of” r1ver traff1c near theffa;
s1te ’ S _ T

Response:

- 'Figure Q321.12-1 contains a portion of TVA Tennessee River Navigation
Chart #804 showing Clinch River Navigation Channel and navigational-
aids in the area of the site. Two large scale color copies of this
- chart will be separately forwarded to be used as a work1ng set for .
.regulatory review. . : _ ,

-Q321.12-1 Amend. 1
' July 1975
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'Quest1on 322 1 (2 3 1 3)

Prov1de the des1gn bas1s snow: and ice’ load for the p]ant'f X
' S ~-;shou1d be the tota] we1ght of

1. ~The max1mum observed snowpack in the s1te reg1on p]us ’
2. The weight of the max1mum winter prec1p1tat1on (snow or’ 1ce) expectedﬂ;:j_f;‘ﬂ

. from a s1ng1e storm w1th a recurrence 1nterva1 of 100 ‘years-in the "
. site region.

~5Response:

The response to this question has been incorporated in reV1§edESéz”'“ g

U , , Amend. 7
Q322.1-1 - Nov. 1975




f_Questmo 5322 2 (2 3 1. 3)

:w_.ﬂ_vaporatxon and dr1ft 1oss
.- minimum water cooling

,Resgonse

_Metero!ogica1 data to be used for the ultimate heat sink design shal1 be
furnished in the F.S.A.R, along with the analysis discussed in response to
Quest}on 020.19. .

’ ' K ' Amend ;
Q322.2-7 : NOV ]9 5




Question 322.3 (2.3.1.3)

PkoVide thé design?basis tornado,pérameters'forftheﬂpidﬁt:iﬁéfudilv,

‘ - ‘ "L'-_[Maximum ;Wind speed '
- o 2. Maximum trahsJationé]vwind speed |

3. Maximum rotational wind speed
4. MaximUm pressure drop

5. Maximum rate of pressure drop

Response:

“The information requested appears in Table:3t3;],lf'

_ . v _ - ﬁmend.'7
- ov.
(j}M | N . 1975
' - " Q322.3-1 |




' Quest1on 322 4 (2 3.1, 3)

, _Document in this sect1on all meteoro]og1ca1 cond1t10ns used as des1gn bas1
' cons1derat1ons in the PSAR and 1nc1ude appropr1ate Cross- references '

x,Resgonse

‘The 1nformat1on requested IS 1nc1uded in the response to Questions. 322 3 and -
322.16. : _ _

Amend. 7
Nov. 1975

Q322.4-1




'_Quest1on 322. 5 (2.3.1. 3)

Provide an est1mate of the seasonal and annua1 frequenc f_11ghtn1nuy-'15, o
charges  (based on the frequency of occurrence of: thunder’ orms) expected'1n Sl
the vicinity of the Site. S ooy

Resgonse

The fo]]ow1ng formula has been deve]oped (Ref, 0322 5-1)" for estimating the.
frequency of lightning flashes to the earth per thunderstorm day per- square
_kilometer for a particular region:

= (0.1 +0.35 Sin 1) (0.40 * 0.20)

where NE is the number of f]ashes to earth per thunderstorm day per square k"-'“'*'
lometer, and A is the 1ocat60n s geographical latitude. . The: CRBRP s1' b
located at a latitude of 35°53'24". Substituting this ff
for NE equal to 0.122 flashes per-thunderstorm day per-si
‘estimate of the seasonal and annual frequencies of 11ght
pected in the vicinity of the site can be ca]cu]ated as ¢ prodt f
the average number of thunderstorms occurr1ng in the’ s1te reg1on for the t= C
period of interest. These values appear in Table Q322 5= 1 ~The results showf» L
-an est1mated 6.47 flashes per year per square kilometer. T

It has been determined that a structure attracts lightning; of- average 1nten—
sity up to a distance equal to twice its height. (Ref. Q322.5-1) The domi-
nant structure of the CRBRP is the dome capped, cylindrical steel shell of
the Reactor Containment Building which has a height of approximately 52 v
meters and has a diameter of approximately 57 meters. In‘order to be con:' -
servative, the attraction area of this structure will be a]cu]ated for .
the cubic structure which would enclose it. This cube W have a-height -
‘equal to that of the Containment Building, and a width a .ength equal ‘to-

the Containment Building's diameter. Using this approx1mat1on, 11ghtn1ng 2
flashes are expected to be attracted over a surface area of LW + 4H(L+W)+4H T.
(Ref. Q322.5-2) Using L and W = 57 meters and H = 52 meters, the attraction
area-is calculated to be 0.0609 square kilometers.

The probability of a 11ghtn1ng discharge striking the Reactor Containment
Building can be derived using the previously calculated frequencies of dis-
charges expected in the site vicinity (see Table Q322.5-1) and the atraction
area of .the structure. These results show that the structure is 11ke1y to
be struck by 11ghtn1ng once in every 2.5 years.

Ref. Q322.5-1 - Golde, R.H., "Protection of Structures Aga1nst L1ghtn1ng
Proc. IEE, 115, No. 10 (October 1, 1968).

Ref. Q322.5-2 - Marsha]l, J.L., L1ghtn1nq Protect1on John Wiley and Sons,
New York, (1973), p.30.

Q322.5-1 B Amend. 7
: ' Nov. 1975




' TABLE Q322.5-1

F=frequency’ of lightning. o B L
. NE R ST R . flashes ="NE:x:T- -+ F x'Attractive Area
(Number Flashes to Earth Per - (Average Number: Thunderstorm (Number Flashes Per Time (Number- Flashes Striking

: . Interval
Time. Periods. Thunderstorm Day Per km2} -~ Day::Per. Time Period):-. ... Period Per km?)-_ © Structure Per Time Period)  (Time Periods)

Spring . 0.122 . E 16 ‘ )  -~ h 195 o o .ofli-é 1 . | 84 seasons
Summer 6.122 ‘ .; _ 29:’ o v 354 o ‘ 0.2:1'6 » ' ‘;_:..6‘:"‘1‘s_eas'ons
Fall 0122 . s ; | vo.§1¢a‘rA :; - o.oéfv . '%i;03jséAsons
‘Winter » ¢1Q o 4 - j_o%@?tJ.jl omwi' 3

_Annual 0.122 S B 7 0.394

2-5°225D

Attractive area = 0.0609 km? _ _ -
Geographical latitude = i = 35°53'24" L T S

“AON
" pusuy

SL61
L




'Quest1on 322 8 (2 3. 3)

ns,1nd1cat1nq the re
tions and present‘_

_ | Prov1de topograph1c cross-se
‘ . present tower and- 1nstrument
- the: p1ant site. :

'5Resgonse

. The 1nformat1on requested 1s prov1ded in Figure . 0322 8 1 ’;_Tj- - 1F§e_2;f]38e;:lbf;

Amend. 38
. April 1977

- 0322.8-1
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-"Quest1on 322 9 (2 3 3)

;,'Prov1de a 1arge sca]e topograph1t map. 1nd1cat1ng the: 1ocat10n of the
-proposed- p]ant structures with respect to the present and any other
vproposed meteoro]og1ca] towers.

VResgonse.;

.'_Thewiﬁformatidﬁ_ redqested is-provided:esfFigurefQ32299?1Q..ff733‘

Q322.9-1 - Amend. 38
April 1977
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E.X|STING
"4 METEOROLOGICAL .

A

BSC-086-

GRAPUIC. SCALE
0 200 455

1“2 400"

. TOWER .__,/"'1;8

\LAT 3s%s3-20N--5, 3
\LONG 8423+ \!(_37\;4

“EXISTING

LONG; 84" 22-32.45" w\

PROPOSED GRADE

-

-

b CONTAINM EwT :
ELDG-

LAT. 35 53 24Nf"_.~ .
LONG 84*22—57\"’. g

METEOROLOGIC-AL
TOWER »8*
L.AT35 53'- - 16!’ Nl

_ : LOCATION PLAN FOR
Figure Q322.9-1 EXISTING METEOROLOGICAL
N o TOWERS&PLANT STPUCTURES,

: S : Amend. 55
 0322 Gas" o June 1980_:--




-Quest1on 322 ]1 (2 3. 4 21

Pr0v1de rev1sed short term dlffu51on estwmates based on the Jo1nt frequency
- data as requested under 322.6 above.

ReSgonse:

Section 2.3 contains the requested information.

Q322.11-1 , ' Amend. 7
Nov. 1975




Question 322.12 (2 3. 5. 2)

_ - Provide: rev1sed 1ong term d1ffus1on est1mates based on the Joint;ffequen,
. : i data, as requested under 322. 6 above.

~ Response:

Section 2.3 contains-the requested infdtmation.;*

Q322.12-1 . ' Amend. 7
Nov. 1975




.Questioh'322 13:(2 38)

fiProv1de the two sets of Jo1nt f equency
. tHe information in the. section Wi
© 2.3B=20 -of -Supplement 1:to Chapter:

_ Resgonse

,ﬁ1s 73. 24%

d: eiMeteorology j*ff**:“””
ed on wind speed and .

of ‘the PSAR. The first set shou] ‘be

“direction measured at the 75-ft. ‘Tevel and vertical temperature :
~ difference between the: 33= and: 200-ft.; levels.. The second 'set .should "

‘be -based on the winds measured at the 75-ft. 1eve1 but with the
vert1ca1 temperature différence measured between the 75- and 200-ft.
levels. "The data should be for the per1od April 3, 1974 through
Junev30 1974 and the Jo1nt data recovery rates shou]d be prov1ded

the 75-ft. level but w1th vert1ca1 temper U
and 200-ft..level. The data recovery rate is 68 31%

- the perjod Apr11 3, 1974 through June 30, 1974

' Noteﬁv»Amendment 38 eliminated Section 2.3B. Table'2.3B-20 15,’

~included in Response to NRC Question. 322.6 (Part II)... Table
2.3-36 in revised Section 2.3 contains a similar compar1son
-of percentage frequency of stab1]1ty distribution for two -
-temperature differentials for the CRBRP meteoro]og1ca1 tower :
- for the period March through August 1976 : T -

e Amend. 38
Q322.13-1  April 1977




ey

. ESE 0.00000 0.00266 0.00076

| TABLE_' ,322 13 R
JOINT FREQUENCY OF WIND "DIRECTION AND me SPEED"-J?'
' FOR STABILITY CLASS A ‘ j' -
 CRBRP. METEOROLOGICAL TOWER; 75 -FOOT- LEVEL
© DELTA-T USED: ' 200 FEET - 75 FEET
CAPRIL 3, 1974 THROUGH JUNE 30, 1974 -

HIND SPEED. KNOTS'

' o.-O-5,0‘ g -_“3.1;620“' ‘ 5.1 lOO )
000000 . 0.00000 . o. 00006
WE T 0.00000. 000152 - 000000
0.00038 0.0014 000034 -
I X Oooss" S o.c02 . 0.00152
€ 000000  0.00266 0.00076 -

: e B
-‘lo 2160

0.00000 - 0.00266
0.00000 . . 0.00266

se 0.00000 0.00266  0.00000  0.00000°

SSE - 0.00000 0.00266 - 0.00000 0.00000
, 0.00900 0.00266 - 0.00076 . ° 0.00000 ©0.00000  0.0042
S 0,004 0.0053  0.00457 0.00076 0000 0.00000 0.01180
| 00014 0.0067 000190  0.00000 . 0.00000 0.00000 - 0.00761
. wusw 0.00038° 0.00342 0.00000 0.00000 - 0.00000 -  0.00000  0.00381
' M 0.00038 o._Ooqae--. -_‘.'-Vo_.oOOOo» N _O‘OOOoo; 0.00000 .. 0.00000:  0:00

w

e 0.00038 0.00190°  0.00038 Oooooo:” ©0.00000" - 0.00000 . 0:00266

W™ 0.00000 0.0 00038 0.0052 _ooom ~ 0.00000 . .000000.  0.00304
MW 0.00000 0. OOO7s_.“.,,.» /0.00038:. - '0.00000 - .0.00000 . 0.00000 - .0.00114

.- TOTAL 0.00419 - 0.03615 . 0.01294. ©  0.00190. - 0.00000 - 0.00000 -  0.05518 -

The -Tota) Percentage of Calms for this Stabﬂity 1s:  0.00000

~ %1 knot = 0.515 m/sec; T knot ="1. Wlwh

Q322.13-2  Amend. 1
- July 1975




. R “N»E' N
NE
ENE

CESE

SE

SSE

SSH-
“
WSH
y

W

N
“NNW

TOTAL .

L 75 FEET

~APRIL 3, 1974 THROUGH JUNE 30, 1974

0.0-3.0

3.1-6.0

WIND SPEED,
6.1:10.0

KNOTS*-

10.1-16.0

16.1-21..0

- 21.,1-99.0

0.00000
 0.00000

0.00038
0.00190

0.00076 -
© 0.00038

0.00076

“0.00174-

0.00118

0.00381.

- 000571
0.00381

0.00152

0.00000°

0.00000
0.00000

0.02131

0.00038

0.00571

0.00266
0.00342

0.00228

0:00304
0,00875°
000799’
C0:00761
0.00342
0.00190

0.00152
0:00419
0.6659

0.00000-
0:00038'

 0:00038
0160038

0.00000"

0100000
- 0.00038"

0:00000°
0:00076
0.00609
0.00913
0.00114
0.00114"
0.00342
0.00000
0.00038
0.02359

0.00000

0:00000

000000

0:00000° -
0:00000
0100000
0;00190
0:00038:
0.00076
0:00114
0:00038
000000
0:00000
000457

-~ 0,00000;,
0400000

000000

©0.00000 - . ..

0:00000

0.00000:
000000 -

0.00000:
0.00000
0.00000
0:00000
0.00000
0:00000

0:00000

The:Total Percentage of Calms. for:this Stability is: 0.00000

*1-knot = 0.515 m/sec; 1 knot = 1.16 mph

0322.13-3

000000 .

' O;ObQQb;F: O.dO

0.00533 0.12139. - .

Amend. 1

~July 1975




TABLE'322 13-3
JOINT FREQUENCY OF WIND: DIRI
FOR STABILITY“
CRBRP METEOROLOGICAL TOWER 5 75 FOOTM
~ DELTA-T USED:. 200 FEET-—-75 FEET
" APRIL 3, 1974 THROUGH. JUNE 30, 1974
: fﬁ!ﬁb’svscn. deTs?
0. d'3~0" 3.06:0° - 6.1:10.0 1032 16 0 ,15 1221, o
N 0. 00038‘.-* 'b.oo;)zs- 1000000 0. uoooo' 0 ooooo_i‘
7uﬁé ’ 0.00000 0.00114 . - 0.00000° o.oogoof\ 0500000
NE 0.00000 0.00038 ’ 0:00000.- 0.00000-- 0.00000 -
ENE- 0.00000 0:00228 10.00000 0:00000- 0.00000 0:00266
£ 0.00038 0.00152 0.00000 000000 .00000, ~0.00190
ESE - 0.00076 - 000076 - 0:00000- 0;090903 0.00000, 0:00152 -
. SE 0.00114 0.00000’ 0:00000- 0.00000 0:00000 !
st 0:00000 0.00000 ~  0.00000 0.00000.  0.00000 0.00000
s 0.00114 0.00114: 0:00000 0.00000, o,opqu; o,pqdﬁb} .o,qﬁ%?éﬂ
‘Ss 0:00190 0.00342  0:00266  0.0000 000000 0% 0637
W 0.00114 0.00342 0:00304 0.00114 000000 :
wH 0:00152:  0.00342 0.00190 . 0.00038 0.00000 o, oom'
K 0:00190° . 0.00381 .  0.00076.  0.00033 0.00000 |
W 0.00076 000308 0.00076 0.00076 ~  0.00000
W 0.00076 0.00152  0.00038 0.00000 0.00000 0000
N  0.00038 0.00114 0.00000 *  0.00000 ' 0.00000°  0.00000 0. oo]sz
.TOTAL 0.01218 0.02778 0.00951 0.00266 0.00000 0.00304 o 05518
The Total Percentage of Calms for this Stability fs: 0.00000
*1 knot = 0.515 m/sec; 1 knot.= 1.16 mph : '
Q322.13-4 Amend. 1

July 1975




- - TABLE 322 13 4 .
JOINT FREQUENCY OF WIND DIRECTION AND NIND SPEED

DELTA T USED 200 FI 13
APRIL 3 1974 THROUGH JUNE 30 '1974_

WIND SPEED, KNOTS®

. TOTA

1 0.0-3.0 3.1:6.0 © - 6.1-10:0" 10.1:16.0  16.1-21.0 Ezi‘.i-ée.'o j
N 000309 0.0068  0.00000 .,_;o..ooooo_..f" 0.00000 . 0.00000.
We . o00%6 0007 00000 00000
e em e oo
3 0880 0.00913
e o.oues 0.00342
ESE ' o;vo\ésoo 0. qoﬁ,al'

.0.00000 . 0.0000
000000 0.00000  0.00000
SE 0.00233 © 0.00M2 000000  0.0000  0.00000
- SSE. 0.00462 0.00304 o_’}poqm . 0; ooooo “_.'ov.;,bvqguo
9>co'3'es 0.00095 0.0007  o0.00000 ".‘A":‘" _

w

s 0:01070 0.01560 0.00913 0.00076
s _'_'o o223 - o003 0.01941 0.00304
- WM 001032 00122 000723 0.00076

._ - ‘ 000842 | 0.083 000150 o.jo@tgdo,
e o;qo?_séz ' ‘:',o.‘qossi vo,}o‘os'_za o'ooooo S ooordbb

M 00064 0.00533 0.0  0.0003 000000
NN 0.00070  0.0mg5 0.0008 o, 0000+ 0.00000

TOTAL 0.10997 0. 119]0 . 0:04795 _ 0,00495 .0._-,90000
' The Tota] Percentage of Calms for this Stabﬂ'lty is: - 0.00076

_0:00114
0,000

0.01865 + -
o016l
0.28653

'l knoc = 0 515 n/sec. 1 knot = 1 16 mph

0322.13-5 | Amend. 1
| July 1975




TABLE 322‘13 5

CRBRP METEOROLOGECAL TOWER 75 FOOT LEVEL
DELTA T USED: 200 FEET - 75 FEET
APRIL 3 1974 THROUGH JUNE 30, 1974

WIND: SPEED, KNOTS* SRR

£ 0.0-3.0 3.0-6.0 6 1- 10.0 10.1-16.0
W 001308 0.000%  0.00 "0.00000
NE 0.1 0:00228 16360635 “0:00000
NE oloMs0 .okl o 50606‘ . 0.00000 Q. 0. 01840" | R
ENE 0.02449 0.00419  0.00000  0.00000 - 000000 0.02044 Sl
E 001612 . 0.00052°  0.00000  0.00000  0.60000 ‘064 B
ESE 0:01270 0.00190  ° 0.00000 0:00000 0.00000 : ' -
st . 0.00965 0.0010 . '0.00000  0.00000  0.00000 ' 0:60000' , ‘ '%}:}':_
$se 0.00813 .~ 0.00038 0.66638» 0.00000 0.00000 0.00038 0;5552? e
s o.0270 000190  0.00114  0.00038  0.00000  0.0000 a.o]%ié g e
ss 0.0153 0.01180  0.00381 0.00000  0.00000 0 1
W 0.02145 0.01408  0.0042 _  0.00038  0.00000 1
CMEM 0.01270 ©  0.00647  0.0014  0.00000 0.00600 ]
S W 00023 oloois2  0.0000 00000 0.00000 0.00000
WM 0.00585 0.00533 0.00076 0.00000 0.00000 0.00000 0.01194.
'R 0.00737 0.00647 0.00076  ©£.00000 0.00000 0.00000 0.01460
ETEE 0.01764 0.00304  0.00038  0.00000  0.00000 0.00076 0.02183 -
TOTAL 0.21195 0.06735  0.01218 0.00076 0.00000  0.00228. 0.29452

- The Total Percentage of Calms for this Stability 1s: . 0.01446
*1 knot = 0.515 m/sec; 1 knot = 1.16 mph

Q322.13-6 C Amend. 1
: July 1975




hﬁg.*”t
NE :
ENE

ESE

SE
SSE .

SSW

SW.
s

-

‘w£

-

TOTAL

* TABLE '322. 13
JOINT FREQUENCY OF WIND DIRE

DELTA T USED

APRIL 3,

NIND SPEED, KNOTS*

1974 THROUGH JUNE 30 1974

*ON AND WIND SPEED

0.00837

0.00793
0:00571

000380
0:00761.
0.0ne89
0.00875
0.00571 -
- ocadins
000419

0.00380
0.01142
0.10655

0.00076
0:00038
0.00000

*+0.00000
'6{60000

. 000000
0200080
0. 00000
000000
: 6”60038
"o 00381 _

*1 knot = 0.515 m/sec; 1 kno_t = l.l&mph

 6:1:10.0°
gf-o ooooo'

0 00000.

$:00000

- 0:00000
000000

0200000
0.00000

000000

*0.00000

0.00000
0.00000

"0.00038

. 0:00000

0.00000

" 0.00000
0.00000

0.00000
0.00000

' £.0000

0.00000
0.00000
0.00000
0:00000

0.00000

£ 0.00000

~0.00000
“Thé: Total Percentage of Calms for this Stabi]ity is:

Q322.13-7

16.1-21.0.

+0.00000
0.00000

0.00000
0.00000.

0.00609 -

_ biooﬁdq‘ _
oioodoo -

0:00000

0.00266

Amend.

0.00380"

0.01180
0.11340°

1

July 1975




FOR STABILITY_~

 CRBRP METEOROLOGICAL TOWER‘, 75 FOOT L,Y_EL

DELTA -T USED: 200 FEET - 75
APRIL 3, 1974 THROUGH JUNE 30,

HIND SPEED KNOTS*

'o»: ;5 % v;a IEn gﬁg . ’5';!g | =

[T

8
B

0:0:-3:0°
10:00131
. 0.00169

0.00055

0.00283

0.00321

OTPQ$5Q '
©0.00359
£ 0:00512

0.00702
0.00936

0.00588
' 0.00283
0.00093
© 0.00512

0.00474
0.00816

0.06773

lg.igé;o A
000000
0-00000
0.00038
0:00000
+0.00038

0.00038
0.00638
0.00000
0.00000
0.00000

-0.00076
-0:00000
+0.00000

0.00038

+0,00038

0.00000
0.00304

FEET.

1974

‘gitglo.o
+0,00000
0.00000
1000000

0.00000
0.00000

0.00000

0100000

0.00000

0.00000
0.00000

0.00000

0.00000
0.00000
0.00000

0.00000
0.00000
- 0.00000

Bl

:Jﬁlﬁ 0

0.00000

0.00000

0.00000

0.00000
000000
0.00000
+0.00000
0.00000

©0.00000
000000
. 0,00000

0.00000

000000 -
0:00000

. 0.00000
0.00000

The Total Percentage of Calms for this Stability is:

* knot = 0.515 m/sec; 1 knot =1.16 mph

0322.13-8

0.00000

9. ooooo’

~0.60000

£0.00000 .

0.00000
.0,00000

.0.00000
0,90000

000000

- -..0.00000

0.00000

10.00000 .

0.00000
0.00000
~ 0.00000
0.00266

0.00152

0,00038

0,003
0.00038
0:00000

0:00038

0.00000

0.00000
- 0:00304

0+6§qg§ -

0.00283.

0.00588

0.00512
0.00854

.~ 0.00948

0.00702

o

0.00093
0.00588

© 0.00512

0.00816.

©0.07382

Amend. 1
July 1975




e

e
" ENE -

ESE
SSE

SSH.

S

‘lll' e .
, _ "

-

N

NNW

TOTAL

L 0.0:3.0°  3.1-610

CRBRP METEOROLOGICAL' TOWER; 75 FOOT LEVEL
" DELTA-T USED:#'200°FEET = 33 FEET ..
APRIL 3, 1974 THROUGH JUNE 30, 1974

WIND SPEED, KNOTS*.

1000000 '<,.0.00000

1000000 . -0:00163 . -.--0:00163: - _ :
'0:00041  © 000082 - -0:00041 0.00000 - ...0.00000"
-0.00000 - -0.00082 ... 000082 . ,0,00000 . -0,00000

000000 . '0:00000. - 0.00000. - -0.00000 ,g.qoooé
0:00000  1:0:00122  -0,00000 - 0.00000 0,00000 -

10.00041 .. 0.00082 . 0:00082  :0.00041 . - . 0.00000
10.00041 . 0:00000 . .0:00000 . - 0.00000 0,00000

'0.00041 . 0.00163 - " 0:00000 ,0:00000° ... ..0,00000 . ,0.00000
£ 0.00000 . -0:00000 . 0:00000 0.00041 = 0.00000 0.00000.

10.1-16.0

0:00041 .+ 0,00000 .- . ©....0:00000 . .0.00000

.-0:00000 00000

000000 ©  0:00041 _ :.0.00041 . 0.00000 0.00000

0.00041 - 7 0.00163 .. :0.00122 000000 . .0.00000
0.00041 © .. 0:00041 . -.0:00000 ... 0,00000 ' 0:00000.

0.00041 . 0.00082 :-..0.00041 - .0,00000 ~  :0.00000  0.00000
0.00326 - '0.01183 " 0.00612- - 0.00082 : 0.00000 - 0.00082
The Total Percentage of Calms for this Stability is: 0.00000 s

*1 knot = 0.515 m/sec; 1 knot = 1.16 mph

0322.13-9 Amend. 1

0.00041
0.00163

 0.02285

July 1975




_ TABLE 322 13- 9 _ -
'JOINT FREQUENCY OF WIND DIRECTION AND IWIND SPEED

DELTA iT USED 20
APRIL- 3 1974 THROUGH JUNE 30,\]974

., WIND. SPEED, K0TS |
10.1-16.0  16.1-21.0 .  21.1-99.0

0.0-3.0 . 3.1-6.0
' - 0.00000 - . 0.00000

N ©"0:00000
NNE " o.0024s 000000 |
TN 041 " 0.00245 0000 - .00000 - : *“0.00! 7000000,
ENE olooos . oloos4s 000000 © 0.00000 -0i00060 0300000 00490
e 0.00000 “““0.oo408 "~ 0.00000 " 0:00000 £0.00081 0.00449

CEsET '0.00000  0:00000 0/00000 - 0.00000 ) .0500000 © 0:00000
sE 70.00000  © 0.00204 ~  0.00000 0:00000 ' -0:00000 - :0.00000 000204

’ ‘Ss;s"'x "0:00000 ' 0.00082 ' 0%0000 ' 000000 - "0:00000  -0.00000 000082
s " 0.00000  o.ooosz 0:00041 - ‘000000 " /0i00000  :-:0.00000 0.00122
s ' 0.00082 0.0026 - '0:00326  0.00082 - 0i00000 .."0.00041  0.00857

oW " 0.00000  0.00326  ©0:00204 - - 0/00041  -0.00000 - 0.00041 - 0.0061

s © “0.00041 - '0.00326  -0:00000 '* “0/00000 . -0i00000  0.00041 O 0408 e .
g 0.0 “o.00082 |

o.00082 |

W oooooo " 0.00082  ‘°0.00000 " 000000 - 0:00000 °
- 0.00000 000081 000041 - 000000 ° ‘000000

W 0.00041 "':o;_o_qoéz "-0l00122 ¢ “0:00082 - 0.00000
NN " 0.00041 0.00204 000041  -70.00000. © 0.00000 ' 0.00000 000286
YoTAL .(;)'00286 “o.0m82 -"o"oonls '+ 0.00204 ' 0.00000 -0.00163 o,.fusw .
- " The Total Percentage of Ca]ms for this Stability is:: 0.00000

*] knot = 0.515 m/sec; 1 knot =], 16 mph

0322.13-10 - Amend. 1
July 1975




| Est

]

SSH

o -

TOTAL

0L o-3 0

APRIL 3

197'4 THRO H:JUNE 30

o WIND spsso _xnors*
'z‘_s 19100 :

1974:

ommzv‘
. 0.00000 :
'}o ooooo

0. OOIZZ

,:0.90041

0.0004)

ot
0.00082°
’ 0.00122
0.00326
_'fb.ﬁojsa
© 0.00326

0.00000

0.00041
0.00082

0.01510

-tlio 00041. 

0. ooazs]f. )
"_-_'o 00204
000245
"0, do0s2
0,00082
_‘0;90082
“0.00163
0.00775
0. 00530
- 0.00490
<g,ogzgs
,'_b,dplgz‘
‘”b.oéoéz
.6200367_‘

0.03998

0.00000-

' o 60204
' 0.00443
’o 00082
0.00000
ootz
0.00041

~ 0:00000
0.01061

*lun-djqux;lmu=lJ6mh

: fo.ogoqo.

if0;0Q500v
"fd;bbd41
0. 00000
0.00000
"0.00082
0.00000
0.00000
" 0.00000
S 00122 -
The Total Percentage of Ca’lms for this Stabﬂity 1s

0322.13-

" 0.,00000.
i:;o'ooooo‘
‘f'o 0000Q
""o.oqooo

"oiobbdo '
-~ 0.00000,
o. 00000

0.00000
0. ooooo

Amend. 1
July 1975




WNE
NE

ENE

NNW
TOTAL

0.0-3.0

DELTA T USED
APRIL 3

© 0.00377
© 0.00418

0.00622
0.01112

" 0.00867

0.00540

0.00418
 0.00581

0.00500
0.01661

0.01724
10.01520

0.00704

0,063
' 0,00453
0.01030
0.13137

' 0.00245
0.00367
0.00816

0 0]183

. 0.00653
0.00816

0.00612

 0.00408

0.00898
0.01754
0.02203

“0.01591
“0.01142-
001061

0.00694

0.00408

0.14851

TABLE 322‘]3

fll

_ WIND SPEED, KNOTS*

6.1-10.0

10 l 16.0

1974 THROUGH JUN’E 30, 1974 i

- 0.0000
0.00000
0.00000
0.00000
000041

0.00000

0.00000

0.00000
0.00163

©0.01346
0.02244
© 0.00734
0.00204
' b;obssa
" 0.00408

0.00041

" "0.05834
"The Total Percentage of Calms for this Stabﬂity is:

*1 knot = 0.515 m/sec; 1 knot = 1.16 mph

0 00000

' ojb@ooo
0.00000

' 'v;j‘bi;déooo

" 0.00000

 0.00000
" 0.00000

0.00204
0.00367

0.00163
jo;ddoaz
0.00122
l‘d.obooo
~0.00000

0.00938

Q322.13-12

. 0.00000

0.00000

0.00000
0.60000

" 0.00000
0.00000

10.00000
10.00000

'~ 0.00000
10.00000

 0 oooaz
" 0.0 00041
e 00163

"vO'dbooo'
0.0 ooooo .
0.00041

0.00816 -
'0.00163 U

Amend. 1
July 1975

o’di§h7

0. 06701

0. 04090, :

0. 0217

0. 02499_
0.01560 )

0. oiszo
0. 35577




TABLE 322. 13- 12 e
JOINT FREQUENCY OF WIND DIRECTION AND WIND SPEED_L E
.FQRKJfABILITY CLASS E '

April 3, 1974 THROUGH JUNE 30, 1974;;

WIND . SPEED, KNOTS*

o 0.0-3.0. 31-6.0 £1-100  100-160 161210 . 2L1- 99, 0 TomaL.
N -0;012§d> ) 0.00041 .~ 0.00000 0:00000. o}odobo - 0. oooooi ‘_"’
W 0.01097 0,00204;Nf.4_50§0d04132_ 0700§§b‘- *0;06660 o
NE. 001015 - 0.00204 000000 0300000 .
CENEL 10.02035 ‘0io0d408. o;ooooo o o,ooood' ../0;00000 .
B 0.01342 © 10,0020 "0.00000° . 0.00000 ﬁé@;bqopo ,;ozpbgoé'
£SE 0.01219 0.00286 - 0.00000° = ‘0:00000 1 vfo;OObqq._b “+0.00000
SE © 0.00393 _‘o.obzss, £ 0:00000 - 0.00000 0.00000 . .:0:00000
SSE°  0.00889 - 000204 000041 - 000000  -0.00000 . 000082
s 7 0.00975 - .~-5o§oozas" 0.00122 - 0.00000 0.00000 000000
-sgg' ' 0.0130! _" c,c:ﬁ:o'; 6.00775 . G.00000° ro;obqoo 0700000
s - o0.0872 0.01714 - .0.00898 0.00122 . - +:0:00000  .0.00041. -
s ' - 70.00811 - - 0.01265 © 0:00408 °0.00041 .:0.00000 . 000000
W 00070 .. 0.007 000204 0.00000. 0.00000 - 0:00000
W 0.00648 " 0:00816 0.00286 . - :-0.00000 o;oqdoo . 0.00000 0.0175
'@Q'A . 0.00071 . 0.00694 0.00122 0.00041 0.00000  0:00000 - '_'ofbjséii
NNH  0.01383 0.0067  -0.0041 . 0.00000 ~ 0.00000  ©0.00082 . 0,01872 -
TOTAL 018033 +0.08854 0.02938  -0.00204 ~70.00000° .- 0:00245 6{302?3_:f_'
' The Total Percentage of Calms-for this Stability 1s: 0.01228. ' L

00000

'f'l knot = 0.5.5 m/sec, 1 knot = 1.16 mph

Q322.13-13 Amend. 1
' July 1975




'JOINT FREQUENCY OF WIND DIRECTION_AND NIND SPEED .
_ FOR STABILITY CLASS F. P
CRBRP METEOROLOGICAL TOWER 75 FOOT LEVEL
DELTA T USED: 200 FEET - 33 FEET
APRIL 3, 1974 THROUGH JUNE 30, 1974
_ . ' : WIND®SPEED, KOTS*5 0 -
0:0:3.0  © 3:1:6.0 _.‘_:css 1100 - 10.1:16.0. - 16:3-21.0
N 0100403 © 0.00000 - 0.00000 so.bb'oo_o ©70.00000 - 0300 4
CMNE 0000322 10.00041  © 0.00000  0:00000 0.00000 000000 . oooasz )
CNE 0:00526 '0:00122 " 000000 0.00000 0.00000 0:00000 03
e o.?-ooa§2' 0.00082 0:00000 . 0:00000  0.00000  -0:00041 0.00974
CE 0:00643 " 0.00041 0:00000 0.00000 0.00000 ';‘%O?OOOOO e ooosag
ESE 0:00730 0:00000 . 0.00000 ~0.00000 000000 ;o#opda‘l 0.00370 .
SE - 0100607 0.00041 "/ 0.00000 0.00000 0.00000 0300000 o.00688 . | (
SSE 0i00485 - 0.00000 0.00000 - 0:00000 - 0.00000  .0.00082  0:0066 | = )
s 0.00852 - 0.00082  0.00000 . .0.00000 0.00000  -.0:00000 ' 0.009% . .
sSH "~ 0.00852 0.00081  0.00000 0:00000 / 0.00000  /0:00041 o.gves |
K 0:00974 "0.00163 0.00041 < <0:00000 . 0.00000 »vo-.'ooo_iz_l . 0-'_0]2_‘15 ’.L
wsw 0.00811  o0.00122 10.00000  “0.00000  0:00000 - 0.00000 0 ‘009"34»
o 0:00403 0:00041 - 0.00000  0.00000 0.00000 . 0.00000 0.00444
x'."] 0.00322 “0.00082 - 0.00000 0.00000  ..0.00000 . °-0:00000 000403
NN 0.00444 0.00041 0.00000 © 0.00000 '0.00000 - 0.00000  0.00485
el . 0.01178 - 0.00122 0.00000 0.00000 - .0.00000- .‘o.dbooq B XL
- ToTAL 0.10404 °  0.00020  0.00041 .  0.00000 0.00000 ° 0.00245 0.11709
The Total Percentage of Calms for this Stability 1s: 0.00571
*] knot = 0.515 Wsec; 1 knot = 1.16 mph
0322.13-14 Amend. 1 o

July 1975




. TABLE 322 13- 14 |
.JOINT FREQUENCY OF WIND DIRECTION AND WIND SPEED
B _ FOR STABILITY CLASS G - N
 CRBRP METEOROLOGICAL TOWER, 75 FOOT LEVEL
OELTA T USED: - 200 FEET - 33 FEET o
ARRIL 3, 1974 THROUGH JUNE 30, 1974

©NIND SPEED. mOTst-:

_ 0030 3160 6100 . 10.1-16 0 1210
N 0.00228 - 000000  0.00000 . 0.00000 0. Ooooo,-.
¥ 0.00224 0.00000 . 0.00000 - 0.00000 -flo 00000 L
’ KE 0.00183 0.00041  0.00000°  0.00000  0,00000 -
ENE 0.00469 0.00000 0.00000  0.00000 10.00000
€ 0.00387 0.00041 0.00000 0.00000 - 0:00000 .
ESE 0.00591 . 0.00061 0.00000 0.00000 " 0.00000
SE 0.00306 0.00041 0.00000  0.00000 0.00000 . 50000
st 0.00591 0;6090(:) ' 0.00000 .0.09000 - 0.00000 ___O.OOOOO_ ' 0591
= 0.00795  .0.60000 0.00000 0.00000  o0.00000 - 0._001.'53 000958 ‘
ssw 0.01081 000041 0.00000 0.0000  0.00000  o.00041 0.0z |1
v 0.00714 . 0.00041 .  0.00041 0.00000 . . 0.00000 ~  0.00041  -0.00836
wsw 0.00386 '0.00041  0.00000 0.00000 " . 0.00000 0.00041 000428
v 0.00102 0.00000  0.00000  0.00000  0.0000 000000 . 0.00102
a0 10.00510 0.0041  0.00000 ©  0.00000 - 0.00000  0.0041 - .0.00591
o 0.00428 0l0041  0.00000 0.00000 - 0.00000  0.00000 ~  0.00469
o 0.00795 0.00000 0.0000 000000 .  0.90000  0.00000  ~0.00795
ToTAL 0.07752 0.00367 . 0.00041 0.00000  0.00000 0.0032 = 0.08486

The Total Percentage of COlms for this Stabﬂity 1s: 0.00326

il ) knot = O 515 m/sec; 1 knot = 1,16 mpb ™

Q322.13-15 Amend. 1
a July 1975




'-;Questlon 322 14

B 1nforma on’
Coan temperatu '
© April 3, 197 : .
=d1fference ‘measuremen s between the 33-rand 200 ;
'Ioglcal tower are ava11a!ﬂe Since the 1nsta11at10n;dat9-Was-over
year-ago, provide joint:frequency distributions of wind speed and direc--
tion measured at the 75-ft level and atmospheric stability determined by - . -
the vertical temperature?d1fference between the 33- and 200-ft levels. for .
one full year period subsequent to April 3, 1974 as-soon as the data re- .
duction process is comp]eted The data recovery rate should equa] or o
exceed 90% '

-uResgonse

A temperature sensor ‘was’ 1nsta]1ed on the meteorolog ~a]
33-ft, level.on April 3; ; wever; data-a

“to be in error-foria-six week,per1o “OCCurring.
1974 Therefore, the- requested one full: year of joein:
d1str1but1ons ‘of wind speed:and direction measured at:
level- and atmospheric stability. determined: by - the:vert
difference between the 33- and 200-ft. levels.is not availabl
data recovery rate equal or exceedlnq 90% : The s1te data _howev
d1d exceed 907 ‘to provide mean1ngfu. 1nformat1on on snte meteor Togical
cond1t1ons and the results are presented below. Ll

~ The data recovery rate and sensor failures for each of he
attached data sets are summar1zed in Tab]e 322. 14 1.

s1te meteoro]og1ca] data The tab]es are. based uponb
direction as measured .at the 75-foot level. -The tables. are-;,u he
~classified by the following:

Differential Extent of

Table Numbers Te;perature " Period _ Dates

322.14-2 - 322.14-8 200 ft minus 6 months  12/1/74- 5/31/75

| 75 ft

322.14-9 - 322.14-15 200 ¢ minus 6 months  12/1/74-5/31/75
33 ft T

322.14-16 - 322.14-22 200 ft minus 12 months 6/1/74-5/31/75

75 ft |
Q-322.14-1 Amend. 3

Aug. 1975




 sets of data. A comparison between the. 200 to -

.Table 322.14-23 is a summary of the stability d1st ib t1ons*for7th
f

ture data and:the 200 :to 33-ft differe 'alﬁt‘_pe
maximum variation of 2% is-all that occurs between the: sta

The following further -indicates:that little: varia between-the: tw SRS

'd1fferent1a1 temperatures occur; espec1a11y 1n thev tab]e cases

AT 200- 75 L AT 200-33

Stable B | o s4.73% . 54163%
" Neutral, ' . 34.56% ©736.10%:

Unstable = C10.71% | 9,28%

In Table 322.14-23, compar1ng the two six month cases with the annua]
case, the major observed difference is a shift from neutral stability to
both the stable and unstable conditions. This shift is because data
now includes’ the summer and- fall seasons:which:normally: Y -
voccurrences at-both: ends of:the: stability scale. ‘The & ght..d
in unstable conditions is most-Tikely: due- to hem1ntensj solar.t
in the:summer season causing more thermal atmospheric instabili: T
increase’ in the stable conditions is probab]y due to.rapid: n1ghtt1me .
© solar radiational cooling. of the fall season. - The fo1low1ng compares ‘
the annua1 to the two six. month cases ' : S

' | AT200:75 AT
stable se72w s4.73%  5A.63Y
Neutral S 30.75% . - . 34.56% 36.10%
Unstable 12.53% Cl0.71g. 9.28%

The data 1nd1cates that it does not make a: d1fference whether the 1ower
temgerature sensor is at -33-feet or 75-feet aboveground; ‘the atmospher1c
stability has 1ittle variation. v

 Q-322.14-2 | Amend. 3
Aug. 1975




€-t1°22€0

G161 “bny

€ *puswy .

Period of recdrd‘

_'Tota1'gdod records

‘Total records

Data recovery rate

Number of wind direction
records in error

Number of wind speed
records'in error

Number of upper temperature
records in error

Number of lower temperature

records 1n error

TABLE. 322.14-1
DATA RECOVERY OF THE CLINCH RIVER SITE

75 FOOT LEVEL WIND DIRECTION AND SPEED

AT200- 75 _AT200-75 - AT200 33
671774 5/31/75 12/1/74- 5/31/75 12/1/74-5/ 1/75;;
8,410 4,068 4,258 §
8,760 4,368 4, 368
96.00% . L 9N | 97. 487
45 % 2
82




TABLE 322 14- 2

SEMI-ANNUAL JOINT FREQUENCY OF- WIND. DIRECTION AND. w“ND SPEED FOR
STABILITY CLASS A s
CRBRP METEOROLOGICAL TOWER, 75- FOOT WINDfﬂEVEL

DECEMBER 1, 1974 THROUGH MAY 31, 1975

WIND SPEED, KNOTS*
.8<6.4 6.5-10.0  10.1-16.0 1

. 0.0-1.3  1.4-2.9  3.0-4.7 4 6.1-21.0 ~ :21.1- 99 o Total
N 0.00000 0.00000 0.00000  0.00000  0.00000  0.00000  0.00000 . 0.00000." 0.
- NNE  0.00000  0.00000  0.00000  0.00000 0.00000 - .0.00000 - 0.0 ‘1‘,00009; ROE
NE-  0.00000  0.00000  0.00000  0.00023  0.00094  0.00000  0.0¢ 100000 . 00011
ENE.  0.00000  0.00000 0.00023  0.00047  0.00094 -~ 0.00000 - O: | _H;quﬁbf ~ 0.00i64
E 0.00000 0.00000 0.00000 0.00023  0.00000 -0.00000 - 0.0f .00000: " 0:00023
ESE  0.00000 0.00000  0.00000  0.00023  0.00000  0.00000 0.0C .00000 ° 0,00023
SE 0.00000 0.00000  0.00000  0.00023  0.00000  0.00000  0.0% .00000. ° 0.00023
SSE  0.00000  0.00000  0.00000  0.00023 - 0.00000 = 0.00000 0.0 0.00000° * 0.00023
s 0.00000  6.00000  0.00047  0.00023 0.00000 0. 00000 0. 0f .00000  0.00070
SSW  0.00000  0.00000  0.00000  0.00000 " 0.00000  0.00000 0.0 .00000 - . 0.00000
SW  0.00000 0.00023  0.00094  0.00000  0.00023  0.00000 0. .00000 . 0.00141
WSW  0.00000  0.00000  0.00000  0.00000  0.00000 000000 0. .00000.  0.00000
W 0.00000 0.00000  0.00023  0.00023  0.00023  0.00000 0. .00000  0.00070
WNW  0.00000  0.00000  0.00000  0.00000  0.00047  0.00047 0.1 .00000 . 0.00094
NW  0.00000 0.00000 000000  0.00047  0.00141  0.00023  0.( 200000 .- 0.00211 L
NN 0.00000  0.00000  0.00023  0.00047  0.00047  0.00000 0.0 .00000  0.00117 : .
CTOTAL© 0.00000  0.00023  0.00211  0.00305  0.00469  0.00070 . 0. .00000 - 0.01078 ST

“THE TOTAL PERCENTAGE OF CALMS FOR THIS STABILITY IS: 0.00000

*1 knot = 0.515 m/sec; 1 knot = 1.16 mph _ .

322.14-4

Amend. 3
Aug. 1975




TABLE 322 14 3

DECEMBER 1, 1974 THROUGH MAY31; 1'9.75.?? =

WIND: SPEED, KNOTS*

6.5-10.0  10.1:16.0- -~ 16.1-2150

0.0-1.3  1.4-2.9  3.044.7.. 4.
N 0.00001  0.00000 0.0 0.0 0.00000° ° 0.00000
“NNE 0.00001  0.00000 0. 0. ©.0.00000.  0.00000:
NE 0:00001 - 0:00000  0.0C K - 0.00 -+ 000000
"LVENE - 0.00001  0.00000 0.0 0.0 0,00094: © 0.00000 -
S<E :0:00001  0.00000  0.( 020 .0,00000." - 0.0000. -
‘€SE 0.00001  0.00000  O. 0. 0 0.00000;  0,00000
. SE .0.00001  0.00000 O: 0.0 0.00000 - 0.00000. -
SSE 0.00001  0.00000 0.0 0. 0.00000 - 0.00000
S -0.00001  0.00047 0. 0. 0.00000 - -0.00000
SSW 0.00001  0.00023 0. 0. 0.00117 - 0.00047
SW  0:00001  0.00047 0. 0.0 10.00094 - 0.00117,
WS 0.00001  0.00094" 0. 0. 0.00023  0.00023 -
W 0.00001  0.00047 0. - 0.0C 0.00047  0.00070
CWNW - 0.00001  0.00000  O. 0. 0.00375.  0.00070
NW  0.00001  0.00023 0.0 0.0 0.00211, ~  0.00023
NNW  0.00001  0.00000 0. 0.00023  0.00023.  0.00000
TOTAL  0.00023  0.00281  0.( 0.01382  0.01031 - 0.00351

THE TOTAL PERCENTAGE OF CALMS.FOR THIS STABILITY-IS:.;0.00QZ3 -

*1 knot = 0.515 m/sec; 1 knot = 1.16 mph

Q322.14-5

Amend. 3
Aug. 1975




TABLE 322 14-4

SEMI ANNUAL JOINT. FREQUENCY OF:WIND: DIRECTION AND; WIND s EL
~ STABILITY.CLASS C o T
-CRBRP'METEO_ROI-.‘-OG'_I%GAL' TOWER,; - 75FQ0 ‘NI?ND;:;LaEVEL SR, ‘
DECEMBER 1, 1974 THROUGH ‘MAY ‘31, 1975 e

WIND SPEED, KNOTS*

.8-6.4  6.5-10.0 10.1-16:0° 16.1-21.0  21.1-99.0" Total .

0.0-1.3  1.4-2.9 3.0-4.7 4 v
N 0.00000  0.00006  0.00023  0.00000  0.00000  0.00000 0.00000 0.00000  -0.00023
NNE  0:00000  0.00000  0.00023 ~0.00000  0.00000  0.00000 . 000000 .  0.00000 0:00023 °
NE 0.00000 0.00000  0.00187- 0.00047  0.00023 ~ 0.00000 < 000000  -0.00000 - :0:00258
ENE 000000  0.00000 0.00305  0.00117.  0.00047  0.00000 - 000000 0:00000 0700469 *
"'E 0.00000 0.00023  0.00117  0.00070 ° 0:00000 ~ 0.00000 0.00000 0300000  0.00211- -
ESE  0.00000  0.00000  0.00070  0.00023°  0.00000  0.00000 0.00000 - 000000  0:00094
©SE 0.00000 0.00000  0.00000  0.00000  0.00000  0.00000 0:G0000 0700000  0:00000
SSE 0:00000  0.00047  0.00141  0.00023  0.00000  0.00000 000000 0.00000  0.00211
S 0.00000 0.00023  0.00141  0.00000  0.00023  0.00000 0.00000 0.00000" " 0.00187
SSW  0.00000  0.00023  0.00211  0.00047  0.00L17  0.00034 0.00000 ~ 0.00000 :0.00492
SW  0.00000 0.00211  0.00305 0.00070  0.00234  0.00117 0.00023  0.00000 0.00961
'WSW0.00000  0.00117  0.00187  0.00164  0.00023  0.00070 0.00000  0.00000 -0.00562
W 0.00000  0.00000  0.00094  0.00023  0.00094  0.00070 0.00023 0.00000  0.00305
WNW  0.00000  0.00023  0.00023  0.00070  0.00281  0.00117  0.00000 0.00000 000515
N 0.00000 0.00000  0.00023  0.00047 0.00070  0.00070 0.00000 0.00000 " 0.00211 y :
O NNW0.00000  0.00000  0.00047  0.00047  0.00094 ~  0.00000 0.00000 0.00000  0:00187 ' ‘
TOTAL . 0.00000 0.00469  0.01898  0.00750 - 0.01007 0.00539 10.00047 '0.00000 '0.08709 . .
THE TOTAL PERCENTAGE OF CALMS FOR THIS STABILITY IS: 0.00000 '
i
*1 knot = 0.515 m/sec; 1 knot = 1.16 mph
Q322.14-6 _
Amend. 3 .
Aug. 1975




TABLE 322 14- 5 _”

WIND SPEED KNOTS* .

0.0-1.3  1.4-2.9  3.0:4.7  4.8-6.4  6.5-10. -0 10 1 16;0

1
N 0.00047  0.00117  0.00047  0.00000" . .0.00023 . -
NNE  -0,00023  0.00258  0.00351 - 094~ -0.00
NE 0:00117  0.00609  0.00914 - 10.00
ENE 000094, ol01359'_' 0.01125 8 . 0.00
€ 0.00094  0.00422  0.00305  0:00076 . 0.00000 0
ESE  0.00047  0.00375 0. 00]87' 0.00047. ~ 0.00023  0.00000
SE 0.00000 0.00141  0.00034  0.00000.  0.00047 ~ 0.00023°
SSE © 0.00070  0.00187  0.00141  0.00000  0.00070  0.00000 -
S .0.00141  0.00281  0.00211  0.00070 . 0.00094 . 0.00047
SSW . 0.00023 . 0.00633  0.00562° 0.00375  0.01125  0.0110]
SW  0.00070  0.00820  0.00984  0.01078  0.01664  0.01429
WSW  0.00187 . 0.01007  0.00961  0.00773  0.00843  0,00422
W 0.00117  0:00375  0.00398  0.00422  0.00469 . 0.00762
WNW  0.00047  0.00539  0.01078  0.01289 0.02320  0.00633
. N 0.00070  0.00539  0.00586° 0.00539  0.00539  0.00164
' . NW .0.00187  0.00539  0.00187 = 0.00164  0.00023  0.00600
' " TOTAL  0.0133  0.08201  0.08130  0.05389 0.07310 . o. 03983

THE-TOTALvPERCENTAGE_OF CALMS FOR THIS STABILITY Is: 0. 00000

*1 knot = 0.515 m/sec; 1 knot = 1.16 mph v S

0322.14-7

Amend19§5




TABLE 322.14-6 .

‘SEMI-ANNUAL, JOINT FREQUENCY ‘OF WIND DIRECTION: AND ~.»»w,,Nu' PE
- ~ STABILITY. CLASS E o
 CRBRP-METEOROLOGICAL TOMER, 75<FOOT- WIND. LEVEL

' DECEMBER 1, 1974 THROUGH MAY 31, 1975.-

WIND SPEED, KNOTS* .
210 21.1-99.0 " Total

. 0.0-1.3 1.4-2.9 3.0-4.7 4.8-6.4 ~ 6.5-10.0 10.1-16.0 16
N 0.00165 0.00375  0.00023  0.00000  0.00000  0.00000 - 0.00000. - 0.00000 o.dos§3
CNNE.  0.00188  0.00890  0.00211  0.00047  0.00000  0.00000 0.00000  0.00000- ©0.01337
N 0.00352  0.01382  0.00703  0.00047  0.00070  0.00000  0.00000°  -0-00000; 0:02555"
LENE  0.00540 - 0.01828  0.00432  0.00141  0.00023  0.00023 0. 7000000 0
£ 0.00774  0.00750  0.00187  0.00094 _ 0.00000  0.00000 - 0.0C ““0.00000° -0
ESE  0.00376  0.00375  0.00211 . 0.00023  0.00000  0.00000 0.0 ‘0:60000 -0
© SE 0.00306  0.0023¢  0.00023  0.00000  0.00000  0.00000 0.0 0700000 0
SSE  0.00399  0.00187  0.00047  0.00000  0.00000  0.00000 0. " 70.00000 O
5 0.00493  0.00187  0.00164  0.00023 0.00070 0.00000 0.0C 0.00000 -+ 0.
ssWw 0.00329  0.00726  0.00539  0.00492 0.00961  .0.00351 0.1 0.00000 0
. sW  0.00259  0.00984  0.00867  0.01078  0.00984  0.00258 0. 0:00000 . 0
WSW  0.00306  0.00375  0.00515  0.00375  0.00351  0.00000 0. 0.00000 0 -
W 0.00212  0.00328  0.00305 - 0.00211 0.00047 0.00023 0. 0.00000 0 ‘ {;:
WNW . 0.00212  0.00375  0.00328 - 0.00492 . 0.00398  0.00000 0.0 0:00000 0 B
NW  0.00282  0.00539  0.00445  0.00234  0.00117  0.00000 o.oobgo . 000000 O -
NNW  0.00376  0.00750  0.00305 0.00023  0.00000°  0.00000  0.00000  0.00000 .0 .
TITAL - 0.05576  0.10286 ~ 0.05366  0.03280  0.03022  0.00656 0.00023 0.00000 .0 .
THE TOTAL PERCENTAGE OF CALMS FOR THIS STABILITY IS: 0.00023
*1 knot = 0.515 m/sec; 1 knot = 1.16 mph
Q322.14-8 e
{/ o :
Amend, 3 p.
Aug. 1975




WIND SPEED, KNOTS*

0 0.0-1.3 1. 3.0-4:7 4.8-6.4. .6.5-10.0 = 10.1:16:0
N 0.00238 0.0C 0.00000  0.00000°  0.00000°  0.00000:.
NNE- .0.00332 0.0 03000007  0.00000 " - 0.00000 -
NE - - 0.00355 - 0:0( £0.00741: " 0.00000° 0
ENE  0.00660 0.0 0:00047" - 0:00000 - -0 :
©E 0.00379 0. " 0500000 0.00000: - 0 "0
ESE  0.00543 0.0 0.00000  0.00000 = O 0:
SE - 0.00402 0. 0.00023°  0.00000. 0.0 0:0¢
SSE ~ 0.00590 0.0 0.00000  0.00000- . - 0,00 S0
S .0.00871 0. 10.00023  0.00000 - 0 0:
SSW. 0.00613  O. 0.00094  0.00000. O 0. 0!
CSW . 0.00473  0.C 0.00187  0.00094 - © o
WSW 0.00332 0. 0.00000  0.00000 0 0.
W 0.00121 0.0 0.00023  0.00000 0 0: 0 -
WNW 0.00238 0.0 0.00023  0.00000 0 0. 000 000000 v
o ~ NW .0.00379 0.0 0.00047  0.00000- 0 0.00000 0300000 -
‘ . NNW 0.00590 O 0.00000 ©  0.00000 0. 0.00000 00000
- TOTAL © 0.07122 0. 0.00609  0.00094" 0. 0:00000

THE TOTAL PERCENTAGE OF CALMS FOR THIS STABILITY 1s: £0.00070

*]1 knot = 0.515 m/sec; 1 knot = 1.16 mph

- Q322.14-9




TABLE 322 14-8

SEMI-ANNUAL JOINT FREQUENCY OF: WIND; ,IRECTION AND: VWIND_;SPEED FoR.
 STABILITY-CLASS 6 |
CRBRP METEOROLOGICAL: TOWER, : 75-FOOT. WIND LEVEL
* DECEMBER 1, 1974 -THROUGH ‘MAY. 31, 1975

WIND SPEED, KNOTS*

0.0-1.3 .1.4-2.9  3.0-4.7 4.8:6.4  6.5-10.0 10.1-16.0  16.1-21.0  21.1-99.0° . Total
N -0.00218  0.00047  0.00000 .0.00000  0.00000  0.00000 . 0.00000  ..0.00000. d.bdzés "
NNE  0.00124  0.00023 .0.00000  0.00000 = 0.00000.  0:00000- . 0.00000°  .0.00000 . .0.00148"
NE  0.00148  0.00187  0.00023  0.00000  0.00000 - 060000 - 0.00000 - . 0.00000 .
ENE  0.00429  -0.00305  0.00000 0.00000  0.00000 ~  0.00000: (0. 0.00000 _ 0:
£ 0:00335  0:00164  0.00000° ~ 0.00003.  0.00000 000000 0 _ 00 © 0.0
ESE  0.00944 000351  0.00000  0.00000  0.00000 0400000 0 0. 0.
SE  0.01038  0.00070  0.00000  0.00000  0.00000 0.00000 0 0.0C 0:
SSE 0.01296  0.00164  0.00000° 0.00000  0.00000  0.00000 0 0,00 0.
S 0.01530° 0.00258  0.00000 - * 0.00000°  0.00000  0.00000 0.0000 0.C .0,
SSW  -0.01366  0.00984 - 0:00070  0.00047 ~ 0.00000  0.00000  0.00000 0.00000 | 0.
SW 0.00921  0.00515  0.00070  0.00000  0.00000  0.00000  .0.00000 0.00000 -. 0.015
WSW  0.00405  0.00141  0.00070  0.00000  0.00000 < 0.00000 - 0.00000 . 0.00000 £0..00¢
W 0.00335  0.00070  0.00000  0.00000  0.00000  0.00000 0.00000 0.00000- " 0.0
WNW  0.00476 - 0.00141  0.00000  0.00000  0.00000  0.00000 0.00000 0.00000 0:00¢
N@  0.00710  0.00187 - 0.00000 - 0.00000  0.00000  0.00000 0.00000 0.00000 . o.
NNW. 0.00640  0.00234  0.00000  0.00000  0.00000  0.00000 0.00000 0.00000  O.
TOTAL.  0.10918  0.03843  0.0023¢  0.00047  0.00000  0.00000 - 0.00000  0.00000 . O.
THE TOTAL PERCENTAGE OF CALMS FOR THIS STABILITY IS: 0.00117
*1 knot = 0.515 m/sec; 1 knot = 1.16 mph
Q322.14-10
Amend. 3
Aug. 1975




:THROUGH?MAY¥ 1519

'WIND SPEED, KNOTS*
.4-2.97  3.0:4:7 4:8:6.4¢ 6.5-10.0  10.1-16.
0.00000  0.00000 - 0,00000- - . 0.00000-  ~0.00000:
):00000 0.00000 - 0.00000

100000 0.00000 - 0.00023:.
10.00023  0.00047 . 0.00047: .

S 0.001.3 )
N 0.00000 -0
NNE  0.00000. 0O
'NE - 0.00000 0
T OENE.- 0.00000 0
" E "0.00000 ‘0
CESE 0.00000  0.00000. . 0.00000 - 0.00000°  0.00000 ' 0.00000°
SE ©0.00000  0.00000  0.00000.  0.00023. : 0.00000 00000,
SSE  ©0.00000  0.00000 © 0.00070  0.00000-  0.00000
0
0
0
0
0
0
0
0

“0.00023
‘ 0.00023.
J00000  0.00047  0.00023 . 0.00000

.0.¢Qbob“_~4':“ 0

S 0.00000 0.00000 .00047 - 0.00000: 00000

SSW 0.00000

SW 000000

wswo - "QTQQOQO

W . 0.00000

WNW 0.00000
N4 0.00000  0.00000

NN 0.00000  0.00000 -
TOTAL  0.00000  0.00023

:00000  0.00023 © 0.00000 .00023 -
.00047 -
00023
.00070

.00164

0
0

00000  .0.00047  0.00023
©/0.00000  0.00023  0.00023
3.00000  0.00000  0.00047

0.00000 000000  0.00023 ,
0.00000-  0.00070 /00235 -

0.00070'-  0.00047 = 0.00094

0

00376  0.00352  0.00705_  0.00258. -
THE TOTAL PERCENTAGE OF CALMS: FOR THIS STABILITY IS: 0.00000:

o o0 0o o0 0.0 o
S o0 90000 o0
T e A I I
(=]
o
(=]
(=]

[=)

*1 knot = 0.515 m/sec; 1 knot = 1.16 mph

- Q322.14-11

Amend. 3
Aug. 1975




TABLE 322 14 10

SEMI-ANNUAL JOINT FREQUENCY:: OF WIND. DIRE" on{fNDi_”
_ STABILTTY .CLASS B
CRBRP METEOROLOGICAL TOWER,_?\;FOOT WIND HEVEL

DECEMBER 1,.1974 THROUGH MAY 31, 1975

WIND SPEED KNOTS*

1-16.0  16.1-21.0  21.1-99.0  Total

0.0-1.3 1.4-2.9  3.0-4.7 4.8-6:4 - 6.5-10.0. 10.

N 0.00000 ©0.00000  0.00000 ‘- 0.00000 . 0.00000- - 0.00000. 0:00000. ,0:00000
_NNE  0.00000 ~ 0.00000 - 0.00000 -~ 0.00023  0.00000 -  0.00000 - 0:00000 0:00023-
_NE . 0.00000  0.00000 0.00017  0.00094 - 0.00070 -~ 0.00000 000000~ .:0,00000:"

CENE 0.00000  0.00000  0.00070  0.00047-  0.00117 ... 0.00000 © . 0. 00000 - -0.00000:", - )
_E 0.00000 0.00000  0.00047 0.00023  0.00000*  0:00000  0:00000 - .0.00000 - :0.00070
'CESE 7 0.00000 © 0.00000  0.00000  0.00023 0.00000  0.00000 0.00000 0.00000 0% 00023
' .SE 0.00000 0.00000 0.00000  0.00000  0.00000  0.00000  0.00000 0.00000 0.00000
SSE 0.00000  0.00000  0.00000  0.00000  0.00000  0.00000  0.00000  0.00000 0.00000
S 0.00000  0.00047  0.00023  0.00023  0.00023 .= 0.00000 .  0.00000  .0.00000 0.00117
SSW 0.00000  0.00023  0.00047  0.00023  0.00094  0:00000°  0.00000 0:00000 . .0.00183
S 0.00000 0.00047  0.00094  0.00117  0.00117  0.00188 0..00000 0:00000  0.00564
MWSW  70,00000  0.00000  0.00047 ~ 0.00070  0.00141 0:00000 0.00000 0.00000 - 0.00258
W 0.00000 0.00000 0.00023  0.00047  0.00047  0.00023 0.00000 0.00000  0.00141"
CWNW0.00000  0.00000 0.00047  0.00070  0.00188  0.00094 0.00000  °0.00000 .0.00399
CNW 0.00000  0.00023  0.00023  0.00047 -~ 0.00188  0.00000 0.00000 0.00000  0.00282 -
NNW 0.00000  0.00000  0.00000  0.00047 . 0.00000  0.00000 0.00000  0.00000  0.00047 ' .
TOTAL  0.00000 0.00141  0.00540  0.00658 0.00986.  0.00305 0.00000  0.00000  0.02630

THE -TOTAL PERCENTAGE OF CALMS FOR THIS STABILITY IS: 0.00000

*1 knot = 0.515 m/sec; 1 knot = 1.16 mph o : .

Q322.14-12

Amend. 3
Aug, 1975




.4-2.9

DECEMBER ]

.0-4.7

TABLE 322

WIND SPEED KNOTS*

;T4 1

1974 THROUGH MAY 31Ja""

Q322.14-13

0.0-1.3  1.4-2 3 4.8-6.4 6 5-10.0 10.1-16.0 16.1:21.0
N 0.00000  0.00000  0.00000  0.00000. 000 0.00000 * . 0.00000° -
NNE  0:00000  0.00000.  0.00000. 0.00000 . '0.00000 .0
NE '0:00000  0.00000 0.00235. .0:00094. 0
gNE  0.00000 0.00000. 0.00235 - ° 0.00258 | 000070 - . 0.000C
g 0700000  0:00023 0.00141  0.00141  0.00000 . 0
£SE . 0.00000  0.00023  0.00117.  0.00047  0.00000. ° 0
SE  0.00000  0.00000  0.00000  0.00023.  0.00000  0.00(
" ssE 0.00000  0.00000  0.00047-  0.00000.  0.00000 ' -0.000
§  0.00000 0.00000 0.00070  0.00000°  0.00000.  0.0000
sS4 0.00000  0.00000 0.00070. 0.00023  0.00094 ~  0.0004
SW 0.00000  0.00000  0.00376  0.00211 0. 00258“’ 0
. WsW . 0.00000  0.00070  0.00023  0.00}17  0.00117 0
. W 0.00000 - 0.00000  0.00023 . 0.00047  0.00188 0
WA .0.00000  0.00023  0.00041  0.00117  0.00282 . 0
MW . 0:00000  0.00047 - 0.00117 -0.00070  0.0009%4 O
NN@  0.00000  0.00000 .0.00094  0.00023  0.00047 0O
TOTAL  0.00000  0.00188 0.01691  0.01174  0.01221 0.0
THE TOTAL PERCENTAGE OF CALMS FOR THIS STABILITY IS:. 0.00000
*1 knot = 0.515 m/sec; 1 knot = 1.16 mph ;

Amend. 3
Aug. 1975




TABLE 322 14+ 12

~ SEMI- ANNUAL ‘JOINT FREQUENCY OF WIND DIRECTION:ANO WINB\SPEE'J'L
STABILITY CLASS D
CRBRP METEOROLOGICAL TONER 75 FOOT.. WIND ”EVEL
DECEMBER -1, 1974 THROUGH MAY 31 1975 |

WIND SPEED, KNOTS*
8-6.4 6.510.0 10.1-16.0 16.1-21.0  21.1:99.0  Jotal ..

. 0.0-1.3  1.4-2.9 © 3.0-4.7 4.
N 0.00070 0.00141  0.00023 0.00023 ° 0.00000 - 0.00000  0.00000  0.00000 -  0.00258°
NNE.  0.00000  0.00305  0.00376 0. 00117 - 0.00000 ° 0.00000 0.00000..  :0:00000.  0.00798.
NE 0.00070 000611  0.00986  0.00258  0.00070 - '0.00000 - . 0:00000 - 0:00000% "
" ENe  0.00070 0.01456  0.01339  0.00564 ~ 0.00094° 0.00023 ~  0:00000°. 000000
CUE 0.00117  0:00446 0. 00399 ~ 0.00258 0. 00000~ 0: 00000 0:00000° 0. 00000 )
ESE 0.00094  0.00376 ~ 0.00258  0.00070 0.00000 = 0:00000  0:60000 °0.00000 0. 00798:
'St 0.00023  0.00141 . 0.00141  0.00047  0.00000  0.00000 0:00000:  0.00000  0.00352
SSE 0.00094  0.00211  0.00235  0.00047 0.00047 0.00@@0' ~0,00000: +0.00000 0.00634
s .0.00164 0.00235  0.00305.  0.00070 0.00047  0.00000 -  0.00000°  0.00000  0:00822
SSW 0.00000  0.00681  0.00869 0.00352: 0.00916 0.00916 0.00000- 0:00000  0.03734
$W 0.00023 0.01104  0.01386  0.00963  0.01409 0.01010 0.00094-  0.00000 0:05989.
Wsi  0.00188  0.01104  0.01127  0.00822  0.00705 0.00423 ©  0.00094 0:00000 004462 )
W 0.00094  0.00399 0. 00634  0.00470 - 0.00365  0.00211 0.00047 0.00000  -0.02161
WNW 0.00047  0.00564  0.01080 . 0.01362 0.02583 0.00587 0.00000 0.00000 - 0.06224
N 0.00070  0.00446  0.00470  0.00517  0.00446 '0.00094°  0.00000. . 0.00000  -0.02043
MMM 0.00117  0.00517  0.00235  0.00141  0.00047 0.00000 - 0.00000 ' 0:00000 0.01057
JOTAL  0.01245  0.08736  0.09864  0.06083 - 0.06670 0.03264  0:00235 0.00000 - 0.36097 : .
THE TOTAL PERCENTAGE OF CALMS FOR THIS STABILITY IS: 0.00000 o '
*1 knot = 0.515 m/sec; 1 knot = 1.16 mph’
.Q322.14-14 ‘
Amend. 3 o
Aug. 1975 '




DECEMBER 1” 1974 THROUGH MAY 3

_ WIND SPEED, KNOTS* ~
0.0-1.3  1.4:2.9  3.04.7 . 4.8-6.4  '6.5-10.0 . 0.1
~© N .0.0018 . 0.00282  0.00000" . 0. 100000 0.00023
©ONNE - 0.00236  0.00728 ! 0.00023 0
. NE. 0.00377  0.01245. - 0. 00511 _ ’debQQQ:7:“'b 0
(ENE :0:00659.  0:01597.  0.00329 .- 000070 0.00000.° 0
UE C0.00753 000705 0.00094 0. 00047  0.00000°  0.00000 .
ESE 0:00306  0.00258  0.00235 - 0. 00000 0. oooza,»{f 0. oquq.,
03 g
0.
0:
0.
0.

..SE 0.00283  0:00235 0. ooooo; - 0.00047. 00023 . .
SSE ~0.00471  0,00211 0070 - -0.00000 . -0.00023 00000 ...
.S 7000494 -0.00235  0.00188 . 0.00023  0.00094 - -0.00047
CUCSSH o 0:00424 000681 ~ 0.005¢ 00634
SW 0:00283  0:00822
LWSW . 0500283  0:00446
M .0.00212  0.00352
TWNW . 0.00212 000305
TONW O 0.00283  0.00517
ONNW0.00447  0.00681
TOTAL , 0.05847  0.09300

0.00564°  0.01174
0.00845  0.01127 00352
0:00282  0.00258 . 0.00070
0.00141  0.00070  0.00023
00282 0.00329 - 0.0021)  0.09000.
3 0.00258. . 06.00117  0.00000 .
0.00047. - 0.00000  0.00000 - -
0.02630 " 0.03194 .'1 0. 01151’f

THE TOTAL PERCENTAGE OF CALMS _FOR.THIS STABILITY IS 0. 0023

© 0O 0o o0 o oo o
5 - o < ’
(=]
=
o
ES

*1 knot = 0.515 m/sec; 1 knot = 1.16 mph . » . -

Q322.14-15
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TABLE 322 14- 14

SEMI-ANNUAL JOINT FREQUENCY. OF WIND DIREC_TION AND: IND"- PEE D FOR -
| STABILITY CLASS F -
 CRBRP METEOROLOGICAL TOMER, 75~ FOOT. WIND. | EVEL

DECEMBER. 1, 1974 THROUGH MAY 31, 1975

WIND SPEED, KNOTS*

0.0-1.3 .1.4-2.9  3.0-4.7  4.8-6. 4 6.5-10.0  10.1-16.0 . 16.1-21.0  21.1-99.0 ' “Total
W 0.00265 0.00117 0.00623 0.00000  0.00000  0.00000 0.00000.  .0.00000  0.00406
MNE 0.00312  0.00235  0.00000-  0.00000°  0.00000° - 0.00000 000000 000000 20500547
ME 0.00430  0.00470 0.00098  0.00000  0.00000°  0.00000 . 0:00000: = "0:00000 '
ENE 0.00594  0.00681  ©0.00034  0.00000 0.00000° . 0.00000 © 0500000 .. ‘ 0:00000
CE0.00406 0.00235  0.00000 10.00000  0.00000 0.00000 - 0.00000." 0 0000 ‘030064
ESE 0.00712  0.00141  0.00000  0.00000  0.00000 0.00000 0300000 0.00000. . 0.00852
S 0.00406 0.00047  0.00023 °© 0.00000°  0.00000  0.00000 000000  0/00000 - 0:00477. .
SSE 0.00618  0.00117  0.00000° 0.00000  0.00000 -  0.00000 0:00000 . -060000.. 0.00735
s’ p.01087 0.00188  0.00000 0.00000 0.00023 0.00000 0.00000 - 0:00000  0.01299
'ssW 0.00759  0.00540  0.00094  0.00023  0.00000  0.00000  -0.00000 000000  0.01416 :
S 0.00618 0.00517  0.00070  0.00188  0.00000 ~ 0.00000 ©  0.00000 0300000 * 0301393
WS 0,00359  0.00235  0.00047  0.00000  0.00000  0.00000 0.00000  -0.00000  0.00641
W 0.00171 0.00047  0.00047  0.00023 © 0.00000  0.00000 0:00000 0:00000  0:00289
WNK 0.00242  0.00117  0.00070  0.00000 0.00000 0.00000. -~ 0.00000 0:00000  0.00430
NW . 0.00453  0.00164  0.00070  0.00000 0.00000 0.00000 0.00000 0:00000  0:00688
MW 0.00618  0.00470  0.00000  0.00000  0.00000  0.00000 0.00000 - 0:00000  0.01087 - - .
"TOTAL - 0.08055 . 0.04321  0.00634  0.00235 0.00023 0.00000 0.00000 "0.00000 0513269 :
THE TOTAL PERCENTAGE OF CALMS FOR THIS STABILITY IS: 0.00117
*1 knot = 0.515 m/sec; -1 knot = 1.16 mph
Q322.14-16 - (f;
Amend. 3 e
Aug. 1975 '




'1974 THROUGH MAY”31”

DECEMBER T

1975

v _ . WIND spsen KNOTS*
0.0-1.3  1.4-2.9 . 3.0-4:7 - 4.86.4° 6.510. 0
No 0.00215  0.00070 : 0.00000. ) ‘
“NNE© 000121  0:00094 . -0.00000::
UNE© 0:00098  0.00235  0.00094 -
CENE ' 0.00403  0.00446 . 0.00000: -
CEC 0.00309  0.00117  0.00000
ESE 0.00802  0.00352.  0.00000,
SE 0:01037  0.00047. .0.00000
SSE '0:01178  0.00141  0.00000.
S .0.01272  0.00282  0.00023
TSSW 0:01155  0.00933  0.00070.
CSW 0.00802  0.00517  0.00188

- 0. ooooof .
0.00000 . 0:00000.; .
0:00000 000000
10.00000 . 0.00000
. 0.00000 " 0.00000
- 0.00000, = 0.00000 -
0.00000' ~ -0.00000 = -

CWSW  0.00403  0.00211  0.00070 0.00000". - 0.00000°
W 0.00303  0.00047  0.00023 0.00000 . 0.00000. . -
MNH 0.00474  0.00164  0.00000 £ 0.00000 . 0.00000
W 0 0.00000. . 0.00000. -

0.00000 ;'o 00000
0. ooooo -0. ooooof

- THE TOTAL PERCENTAGE OF CALMS FOR THIS STABILITY IS: 0 0070

» NW  0.00638  0,00235 .00000. "
. . NN 1000615 - 0.00188 - 0.00000:-

TOTAL 0.09840 0.04086 0. 00470‘

O oo o0oo0oo0o0 o0 o0 o ;:-CS‘F> oo
N R )

*1 knot = 0.515 m/sec; 1 knot = 1.16 mph . ' -

Q322.14-17
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TABLE 322

ANNUAL - JOINT. FREQUENCY OF wINO DIRECTION
. STABILITY ,CL SS A
CRBRP METEOROLOGICAL TOWER, 75 -F00 MIND. LEVEL
JUNE 1, 1974 THROUGH MAY 31, 1975 |

,14-16

WIND SPEED, KNOTS*

o 0.0-1.3  1.4-29  3.0-4.7  4.8-6.4  6.5-10.0 10.1-16.0  16.1-21.0  21.1-99.0  Total’
N, .°0.00000  0.00000 - 0.00000 0.00000  0.00000 . 0.00000 - : 0.00000. ° 0.00000°  0.0000C
NNE_ 000000  0.00000  0.00036  0.00024° . 0.00000 " 0.00000°  * .0.00000. . 0.00000:
NE 0.00000 0.00012°  0.00012 0.00058 ' 0.00059° 0.00000%  -0.00000.:  0:0000C
ENE 0.00000  0.00012 0.00095° 10.00119°  0.0019°  0,00000  0.00000- - . 0345 -
© UE '0.00000° 0.00000  0.00024 " 0.00083  0.00000. ' ~0.00000" - 0.00000°  O: 00000v "0:00107
ESE . 0.00000  0.00000 0.00024  G.00024  0.00000 - 0.00G00 0.00000 - 0:00000  0:00048
© SE '0.00000  0.00000  0.00036  0.00024 -~ 0.00000 . 0.00000° -~  0.00000 0:00000  0.00059-
'SSE 0.00000  0.00000  0.00024 0.00012 ' 0.00000 0.00000 .° 0.00000-  0:00000. 0.00036
S 0.00000  0.00000 0.00071  0.00024  0.00012  0.00000 0.00000 0.00000  0.00107
SSW  0.00000 0.00024  0.00059  0.00083  0.00012 ~ 0.00000 0.00000:  -0.00000  0.00178
SW  0.00000 0.00048  0.00095 - 0.00000 - 0.00024  0.00000 °  0.00000:  -0:00000 0:00166
WSW 0.00000  0.00024  0.00048 - 0.00000 0.00000 0.00000 0.00000 0.00000  0.00071
W 0.00000 0.00024  0.00024  0.00012  0.00012  0.00000 0.00000°  °0.00000  0.00071
WNW . .0.00000  0.00012  0.00024 . 0.00012  0.00024  0.00024-  0.00000 0.00000°  0.00095
N 10.00000 0. OOOOO 0.00012  0:00036 0.00071 0.00012 0.00000° - 0.00000  0:0013% ) :
NNW.  0.00000  0.00000 0:00036  0.00036  0.00059  0.00000° ~ 0.00000 0.00000 . 0:00131 o .
TOTAL-  0.00000  0.00155  0.00618  0.00547 ~ 0.00392  0.00036 0.00000°  0:00000  0:01748

THE TOTAL PERCENTAGE OF CALMS FOR THIS STABILITY IS: 0.00000

" *1 knot = 0.515 m/sec; 1 knot = 1.16 mph

Q322.14-18
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JUNETS 1974 THROUGH MAY: 31,1975

WIND- SPEED, KNOTS*

0.01.3  1.4-2.9. 3.0-4.7  4.8:6.4  .6.5-10.0  10.1-16.0 . 16:1-21.0.
N 0.00001  0.00000  0.00012'- 0.00012° . 0:00000. . 0.00000: - !
“U'NNE  0.00001  0.00000  0:00059: - 0.0002 0.0
CNE 0200001 0.00000. 0.00202.. 10000 0.
CENE  0.00001°  0:00024  0.00166. . . 0.00755. 0.00000.
UE 0300001 0.00012° - 0.00166. . 000000+ - 0.00000"
ESE  '0.00001  0.00012  0.00107 .0003: 0.00000.  0.00000:
SE . 0.00001  0.00036 - 0.00095 0.00036 000012  .0.00000. -
SSE - '0.00001  0.00036  0.00119 . 0.00000° .. 0.00000 = 0.00000;
S 0.00000  0.00083  0.00107  0.00059  0.00012.  0.00000
'S 0.00001  0.00095  0.00345  0.00226..  0.00155. . 0.00059. .
SW "0.00013. 0.00190- .0.00380  0.00166 o.odzoz - .0.00059 i
. WSW  .0:00001  0.00143  0.00202 - 0.00071,  0.00024.  0.00036 :
© W 0.00001  0.00095  0.00131- - 0.00095  0.00048 ‘' 0.00036 0:00000 -
WNW  0.00001  0.00000  0.00155 0.00071 000238 = 0.00036  -0.00012 -
7 N4 70.00001  0.00012  0.00095 - 0:00059.  0.00143 0.00012° 000000 -0
. : ‘NNW  0:00001 - 0.00012  0.001%9  0:00083 _ 0.00059.  0.00000  0.00000.
~ TOTAL  0.00024  0.00749  0.02461  0.01617.  0.01106.  0.00238 . 0.00032

VTHE TOTAL PERCENTAGE OF CALMS:FOR THIS . STABILITY Is:. 0;00012

*1 knot-= 0.515 m/sec; 1 knot = 1.16 mph

322.14-19
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JUNE 1 1974 THROUGH MAY" 31 1975

NXND SPEED, KNOTS*

S N 1.4:2.9  3.0-47  48-6.4.  6.5- 10,05 101-16.0  16:1:21.0  21:1-99.0 Total -
N 000060  0.00012 - 0:00012- “'o;ooooo~3 10.00000: ©0.00000 1 ' 0:00000 - .-0:00000 0. ooo :
70.00000 000000  0.00024 - 0.00012% - 0.00000- ."0.00000° ‘. 0300000 1000001
. 0:00000 =~ 0.00012"  0.00143: - 0.000367 0.00036:" 0.00000: - . *0%00000%  -0:000
0:00000 . 0:00000  0.00226-- - 0.00095 ~ 0:00024'" . 0.00000 . 0:00000. "0:00000 -“0:0034
'70:00000 0700024  0.00119° - 0.00083°  0:00000" ”.'o.ooooof'; 0300000°  0:00000 - 000226 .
0.00000  0.00012  0.00083  0.00012°  0.00000:. - 0.00000 0.00000  .0.00000 ~ 0:00107 & .
S 0:00000  0.00036  0.00000° 0.00060  0.00000  0.00000. - 0.00000.  -0.00000  0.00036. - .
E -'0.00000 0.00048  0.00083 0.00012  0.00000  0.00000 -  0:00000 000000 0:00143.
S 0:00000 000059  0.00143  0.00012  0.00032  0.00000 0.00000."  0.00000 - 0.00226

SSW© 0:00000 0.00083  0.00202  0.00083  0.00119-  0.00048 0:00000 ~  0:00000 °.0-00535.

~SW  '0/00000  0.00202  0.00262- 0.00107 . 0.00238 -  0.00083 - O: 00012_ -°0.00000  0.00904 .

WSW 0.00000  0.00166  0:00190  0.00119 *  0.00036 0.00048 0.00000  0.00000 .- 0:00859 = o
W ©0.00000  0.00059 ' 0:00119 . 0.00048 - 0.00071 0.00036." . 0.00012 :0.00000  0.00345 ° (Z_
“MNW  -0.00000  0.00024 _ 0.00095  G.00095  0.00214 0.00071 0.00000 0.00000  0.00499- h

NW 000000  0.00024°  0.00059  0.00024  0.00071  0.00036 - 0.00000 0400000  0,00214
CNNW 0.00000  0.00012  0.00048. 0.00024° - 0.00059  0.00000.  0.00000°  0:00000: -0:0043 . ‘
~TOTAL® 0.00000  0.00773  0.01807  0.00761  0.00880"  0.00321 - .0.00024  0.00000  0.08566- »

' THE TOTAL’REﬁCENTAGE'OF'CALMS FOR THIS STABILITY IS: - 0.00000
*1 knot = 0.515 m/sec; 1 knot = 1.16 mph - I S _

Q322.14-20 . IEEE : (;;
Amend. 3

Aug. 1975 = ’




" 0/0-1.3 -

1000091
 NNE " £0.00079
e T 0.00139

£ 0.00333
. 000654
00103 0700904’
©0.00927
00079  0.00476
00078 0.00499
500091 0:00476
.00186. ' 0.00595
.01677 . 0.08181

SN
“TOTAL *

O 0 00 0 0 00 00 O
g AP
=
=
~
F-3

~.0:00059 -
. 0300511

0.01046
0.00678

0:00309
0. 00999
0.00476
£ 0.00107

0.04946

10.00285

0.01474

0:00511"

0.00059

005493

002527

THE TOTAL PERCENTAGE OF CALMS -FOR THIS STABILITYIS: - 0.G0131 - "~ -

*1 knot = 0.515 m/sec; 1 kot = 1.16 mph

- Q322.14-21

Amend. 3
Aug, 1975 ..




- TABLE322.14-20

- ANNUAL JOINT FREQUENCY OF WIND:DIRECTIO
T | | STABILITY CLASS E
CRBRP- METEOROLOGICAL -TOWER; *75=FOOT {WIND LE

JUNE T, 1974 THROUGH MAY :31, 1975

WIND -SPEED, KNOTS*

.0-1.3
.00483
100483
00591
.01042
01292
00828
00460
;00519
00602
00591
T00448

.4-2.9
.00416.
.00939
.01058
01593 .0
00832 /020014
.00345
00202 ©
£00190
.00309
.00749
.01058

1.8-6.4 - 6.5-10,0
© 0.00000 ° 0.00000

0.00024 - 12
' 0.00083::
0:00071:. 0:00012. -
0:00048/. 000000,

.00012  0.00000. 00000 .. o ...0,0138:
200000 0:00000. .00000  0.00000  ~0.00000  0:00721
.00000-"  0:00000: ~ 0.00000  ~0.60000 . ~0.00000 . 0.00745
.00024.  0.00036  0.00012 0.00000 - .0.00000 .0.01126"
00357 0.00630 0.00214 0.00012 - .,0:00000 . .0.03147
.00785.  0.00606  0.00155 ° 0.00000 . . 0.00000  0.03813
.00333  0.00309  0.00000 . 0.00000  .0:00000 - 0.01958 .
.00178  0.00119  0.00024 ©0.00000 . .0.00000 0.01126.
.00369 0.00285 ~ 0.00012 u.ooboo h 205000qo . 0.01589 ‘
.00178  0.00083  0.00000 . 0.00000 0.00000 . 0.01399 .. .
.00024  0:00012  0.00000  0.00000 0.00000. .0.01851-. % .
.02485.  0.02140°  0,00428 . 0.00012 - :0.00000 . 0.29394

THE TOTAL PERCENTAGE OF CALMS FOR THIS STABILITY IS: -0.01641

1-16.0  16.1-21.0 . 21

N
NNE
“ NE
N
e
CESE
- SEC
" -SSE
s
SSW -
o WSW .00424  °0.00416
S W .0.00246 00032
L WNW 0.00341  °0.00297
NW 7 0.00460 ° -0.00369
NNW 00.00745  0.00880
“TOTAL ' 009548  0:09976

©.0.00000 '

O 00 o0d o000 0o ool
o6& o0 o0 o000 o d.oc oo o~

O O 0O 0O 0O 0O 0O 0 OO0 0 0 00 O 0 0w
(=4 .
o Q-
o
S .
O O O 0 0O 0O 0O 0 0 0. 0 00 O 0. © 0~

*1 knot = 0.515 m/sec; 1 knot = 1.16 mph

Q322.14-22 B

Amend. 3




e
s
ENE

“ZE .

©ESE

SE

"SSE
s

SSW-
SW
WSW

W

W

‘N
NNW
TOTAL

0.0-1.3

1.4-2.9

~ 0.00448
' 0.00400
10.00496

**p:gb?ds
"0.00710

0.00626

. 0.00781"

0.01019

0:00710
1000567
- 0:00496

0.00293

10.00377
10.00436
. 0:00817

0.09714

THE TOTAL PERCENTAGE OF CALMS FOR THIS STABILITY 1S: 0.02033

0.00143
0.00131
10.00345

0.00190

0.00095

©0.00083
70.00107

0.00166

10:00452
0.00404

0.00214

10.00059

0.00083

10,0013

0.00428

003662

_*1 knot = 0.515 m/sec; 1 knot = 1.16 mph .

~ 0.00036  [0.00000 . 0.00000°  ©.00000. -
,0:00071" * 0.00000 -~ 0.06000°  0i00000- -

000024 - -0:00000 - 0.00000 0.00000°

000000
000000

0.00000 - . 0.00000 " '0.06000 -
0.00012 0.00000 - 0.00000
0.00000 -  0.00000" " 0.00000"

0.00143 000083 - 0.00024" " 0.00000'-
0.00000 © 0.00000 = 0.00000  0.00000
0:00024° . 0.00000°  0.00000°  0:00000-
0.00012 . 0.000312  0,00000° 0.00000

0.00000  0.00000°  0.00000°-  0:00000.
0:00480". 0:00143 ~  0.00024° - 0.00000

0322.14-23 o
g Amend. 3 =
Aug. 1375




TABLE 322. ]4 22

ANNUAL' JOTINT FREQUENCY OF ‘WIND . DIRECTION AN ;ewmf P -E' -FOR
- STABILITY: CLASS" G B PR
CRBRP METEOROLOGICAL TOWER, 75-FO0T: WIND - O_EVEL
“JUNE 1, 1974 THROUGH MAY 31, 1975

- WIND SPEED, KNOTS*

0-4.7  4.8-6.4  6.5-10.0 10.1-16.0 16.1-21.0 21.1-99.0 Total

0:0-1:3 1.4-2.9 3
© N 0.00200 0.00048  0.00000 - 0.00000  0.00000 - 0.00000 - - 0.00066 = 0.
“NNE© '0.00140  0.00036  0.00000  0.00000  .0.00000.  -0.00000 000000 - .
. NE 0,021 0:00131  0.00012  0.00012 . .0.00000. - O. 00000; _
" ENE "0:00425.  0.00309  0.00000 .- 0.00000 .  0.00000-..- 30v90900¢‘ . 35
~ 7E '0.00449 ~ 0.00166  0.00012  0.00000.  0.00000 - 0.00000 . 000¢ 000628,
TESE 0.01068  0.00285  0.00012 © 0.00000  0.00000  0.00000 0.00000 .00000 0.01365-
“SE 0.00949  0:00059  0.00012° 0.00000 . 0.00000  0.00000 0.00000 0.00000  0.01020
SSE  '0:01115  0.00095  0.00000  0.00000. - 0.00000  0.00000. 0.00000  .0.00000 " 0.01210
S 0.01246  0.00202  0.00000  0.00000 - 0.00000  0.00000 0.00000 0.00000 ' 0.01448
SSW  .0.01068  0.00690  0.00048  0.00024,  0.00000 . 0.00000-  0.00000 0.00000 001829
SW  0.00770  0.00321  0.00059  0.00000 .  0.00000  0.00000 0.00000 . 0.00000  0.0MSI ’
WSW - - 0.00378  0.00107  0.00036  0.00000 . 0.00000  0.00000 0.00000 . 0.00000  0.00521
W 0.00259  0.00048  0.00000  0.00000 . 0.00000  0.00000 - 0.00000.  0.00000  0.00307
WNW  0.00425  0.00119  0.00012  0.00000 = 0.00000  0.00000 0.00000 - 0.00000  0.00556
. N4 0:00580  0.00214  0.00000  0.00012  0.00000.  0.00000 0.00000 ~  0:00000 -°0.00806
NNW . 0.00735  0.00250  0.00000  0.00000  0.00000  0.00000  0.00000  0.00000  0.00984
TOTAL© 0.10023  0.03080  0:00202  0.00048 - 0.00000  0.00000 0.00000.  .0.00000  -0.13353
THE TOTAL PERCENTAGE OF CALMS FOR THIS STABILITY IS: 0.00725
~ *1 knot = 0.515 m/sec; 1 knot = 1.16 mph )
1Q322.14-24 L
Amend. 3 B
Aug. 1975 '




* TABLE 322.14-23

SUMMARY OF STABILITY DISTRIBUTION FOR P.M.C. 0N¥SITE
METEOROLOGICAL DATA

AT200-75, 75-ft. Winds ' AT200-75, 75-ft. Winds | AT200-33, 75-ft. Win
Stability © 'June 1, 1974-May 31, 1975 Dec. 1, 1974-May 31, 1975 Dec. 1, 1974-May 31,

1.75% o 1.08% R
6.21% 4.92% - o 2:63%
4.571% 4% Y - U
30.75% - | 34:56% | 36.10%
29.39% | | 28.21% | 26.84%
13.98% . 11.48% S 13.27%
13.359 — 15.08% | I V5 [

D M m O O W >

GZ-1°226D

el S oo 00008 100008

calms 4587
Data Recovery o 96.00%

*bny
€ ‘pusuy

‘G161




' gyestlon 322 15 (2 3B)

f.are a]so 1nc1uded.1nhthe main sectlon of the Table‘ahd.v1f so,‘" 0d .
by which ‘the - ca]ms are d1str1buted among the dlfferent wind. d1rect1on A
categor1es : o o :

Resgonse o - B T

The total percentage of ca]ms 11sted at the bottom of Tables 2 3-13 1
through 2.3-28 are evenly distributed throughout the various d1rect1on o438

groups in the first wind speed category.- The distribution is do; :
using the total percentage of calms for .each stability and divic
the number of wind direction’ groups. This. one=si \th
Eercentage is’ then added to- each direct1on 's:cla

nots _ v L

: ’Tables 2.3- 13 through 2 3- 28 11st separate]y the percen‘ .
- calm winds added to: the f1rst wind speed. category for eachwd1rection

-Q‘322‘]5'1 Amend. 38
Aoril 1977 -




' g'Quest1on 322 16 (2 3. ] & 2 3. 2)

.. maximum, and minimum: ‘ambient air temperatures) used-as design bas1s consi=

- With the except1on of the tornado prov1de a summary of a]] meteo”°ﬂ
conditions (e.g. 100 year recurrence sustained .( astest mile) wind~s

 derations. for ‘the : ‘plant and include. appropr1ate cross-references.” Where;-;_ff;"3:
design basis meteorological conditions vary for d1fferent p]ant systems,' o
~the applicable cond1t1ons should be presented

Resgonse:

The response to this question has been incorporated into.SeCtion 2.3.2;5} i

Amend. 27
Oct. 1976
Q322.16-1




“'Quest1on 322. ]7

The. response to 1tem 322’l
went undétected:f

‘ view of the statem e in.S 0 the PSA
-~ "The site is ins ; el r

technician. to ensure.all 1nstruments’are in good working .orde provide
information explaning.:how. the_sensor malfunct1on:went,undetected for a o
six-week period,;an cate-what addit S have been taken to
prevent similar. occurrences in.the. future. o G

 Response:

‘1. The 33-foot temperature data were invalid dur1ngvthe per1od Oj“oberf]g”
1974 through Novembere29, 1974,.due»to a: ) m

rev1ewed

Field ma1ntenance_ rsonnel , : ; D A
corrected the aspirator motor. fa r v -hange . -
wind sensors._s¢“ R B PR S RS

2. A number of steps have been taken to prevent reoccurrence,of_a ]engthy

period of 1nva11d data.’ ; , L

‘a. Analog strip-chart. recorders are now, in’ operat1on for a]l data po1nts
being recorded at CRBRP.: ~They . pro ?backup data“reco'd“
Pulse-0-Matic, (POM) data logging; system.which uses ma
cassettes. Data recorded .on both. magnet1c tupe and.
are: Delta T 200" - 75', 75'T, 33" T 33 dewpo1nt and’ .
direct1on at 200", 75‘, ‘and 33' Stat1on service, procedi 65 prov1de
that strip charts are removed week]y -and .that spot checks ‘of data.
logged on these recorders be reviewed ons1te at least once per week

Q322.17-1

Amend. 13
Feb. 1976




fand compared ‘with" a*llst%
ﬁtests Any detec: €
‘reported ‘to* malntenancegpersonnel who:r it
reca11brate A s

. .A system has -been 1nsta1]ed to detect and ‘di
~ operation “of €ach aspirator-motor. This will ‘pr
detection of aspirator failure during the frequen :
inspections by service personnel. The system monitors the o R
~revolutions of the fan and Ilghts an a]arm 1amp ‘when - the vpm . . . . -
s abnorma] BT : o

. Serv1ce or ma1ntenance*:'w'
v;days per week and comp

tape recorders are” checkedfand cal brated%f””

‘Magnet1c tape process1ng and: ‘data’ pr1ntout are
priority basis to shorten-the period -before data’”
detail by a. meteoro]og1st :

. A NOVA data logging system w111 be 1nsta]]ed by March 1 1976?‘

~ This system includes: (1) ntrols the
system and- performs calc
wh1chﬁdlg1tlzes:d adi
wind speed); (3) a
‘printout of hour]yia 'rages of data and 1nsta
display of data readings-will 'be ‘available ‘on
provide more accurate data than the strip-chart pen tra
onsite data evaluation. Service, maintenance, and data review v
procedures indicated in a, b, and ¢ above will also app]y to el
the NOVA system. R

. -POM system magnetic tape cassettes are removed - monthly for data

processing. NOVA system te]etype paper tapes : will ‘be removed
weekly for data processing.  ‘NOVA system paper tape processing 1s
Tess complex than that for the magnetic- tape and’ therefore data
printouts are available after :less.processing ‘time. The ‘NOVA ™
system data printout will be reviewed by a meteoro]oglst ‘more
frequently and with 1ess de]ay than ‘the present POM system data

: 3u€i
°

. | Amend. 13
@22.17-2 Feb, 1976




':‘Questmn 323 2 Q 5. 1 ll

1 Provide a reg1ona1 geo1og1c cross sect1on wh1ch passes through the s1teﬁ

areaand includes the Va]]ey and Ridge and Blue Ridge provinces. Th1s
cross section should show the- re]at1onsh1p of surface structures in
th1s reg]on ‘to the: reg1ona] geology, 1nc1ud1ng “basement" geo]ogy

‘iResEonse.

59]

The response to th1s quest1on has been 1ncorporated 1nto rev1sed sect onf
2. 5 1 1: 2 ' : . ‘ o o L

o Amend;.59
Q323.2-1- p , Dec. 1980
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tu g niuge S
: |A ana | rue : N Y A |
= . - .
. . . £ - e
b w w S : -
3 5 3 A z ' o Eme
b o o i . -
g 3k P b = - IR
B . - &= g |
. ' ol aePCo Y
PED \::5*\\~,:5‘ AN
Céh ‘P,Co. .A
_‘_1

Basement

80 &l km/sec ol

e e e e e e e e e e e i s G b 2 e s e e s

Mohorowclc Dlscomlnuity

Honzomo! and Verhcol Scoles

100 0 _zfo,,,_' 30 Mnes
00 10 20 30 40 X :,_Kllometers

Figure 3, Section showing -the present. ttructural
configuration across a portion of the southern Appala- . “d"“"‘“‘y '“d '““’V"""“‘ ‘“"‘ PC"'O“"
chians; as interpreied by -the writer, ln(crpnmmn was l'(,msv-btc Pt«:mbmn mctamlnmcmary an
made from geologic and. geophymal maps by Stuckey : :
(1958), King. (1964), Watking .(1964),-Neuman and
Nelson (1965), Overstrcct:and: Bcll (1965b),: Lmngslon
(1966), McKniff-(1967); Wilden and others (1968),
Hatcher and Grifin (1969), and Hatcher (1971b). TEN : - up
‘Tallulah Falls Nuppe. BZ-Brevard Zone, TF-Towaliga v M:O.~middle Ordovician® Chickamauga C‘°"P "‘d“- :
Fault. PCb-carlier ' Precambrian basement  rocks, . : KT-Cretaceous and: Tertiary “d"“"““ )

NOTES: 1) ONLY NORTHWESTERN PORTION OF PROFILE SHOWN
2) MODIFIED FROM HATCHER (1972)

Figure Q323.2-2

Amend. 7
Nov. 1975
Q323.2-3




'CRBRP
e - » : s:IE : ) e
CUMBERLAMND SEQUATCHE WALDEN . TENNESSEE
uaTenT VALLEY ea e oF

. nuvnul_ - RED s
e(f . S s DIENN_ESSEE

- 'LAT!AH- 00

o PRE"CAMBR|AN

- p ProAie g “ AL
+ N AN YT VT Y
AT g \/,’w/\‘ ,‘,‘,L,\'\/‘/\ —l\

FAULTING. THIS

KINNED":HYPOTHESISTOF Tunusf

CROSS- SECTION ILLUSTRATES THE. “THIN:SF
NT ABOVE THE LEVEL OF THE BASEM!NT.

HYPOTHESIS SUGGESTS A MAJOR DECOLLEME

NOTES: 1) CRBRP SITE PROJECTED ALONG STRIKE
2) MODIFIED FROM RODGERS (1953}, ’
KY. GEOL. SUR. SER. 9, SPEC.PUB. 1

Figure Q323.2-3

o ’ : Amend. 7
Nov. 1975

R Q323.2-4




Quest1on 323 4 (2 5 1 1)

' Prov1de 1nformat1on on the extent and nature of the Rome Format1on “so]e

thrust" in this area. This should 1nc1ude ev1dence such as- selsm1c prof11es

or drll] hole data 1f ava11ab1e._

s Resgonse:

;ﬁg ;efpgnse L0 tHs UJ@SL10” has been 1ncorporated 1nto rev1sed Sectlon

Amend. 59
S Dec._1980




. Quest1on 323 6 gz 5 1 1. zz

:structural‘ei; ,m 
‘ S -Response

The response to this question has been 1ncorporated 1nto rev1sed
Section 2.5. 1 1. 2 :

Q323.6-1 | Amend. 27
| Oct. 1976
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(163) |

(168)

(165)

(166)

(167)

(168)

 (69)

B (172)

fStauder W _'

1970

Stearns, R G
1972

SwinQTe,;G.'D.
1959

‘U S. Geolog1ca1 Survey-:"

]968

U. S Geo]og1ca1 Survey).--

1968

u. S Geo]ogical Survey o

1968

U, S Geo1og1ca1 Survey

1968 -

Tennessee'Va]Tey_Authority

Hatcher; R. D., Jr. -

1972

U S Geolog1ca1 Survey
1973 S

-West Tennessee ‘and’ AdJacen
.Tennessee Val]ey Author1ty, January

. Tennessee: - Tennessee:Department of
‘,vConservat1on, Dlv1sion of C

('7 5 M1nute Ser1
| ,Washington D.C.

vWash1ngton, D C

| wash1ngton D C.

. Geo]ogy, Mlnera] Resources, and-

Ground Water of the Cleveland Area, f-

u.s. Department of t

-E]verton Quadrang]e,
M1nute Ser1es To ogr

-Watts Bar Nuclear Plant- PSAR w1th
: Responses to Quest1ons and Amendment l

J.Deve1opmenta1 Model for the Southern

Appalalachians: Geo]og1ca1 Soc1ety
of America Bulletin, Vol. 83

pp. 2735 2760, September

Preliminary Determination of -

B Ep1centers November

Amenda 7
“Nov. 1975




(173) Chinnery, M. A,
0 1969 .

(f74) _Bo]11nger, G A
S

" (175) Bristol. H. M.
| ristel M

(176) Sutton, D. G.
: 197 o

(177) Bond, D. C.
1971

(178) U.S. Geological Survey and
American Assoc. of
Petroleum Geologists

1962

" Q323.674

_'Se1smolog1ca1 Soci
Vol. 59, No. 5 pp___
.‘0ctober RO

',:(and Hard1ng,sﬁ;ﬁ.-
- €.d:) Maryvill

‘Back_round Matérjalsvforfs‘m'OSTum”'

Earthquake Magnitude and So
Parameters: . Bullet

Sequerice’ of “Novembe :cem i
19733 Preliminary Report (subJect
to. rev1s1on) Department of -
Geological Science, V.P.I. “and
State Un1vers1ty, B1acksbury, VA.

(and Buschbach, T.C.) Structural

... Features of the Eastern Interior

Region of ‘the United States: In -

: Petro]eum BuHetm 95,pp 69 78 o ‘

(and Atherton, _ rlston “H. ‘M
Buschbach, T.C. Stevenson ‘D. L

. Becker, L.E. Dawson T. A,

Ferna11d E. C Schwa]b H

- Wilson, Em<N;; Statlen,‘A.;Jngg

Stearns, R. G.; and Buehner, J. H.)
Possible Future Petroleum Potent1a1
of Region 9 (I1linois Basin,
Cincinatti Arch, and Northern Missi-
ssippi Embayment) in Future
Petroleum Provinces of the United

. States-Their Geolo anH—Fbtent1a1
5. Voi

AAPG Memoir, 1 2, pp.

: 1165-1218 -
'Téctonic Map of tne'Unfted States:

George V. Cohee, Committee Chairman

Amend. 7
Nov. 1975 .
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SHAWNI!"T&‘N\

NASHVILLE
DOME

—_ o - 28 .'fo

" SCALE IN MILES

88 W

NOTES: 1) USED REFERENCE 178 AS ‘BASE. i
2) ADDED CRBRP SITE LOCATION. R
3) ADDED SHAWNEETOWN, ILL. LOCATION.




'Questlon 323 8 (2 5. 1 1.4. 1)

Locate northeasterly trend1ng sma]] caves on reg1ona1 and subreg n

geologic maps.
'Response:

The response to this quest1on
2.5.1.1.4.1.

has been incorporated. in revised Section

Amend 23
June ]975




',Quest1on 323.9 (2.5.1. 1 4.1)

'Th1s sectmn states that only a few. smaﬂ d1qmete' ho
Unit A Tlimestone outcr‘op area. - Describe these 'feautures ‘and::show
‘on. the: topograpmc or geo]og1c map

‘ I ,'.Resgonse'

‘__The response’ to this quest1on has been 1ncorporated in rewsed Sectwn
2.5.1.1.4.1. - _ _ : '

: B Amehd. 27
Q323.9-1 S Oct. 1976




,Quest1on 323 22 (2 5 1. 2)

.  Provide a reg1ona1 topograph]c map showmg nearest towns. c1t1es and
regional terrain. - , . ‘

Resgonse'

The reSponse to th1s quest1on has been 1ncorporated in rev1sed Section
2.5.1.2.2.

23

o S Amend 23
Q323.22-1 o T June 1976
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:Questlon 323 23’ (2. 5. 1. 2)

' ."Prov1de a. reg1ona1 geolog1c map wh1ch encompasses an area about 5 m11e
‘ g from the s1te. RRTRE S o '
o Resgonsef " f'f" L ‘,.’-  5 S f

.IHustratmn 6 of. Supp]ement 2 is a geologic map encompassmq an area ofl'
about 100 square mﬂes around the CRBRP - s1te

Amend.. 7
Nov. 1975 -

(323.23-1




_Quest1on 323 24 (2 5 1 2 3{

,Resgonse--' i . e

- The paragraph ‘which refers to the area] d1str1but1on of geo]og1c
format1ons has been corrected to 1nd1cate F1gure 2 5-5.

Amend. 7
Nov. 1975
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fQuest1on 323 25 12 5 1.2.3. 31

' What s the age of the terrace mater1a1 in the s1te area?  Discuss
. _ ©any’ abso]ute age datmg wh1ch re]ates to these terrace depo sits..

*-fResgonse'

The 1nformat1on requested 1s prov1ded in. rev1$ed Sect1on 2. 5 1 2 3 3

fr

R | Amend. 27
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"Questlon 323 26 (2 5 1 2 4. 1)

'VPr0v1de the locatwon of drag folds, t1ght fo]ds, and shears wh1ch occur: 1n

. - -the site'area. Provide specific information on the character of the
o _'shears and the amount of d1sp1acement a]ong these shears .

| 'BEEEQQEE | | - o o
59| The 1nformat1on requested 15 provided 1n revised Sect1on 2 5.1.2.4. 3 | :l

K
Amend. 59

| o Dec. 1980
0323.26-1 X




Question 323.27 (2.5.1.2)

Provide fold line trace of subsurface anticline Qh;geo]ogfc'mab.
. Response: ‘ |

The ‘response to this question is included in the response to Question 323.26.

A

Amend. 7
Nov. 1975
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Question 323.28 (2.5.1. 2.4. n

Provide specific references for documentat1on of the lack of res1dua1
stress a]]uded to as 1nc1uded in the Bel]efonte PSAR.

Resgonse

‘Reference to unre11eved residual stress was made in the Be]lefonte Nuclear
" Plant PSAR in two sections of the report. In Section 2.5.1.2.9, Evaluation
of Geologic Cond1t1ons, page 2.5-13a, dated 10/10/73, the fo]]ow1ng was
presented:

"There is no evidence at this time to -assume that
unrelieved residual- stress may be found“in the bed-

rock. Core discing, which is indicative of stress zones,_'
was not encountered, and no difficulty was exper1enced

in introducing a 2.54 inch television into the 3. 0 1nch
.holes."

In Section 2.5.4.1, Geo]ogic Features,'pages 2.5-26 and 2.5f27,'the folTonng;7
was presented : S o

“No spec1f1c 1nvest1gat1ons of residual-stress accumulations
in the foundation strata have been made. Experience.at
numerous previous major construction projects in the region
has shown that this is not a consideration. Such stress
effects as "popping," rock bursts, and foundation "heaving"
have never been observed and there 1s no reason to assume
that they w111 occur at this time.'

. The foundatlon rocks for the Bellefonte Nuclear Plant are the same as the

foundation rocks for the Clinch River Breeder Reactor Project, the Ch1ckamduga":€ :
formation of Middle Ordovician age. Tennessee Valley Authority has indicated . -

that their experience in numerous prev10us major construction prOJects has
shown that unrelieved residual stress in the bedrock is not a major con-
sideration. In addition, TVA has contacted the Tennessee Department of -

Highways concerning their experience in major construction projects in the

~ Valley and Ridge Province. The Tennessee Department of Highways has
‘indicated that they have not observed residual stress effects in the area.

tAmend. 7
Nov.. 1975
Q323.28-1




Quest1on 323.29 (2 5 1. 2)

Provide a def1n1t1on of the term "miner dis]ocat1on" andf -t g
'prov1de -information on their. 100at1ons -and amounts and direcﬁ__\,_,

.- Resgonse

The reSponse to this quest1on 15 1nc1uded in the response to Question 323 26

Amend. 7 .
Nov. 1975

0323.29-1




-Question'323 30 (2 5.1. 2)

'Clarify the term "offsets" and describe the“: rker:
'd1sp1aced

‘ S Re.sgons,e;:'

The response to this‘qUéétToné{s'inclddéd'incthé;réspbﬁSE‘tb“QUestioh:SZéféS;.;;

Amend. 7

- Nov. 1975:
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' Quest1on 323 35 (F1gure 2 5 10)

;-Exp]a1n the existence of severa] 100 foot clay seams noted in severa]
‘basehole logs. Show a]l shear zones and 1arge cav1t1es on: qeo]oglc

‘ o - cross sections.

Response:

- 591 The information hequegted isipfovidedjiﬁ'revised.SeCtion 2.5.1.2.4.4. } -

27

o ' _ : Amend. 59
0323.35-1 o ~Dec. 1980




) Qu'e's.-.,tibh; “3231-.‘-35-.{,'(;2'.‘.;5':.-:41_,‘ .

.Page 2 5~ : 3. t: : g I . Py or o
o F1gu“’5“255 2 through 2 5- 24 Th1s shou]d be Flgures¢2;5- h
28 P]ease modlfy o g

' .Resgonse:.'

The paragraph wh1ch refers to the site p]ot and prof1les has been corrected o
to 1nd1cate Flgures 2.5-24 through 2.5- 28. :

| - : Amend. 7
. " | 0323.36-1 - Nov. 1975 .




'Q.u:éslti'.on‘ 323. 3_.7“:{(2..5.4.’2'.:1_:1 e

fPage 2.5- 35 1st paragraph and F1gure 2. 4 33 give’ summary 1nformat1on on ER
“the Q D evaluation. P1ease 1nd1cate Q D and core recovery percent11es on
~the_bor1ng dogs.. : _ _ :

§.~. S JResEonse

' The percent recovery and rock qua11ty des1gnat1on (RQD) for . bor1ngs 25,
59[ through 105 and 127 through 149 are prov1ded in Append1x 2 A..

~ Amend. 59
- ’ Dec. 1980
0323.37-1 | o




-Quest1on 323 38 (2 5 4 5 1 #)_
1Page 2. 5 42 Tst
Cwill, be’ prov1d
-completion of our rev1e“. 2 e to
a schedule for the. subm1tta1 of 1nformat1on on’.
sources, mechanical analyses, compaction data,. perme
~ dynamic and static test results per ad "on ‘samples .cC p t
spec1f1cat1ons .and qua11ty control information. In Tieu of dynam ;
the applicant should commit to emplace backfill compacted to 85% relative’ . Rt
density or to 95% of maximum 3s determ1ned by mod1f1ed Proctor, wh1chever L
,;produces the best resu]ts.;. '

;,R sgonse~‘

The. requested 1nformat1on IS prqyjqedgjﬁf'"’

Q323.38-1 . mend, 27
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"viQuestlon 323 39 (2 5.4, 12).

: *Page 25~ 47 1ast paragraph Ten ons tha
: exerc1sed dur1ng ‘excavation to 1
-oceur: dur1ng b]ast1ng Descr1be the proce:u .s nd:
jth1s qual1ty contro] : , N

yRes nse:

The response. to th1s quest1ons has been 1ncorporated 1n rev1sed
-Sect1on 2.5.4. 12. . L N

' | Amend. 27
0323.39-1 - oct. 1976




eruest1on 323 40 (Appendix ZA)

_-Page 2A-3, show the 10cat1ons of each f1u1d
'sg1ve the results of each test T ;

Response

The 1ocat1on and result of each f1u1d pressure test (packer test) arefsh -
“on the Graphic. Logs and are Tisted on Table 2,14-17, The packer .test results. -7 .

shown on the Graphic Logs are presented as the "take" (in gallons per_m1nute)>

and the corresponding pump. pressure (in psi) for each test. '
“packer and double packer tests are shown on the- Graph1c Logs.
“of single packer tests are representative of the entire open--hole

below the test level. The results; of double packer tests a
of the 1nterva1 1nd1cated by the brackets.- o \

Amend., 7
Nov.. 1975
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7'¥-Quest1on 323 41 (Append1x ZA)

. Page 2A- 5 Prov1de cop1es of the recorder
situ 3-D ve]oc1ty survey o

‘I'}- - 52529359’ o R . . ,
' Cop1es of the E]ast1c Propert1es Log for each bor1ng surveyed dur1ng the'
in situ 3-D velocity testing ‘program were provided to Mr. R . Jackson, NRC

geologist, on December 19, 1974 1n a meet1ng at the CRBRP s1te.

Amend. 7
Nov. 1975
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'-'meters

eruest1on 323. 42 (2 5. 2. 5)

' prov1nce are we]] ,

Response,

o The Maryv111e-A1coa, Tenneasee earthquake occurred at02 485aﬂm EST November

30, 1973 at latitute 35.80° North and longitude 83.96° West. Intens1ty reports -
from surrounding communities: determ1ned ‘that the -earthquake felt :area: ‘was about
. 65,000 square- k1lometers (25,000 square miles) and that the epicentral inten- -
sity was VI MM. The nearest seismic .recording station .to the ep1center
recorded the earthquake was the Cumber]and P1ateau Observat ' i
3 m11es west of the eplcente v T S

,;th1s earthquake had s magh t
of facus ‘for this-:event at:,
- of 18 phases from. reg1ona1

This. prec1s1on'1s 1nadequa pe : g
however, it is implied.that the foca] depth is: probably beliow -the
rock sequence. o ‘ :

In add1t1on to. the PDE report depth est1mates of- 12 aftershock obs
are available (Reference 174). The aftershock reports are based on.d m-
portable seismographs that. were set up in the epicentral area as well as _“m?
- the regional -seismograph. stat1ons - ‘Aftershock depths ranged: from-3.1- to B
25.1 km. (10,000 to 80,000 .ft.). These depths are consistent with the
- +contention that Va]]ey and Ridge earthquakes originate in’ the baisement:
‘depth estimates of aftershocks are dependent on the accuracy of the ve]o
model and the location of the recording stations. Therefore, they may be: T -
subject to about the same degree of precision as ‘the PDE foca1 depth estimate. -+
Reference 174 states "...the determination of accurate focal depths was =

~ prevented by the small number of stations {(5) and the absence of a station 1n L
the'northeast quadrant. The epicenters are estimated to be accurate to :

-+ 5 km. It is not possible to reliably estimate the accuracy of the focal

‘depths but the better determinations. . . would indicate a 3-4 km depth. . ."
Recent discussions with C. J. ‘Langer of the U.S.G.S. and G. A. Bollinger of

" Virginia Polytechnic Institute revealed that additional instrumental after-

- . shock data have been obtained subsequent to the pre]1m1nary report of February

1974 on the earthquake. These new data result in revisions to the preliminary
report that was presented at the Seismological Society of Amer1ca 1974
‘Annual meet1ng (March 25 - 27 at Los Angeles).

Although the PDE focal depth est1mate and the depths of. aftershocks of the
Maryville-Alcoa earthquake are imprecise, both data sources support the con-
tention that the earthquake originated below the Rome decol]ement

Q323.42-1 : ' ‘Amend. 7
: o , : Nov. 1975




;mechan1sm of ‘theie
from Reference 174. Based on 17: regional recordin - :
: pressure wave first mot1ons, two fault p]ane so]uttons were ach1eved

o Informat1on regard1ng the sour

-) Reverse Faulting . Strike N 35 W, Dip PN 5“
2)- - Normal Faulting- . = " Strike N 49 E D1p 70 SE

VThe spat1a1 d1str1but1on of aftershock ep1centers does not favor one so]ut10n
‘over .the other. ' Neither of the fault plane" so]ut1ons are cOns1stent with® the
-dVa11ey and Ridge sed1mentary structura] trends : :

for- over 100 years
-suggests surface: fau]tlng 1s_‘
.h1stor1c earthquakes, ther -f

earthquake fau]t p]ane proaect1ons The fau]t asso"
Alcoa earthquake is unrelated. to: any obsérvable.reg:
1) fault -plane solutions yield: attitudes: contrary
2) . surface. fau1t1ng does: not occur. .

References used are listed at the,end;ofouestionfBZB;ﬁ.j A _ <

Amend, 7
Nov. 1975 -
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~_ provided 1nforma-’onv

fQuest1on 323 43'( g531=114 2)

.able “s1gnals" wh1
g_ep1sodes “This 1nfo

station locat1ons
Resgonse .
Informat1on regard1ng se1§m1c.woojtor1ng of‘the;weste 1o“ect1ons ha.'i
Laboratory ! h
and from his notes
“this® response ‘art

2 based: 0
communication {Ref. 188) an
and art1c1es about the-1n”'

se1smograph ST
; F1gure Q323 43”

The selsmograph mon1tor1ng records obta1ned dur1ng the 1n3ect1on were _
examined ‘for any unusual signals, espec1a11y those ‘of ‘higher than’ normal = Rt
frequency, which would: 1mp1y a: nearby source Resu]ts of th1s examinat1on_, s
- are summar1zed below. P : R '

1."There was -a considerable:amount:of noise.of -about: 8 cps: frequency _

: super1mposed ‘on“the hormal seismograph record throughout: the whole -
two days. Some of :this: noiseioccurred during actual -pumping and.
some was not.: This noise usua]]y arrived in-either short bursts: of

~approximately- 40-second duration ‘or-as a long wave"train-lasting"
from 4 to 7 minutes. This type of disturbance had been recorded
occasionally in the past but rarely more than two or three of - the
trains per month. It was believed that this noise was related to
operation of the high-pressure injection pump (but not necessarily
actual pumping) in some sort of resonance with its foundation, the

* References 133-149 are 1dent1f1ed in Chapter 2 - Supplement 2, page 97.

Amend. 3
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injection well, or both. The short bursts would then represent

a speed change passing through the resonant frequency,_wh11e o
- the longer periods would represent a short: t1me of
. at or near the resonant frequency

2. . There was no1se of 8 cps frequency and 10 second'durat1on ob
. served. at 1533 hr. (EST), November 28; 1967 Th1s,“o1se was
- 1so]ated and had a high and. regu1ar amp11tude._:v S T

3. At 1455.hr (EST) November;28 1967 there was a 90- second dura-
“tion wave train of 3 cps energy. Th1s signal had a relatively. .
constant amplitude.

4. On three occasions (beginning at 153420 hours, November 28, 1967
-~ ..and 125300 and 155530 on November .29, 1967) there ‘was.a: per1od
‘of 8 cps noise, similar to that descrlbed in.item:1,. which.-
. ‘lasted 1 to 2 minutes -and then changed in. chara‘ er; becom1ng“
:1arger in.amplitude, lower:iin: frequency.,: and:
-“about a-minute. . This.wave train.then:rev Hted
;;to the “usual-item 1 no1se for severa] more m1ns esi

F1gure 0323 43-2 and 3 are p]ots of well head pressure t1me re]at1on-
ships observed during injection ILW-3. Superlmposed on: these figures
are ‘the occurrence of signals described in items’2: through ‘4 d1scussed
~ above.. ‘Figure Q323.43-4 and 5 are.copies: of the se1smograph records
obtained during monitoring-of: 1n3ect1on ILw 3 T R A

Seismic mon1tor1ng operat1ons performed dur1ng the water 1n3ect1on test
‘on December 13, 1967, were as in ILW-3 (station ORT was opeérated

at an. 1ncreased gain .and:chart. speed). Resu]ts of exam1nat1on of the L
_se1smograph record are. d1scussed below: ' o e At

1. 'There were three per1ods of 8 to- 9 cps no1se (at 1306 nd:o e
1500: EST) ‘of the type attributed: to: the operat1on of: the 1nJect1on-va
pump. The amplitude of these 3 to 5 minute wave trains was ‘much -
less than observed on the previous occasion. The reduced ampli-
tude probably resulted because: the water:-injection test was: =
carried out using pumps’. mounted on-a truck parked at the p]ant
Pumping during the.prior injection (ILW-3) was carred out us1ng AR
the principal ground- 1eve1, injection pump. ~ :

2. Slgna]s resu]tlng from local blasting operations:and one teleseism
were recorded during the injection. After removing these events.
from consideration, there remained.a total of 25 unidentified .

~signals. These s1gna1s were divided into three groups primarily
on the basis of their envélope amplitude accord1ng to the f0110w1ng
criterion: - _

. Q323.43-2. Amend. 3
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pump1ng rate F1gure 0323 43 7v1

re]at1onsh1ps observed'd_ﬂq

Se1sm1c mon1

B on Apr11 3,a

fractured rock. In addition, abriormally. high backé,‘“ g
. ing from gusty winds, operation of one of the seismometers. at 1ess
than its highest capab111ty, and heavy. ground shaking: by the: 1n3ect1on

- pump prov1ded cond1t1ons that were. 1ess than 1dea1 ~for. detect1on of
se1sm1c s1gnals - : : :

The' se1sm1c s1gnals obtalned dur1ng the mon1tor1ng operat1ons were
‘examined: ‘and-all. s1gnals which could: be readily identified:as.
originating:from local blasting operations..or: d1stant earthquakes
(te]ese1sms) _were e11m1nated from cons1derat1on In add1t1on the"

of the h1gh pressure 1nJect1on pump at certa1n speeds were pos1t1ve1y
identified and were also eliminated. . A total of 51 unidentifiable :
signals on the records of the 8 hour 32 minute injection.period and
18 such signals for the 7 hour period following. comp]et1on of .the
injection remained (Ref. 188). Of the signals occurring during the
injection, only nine had ‘sufficient amplitude and character to be of
interest (Ref 188). However, it was not p0551b1e to correlate any
of the s1gnals w1th the var1ous phases

323. 43 3 o
Q Amend. 3
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of the pumping operation nor to 1dent1fy any of them as hav1ng
or1g1nated in the area (Ref 188) Sl .yp =

Figure Q323. .43-9 and 10 are plots of the we]] head pressure t1me S :
relationships observed during injection ILW-4. The occurrence : - - .- e ‘
of the signals described -above are not shown on theipressure¢t1me T
plots for injection ILW-4, since 11st1ngs of the time of- the'events 3

could not be located in the files (Ref. 188). 'However, F1gures Q323 43-11

through 16 are copies of the seismograph records obta1ned

dur1ng the monitoring of: 1n3ect1on ILW-4.

Se1sm1c mon1tor1ng operat1ons were performed during injection ILW-5
on October 30 and 31, 1968, using the two vertical short-period

* seismometers that were used during injection ILW-4. However, the

seismometers were located on ‘concrete- 1eve11ng bench: marks A-7. and

B 5 dur1ng 1n3ect1on ILw 5 .as shown by F1gure Q323 43 17 SN

appear to produce both more. and better se1sm1c s1gna

tion into a fracture which ‘had been .used- prev1ous]y
the factors which produced the-less than ‘ideal seismic monitoring - -
conditions during injection LW 4 ‘Were - e1ther absent or‘reduced&"'-f'“

The new: slot in the 1nJect10n well, casing was made on October 30
1968, and the fracture’ process 1n1t1ated by pressurizing the we11
start1ng at 1703 'EST. The' preéssure was increased to 5000 psi -over
the next 5 m1nutes and he]d for the. next 12 m1nutes At 172010
pump motor . A]so at’ 17?010 a def1n1te se1sm1c s1gna1 of 25 second
duration was received at both seismometers. Pumping into the :
fracture .was continued for 11 m1nutes dur1ng which time there was -
one ‘much -larger amp}itude seismic s1gna1 réceived (at 172930) 1ast1ng
90 seconds The s1gna1 co1nc1ded w1th an 1ncrease in the pump1ng
rate. _ o

The waste injection and seismic mon1tor1ng operations started- at .
0936 EST on October 31, 1968. Beginning at 093605 EST a te]ese1sm of -
about 6 1/2 minute durat1on from an earthquake in the Caribbean was
receive on the monitoring system. This signal would have masked any
local microseisms during this period, which was the initial stage of
the pumping operations. Table (323.43-2 1ists those signals obtained dur1ng
the injection period which were recorded with different features -
at the two seismographs. The table Tists the signals by time (EST) and
contains a description. of the s1gna1 The occurrence of the signals .
are shown on Figure Q323.43-18, the well-head pressure- t1me re]at10nsh1p
for the injection. Figure Q323 43-19 through 27 are copies of the '
seismograph records obtained during monitoring of injection ILW-5.

These records contain time markings which are: based on GMT. ‘

The Rock Mechanics Laboratory of the U.S. Bureau of Mines prov1ded all

of the equipment to detect, amplify, record on magnetic tape and
playback through a high- speed recording oscillograph the seismic
signals generated by Injection ILW-6. The detection equipment primarily

.
o
323.43-4 |
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‘many diesel eng1nes, ‘pumps., ‘a
‘which could be attained on the. .
-(on previous experiments,. the ORNL se1smographs had ‘been operat_,.
gains of. about:100,000). Initial. monitoring of :the .transducer ¢
quickly indicated:.that very few signals.were. be1ng recorded
- sequently,. two of the’ welocity. transducers. were repTaced by a
meters (capab1e of- detect1ng séismic. signals with .f

qu1et the fo]]ow1ng’day

Century Geophys1ca1 Corporat1on of Tu]sa Oklahoma ass1sted w1thvthe v
~ seismic monitoring and:data. ana]ys1s carr1ed out. dur1ng 1n3ect1 n ILW-7
on- ‘September 23, 1970. An array of five short- per1od se1smomeﬂ rs (four
vertical and one horizontal) with natural periods of 0.5 sec. were
installed at-the ORNL site .according to the layout shown on Figure Q323 43 29;
This array was .operated. cont1nuous1y for 3 days prior to, dur1ng,_
-and for 3 days after the injection by record1ng a]] se1smometer outputs
and t1m1ng s1gna1s on. magnet1c tape. o _ :

.Playback of the magnetlc tapes through a record1ng osc1llograph 1nd1cated
that the background noise was completely masking any seismic signals. '
However, by filtering the records by filters with adjustable cutoff
frequenc1es a number of seismic events were revealed in the records.
Table 0323.43-3 1ists the distribution of the seismic events dis-
t1ngu1shed during the 168 hours of cont1nuous record1ng '

Q323.43-5 Amend. 3
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Twenty nine of the 89 events occurrlng on the date of the 1n3ect1on

~ were selected for analysis.  The arrival times of t
picked independently by"three-arialysts’and the: re e

“ 1 msec. (This level of accuracy was:utilized“in‘spite of the f
that the true resolution was est1mated to be *5msec). These
arrival times were then used, along with the seismic transm1ss1on
velocity model detived from the geologic log of the Joy well, to
calculate the point source of each event Table Q323.43- 4 11sts
the- ca]cu]ated foc1 of the 29 events

InJectlons performed during the period extend1ng from September 29 :
to.December 5, 1972, (ILW-8 through ILW-11) were monitored by =~ =

Senturion Sc1ences, Inc., of Tulsa, ‘Oklahoma. Seisimic arrays.consis-
t1ng of six seismometers were used during each of the: four: 1nJect1ons
as shown by F1gure Q323. 43 30 through 32 3

,shou]d any seismic events that .are above noise levels be prov ded' _
by the . 1nJect1ons records wou]d be obta1ned 1n the course of norma]
station. operat1on '

The seismic monitoring operatlons ‘were 1n1t1a11y begun 1nﬂan tempt )
to -determine ‘the orientation ‘and ‘Tocation of fractures induce A (i’
the injection of wastes. ‘However, since the mon1tor1ng .ope ns - : AN
d1d not- prov1de an’ accurate, cons1stent nor re11a__e'means' e

Failure or on]y marg1na1 SUCCess in detect1ng s1gnals at the surface
near the waste 1nJect1ons was probably due to a° comb1nat1on of :

1. Only re]at1ve1y low amplitude signals are. genera]ly produced by -
the extension of a ‘propagating fracture. The seismic energy i
resu1t1ng from the ‘extension of a propagat1ng fracture is apparent]y
very sma]] .

C 2. The transm1ss1on propert1es of the rock: over1y1ng the grout sheet
are very poor. . In addition, the plant site is covered by a rela-
tively deep so11 mantle. The relatively poor transmission proper-
ties of the materials overlying the grout sheets was evidenced by
failure of -all the ground surface seismometers to pick up signals _
~ from the calibration explosion (cons1st1ng of approx1mate1y 300 000 .
ft- 1bs .of energy) during injection ILw 6

Q323.43-6 ' Amend. 3 Pt
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4. _Equ1pment 11m1

- and.the gain- Fimitat v “nigh /
detection of ‘the* apparently Tow: amplltude and 1ow ene
s1gna1s from the 1nJect1on d1ff1cu1t, 1f not 1mposs1b1e,

The pr1nc1pa1 features of the hydrau11c fracturing surface p]ant‘»]
facility are shown 1n;the1r relative Tocations. in F1gure Q32
A p1ctor1a1 representation.of the: surface* Tant and the injected
~sheet -is shown by Fig 0323 43 34 '
locations of noise
~at the plant. Other
- auxiliary pum -
occaslonaTTy used dur ng an

Se1smograph mon1tor1ng records (F1gures Q3e3ﬁ43 4<through 6
and . 19.through -27) :have been “forwarded: under separ
these F1gures 1s pro“ ted on pages Q323 15 -ap

Q323.43-7

Amend. 3
Aug. 1975




_ List of Unidentified Se1sm1c S1gnals‘~f
: from water InJectlon Test' o

EsT)

1352
1359
1419
1520
15250
1809

WozL 38 e e
1347_’ ‘ - 20
1439 . ' 90
449 .10 250
1537 20 | 100 *+% - o
1554 10 100 | | | _
e 5 250 | - G
1717 25 100 | o\
1722 ' 90 ' 250 ***

1728 40 250 o ‘
1738 15 - 0 N
1788 50 : 250 -

1902 40 250

1558 150 250 **
1626 90 | 40
1632 90 40
1702 | 150 100
1734 60 250

*Coincident with breakdown
**Coincident with step from 100 gpm to 250

gpm -
***Coincident with step from 40 gpm to 100

gpm

TABLE Q323.43-1
' - Source Reference 188 s
Q323.43-8 Law Engineering Test1ng L
. Co.

July 1975  Amend. 3
: Rug, 1975 | 1"'




TIME (EST)

095545
101900

105500

113500

120930

130400

141320
141430
‘141630
143230
151420

- 150300

153900
153930
175700

A traln of . short (10 to 30
- (6.0 cycles/Second) 51gna

famplltude and- much more detarl;jf

VVery 51m11ar to: above, but the 6 O;cycles
' signal is nearly continuous for- 8-minute: durat:

: than Sels B.

'A small, short (30 second dur

;One—hundred-second duration 51gnal.

'dlstlnctlve dlfference.

SIGNAL DESCRIPTI@N-*”"V

about -4 .minutes. Sels A?(north)'h_

Seis A again ‘is much larger and more detalled

A short (30 seconds) burst of hlgh frequency (6 -
cycles/second) 81gnal which does not have the’same
appearance as the preceding. Sels B has ne
twice the amplltude and much more de all'

A. g : A S

Forty-flve second duratlon

to 105500, J
and - con51derab1y more detall than Sels B.-’

consists of ‘an-almost ‘continuous train:
amplltude (5% background) very high- frequencyj
(about 10 cycles/second) 51g ls

(2X background) of about the same frequencyr_,

Throughout the pumping perlod, but - espec1ally.1"
the 20-minute interval following 1413, there<a< Y
many (average about 1 every 2 minutes) very. short

(1 to 3 seconds) signals of only a. few cycles

‘duratlon, of which these are typical. Usually -

there is a larger, more detailed. 51gnal on: Sels A
than on Seis B; occasionally, there is no com-
parable signal at all on Seis B; sometimes (1/4 ik
to 1/3 of the time) the signal on Sels B is. larger»;

Athan Sels A.

Fifty-second duration signal, similar to>120930_,f
(A is greater than B.) '

'On these three occasions, a quite large 51gnal

was received with about the same average amplitude
at both seismometers. They are included because
the details of the wave are recorded at the two
sites are completely different.

Q323.43-9
| a TABLE Q323.43-2

SOURCE: REFERENCE 188
LAW ENGINEERING TESTING CO.

JULY 1978 Amend_ 3
Aug. 1975




Frequency of Occurrence ..

0 . Humber of -

September 1970 °

20 : S 21

21 S - 23

23 (waste injection) - 89 .
2 - 28 .
25 . . 31

26 21

("
Nl

Q323.43-10 TARLE 0323.43-3
) ) ) ’ . SOURCE: REFERENCE 143, PAGE 22
LAW ENGINEERING TESTING CO.

JULY‘ |97é : Amend. 3 . . R .
Aug. 1975 |




. XY
~ “Event’ (o) (e

Rejected | o
) 5,129

T, H9 .
2,680
2,835
1,449 _ o 3517
2,480 1,00 - - 100. - Refracteds’

- 13,733 10,39 11,190  °  Out.of:are:

B3 v

Bezuno=ztao

ol

A 2,9 681 - Bk
H'ﬂ S 3’787 P ”')980 o . 128,
U 2,80 . 1,859 823
X 381y w2127 M7
cc . 3,832 . L7 . 730

Clusfer iII"
B - .2
D .2y
E 2
Cluéfér 14/ P . ’
o 2,183 - 1,h65 77h
p SooL,88 0 931 - T3

TABLE 0323.43-4 v
Q323.43-11 f,?#“f.f;.;'éé.’;?.:‘é“ffsl.‘.ia Pace 24
‘ JQLV 1975 ;

~Amend. 3.
Aug. 1975
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Figure Q323.43-5
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- Figure 323.43-24 -
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«Resgonse (References are 1dent1f1ed 1n response to- Q323'4;

Se1smograph stat1on ‘ORT ‘was operated from Ju]y, 1967 to May, 1973
‘with a single component short -period: se1smometer This. stat1on, or .
components of the station, were used for seismic mon1tor1ng oper="oi
ations during many of the: 1nject1ons made in this time period.
Table Q323. 44 1 11sts the ava11ab]e 1nformat1on about the station -
(Ref.. 188) ¢ , ey

Station ORT. was’ reopened“""
| Tab]e_Q323 44-2 Tists the

station. F19ure Q323 44 3 shows the ]dcat1on%0f'the stat ons‘ 8

Q323.44-1

Amend. 3
Aug 1975




SfATIONﬁ Oak Ridge, Tennessee ABBREVIATlOHi, ORT

OPERATED BY: Hollerld:Nat1ona]‘Laboratw"T
- ~ (formerly Oak-Rid & Na: :

DATE OPEN: July 1967 o -;.Annazss.v P. 0. Box Y

DATE CLOSE: May 1973 _ - Oak thgen

'..GBOGRAPPIC COORDINATES:

LATITUDE: 35 55 24 7" N

LONGITUDE: 84° 18' 42.5" W ~ FOUNDATION: o
‘ ' S lFQRHATIQN= Limestone ledge in
_ , , ' - Conasauga shale
 ELEVATION: 262 meters S GECLOGIC AGE: Cambrian

¢

zustnuusxTATIQR:f_. _ . T P L
- , . . SEISMOMETER GALVO  TYPE OF  MAGNIFICATION =
TYPE CoMP. To 'Tg  RECORDING SR
~Moving Coil | ~ Visible ST |
(Geotech-18300) zZ . 1.0 - Heated Pen  ~100,000 @ 1.0 sec

. TIMING SYSTEM: Geotech Model TF- 110 with quartz crysta] frequency
controlled power to all 1nstruwents.

RESPONSE CURVES: None available

SHORT HISTCRY OF STATION: Station opened using almost entirely used and
cast off equipment. Closed of exhaustion.

REMARKS: Records avaiiable upon request.

TABLE 0323.44-1 N

. SOURCE: REFERENCE 188
0323,44-2 LAW ENGINEERING TESTING cCO.

JULY 1975 ) '
Amend. 3

Aug. 1975




' S?ATIO&{_ 0ak Ridge, Tehhessee_v,' e<’ﬁBbﬁﬁViATi°¥’ f0&17”‘7,'.;'

znﬁmﬁjortﬂ: 7Febtuéﬁyﬁ9; 1975:

' CEOCRAPHIC COORDINATES :

urmmz. 35 54 34.2" N )

LONGITUDE: 84° 18 17.4" W 'rouunArzov. - B
o - - FORMATION. Knox Do]omlteve

%Q¢g0vician

‘ELEVATION: 370 meters. ‘ . i GE@PQQ;Q,#GE'

| INSTRUMENTATION:

-a*W:j'=t CSEISHGMETER ~ 'GAIVO T
TYPE cor. »Ic . T
Moving Coil T o)

(Geotech- ]8300) Z 10 - Heat

Moving Coil - B  V1-Vi§ibTe}:»‘ ‘49;0901,.1|0
(Geotech 18300) N,E 1.0 - Heated*Pen @ l.0sec -

‘Moving Coxl. . . ; Vlsxble- N
_(Geoteth-28280) -z - Heated Pen‘

TDMING SYSTEM: Geotech Model T6-110 w1th quartz cnystal frequency
controlled power to all instruments.

RESPONSE CURVES: See enclosure -

SHORT HISTORY OF STATION: Statlon Operated Ju1y 1967-May 1973 w1th sxngle '
- component (SP-Z). Reopened with en]arged capab111ty

REMARKS: *Maximum conven1ent magn1f1cat1on not yet determ1ned but w111 . -_”
- vary with seasonal background. noise Ievelc'w1th1n estimated rance

2 ong-Period not yet installed. Estlmated March 1, 1975 W1J]
submit supplement sheet.

Q323.44-3 TABLE 0323 44-2

SOURCE: REFERENCE 188
LAW ENGINEERING TESTING co.
JULY 1975 .

~ Amend. 3~
Aug. 1975 -
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:Quest10n 323.45 (2 5. 2. 2 3) o

_ ¢ Ty 0 ~Po
5rock types. shou]d be prov1ded for eva]uat1on.s-

“QResQonseL

’1The ‘response to th1s quest1on has been lncorporated 1n rev1sed Sect1on
2.5.2.2.3. _

Amend{ 27
Oct. 1976

“" 0323.45-1




l"use1sm1c de51gn far. the SSE 1ntens1ty ‘A recent. reevaluat1on .0f".

' "Amer1can 1975) used the extensive additional data.that has been obta1ned'

-Quest1on 323 46

."app11cant has used the: emp1r1cd' relationship“betweenfintens1'y, ne
. ration deve]oped by Gutenber, Richter.(Bulletin:of: the S
* Society of America,. 1956) to. determ1ne the approprIate acce]

”.1at1onsh1p by Trifunac.and Brady (Bu11et1n of _the Se1smo]og1ca1»

. since the Gutenberg -Richter study. Because the Trifunac and’ Brady study is
-+ _‘based on a much 1arger data base and .since the result is significantly .y_;ju*.
- different from that previously obtained by Gutenberg and Richter, the SSE B
~ acceleration for the Clinch River site should be reeva1uated using the
‘Trifunac and Brady curve. The value obtained from this reevaluation should -
" be used as the acceleration for seismic design un]ess a demonstrat1on of
: =why it is not appropr1ate can be g1ven ' : :

' fResEonse

' Before a reply is prov1ded to the above quest1on -one- correct1on shou ]
noted. The applicant did not use the Gutenberg and Richter relationship
determine the appropriate acceleration: for seismic design for the Safe,Shu
Earthquake (SSE) as stated in the question. The Coulter, Waldron and Dev R
intensity/acceleration relationship was used for the CRBRP because it was the _""“
preva1l1ng relationship acceptable to NRC, considers site characteristics; and
resuylts in a more conservat1ve accelerat1on than Gutenberq and R1chter

Introduct1on

-The Mod1f1ed Mercalli 1ntens1ty scale purports to d1st1ngu1sh clearly d1s— N
. cerable differences in earthquake damage for each progressively: ‘higher ratlng
on the scale. As such, each rating includes a range of damage cr1ter1a ‘many
of which overlap with. adJacent intensity ratings on:the scale. . This conce PR
.. is integral to intensity-acceleration relationships such as the ‘Trifunac=Brady =~ - |

- relationship where acceéleration is related to intensity by a stra1ght Tine:

function on a semi-log plot. The Trifunac- -Brady correlation was arrived at

by plotting all intensity data at the mid- -range 'value and developing a

least squares analysis of the data resulting in a straight line re]at1onsh1p

as shown on Figure 3 of the Trifunac-Brady paper (Reference Q323.46-1). '
A study of Table 3 and Figure 4 of this paper indicates that the scatter of
- accelerations-at a particular intensity is partially due to the 1nab111ty to
account for the cont1nu1ty, or. over]ap, of 1ntens1t1es _

-In order to ut111ze 1ntens1ty acce]erat1on re]at1onsh1ps such as Tr1funac-.-”T;;‘
.-Brady or Neumann, it is necessary to understand that a given intensity covers
a spectrum of damage. Therefore, in order to determine accelerations which
are appropr1ate to 1ntens1t1es at either the high or low ranges of this®
~ spectrum, it is necessary to either ut111ze the funct1on at points inter- "
mediate of the intensity scale or to ignore the function and consult the

. spread of ‘accelerations at a given intensity and select the acceleration’

‘appropriate to the high-or Tow intensity.  The second of these. alterna-

tives is the more consistent with the concept of intensity. Further, it =
- avoids the confusion associated with the validity of sparse data at very

~low and very high intensities and avoids the ‘lack of’ agreement among
practitioners- concern1ng the shape of the function at very low and very h1gh
- intensities. However, in keeping with the NRC staff position that the straight
‘Tine function be ut1]1zed the applicant has conservat1ve1y applied the -~ - = :
former alternative. . Amend 14
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: the 1ntens1ty rat1ng covers ‘a. range of damage and that it s therefore ece:

sary to ‘establish the‘point -in ‘the- range of a g1ven 1ntens1ty that best des-
. cr1bes ‘the damage from that earthquake : _

It is c]ear from the above that an earthquake rated for examp]e, as VIIT- (MM)if» .

.Iican be anywhere W1th1n -the range 1nd1cated by F1g 0323 46 1A i

Strong |- Weak

e— Range of VII _l, Range of VIII

VI - {
L . - 4 i 4 4
) » v.v. - .r - - = 2 Eaaa: §
‘ L Mid VIT M1d VIII o
B VI | VIII 'f”Ix .

MM INTENSITY SCALE

: FJgure;0323.46-1A-

~From th1s f1gure it is a]so seen that an earthquake w1th an 1ntens1ty at thei

top end of the VII (MM) range is co1nc1dent with one at the bottom end of

~ the VIII (MM) range. For.the purpose of the PSAR and ‘the applicant's: report"f'

evaluating the intensity of the Giles County earthquake (Ref Q323 46~ 2)

th1s 1ntens1ty has been called VII VIII (MM)

 An alternate approach resu1t1ng in the same conc]us1on is to enter an accep—.'i
. table acceleration correlation at the conservative unit 1ntens1ty VIII (MM)

' Q323.46-2

- and select a point in the envelope of data app11cab1e to the range in
acceleration values appropriate for that intensity.
~ sidered to vary with the range in engineering site characteristics deter-
~mined for the foundation strata, and number of Mod1f1ed Mercalli indicators
. applicable to the site cond1t1ons representative of the ep1centra1 re01on
~ where the maximum historical earthquake has occurred
- shown 1n F1gure 0323.46-1B.

Th1s approach is.

These va1ues are con-

Amend
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*=~,as v111 (MM)

iw1s the G1Ie5\County rg1n1a earthquake, i 1
earthquake i, 5in the:opinion:of! the: app11cant gmax1muma t . 5 EIRTIRE
(MM) (PSAR Section 2.5.2.9), or a weak VIII (MM) The National Oceanog_ ph1c
and Atmospheric Administration’ (NOAA): document:!Earthquake; H1story¢of the:
United States" 1ists>the Giles: County: earthquake-as intensity VIl (MM),.
- "al'though ‘the:applicant: tinderstands.that: this: 1isting.of-VII (MM) - .
'.typograph1ca1 error, and that NOAA off1c1a11y class1fies:th1s earthquake .

"The app11cant conducted an. Tndependent 1nvest1gat10 | art
which showed “that :all of :the: Modified:Mercalli: Intensity. nd1cators Iea' to
‘the conclusion that the Giles County earthquake was an intensity VII (MM) -
" except ‘one +item,: which was not :verifiable.:The: report of: that. 1nvest1gat1on o
.- .(Reference Q323.46-2), ‘prepared :by:Law Eng1neer1ng Test1ng Companyf :
; Junct1on w1th Burns and Roe, showed that there were n]y

i cars). However, in order to app]y a: degree of conservat1sm commens "
: wnuclear- power plant -practice, ‘the -applicant: concIuded that . for. they, PO

- of plant design, the Giles County earthquake wou]d be cons1dered as. VII VIII
‘ (MM) or a weak VIII. (MM) S

0323.46-3 - . - . hmend. 14




To confirm its conc1us1ons, the app11cant sought the 1ndependent adv1ce of
the three eminent geo]oglsts and- se1smo]og1sts who .are+highly: exper1enced w1th
» respect to earthquakes in the Southeastern Un1ted States These are: - .-

Dr -G A Bo]11nger - Se1smoIog1st, Professor at V1rg‘°“7f
: _ techn1c Inst1tute and State Univers1

John M, Ke]Iberg - Ch1ef Geo]ogist Tennessee Val]ey Author1ty

Dr. L. T Long - Se1smo]og1st Professor at: Georg1a
Institute of Technology : '

Each of the experts concurs with the conclusion that the correct ass1gnment
of maximum intensity for the G11es County earthquake is not greater ‘than
VII- VIII (MM). . .

~ In the meet1ng with NRC on August 15 1975 (Ref Q323. 46 3) Dr. Stepp of the
NRC staff expressed the opinion. that a more thorough -evaluation of 'the:obser- .
‘ved damage ‘may result “in ‘the “Tower: irating, but ‘that ‘the applicant needs:to"
provide the data and- Just1f1catlon The -NRC: staff stated. that;a;f1na1 :
‘dec1s1on on“this matter.would -not: ‘be-made ' by ‘NRC..prior :to..consulta
'NOAA. " The data and justification requested by~ NRC:was submi A.:by
the app11cant on’ October 2, 1975 (an’ ear]1er rev1s1on of Refe_ence 9323,_6 2)

A meet1ng between CRBRP PrOJect and- NOAA representat1ves was.he d on
1351975 to.discuss Ref. Q323.46-2. General agreement:was ' _
applicant and the NOAA representat1ves and was documented: Qs ).

- that the Giles County earthquake. is a weak VIII (MM) ‘and shou]d be cons1dered

. to'be at the.low-end of ‘the range 1nd1cated in- F1gure Q323 46 IA above for an
1ntens1ty VIII (MM) earthquake. v y : A -

'Subsequent to the November 13 1975. meetmg wi th NOAA represe tatives: but before ‘
NOAA issued an official. letter of confirmation, it .was determined. that it would not

be ‘NOAA but rather the United:States Geological: Survey - (USGS)that: would. be the
'determ1n1ng ‘body for thé Giles County earthquake classification.” The:appli
* then subm1tted its report (Ref Q323. 46- 2) to USGS on December 17, ]975;;

The USGS reply (Ref. Q323. 46 5) conc]udes that the assigned max:i mum 1ntens1ty

for the Giles County earthquake of .VIIT' (MM) should not be revised. This.

- conclusion was based on 1) the data reviewed by USGS which. shows two -attributes

of an ‘intensity VIII (MM), and 2) USGS does not intend to classify eqrthquakes

- with split intensities, i.e., VII-VIIT (MM). However, the NOAA -evaluation which
is made part of the USGS report, states "It seems obvious now that the MM scale

~_needs to be reconsidered and potentially revised to treat 1ntens1ty or acceler-
at1on 1n finer: steps or: to 1mprove the def1n1tion of the steps o

The USGS report forwarded by Ref. Q323 46 5 recogn1zes that there is a degree
of earthquake intensity within each intensity range. However, since the = -
 current Modified Mercalli scale does not-account for th1s variation, the. :

- reporters were constrained to assign a s1ng]e intensity classification to the
earthquake. In using this approach of assigning only whole number earthquake
intensities, the location in the range of earthquake damage must be accommodated
by selecting an appropriate acceleration within the 1ntens1ty VIIT (MM) range as
shown on Figure Q323 46-18B. o

B .J"' _ ' :  Amend. .
- Q323.46-4 o Mar, ]97'




~intensity.as 1nd1cated

. A number of 1ntens1ty acce]erat1on re]at1onsh1ps have been p1otte
functions which:do not 3 . "3

~of_accompli
associate ‘ , : ;
or 1ower value'than ‘the whoTe number intensity: . The appTacant
that for .the SSE earthquake the -appropriate- ordinate in an int
eration plot is that ordinate- correspond1ng to a weak VIII (MM):
cribed in Figure Q323.46-1A and applied in the f0110w1ng d1scu5510n o ‘
correlat1on of 1ntens1ty w1th acce]erat1ons S . S

'Corre]at1on

The method the app11cant or1g1na11y used to determ1ne ground acce]erat1on»as P
discussed in the PSAR was.the Coulter, Waldron, and Devine intensity,
‘corre1at1on In us1ng this corre]at1on the app11cant added fur

for the C11nch R1ver foundat1on S
- of 0.18g. whereas the actual .inten
. yielded a value of 0.13g; clearly 0.18g is. therefore-afconserva
o F1gure 0323 46- 2 below illustrates this point:

Resu1t1ng
R Conservat1sm ]
0:189 T TS
R

: Acceleration'

CMILL - VIII NGiles County Farthquake
I,htEnSi,tY"MOdjf’ied”‘Méﬂr‘CajH- R

Figure 0323.46-2

The NRC Standard Review Plan.on Vibratory Ground Motion issued in June, 1975
“dndicates that it is acceptable to use the maximum historical: earthquake in=
‘tensity for de51gn purposes, if a conservative correlation” such as Trifunac- o
" Brady or Neuman is employed. Figure-Q323.46-3 below. illustrates the c 1ser- oo

vatism included in the Neumann (or Trifunac-Brady): correlation.compared. to.

Coulter, Waldron, and Devine, and shows that use of the Neumann corre]at1on _
.. results in increasing the- des1gn acceleration from-0.13g to.0.18g: for. a weak:
~ VIIT (MM). Thus, an appropriately. conservative des1gn acceleration of 0.18g..
~ can be obtained by providing added conservatism:in- either the SSE intensity or
~ the acceleration correlation. However, the compounding of. conservatism by .

applying both of these methods need not and should not be accomplished.

S _ o _ Amend 14
Q323.46-5 . Mar. 1976




e i Couseavmsn L T

--- — e - =

e

ACCELERATION
(@]
[
[
[Te}

ApDED CONSERVATISM IN CORRELATION:

v'l . S [ o e K S
’ INTENSITY (MODIF!ED HERCALLI)~- L

Fﬁuﬂ!ﬂSﬁ!ﬁFS

The applicant used the Coulter, Waldron, and Devine correlat1on as: 1?5 bas1s

for determining the ground acceleration, because of its general acceptance in
the: industry and- recognition :of var1ab1e foundat1on characteristics, However,
because the NRC Standard Review Plan prefers the use of ‘the maximum historical
~ earthquake and a more conservative intensity/acceleration re]at1onsh1p such.‘as
Neumann or Trifunac-Brady, rather than an earthquake intensity with added: con-
servatism and the Coulter; Waldron, and Devine curve, Section: 2.5.2.10 of

‘the PSAR has been revised to 1nc1ude NRC' S new method using a weak VIII (MM)

for the SSE intensity: _ _ : ) ‘

Precedent

T

The acce]erat1on value of 0.18g for seismic design of ‘the- CRBRP is supported
. by precedent for nuclear power plants  located at nearby similar sites and
previously accepted by USGS, NOAA and AEC, - Specifically, this acceleration -
coincides with the SSE acceleration approved for the TVA Sequoyah, Watts Bar
and Bellefonte nuclear stations in 1970 through 1974. The acceleration for
these plants was based on the Giles County, Virginia earthquake. Figure
0323 46-4 shows other plants 1n the area and the design. accelerat1ons used.

Summary and Conc]u51on

In summary, the app11cant cons1ders that a ground acce]erat1on of 0. 189 1s
a_proper, conservat1ve va]ue for the. SSE because:

(1) Our 1nvest1gat1on into the- G11es County., V1rg1n1a earthquake
of 1897 (Ref. (323.46-2) supports a maximum intensity rating
for this earthquake of VII-VIII (MM). or a weak VIII (MM) as
shown in Figure Q323.46-1A. This research is the most exten—

. sive performed to -date on this earthquake

Amend. 14
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g (2) To obta1n the ground acce]erat1on ‘we' have comp]
Standard Review Plan and used a conservative '(Néu
tion between earthquake intensity - and ground accel

“well as our original method, which gave the same valu T
applicant has revised the PSAR to include the use of the -
method contained 1n the NRC Standard Rev1ew P]an

(3) The SSE acceléeration proposed for CRBRP is cons1stent w1th ground ff;a*“
"~ accelerations already approved by NRC for other nuc]ear power B
- plants in the same- tectonic province. :

References;
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“ : o -Notes - Evaluation of Giles Co., V1rq1ma Earthquak
_ November 13 -1975. SR _
 Q323.46-5  USGS Letter, W. A Radhnsk1 to L. W. Caffey (ERDA) February;_f'? Ea
: 12,1976, . - o

‘ S © 0 Amend. 14
- Q323.46-7 = .. Mar. 1976




8-9v c2c

Cpuswy

.

am rea Served by Distributors
of TVA Power

002




“The "t" test wa:
~of occurrence

; the” y inf Y pt’
of the popu]at1on from wh1ch the”samp]es were drawn (Ref. Q323;¢(
: Procedures for app1y1ng the A test are; g1ven 1n Reference Q323"47 2

© The’ 1nterpretat1on of the se1smographs began w1th an’ 1nspect1on of th
portions of. the records least influenced by cu]tura1 act1v1t1es.A-No

© with S~P arrival times of" three seconds or. 1ess ‘Were fi
_of the se1smograph records S1nce natura]ly occu |

'1n the reg1on

‘Figure Q323. 47 2 is ‘a- h1stogram of numbers of seis
the day for the. n1nety ~five (95) day di
catalogued, a¥l but: seven: occurred etweer
events occurred- between 5 00 p m. and&\

study, we se]ected W Y m
Some sighals were ¥ “a )
selected intervals; however, “the s1gna1s recexved have cl,p
similar to those 1nduced dur1ng work1ng hours T B

.The stat1st1ca1 tests aga1nst non-work1ng per1ods actu,tw s

more accurate]y def1ned the rate of occurrence dur_ g onﬁwg‘ﬁ'
'wou]d be zero. _ ' -

Using the stat1st1cs in Table Q323.47-2, stat1st1ca1 tests were performed;n
to determine if uN<uS and Uy <Hpy $? where the. symbol u represents the means.

for the data sets, N, S, or P+S given in Table Q323.47-2. These: tests were
made at a 95% conf1dence 1eve] “and in-addition, the. actual confi . :
of the tests were computed The actual confidence Tevels of these _ .
indicative of the m1n1mum ‘probability one must ‘accept of falisely conc]ud1ng

~ that u<ug or uN<uP+S (1nJect1on or shut-in increases. se1sm1c1ty) in order to

conclude that such an increase has.occurred. The results of ‘these analyses
are presented in‘Table Q323.47-3. The actual confidence levels of “these S
- as presented in Table Q323.47-3 strongly indicate that the mean of the "Nl d‘

set is not smaller than. the means of the "S" or: "P+S" data sets for ‘either’ HOY
- or non-working periods. . For example, one must be prépared to falsely state that :
My <Hpys 84 times. out of 100 tests before the present data can be 1nterpreted to” 1:‘

‘support the contention that uy<ypts. One must be prepared to falsely state .
that uy<ps 80 times out of 100 tests before the conclusion yy<ps can be in-. L

ferred from the present data. Obviously, the data do not support the con-
tention that uN<uS or wp+S- . o : B

- T Amend: 19
@473 T May 1976




The T1ikelihood of making a type I error, that is, fa]sely detecting.a- d1ff—
 erence in means when no such difference exists, has been discussed above
One ‘may .also ask the question®-What is.the:likeljhood of. failing to ct’
a difference when in fact a difference ex1sts7".v A failure to. de
difference in means is called.a type II error. - The  Tikelihood
type II error is a function not .only. of the: data stat1st1cs, e’
real difference in means and’ the’level of  confidence  at wh1chathe statis-
tical test is conducted: If the 1likelihood of making: a type I1 error is
examined under the assumption that:the’ test is conducted at the actual
confidence level of the test, then the 1ikelihood: of failing to détect a
pre-selected difference in means is equal to the probability of occurrence of
- the observed difference in sample means. This probability_was computed for

pre- -selected differences. in means. - The results of these computations are shown .

in Figure Q323.47-3. The results presented in F1gure Q323.47-3 provide:
- further support to.the contention that the means of the: S and P+S data sets
are not greater than the. mean of the N data set. S

Even though the ORT data . 1nd1cate beyond quest1on that the s1g
at ORT are a result of cultural effects, for the sake of co =
vatism.those signals which were identified as be1ng ¢lose to the*se1 graph
were analyzed as if they could have a seismic origin. In order to compare

‘the differences in the mean number of events which were received at.

during injection (P&S) and non-injection (N) per1ods, a hist
" quakes induced by pressur1zat1on was identified.  Such a his
mented: in the March 1976 issue of Sciénce.. MAR: Exper1ment in
Control at Rangely, Colorado," by RaTeig

y is docu-

mean number of earthquakes increased from 2 or 3 per month to' as muchas

170 per month, an 85 fold increase. When the ORT data is compared for a
difference in means equ1va1ent to an 85 fold increase,: the: probab111ty of
failing to detect such a difference in the means.is. essent1a11y .zero. - -The
ORT data- c]ear]y indicate a large difference in means, such. as that: wh1ch was
" found to accompany the induced seismicity at Rangely, has not occurred as a

_result of the ORNL injection well activity. The Rangély data thus prov1de
“further confirmation that the ORNL- injection wells -are not 1nduc1ng seis-

: m1c1ty in the area.

Conclusions

Records. were available to cover all of the injection periods. Therefore, this

- study encompasses all of the data for injections. The selected: sampling of non- -

' 1nJect1on periods was frequent enough to prov1de representat1ve results.

_,The stat.stica] comparison shOwS'that the seismic s1gnals recorded at ORT are
independent of breakdown, injection or set up activities at the ORNL injection’
well. The clear trend for signals to occur during the working. hours of the
week shows that those signals which are received are associated with man's
activities. . The pressurization at the 1nJect1on well continues. throughout

the non- work1ng period without an increase” in frequency of non-working

period seismic signals. Therefore, it is concluded that the injection

process is not one of the activities which affects the signal frequency.

Q323.47-4
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. The U test was used to determ1ne if the observed d1fferenc s 1n mean} imber:
of occurrences. for. the various: periods were statisti
“test was -chosen because ofits wide usage. in.stat’
“and because it is: asymptotic 2 i =fr
tained -from. the test. are- ‘not nduly, nflu
“of the popu]at1on from: wh1ch the samp]es were drawn~ 3
Procedures for app1y1ng the "t" test-are glven in: Reference Q;

Resu]ts

The 1nterpretat1on of the seismographs began w1th an 1nspect1on of tho

portions of the records least influenced by cultural activities. No

with S-P arrival times of three seconds or less were found in these‘

of the seismograph records. ‘Since naturally occurr1ng seismic s1g

‘expected to occur randomly, the lack of signals during ‘the quiet.
' the weeks Clearly shows that no. 1oca1, natura] se1sm1cvevents

in the reg1on S ‘ PR

study, we. se]ected the work1ng hours from 8: 00 a.m. i
Some signals were ‘received at ORT at hours: adJacent to
selected ‘interval; however, the s1gnals received have character
's1m11ar to- those 1nduced dur1ng work1ng hours P

The stat1st1ca] tests. aga1nst non-work1ng per1ods actuf Ty
' s1gna]s which: border the workfng interval. The data sho
occurrence dur1ng working hours is much larger: ‘than the' ra
“during non-working hours. However, if the worklng hours i
. ‘ more accurately defined, “the rate of occurrence durmg non-

‘ wou]d be zero

Us1ng the stat1st1cs in Table Q323 47- 2, stat1st1ca] tests wt
to determine if unN<uS and: pn<up+5 where the:symbol u represe
for the data sets, N, S, or P+S g1ven in Table Q323.47-2. These tests
made at a.95% conf1dence level, and in addition,. the actual confidence 1eve1s
of the tests were computed The actual confldence levels of these tests: are
indicative of the minimum probability one must accept of falsely conclud1ng :
that uy<ug Or uN<up+S) (1nJect1on or shut-in increases seismicity) in order. to o
conclude that such an increase has occurred. The results of these- analyses '
are presented in Table Q323.47-3. The actual confidence 1evels ‘of ‘these tests
as presented in Table 0323.47-3 strongly indicate'that the ‘mean of the: "NYidata ]
‘set is not smaller than the means of the "S" or "P+S" data sets. for either work1nrv;
or non-working periods. For example, one must be prepared to falsely state that
uN<ep+S 84 times out of 100 tests before the . present data can be. inter
support the contention. that uy<up+g: One must be prepared to falsely state-
<ug can be inferred from thg present data. 0bv1ous]y, the data do not support v
tﬂe Contention thatuN<uS or “P+S , _ o _ TN _]7
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The 11ke11hood of ‘making a type I error, that is, fa]se]y detect1ng a d1ff—»

erence -in means when no such difference exists, has been discussed” ‘above, ¢
One may also ask the question" What is the Tikelyhood of fa1]1ng t
a‘'difference when in fact a differénce exists?". A failure to detect a ea1
difference in means is called a type Il error. The: 11ke11hood of" maktng a
type II error is a function not only of the data stat1st1cs, but a]so of “the
real difference in means and the level of ¢&onfidence at which the stat1s-‘
tical test is conducted. If the likelihood of making a type II error is
examined under the assumption that the test is conducted at the actual v
confidence level of the test, then the 1ikelihood of failing to detect a .
pre-selected difference in means is equal to the probability of occurrence of
the observed difference in sample means. This probability_was computed for
pre- -selected differences in means. The results of these computations are shown
in Figure Q323.47-3. The results presented. in Figure Q323.47-3 prov1de
further support to the contention that the means of the S and P+S data sets
are not greater than the mean of the N data set. -

Even though the .ORT data 1nd1cate beyond quest1on that the s1gnals rece1ved
at ORT are a result of cultural effects, for the sake of complete conser-
vat1sm those signals which were identified as be1ng ¢lose to. the se1smograph
were analyzed as if they could have a seismic origin. In order to compare -
the differences in the mean number of events which were . rece1ved at ORT -
during injection (P&S) and non- -injection (N) periods, a history of- earth-
quakes induced by pressur1zat1on was identified. Such a h1story is docu-
mented in the March 1976 issue of Science, "An Experiment in Earthquake
Control at Rangely, Colorado," by Raleigh, et. al. This documentation shows.
that .when fluid pressures are of a sufficient nature to 1nduce seismicity, the
mean number of earthquakes 1ncreased from 2 or 3 per month to as much as.

170 per month, an 85 fold increase. When the ORT data is compared for a.
difference in means equ1va1ent to an 85 fold 1ncrease, the probability of
failing to detect such a difference in the means is essentially zero. The
ORT data clearly indicate a large difference in means, such as that which was
found to accompany the induced seismicity at Rangely, has not occurred as a
result of the ORNL injection well activity. The Rangély data thus’ prov1de
further confirmation that the ORNL injection wells :are not inducing se1s- :
micity in the area.

Conclusions

Records were available to cover all of the injection periods. Therefore, ‘this .
study encompasses all of the data for injections. The selected sampling of non-
“injection periods was frequent enough to provide representative results.

The stat1st1ca1 comparison shows that the seismic signals recorded at ORT are
independent of breakdown, injection or set up activities at the ORNL injection
well. The clear trend for signals to occur during the working hours of the
week shows that those signals which are received are associated with man's
activities. The pressurization at the 1nJect1on well continues throughout

the non- work1ng period without an increase in frequency of non- working

period seismic signals. Therefore, it is concluded that the injection

process is not one of the activities which affects the signal frequency.

Q323.47-4

Amend. 17
Apr.'1976>
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Based on d1scuss1ons with the NRC staff on Apri] 7, 1976 furthe' a
~ was needed that future. thect1on we11 operat1ons wou S
1conc1usion drawn above.’ - L

‘1ope“also encompasses Akl 1n3ect10n perat1ons to date. The ‘approximate:
graph1ca1 bounds of the enve1ope 1s 111ustrated on rev1sed F1gure‘ 32 ;

Q323.47-5 o “Amend. 17.
' ~ Apr. 1976
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~ (Universal (Universal’
Time) ) "~ Time) .
FEB. 10 R 13:03:42 .
. 16:41:53
14 ' - 16:50:41
: ' 20:12:56
15 16:07:18
19- a 22:19:3(5)
20 13:39:47
: 15:11:47
22 20:36:40
: . . 20:44:35
MARCH 1 ©19:02:23
B 0 22:14:31
6 21:18:19 - -
12 ~ 10:55:58 .
26 22:43:13
23:57:07
27 12:03:20 .
14:31:30
e - 15:02:22
31 ’ 21:32:3(1)
22:36:50
- 23:16:41
APRIL 1 15:49:36
16:01:30
5 19:14:43
19:27:26°
19:30:50
19:46:03
12 18:53:36
15 19:33:56
o ©21:08:07
. 21:55:04
22 ' 14:50:59 .
' ' 15:48:16
28 21:28:35
21:33:11
29 15:47:41
21:29:08

30 21:27:33:
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Breakdown and Injecting , LISTING OF SEISMIC 4
Period : » I EVENTS USED IN STUDY \
Set-Up Period . , ' B ‘ |
_Working Period - : - S S o 17 .
'Non-Working Period o ._',Q3.2-3'47']0 ’ ﬁgﬁ?diwg ' X ‘
Approximated ' e : ' /

~wyrun W=

]




{Universal (Unlversal _

. Time) o Tlme) ;
May. 1.
19:50: 08
0 21:29:15
2 15:26:42
' 16323:02
16:26:10
16:27:56
' 21:26:05
37 - 17:55:24
: 19:27:58
: 19:36:57
5 16:26:07
21:28:42
7 : 22:01:17
8 17:43:29
12 14:35:17
20 0:34:39
26
~June 35 © 0 19: 34 13 .
8 ' 22:00:24
14 ©19:28:08
16 18:34:49
' 21:38:32
17 00:36.19
 18:09:23
19 16:03:32
20 15:16:04
21:28:55
' - 21:30:00
24 21:23:42
25" . 19:14.:30
26 16:03:58
27 ' 17:47:13 |
: 19:10:28
C 20:47:30 -
, - 28 18:58:42
- JULY 7 15:52:26
‘ 11 . 17:14:20
' 18:02:02
20:55:12
L 21:59:20
16 19:34:52
20:09:20
21:08:49
. 21:57:03
17 . 12:16:23 "

TABLE Q323.47-1 (Cont'd.)
e - Amend. 17
0323.47-11 | | ey




(Un1versa1 - (Universal - :
Tlme) R - Time). .

JULY 21 ‘ 16:48:43
' s 20:42:29
21:10:33

21:26:41 S (Ld5) Lo o A

' : 15:21:45 . _ (. 8) .. NA

22 “16:01:56. ' R ¢ 8) o . NA -

.26 20:45:32 N

R 21:26:27

o 21:46:12
31 18:40:42
o 18:55: 17 :

AUGUST 15

16 12:25:14
20 18:19:45
' 21:03:49
© 21:36:32.
21 10:49:34
"25 . 16;02;21;-
: 16:06:38
©19:16:38
20:02:29
21:13:37. SRR ]
122:05:07 ] LT = NA
22:08:33 N 3. o NA
26 13:21:16 : L - NA
14:22:51 o - © NA
SEPT. 4 18:34:36 SO “NA
' 20:20:34 o T ~© NA
20:38:25 oo _ - NA
20:51:08 Coe A - - NA
22:08:44 S TRRTER O “NA
-+ 22:24:29 - ' NA"
9 1 19:50:08 B R NA
: 20:05:03 : RN -~ NA
21:10:28 . o : NA
21:10:54 : ' “NA
21:11:55 . NA
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Time
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__Time) .- =

SEPT. 15

20

.29

30

oCT. 4

10
14

15

20
@ 2

29

30

© 31

13:11:56
- 17:45:15°

20:41:53

- 20:48:38

21:03:59
21:19:24

 21:24:56

21:29:04

22:07:39
22:19:48

00:01:25

17{23:46
18330350

21:28:51

- 16:00:18
16:38:54

21:30:56

14:00:37
14:02:16

19:30:10

19:31:03

20;41;18
- 13:10:56

14:44:27

17:51:20

11:30:32
14:46:18
15:17:06

"16:23:32
- 19:44:28
22:01:54
'22:16:37
22:17:26

22:30:40

22:31:07

19:27:10
20:22:15
20:44:44
22:46:19
19:33:22
20:43:02
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NOV. 1 20530329
I  20:38:22

3 | 18:46:15
' 20:50°

: ) le..
4 16:00:12"

' 22:31:34

5 14:57:08

‘ 16:01:44
22:27:33

| . 22:34:00

o8 o 22:42:31
13 21:07: 59-

~14 : )

18

--22 :14:04
22:26:53
: 22:48:26
19 15:42: 39
28 :

DEC. .3

20: 23 43 B
21:05:52
- . 23:0k:55
-4 00:51:46
. 12:25:38
_ ' 15:12:55
8 16:10:59
| 17:55:29
18:58:38
. 21:01:40
21:59:48
22:14:17
, 22:15:32
9 ' 13:04:35
. 13:05:56
13 120:28:05
20:23:48

© TABLE Q323.47-1 (Cont'd.)

PPt

S Amenq. 17
Q323,47-14 R Apr. 1.976 o ‘




-TABLE Q323.47-2

MICROSEISM-IC SIGNAL FREQUENCY
a STATION ORT .
N o _ P S ‘ (Pressure and
(Non-Injecting: {Periods Under ‘ (Set up .. Set up Periods
Periods) : Préssure) = Periods) ~Combined) -
~ MEAN S .2526 - _ © 01731 .1802-
A VARIENCE .4387 B . .224¢ .. .2389
NO. EVENTS _ . 148 , 9 40
NO. HOURS 586 R - 52 222
R ' MEAN .0066 0 .0031 - 1.0027
. ~ 8 VARIANCE . .0066 0 ..0031 21,0027 -
S NO. EVENTS .6 0 1 _ (0 S
= NO. HOURS . 909 S 48 323 - 371
A = Working Period
B =’Non—Working'Period
>z .
O
RN
- 3
2
o
~ —
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RESULTS OF HYPOTHESIS TESTING (u_”

uNjA<u_:SA :_quB(uS-B. "' “NA<“(S+P)A,

Does difference exist
at 95% slgnlflcance o . .
level " No No _ No
-'Actua'l' level of test o .05 .20 - .03
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: UNITED STATES : '
- ENERGY RESEARCH AND DEVELOPMENT ADN’!NISTRATION
OAK RIDGE OPERATIONS

P.0.BOXE o
OAK RIDGE, TENNESSEE 37830 o

Loch11n w Caffey, Director, C]1nch R1ver Breeder Reactor
‘Plant - Project Office . .

PROPOSED RESOLUTION WITH NRC ON ORNL INJECTION WELLS o
Reference is made to your memoranda of January 27 and April 6, 1976

as well as our discussions-on the above subject. We arevpl
learn that, fo]]owwng d1scuss1ons w1th NRC, an acceptabT

wmmlnent

We are in agreement that - NRC needs assurance that fu
operat1ons will be carried out within a.defined enve
geologic, geographic, and operations. We believe.th
establish such an envelope of conditions as welr,a
commltment in this matter

A11 future ORNL hydrau11c fractur1ng waste d1sposa] opera
will be carried out in that portion of Melton" Va]ley encl
_ by the following four coordinate points (based on_the Te
state system of rectangular coordinates -- topograph1c map.of ...
Melton Valley, ORNL D26364): (N 557 ,800, E 2, 498 500),;(
E 2,499 400) (N 555, ,500, E 2,497 600), (N 554 906 E?Z

‘ : - copy of a map 1dent1f1ed as Figure -Q323. 43-12 wh1ch Was.-S
- by your office. The portion of the Conasauga format1on;u
for this purpose will be limited to the approximately: 300th ‘of .
red shale occuring between the rome sandstone -and the three 11me— =
stone beds used as stratigraphic markers. Future operations w1117;‘
be restricted to those locations where this partlcular stratum
- occurs in the range 500 ft to 1500 ft below the land surface.
Furthermore, all operations will be conducted such that the
static injection pressure (injection pressure ‘extrapolated to no
flow conditions) will not exceed 3000 psig as measured at the
- wellhead annulus.

In the event ORNL desires to perform operat1ons or experlments ’ e
outside the above described envelope at some t1me in the future, o
NRC will be appropriately notified. :

E,O
‘;l ,,_;;\" u'fr),\,:Q',: " - 323.47-17 o :
1 & f’)?:' v ; weA | ﬁgﬁndb%




Lochlin W. Caffey ' 2o

is des1red

) 7 ) o a r( L3 ( l(( €0y
o oL cn.R J. Hart .
ORR:EWH |\ Manager

Enc1osure}'
Cy of Map

C. A. Keller .. .
~J. A. Lenhard

Q323.47-18

vv:\ K

,Please do not hes1tate to let us know 1f add1t1ona1 1nformat10n

Amend: 17
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-Quest1on 32348

If the results deve]oped in. response to item 323 47 are not suff1c1ent1y
complete and conclusive, a microseismic monitoring program will need to be
established. - This need will be determined by the fo]lowing :

_ 1. The data are 1nadequate to permit a decision at the .
S desired level of conf1dence, or,

2. The rates of activity at the desired level of confidence -
are significantly different for the differing time periods.

A mircoseismic program will be required, using a very dense network of high
gain portable seismographs, to monitor an injection(s) to develop the
necessary data at the desired level of confidence. The purpose of;the
monitoring will be to determine the relationship, if any, between -
m1croearthquakes tr1ggered by the 1nJect1on activities. and the ge
structure(s)

nThe required monitoring period wou]d have to extend from one month pr1or to g
start of injection activities until such time after uncapping the well that
the m1croearthquake activity has returned to its pre- 1nJect1on 1eve1 =

If the results of your response to 323.47 1nd1cate a correlat1on between
microseismic events and injection activities, a complete data seét (,f
injection through post-injection) would be required. Since injection occurs
infrequently, we strongly encourage and recommend that préliminary. p]ann1ng
of a monitoring network be initiated without delay. Furthermore, if your
response to 323.47 is not complete at the time of the next:injection, it is
our position that the network be installed in order to monitor that . 1n3ect1on
‘ Alternatively, a commitment to terminate injection operatwns prior to - -
operation of the CRBRP will be sufficient to resolve this issue.

Response:

The results developed in response to item 323.47 indicate completely and
‘conclusively that no correlation exists between ORNL injection-activities and
microseismic activity in the site vicinity. Consequently, the establishment
of a microseismic monitoring program is not necessary.

(323.48-1 o . Amend. 12
| . Feb. 1976




,Quest1on 324 1 (2 4. 13 2. 5 1 2 4 4)

 The locat1on of the groundwater tab]e is not c]ear, to a}d"1n rpre
show the water table on the: ‘geologic. profiles. shown: in Figures
~11. On page -2.5-18 it is stated that genera11y the ‘groundwater eleva
.%c01nc1de with the top of continuous rock, however, the logs of the bo o L
“and-geologic. profiles indicate the water table varies as much as 10 feet =~ - v °
_above and below the cont1nuous rock line. Provide: c]ar1f1cat1on in the PSAR; L

3Also “the groundwater data does not reflect groundwater coriditions in- the
a]luv1um and weathered rock suff1c1ent1y to permit an evaluation of the.
quantity of water that will have -to be pumped- for construct1on“de
Packer tests were generally conducted below
‘and don't provide quantitative. data pa
weathered quite deep.  Other data on‘grou Wi
" “the observation wells which: on] P
_'your construct1on dewater1ng progr
the quantity of water to be hand1ed

Resgonse

Geologic profiles, F1gures 2.5-7 through 11, have been rev” !
the .groundwater table as récorded-on January 6, 1975. Clarification

groundwater level readings has been: provided in Sect1on 2.4 3.2.2. A
discussion of the construction dewatering.program and an uppe
of the quantity of water to be handled has been prov1ded in rev1sed S
f 2.5.4.5.1.4 of the PSAR. S

Q324.1-1 - Amend. 25
o o August 1976 S




'Questwn 324.2 (2.5.1.2.4. 4)

weather1ng. Cont1nuous rock 1s def1ned as- rock wh1ch does not' o]
- any significant weathered or. solutioned dlscont1nu1t1es - Th
- appears ambiguous. .On examination of ‘the boring logs - and -geolog
we note a considerable. variation in relating the lower 11m1ts of w :
-to the top of continuous rock. The level of weather1ng in ‘the . logs for R
bor1ng 41, 46, 54 and 55, for examp]e, could be’ 1nterpreted to be as much-as = .
15 to 25 feet below the top of continuous rock. Discuss more spec1f1ca11y R
what constitutes continuous rock and discuss. what criteria will be used to S
establish th1s grade in the field during constructlon. '

' Resgonse.

A-more spec1f1c d1scuss1on of : what const1tUtes
in revised Section 2.5.1.2.4.4. A. discus -
-used: to -establish this grade in the f1
n Section 2.5.4.5.1.3,

1Q324.2-1 o o 1Amend; 25
- o BRI August 1976 -




quest1on 324 341None1

- The' depth of weather1ng 1n the Unit "A" limestone is h1ghly var1ab1e S
are most. concerned about the. northwest edge of:the plant island and emergency;’g
cooling tower where the limits of weather1ng ‘in the Unit A limestone extends:
very close to foundation grades. Also of .concern, is the: emergency cooling =
water tower which will be’ fbunded near the limits of weather1ng 1n the Un1t A
511tstone at Elevation 765 R

The foundat1on ‘excavations shou]d be exp]oratory, recogn1z1ng that fi
‘grades may locally be cons1derab1y lower than what is shown: ‘on.:th
Establish and describe in the PSARa: foundat1onrver 1
used in the field dur1ng construct1on to-de i
Include in this program provisions for:additiohal boring:
to 1nvest1gate 1oca1 weather1ng features ' R

Resgonse

A descr1pt1on of additional. bor1ngs taken a]ong the northwest edge of-t!
plant island” to establish the depth of weathering in.t
in revised Section 2.5.1.2.4.4 of the -PSAR.. The prop fi¢
cation program for the Nuclear Plant Island is descr1_,_ in
‘of the PSAR respect1ve1y

© Q324.3-1 o " Amend. 25
R : -~ August 1976




1t s stated that the: f1na1 18 1nches of rock above des1gn'

.,part1cu1ar1y if the bottom 18 1nches is in hard rock

Quest1on 324. 4412 5.4.12)

removed :by controlled means. Describe how this:will be:acc mp’

'Resgonse.

The “information requested 1s provided in reVTSQd_Sect1on 2 5 4.5.1. 3 of thef;filggff'd
PSAR R v AT B

Q324.4-1 " Amend. 25
’ ' ' ' August 1976




"Quest1on 324. 5 (2.5, 4. 141

Descr1be the program you propose for fouf‘a t ent,
requirements for denta] work groutlng, fou_dat1on pro,A_;f:d
cleanup _ L

It s stated that 1oca11zed so]ut1on ‘Zonés - will be treated 1nd1v1dua11y anﬁjf4ttt"'
‘the excavations proceed.. D1scuss how these features w111 be treated L

‘Resgonse'

'The information requested 1s prov1ded in rev1sed Sect1on 2 5 4. 12 of the
'PSAR . , : I . .

Q324.5-1 - ~ Amend. 25
o o * August 1976




Questmn 324 6 Uone)

Both the Unit A and B llmestone conta1n solu‘
weathering. We-are most concerned :about the Un tio
beneath the Category I structures. - Solution features: ma" ' - Tl
dictable and are often found a]ong Jo1nts in 11mestone rocks be1on N

’ depth of weatherlng ST

The - bor1ng program conducted on the northwest edge of the: p]ant lsland

‘area indicates that solution features are present in the weathered- zone.
However, the same 1ntens1ty of investigations were not conducted beneath thei'
Category I ‘structures or in the unweathered zone of rock.. ' : ,

Discuss ‘the supplemental explorat1on programs planned to be conducte
jate: the: f soluti

Ind1cate and d1scuss the scope ‘of 1nvest af on‘comptel d- t' ev
's1gn1f1cance of sink hole depress1ons shown-on I]]ustrat1on 710_ S_f

_Resgonse o

. The 1nformat1on requested is prov1ded in revised Section 2 5 1. 2 4 4 and
2.5.4.5.1.5 of the PSAR. ,

Q324.6-1 ~ Amend. 25
' o August 1976 .




: _fQuest1on 324 7 '2 5 4. 5)

y : & ed 1 ctior
w1th dynam1c ana]yses to evaluate t fects of the SSE~on the cla s AT
structural fill and backfill. The dynamic analyses should be conducted t0 -
~ evaluate liquefacation potential, dynamic lateral loads. and possible = .

‘densification of the class A’ structural fill and-backfill. Provide (1) al]
‘test data, (2) a description of the analyses used 1dent1fy1ng input-and
assumpt1ons, (3) the results of. the studies comp]eted and your. conc]usions

‘Resgonse

The information requested is. prov1ded 1n revi d Section. 2:5:4.5:
the PSR T T ‘

' Q324.7-1 . Amend. 25 -
- ) C Augdst'1976




" Describe the "deta11ed 1nvest1gations" being conducted to determ1ne the p

n . Res onse

'Questlon 324 8 (2 5. 4, 5)

»'Paragraph 2.5. 4 5. 1 5 should def1ne the mater1a] to beFuse fo
structural fill and backf11] ‘(gradation and :
~ how. compact1ng the-class A" structuraﬂ~f‘ "d;back f11] to
~dry density determined’ by ASTM: Test Designation 1557- 70 method ‘will pri
~clude liquefaction and/or excessive settlement of the structural'f111
and backf1]] under ‘the SSE 1oad1ng

"aIdent1fy the studies and analyses whlch were conducted to determlne that',fv 3
-95% of the maximum dry density as determlned by the above method would L
‘be. adequate ' ‘ _ | S

{

- _dynam1c propert1es of the c1ass A strUCtural f111 andfba’kf"1

The 1nformat1on requested is prOV1ded in rev1sed Sect1on 2.5-4.,;“:1? f
the PSAR. , . . ’

WQ324'8;]. CE S o ,Amend;:?é?
B : Aug. 1976




.7 (a) Indicate if the eff

4_Quest1on 324 10 (3 7. 1 6

gory-1 structUres W
lana]ys1s What ass

“{b) *The»Category I serv1ce water p1ping 1s to be founded on 5 ;fee
A s "A" fi11. Identify the analyses used to estimate pipe set 3
~ ‘ments and to - eva]uate its response to dynam1c Toadin .. Speci yfyour
~design criteria, est1mated deflections, d1sp1acement settlement
- and marg1n of safety A :

‘ fResEonse' : o
],( ) The 1nformat1on requested 1s prov1ded 1n rev1sed PSAR:fection

f(b) The 1nformat1on requested 1s prov1ded 1n rev1sed.

Q324.10-1

Amend 25
Aug. 1976




Quest1on 324 11

Dur1ng construct1on after excavat1on and before structura] concr' i
. placed, ‘the staff requires that the Project prepare and ‘submit for SR
~ a summary report which describes actual foundation cond1t1ons encounte ed -
during excavation. This report will be reviewed by the staff: to- conf1rm

that your estimate of foundation conditions have been actua]]y found and -

that there are no significant changes that requ1re design mod1f1cat1ons

The following information should be included in the report:

(a) "Results and logs of add1t1onal 1nvest1gat1ons, 1nc]ud1ng the
' - airtrack exploration holes, geophysical logs, and core bor1nqsn.__
extending through the . Un1t "A" 11mestone on- the western boundary:
“of the p]ant » : : -

v"Descr1be and dinterpret- ev1dence of solut1on1ng¥=an'
-~ condition which-could adverse]y 1mpact foundat n-e

(b) .Details of required foundation treatment 1nc1ud1ng,correct1ve
- excavations, grouting, dental concrete and-leveling oncrete
Information should be prov1ded reqard1nq actua] treatmer
excavation walls and the foundat1on S

" (c) Geologic-mapping of the excavation.

(d) "As constructed" excavation plans, sectlons and prof11es
Inc]ude contour maps of" excavat1ons

" Response:

- The -Project will prepare and submit for review before structural
.concrete is placed, a summary report describing actual foundation

‘conditions encountered during excavation. The report will “include the

‘1nformat1on requested by the NRC Staff as described in' the above

- question.

Amend. 35
Feb. 1977
Q324.11-1 '




| Question 324 12 gz 5. 4 51

Describe in detail the qua]ity control and qua]ity assurance progr .s tOr:-« T
‘be enforced during the placement of Class "A"'structural fill. and: backfili;‘.;.j“J'”
The description should inciude testing methods and frequency of testing R

-Resgonse

The quality assurance program to be implemented. during piacement of
_structura] fi11 and backfi]] is. described in Appen_ix F;ﬁ"A ‘Descri i:ion-”»i

".Assurance

The . specifications Wil pr vide
‘test frequencies during th n ;

These requirements will be: designed to provide assu
place densities are achieved-and veri . 5
recognizedcodesand ‘standards which: are appropri,_ “for
fi11ed or backfi]ied

R -Amend. 35
- Q324.12-1 Feb. 1977




' Question 324.13 (2.5.4.5)

‘Because backfi11 is being specified to be compacted to the Modified ASTM -
.~ Standard (ASTM Designation 1557-70), the staff requires that: the at rest i~
- lateral earth pressure coefficient (Ko) be assumed to be 0:7-tq account .

' ~ for pressures generated by this heavy compaction effort.

~ Response:

~ The at rest lateral earth pressure coefficient (Ko) will be assumed to be
© 0.7 as required. - ‘ ; B T

o Amend. 35
0324.13-1 ’ Feb. 1977




Question 331.1 (12.1.1.2, 12.2. 1, 12.3. 1) - ~'{ ;

Provide, as a primary design -and program obJect1ve, ‘a-management commit-"
ment. that radiation exposures to plant personnel will be kept as far
below regulatory limits as practicable, as recommended in Regulatory

_ Gu1des 8.8 and 20.1(c) of 10CFR20.

Response: '
49|Deta11ed ALARA obJect1ves and commltments are prov1ded in: Appendix 12A.

Amend. 49
April 1979
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Quest1on 331.2 (12 1)

Descrlbe in detail the specific steps to be taken to fo]]ow the gu1dance |

‘given in Regulatory Guides 8.8; 8.10, and 1.8 (except that which has

been superceded by Guide 8. ]0), to the extent that provisions of those ‘
guides apply to the proposed plant, or prov1de descriptions of specific.

~alternative approaches to be used.: Discuss relevant radiation protection
“design aspects of refue11ng, fuel handling and storage, radioactive

material handling, processing use, storage and disposal, maintenance,
routine operational surveillance, inservice inspection, and calibration, -

- as well as response to and cleanup following postulated accidents.

Reference may be made to material in other chapters of the PSAR. This-

- discussion should describe the design features. of the systems - relate ‘toi:;f?

the listed activities that assure that radiation exposures w111 be-z f
dur1ng the activities. , R

'Resgonse

The management of the CRBRP PrOJect is. comm1tted to designing and: opera—
ting the plant such that every reasonable effort shall be made to keep.

~ radiation exposures to plant personnel as far below regulatory 11m1ts as

is reasonably achievable. This commitment and ALARA measures are stated{g
in PSAR Section 12A. Expected man-rem exposures to plant personne] are

d1scussed in PSAR Section 12.1.5.

Additional details of CRBRP design and pro;ect management regard1ng

~ ALARA cons1derat1ons and Regulatory Guides 8.8, 8.10, 8.19, and 1.8- ame '

provided in responses to NRC Quest1on 331.17 and PSAR Section 12.. T
Information on ALARA considerations in system des1gn are prov1ded in the L
response to Question 331.4. _ v -

Amend. 49
April 1979 -
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' 13-Qyésti6n 331.3 (12.1) -

Descr1be ‘the fo110w1ng p011cy and - des1gn cons1derat1ons as each re]ates .
‘. to assuring that occupational radiation -expasures : Wil ‘be AL 2. -
ment policy and organizational structure, and facility and equlpment de-
- sign considerations. Give illustrative examples of how the design is.
directed toward reducing the need for maintenance and reducing the:radia--
tion levels and time spent where ma1nten§nce is. requ1red ‘Describe pro-
posed ‘procedures to assure ‘that preliminary and per1od1c ‘design reviews.
will. be conducted by comparing health physicists (with the support of ;
other specialists) before and during construction specifically to ensure .. o
that occupational exposures will be ALAP State the manner . by wh1ch the"
rev1ews w111 be conducted T :

' Resgonse

fa;Informat1on regard1ng the ALARA p011cy and Proaect ALARA rev1nws 1s pro--;'~‘“
|vided in revised PSAR Section 12A and NRC: Quest1on/Response 331. 15 v
"Informat1on on ALARA cons1derat1ons 1n systems des1gn is prov1ded 1n

‘49 response to Question 331.4.

'Amend. 49

331.31 April 1979 |




Qpest1on 331. 4 (12 1)

In the course of des1gn1ng fac111t1es and equipmen ‘an
and procedures, it is necessary to: ‘think through:
gard to-maintaining occupat1onal radTat1on expo
ulatory limits:as practicable: “Normally: this pr
changes in des1gns that had been prepared w1tho'
s1derat1ons L : R

Descr1be 11]ustrat1ve deve]opmental des1gn changes\ esu1t1n”ﬁfrom yourﬁe
ALAP review which have resulted in reduct1on of proaected exposures
for the fo]10w1ng operations:

1. operatlon of the liquid. radwaste system, 1nc]u
resin beds, dra1n1ng tanks’ and sumps and re

ding flushing
n s>

2. maintenance of radwaste Syst‘m,3-
_ ca]1brat1ons, ]eakﬁffkfgjp"
-CompOnents TN

3. maintenance on. gaseous radwaste system 1nc1ud’: Wor
CAPS, and vapor traps s

4. SO]]d radwaste hand]1ng, 1nc1ud1ng hau11ng,'push
loading- of radwaste drums, f11ters, res1ns, and co_
parts of varxous systems; 3 '

5. closure head operat1ons, remov1ng the mOISture separator s
steam dryer, core instrumentation, decoupling the. control rods,
reassembly of 1nstrumentat1on and control rodtdrlves bolt
tens1on1ng, .and- upper cav1ty decontam1nat1on T

6: refue11ng,1nclud1ng dlscharglng fuel from the;core,idv"'
reloading, - inspecting fuel. .

7. in- service 1nspect1ons, 1nc1ud1ng removal of 1nsu1at1on,‘
testing of components and rep]acement of 1nsu1at10n "

8. control rod dr1ve ma1ntenance 1nc1ud1ng 1nspect1on, ”
remova] overhau] and rep]acement

9. ma1ntenance work on:large- equ1pment, 1nc1ud1ng 1tems in
containment and turbine buildings, suchas" rec1rcu1at1on
and reactor coolant pumps, valves, steam generators, turbines,
" bypass. va]ves,,condensor condensate demineralizers, etc..
Specific activities may include routine mainteénance such.
as  changing’ pack1ngs on pumps and valves, inspecting, searchlng
for steam leaks, greasing, chang1ng oil, work on controls, over-

hauling after removal, check1ng mators, testlng, and d1sassemb11ng
and reassembling. =~

Q331.4-1 , _ Amend. 20
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"env1ronment and the radrat1on hazards to p1ant personnel

_ Specrf1c des1gn features . 1ncorporated in: the 11qu1d

after a spi11

e. Filter cartr1dge$“are removed remote]y and the o
 cartridge is p]aced”in a concrete-Tined 55 gallon
drum. - This drum is shuttled remotely to a -position-
in the solid" radwaste area, and then remotely to the.
. drum storage area. Concrete- lined drums carrying -spent
- filter cartridges are hand]ed in. the same way as. other

so]1d radwaste drums

f.. Spent resin is s]urr1ed and transported to a decanter
 in"the. So]1d Radwaste System The spent.-resin -is: .con- -
creted’ w1th minimum rad1at1on exposure in_the same
‘way as concentrated 1iquid waste in an automat1c
sequence of operat1ons (see Response 4).

A
(. )

I | ~ Amend. 20 & g
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._-L1qu1d Radwaste System Ma1ntenance The fo]]owé' =spec1f1c

a. Tank 1nspect1on in 1nd1v1dua1 ce]]s” L
-~ _complished. only when:tanks are emptv. Spr1nk1ers . L
" are. provided to wash. down internal walls. in.the. ¢o11ect1on
_and’ concentrate: ‘tanks. prior to maintenance. The. wash1ng
‘removes the radiocactive surface. contam1nants and minimizes
the radiation exposure during maintenance. The wash water
is sent to.low: act1v1ty level . sub systems for co]]ect1on
and further processing. Co . .

b. Major components in the system such}as evapﬂiators:are Sk
mounted.  Access..for. ‘their
hatches 1n the operat1n ;ﬁgaﬁ

rad1oact1v1ty to. the env1ronment is-as: low as s
. achievable. and’ occupatlonal dose of- p]ant personne’
as.is achievable (ALARA). The system -performance- goal )

- Ted initially to the selection-of the chem1ca1 and : '
‘ : 'The

- processes describedin-Sections..9.5 and: 1 fux : -
- -goal of minimizing occupat1ona1 dose ‘has: e iconcurrently .
~and.is continuing. -As a- consequence, IGRP -ampc ‘which

‘contain radioactive gases, -even.in small- amounts, e housed in

shield-wall. cells. - Service lives of: expendab]e components (vapor
traps) have been considered and redundant. components -have been-
provided when . necessary to ensure that the minimum. rep]acement-
time period will be at least one. fuel cycle so that replacement

- and/or maintenance can be performed durlng refue11ng and per1ods
of low rad1at1on . a

Each of the f11ter vapor. traps in the two cont1nuous f]ow cover |
gas circuits are housed in separate cells. Thus, in the event
- it becomes necessary to replace one or more traps in order to .con-
127 ~ tinue reactor operation, the rep]acement can. be carrled out '
at power operat1on with one ce]] shutdown

As a part of the se]ect1on of the process des1gn of the IGRP
System the p1p1ng for these vapor traps and other components
in the IGRP are fitted with fresh argon purge.connections: to

_permit the displacement of the normal radioactive process gas
from IGRP components. This purge gas is treated in the cell
atmosphere processing system to remove radioactivity befére
the gas is released from the plant. This approach is a means
of keeping the exposure of maintenance personnel at ALARA

Q331.4-3 | : Amend. 2
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conditions. In all. cases, the ma1ntenance pro Ire!
include purglng of all ‘components and-piping pr1or T ‘
1nspect1on, 1n place ma1ntenance and/or repa1r or. rep]acement

When IGRP components . conta1n act1v1ty which® cannot be removed -
- by a clean argon purge, an evaluation will be made by -the ‘operating. - -
, staff of the need for the use of portab]e personne] sh1e]d1ng

The need for repTacement of the dlaphragms of the RAPS and- _
"CAPS compressors has led to the location of each of these four
components in 1nd1v1dua11y shlered cells to perm1t rep]acement
during power operat10n _ _ o

“The RAPS -and CAPS co]d “box bTowers ‘annual main r
is another example-:of the” app]1cat1on .0f .the ALAR
in the design of ‘the IGRP. System: These blowers -
within' their respective cold boxes.  The: ma1ntena
for the routine . lubrication ‘and’ 1nspect1on of -t .
and motors will. involve . the 'use of :a permanently. 1nsta
shadow" shield.for ‘the blower. maintenance work ‘area. ' T
ness. of . the: shield is .to be determined ‘by the: appT1’"
the AFARA:principles for operat1ng personne] ~once: t

v _conf1gurat1on and- source term-is finalized. The CAP

_contain (under design base cond1t1ons) a’ much:’ low :
radioactivity, and a fifferent, less damaging; mixture of: 1so-
topes, and permanent sh1e1d1ng is current]y not spec1f1ed ‘

The IGRP System conta1ns more : than 2,000 va]ves ‘Mo

- are manual:and-remain open or ‘closed for .Tong: per1od

~ Some -are: on-off- gas. operated units and others‘are mo
but: self-contained. The remainder are gas operated mo
‘control valves. While all valves require periodic prevent1ve
maintenance, the modu]at1ng type valve maintenance needs: are most
critical. They require, as a min1mum, an annual phys1ca1 check, -

- and: therefore, must-be ‘located in areas which perm1t personne]

~ -access .on an annual basis and “in a manner to ensure ‘ALARA

- .exposure. Judicious p]acement and shadow shielding, ‘as requ1red

- will ‘be used to m1n1m1ze the rad1at1on exposure of ma1ntenance and _

repair. personne] : .

4. »soT1d Radwaste System-- The so]1d radwaste system is operated
- remotely from. the radwaste control room using a sequence of-
operat1ons The operat1on of the solid radwaste systemis based
on in-the-drum or ex-drum m1x1ng with cement using 55 gallon
drums. In in-the-drum mixing, drums are prefilled with cement
in-a Tow radiation level area and are sent to a wet f1111ng
area for a sequence of operations. But, in ex-drum mixing

Q331.4-4 o - Amend, 20
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:movements are ‘carried out remotely. The drums<of
~ waste “are Toaded- remotely onto-a- ‘trailer for: sh1pm :
site. These design features w11] m1m1m12e rad1at1on 'x'

. .55 .gallon drums’ are accepted 1n'the So
. temporary storage and d1sposa . AN
:temporary storaoe 0f. suc '

- conditions . are:

c. Prov1s1ons of two drum sto“age vau]ts

Prem1xed with Camaigh i

system the waste to be so]1d1f1ed is
L 3 T

y 1 Weigh 9"pum' ng;’
“~drum tumb11ng,_and drum monitori :

drum hand11ng (ALARA)

Re]at1ve1y small contam1nated parts wh1chvca"'be'

Room.

Consequent]y, the maJor des1gn features 1n
system to ach1eve as Tow as” rea onab]y ac:.e

.-vRefﬁh.H” er

. The ma1ntenance rad1atlon exposures w11}
remote mixing: of the rad1oact1ve waste
,a]]ow1ng the. m1xture to so]1d1fy

. vaults ‘could be empt1edvbefore entering“for m
- During normal storage conditions, Tow 1eve]: id storage
" vault does not need the empty1ng before entrance for
ma1ntenance o

_ d. Des1gn of shield th1cknesses to prov1de adequate rad1at1on

protection dur1ng normal operat1on and ma1ntenance (as.
‘ descrlbed in PSAR Chapter 12. 1)

Closure Head 0perat1ons - The closure head of CRBRP s 1ocated

in the Head Access Area (HAA) of the Reactor Containment Building.

It differs significantly from LWR's in that much of the equip-

ment spec1f1ca11y addressed in the quest1on is not ‘present, v
i.e., moisture separators and steam dryers Another s1gn1f1cant T

, _; o N ‘ Amend.
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" difference from LWR techno]ogy 1is ‘that’ access is eXp;
:dur1ng reactor- fu]] power operat1on ’ :

V*Access to the HAA As made poss1b1e by contr""”
Tevel through sh1e1d1ng and ‘component design. > .
tenance activities associated with the control rod dri: ‘mechanisms.,

~‘head ‘instrumentation -and bolt tensioning should result. in :
fcomparatlve1y .small ‘radiological. “exposures.. S1m11ar act1v1t1es
on LWR's often require reactor compartment entries. .

~ The, major effort to minimize man rem exposures in the HAA
‘has -centered around contro]11ng rad1atton fromwcover* as sources.

: 1mpohiant of ‘these was to
,coverﬁgas on personne] exposure

o

es iy ‘minor des1gn cha_ j&s e .., inereas-
ing structura] steel tr ckness from 1-inch to 2 “inches., m1n1m1z1ng
-gap :sizes (most effectrve for smaller annular ‘gaps:-where ;potential
radiation streaming problems ‘existed, and combining shield

‘steps with controlled .gap dimensions for large annular gaps

such as the ‘rotating plugs. For.example, to minimize the

impact of radiation stream1ng on the HAA env1ronment ‘the
‘rotating plug 'design .configuration prov1des steps in the annular
‘gaps through ‘the cTosure ‘head assembly. The use -of. shield

‘steps s -estimated to reduce dose rates ‘in the HAA from ~100
1mrem/hr to 1ess than 1 mrem/hr : :

In- add1t10n to- gas purges, sodium dip- sea]s, and- mechan1ca1

seals located. in ‘the closure ‘head assembly, all maJor o
penetrations provide :a secondary seal system to minimize .cover
‘gas leakage into the HAA. For example, bellow seals, -elastomer
seals and conoseals are used in the CRDM design to complement ‘the
‘gas purge ‘and double-seals are employed as a secondary.seal system
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49

‘seals at.the base.of each. riser,: doub]e 1nf1atab1

total carbon stee] thlckness of ~52" abov

" for each rotating plug: to .complement. the. pr{méry seal . func ibnk”he-"
~ of the sodium dip.seals.. These. secondary seal e

in the riser -assemblies andinclude’ double: "0 r'ng
seals above'the. closure’ head, and double- elastome s

two Tocations. inside the risers. Periodic leak. checks are _
performed on -all riser seals to insure sea] 1ntegr1ty Doub L
elastomer seals and:swagelok fittings are employed in the upp
internals structure and jacking mechanism. des1gn The secondary
seal systems provide reasonable conservat1sm in 11m1t1ng rad1o-
active gas leakage 1nto the HAA. o

In addition, the. c]osure head bulk $h1e1d des1gn conf“
substantially reduces -the general area- neutron/gamm
above ‘the:closure head. : This: reduction:-is; a

There is also-a:B.C. shield collar : surround1ng
vessel at the base of the support ledge ‘which limits
streaming into the HAA from scattering..in. the reactor ca
concrete, reactor vessel and guard vessel : -

to work 10cat1ons in the HAA dur1ng p]ant operat1ons&

' ma1ntenance and sat1sf1ed ALARA.

Refue11ng and Fuel Hand11ng Systems - The Reactor Refue11ng

System-has been des1gned to maintain occupat1ona1 rad1at10n :
exposures as:low as is reasonably- achieved (ALARA) L oW
of the recommended 'design practices listed. in Parag

of Regulatory. Guide 8.8 shows that essentlally all i
list have been 1ncorporated in System 4] des1gn efforts

The f0110w1ng des1gn provisions have been made to m1n1m1ze
the rad1at1on exposure- to ‘refueling personne]

a. ;The equ1pment is sh1e1ded to meet the: rad1at1on protect1on —
‘criteria in Section 12.1. _ -

b. Double see1s have been provided on. a1]'reactor re- o
" fueling system equipment and fac1]1t1es wh1ch conta1n ' s o
rad1oact1ve materials. : . e

c. For those fac111t1es conta1n1nq mater1a1 wh1ch, if re]eased
would exceed the limits of 10CFR20, pressur1zed buffer gaséhas =
been provided between the seals, both to minimize the amount of
leakage and to detect whether: one of the pair of -seals . has failed

This permits. rep]acenent of the fa1led °ea1 pr1or to an 1ncreasc
in secal Teakage.

In addition to the above items, a survey'was'conducted prior '
to the initiation of conceptual design, to review past experience.

Q331.4-7 - ‘Amend. 49
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tion of equ1pment Contam1nat1on s pr1ma *y '
drippage, the making and:breaking of connections: between ' the .
~movable machinés and-access parts, such-as-in-the reactor. or:
spent fuel. storage:tank.  To minimize theamount of rad1oact1ve
- gas 1eakage, doub]e sea]s are- prov1ded as descr1bed prev1ous]y

To. reduce the potent1a1 for rad1at10n exposure due to sod1um o
contamination, a. number of design features have:been 1ncorporated T
1nto the des1gn of the EVTM;. core component pot, and f ' :

'the potent1a1 for re]ease to the outsrde env: onmentv'

The- design features to accomp]1sh the above obJect1ves are as
follows: Gl e . L

a.. A siphon has been added to:the core: -component’ pot to-
reduce the tevel of sodium so that when the: pot_Ys U
1ifted into the EVIM, the sodium will- not overflow
from either therma] expansxon or s]oshlng

b.. The exter1or surface of - the core component pot has
" heen designed without :protuberances.which could- cause
sp]ash1ng due- to" sod1um run off from externaﬂ wetted
Surfaces : o S o

c. . The EVTM des1gn 1ncorporates dr1p pans to co]]ect any
sodium drippage from 'the core component-pot. The cap- .
" acity of these pans is several times ‘greater than the total'
dr1ppage expected during one comp]ete refue11ng

d. The floor valve port ho]e is prov1ded with a chamber at
its upper.surface. and has no protuberances. - Both features
faciliate run-off of potential sodium drops to the:-1liquid
sodium containing facility underneath. ~The potentially -
contaminated area and volume between f]oor valve and
equipment mating to it are minimized, and the 1nterface purged
before decoup11ng, to d1spose of any contam1nated gas. '

In comb1nat1on, the above features w11] reduce, to as 1ow as

- 1s reasonably achievable, the amount of contamination reaching
“the outside environment from the interior of refue11ng mach1nes
and reactor system or storage fac111ty -

‘Amend. 20
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7.

*The remote v1ew1ng methods be1ng deve]oped to perfo

‘guard vesse1

: The rad1at1on exposure due to v1sua] in-service- 1nspect1on

w111 be low. Th1s is based on the fol]ow1ng 1nformat1on.

a.

transporter, and cab11ng to prov1de'for coo]1ng ar
e]ectr1ca] 1nterfaces.n

us between: the reac«or yesse x| _
Section.5.2:4:5) . This: 1nspect1o |
dur.ng reactor shutdown : :

The personne] rad1at1on exposures associated w1th sa reamtorb
vessel inspection using the SISI will be from shutdown S
radiation sources present at the operating floor: adjacent to the

SISI :entry ports. - The -dose :rate from: these sources.are; ant1c- ke
v1pated to. be near]y background :

service ‘inspections will- prov1de features to; m1n1m12e the
radiation exposure. - : - . :

. Control Rod Drive :Removal - Operations - Removal. ofthe contr01-

~roddrivelines (for inspection,- rep]acement, storage) from ‘the -

reactor vessel introduces.a h1gh1y radioactive-source: 1nto the

Head-Access Area. - Radiation analysis were performed to estab11sh

- shielding requirements during-CRDL maintenance. operat1ons and

to pinpoint potential prob]em areas requ1r1ng spec1a] radiation
control procedures.

Q331.4-9 ' ~ Amend. 2
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’ One ana]ys1s was performed to def1ne the" adiation nmgﬁia];&z”'“‘

 HAA.:

'*Sh1e1d th1ckness requ1rements were estab]1she ~for CRDL: ansit -
to control general area radiation levels within des1gn{=¢ i
consistent w1th the ALARA objective.

An ana]ys1s was performed to determ1ne rad1at1on ]eve]s dur1ng
manual disconnect operat1ons at the storage pit locations.
These operat1ons require close: access to the CRDL and could
~ result in high exposure: levels - un]ess appropriate. rad1at1on
controls are: 1mp1emented The assessment of decay o
effects and the 1mpact of f1ss1o:_

was est1mated for CRDL manual d1sconnect oper
to minimize personnel: exposure Teveils.

' The 1mpact of cover gas.'on CRDL mamntenance operat1ons

hut wisl reduc :theAcover
gas 1eakage to theaHAA bypmannta1n1ng the raw. cover gas e]eva¢1on
below the: top of the closure head. - . R o C

- Lar e'_ Eq_u1pment - The p]ant arrangement for : ‘

=ﬁ
~For~ examp]e, cont1nuous access is prov1ded to the pr al
pump motors because their cells do net.contain any primary sod1um
Thus, all normal maintenance activities on primary pumps. can
be: performed in- a 1ow rad1at10n field- under contro]]ed cond1t1ons

The 1ntermed1ate heat exchangers (IHX) are: access1b1e

for inspection-and tube plugging by removal of the- circular
hatch- above the: IHX upper dome. Provisions have been:made

to provide up to 3 inches-of lead shielding around: the working
area- adjacent to- the:IHX. This will effect1ve]y attenuate

the radiation from: the sources: in the piping and:the- pump
adjacent to the pit containing the IHX.

The aux111ary liquid meta] -systems.are arranged to m1n1m1ze

radiation- exposures- dur1ng maintenance and normal operat1ona1

occurrences by the use of the following design- features:

a) shielding, b) redundancy in key components with each- .

component  located: in a- separate cell, c) by using reach rods

or remote-actuators on valves for this equ1pment and d)

locating associated non-radioactive components in low. rad1at10n

cells. (C

1 Q331.4-10 0 Amend. 20
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~.active components

A typ1ca1 examp]e of th1s des1gn aPProach"”” L
. roac

”conducted remote1y
reduced by having redundant lnstrume :

‘quired access is the tanl
’des1gned to be rep]aced;th

qu
Purpose Ma1ntenance Equ1pment
“system contain. des1gn ‘provisions-which:ar
_pose. of. keep1ng man, rem: exposures ALARA
key fac1]1ty are : L ,

LARGE MAINTENANCE STAND

a. The stand is des1gned w1th a: contalnment bagg1ng cover
to control the atmosphere in the work area and with an
air Tock entrance way to prevent spread of rad1‘ ctivity
from stand. PR S

b. 'Bagging and packaging capab1]1t1es ‘are’ prov1ded for
' ‘component handling to minimize hands-on contact and
prevent spread of rad10act1v1ty A

c. Life support and respirator protection systems are pro—
- "v1ded for ma1ntenance personne] work1ng w1th1n the LMS.

- . ~ Amend. 2
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.‘tions. .
vvr1nse Solux

Pric

e.g., removal of PHTS pr1mary pump

valves, cold traps, EVST cold trap,'énd‘ reactor Tnternals
will include ‘shielded casksi? 1

and floor adaptors, portable aux1]1ary'shi”1d ng;“and
a portable contr01 CO"SO]e o remote]y operate floor valves

e and casks.

.DECONTAMINATION FACILITY

da.

.The fac111ty is divided into. three. rooms, cons1st1ng

of an entrance chamber (air 1ock), a wash: vault, and
a decontamination bay. :Each room can be. 1.olated from
the other rooms.

The 1nter1or of the rooms w111 be of sheet meta] or .
finished with a smooth non-porous coating to- m1nim1ze entrap-.
ment of contaminated airborne particles.

The H&V system provides for 1so]at1on of the atmos-
pheres in each of the three rooms. Air filtration

and flow patterns are directed away from doors and . .g;
ceiling access ports to prevent spread of rad1oact1ve - 4
particles. - A

A - - - ‘Amend. 20
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Floor draIns and recessed removable floor rafTs, v
drains in recesses, are provided for decontamin _ N
'and m1n1m1ze the potent1a1 for spread of rad1oact1v1ty§’

Br1dge cranes are prov1ded in the wash vault and decon-
tamination bay te minimize hands-on contact during
disassembly pr1or to decontam1nat1on

‘Bagging capab111t1es are provided for 1tems after
decontam1nat1on and prior to transport1ng

. ;V1ew1ng w1ndows are prov1ded to. a]'"" P14
spaces to provide: visual 1nspect n:
fac111ty and enhance operat1onﬂ:._

. 'L1fe support and resp1ratory protect1on systems are ‘
provided for personnel entry to the fac111ty in the
event of a radioactive atmosphere. '

Q331.4-13 | | Amend. 20
| May 1976




destion 331 5 }‘rl  5f;:lm e

rences . Descr1be1the
‘special hand11ng equipment, . :
sea]ed and unsea1ed spec1a1 nuclear, source and by roduct mate

'Resgonse

The hot laboratony and counting. room are located within the radiological -

restricted area of the plant services building. The radiation zone for

these facilities is Zone 1, which limits the radiation Tevel to 0 .o
mrem/hr- or less. There are no significant sources of rad1ati”““ a
areas of the plant services or reactor service. bu11d'" '
operation, which will be detectable in-:the hot: 1
;fac111t1es.\ The radiation level will be control:
of the radiochemical sources. The: samples will be-’s
decay, or 1imited in mass (i.e., source intensity) to control"the
tion levels within the facility zoning criteria. ' ‘

Both the hot laboratory and counting room are. approx1mate1y 40' X 18'

in size and equipped with regulated. power, air, gas, a '
as.required. Air and gases from the-vacuum pump-will be.:
HEPA filters to the plant ventilation exhaust system. ! ;
exhaust from the hoods and the laboratories will be vented«: rough--HEPA.
filters and a charcoal filter. S

. Special. equ1pment in the hot 1aboratory is as fo11ows

1. Shielded g1ove box - to be used for radioact1ve sodium wor'f; -

. The glove box will be connected to a nitrogen gas source for -
inerting. The shielding should be at least four inches of: steel.
No water should be allowed into the glove box. The working area
inside the glove box will be less than a 4' x 4' area. A Mini-.
Manip master slave manipulator will be installed in the glove box., o

2. Shielded sample storage cave - is used for temporary storage of
_?ggiogctlve1samp1es. The wall thickness will be not 1ess than
of stee ‘

3. Oven - dual purpose vacuum ovens which are used for drying
efther under vacuum or drying under standard atmosphere conditions,
The maximum temperature will be 1imited to 400°F. The inside
dimension of the ovens is at least 12" diameter by 12" deep.

4. Hoods - three hoods are provided (fume, isotope. and safetrol].
The exhaust of each hood {s filtered by HEPA and charcoal filters
to restrict laboratory radToisotopic releases.

Q331.5-1 - Amend. 1
| | July 1975




SeVera] sercesrwill.be'required for the ca]ibhation.df thchQ!’_fV

room equipment and other permanently installed monitors in th

The gamma sources are antjcipatedth;be-sm&¥1“50Ur¢e$‘Pedqifinf

ortable neu
source cur
1d*

"hand held" portable shields. "/
available to transport a neutron source (s
delayed neutron monitors. This.portable ‘shie

Q331.5-2

) required”
. _ T rtable ‘shield will be 36™ ini r:
and contain borated polyetheylene as the shié]d'matefféji**’f*f‘ Pt

PatitaN
VAN
‘1 S




Quest1on 331 6 (12 1 3)

Descr1be the rev1ew process w1th regard to approva] of eld
which carries or may carry radioactive materia]s. One" goa] :
should be to assure that occupational radiation exposures w;11 be as Tow* - =
as pract1cab1e In the description of the review, show clearly howt ms{-

goal is achieved. Assurance should be provided that: draw1ngs showing™ -

the desired routings will be issued to the field prior to fabrication and.

- “installation, and that subsequent changes to the. proposed routing by -

field personnel will requ1re review and approval by the onsite hea]th
physicist or shielding engineer or other appropriately qua11f1ed"
vidaal, to assure that unnecessahy or unacceptab]e rad1at1o“
~ will not result. . _ . o

' Response:

Piping carrying radioactive mater1als will net be f1e1d run.
staffed field QA program at ‘both the contractor. level -and
will ensure that the: piping is run accord1ng ta. the home f
- Engineering site personnel are 1imited, in writing, in- ‘the: t
they are. perm1tted to. approve in the field. A1l other:chan
~include piping carrying radioactive mater1a1s, must be approved:1
“home office. . _ .

Revisions to this pipe rout1ng will requ1re rev1ew and s1gnoff by the
A/E Shield Design sect1on S _ , :

Q 331.6-1  Amend. 1
~July, 1975




’5 Question 331, 7 (12 1. 2)

i Ind1cate on the plan drawtngs (Fig. 1. 2 and/or 12 1) locations of: a11 .
significant sources, and typical or proposed locations of area. monitors,-'
airborne radiation monitors, and fixed particulate sampling. stations ‘
1dent1f1ed 1n Tab1es 12 1 43, 12.2-3 and 12, 2 34,

Resgonse

The plan drawings shown 1n F1gures 12 1 2 through 12 1=~ 19*'
~ "Plant Radiation Protection" have been u
' area and airborne radiation monitors. j;

: air samp]ing units, as'descrin “tn th
- Since- the portable air sampling units w1

drawings. Locat1on of the area monitors andfconttnuous\a1r-m
49 1dent1f1ed on Tab?es 12 1 48 and 12 2 3 Tab1e '2[

| Amend. 49
Q331 7-1 April 1979 -




”_Questlon 331.8. (12 1. 4 31 12 2. 4 3)

Describe the. genera] nature of proposed ca11brat1on procedures, and
~discuss the: approx1mate expected - ca11brat1on frequenc1es for the
various monitoring devices.

Response:

. o ‘ ': - Amend. 1
Q331.8-1 | frend: 475




"7 'Building HVAC Systems".

 VQuest1on 331 9 (]2 2)
'.D1scuss prov1s1ons 1n the des_i?[:HH he
,ag;u'How fllter hous1ngs are de51gned such thatif11ters can: be

. -as’low an exposure as practicable and with minimum | spread of"rad1o R
.'_act1v1ty v

. What prov1s1ons will -be made for 1nsta]1at1on of . temporary flex1b1e
' ~duct1ng to site of maintenance and repalr act1v1t1es wh1ch may resu]t
in airborne act1v1ty levels. _ :

c. Provisions in the design of the: vent11at1on system arrangementfof
. supply and exhausts with respect to ma1nta1ning radioac
- contamination concentrat1ons in areas occup1ed by pe' onne
‘as practicable. ' o o e

o Response (a):

‘The response to this quest1on 1s prov1ded 1n the response -toRegul
Position 2j and 4a, of Regualtory Guide 1,52 given in Table: 6.3=1, o
“Conformance of the Control Room Filtration System N1th Respe t to,‘ ch
'Pos1t1on of USNRC Regulatory Gu1de 1.62". _ '

V Response (b)

A.Ethe:response to. th1s question s lncorporated in rev1sed Sect1ons 9 6.2,
_/"Reactor Containment Building HVAC System" and 9.6.3 "Reactor Serv1ce

"Response (c):

'The requested d1scuss1on 1s prov1ded in rev1sed Sect1on 12 2 2

' Q331.9-1
' Amend 25




_ Quest1on 331 10 (12 2)

'_Prov1de vent11at1on system d1agrams wh1ch show the 1ocat1on of the

radieactivity mond tors with respect to sources of: a1rborne contar -
and ventilation system “filters. Include identification of all. 1n-vow and:

- outflow pointson a ‘cubicle-by-cubicle basis. Label all flow rates, rooms,

A Resgonse

Bk

49 |

“area and airborne radiation monitors. The new set “of P

and- points of airtransfer from floor-to-floor. Be sure to ‘indicate -the
location, type, and dilution of all monitors and the f]owrates of’ the '
normal- conta1nment c1ean-up system.

The rev1sed HVAC system P&IDs, 1nd1cat1ng:thef entd
and the airborne radioactivity- monitors. r
through 9.6~ 15 and in Sectxons 9. 6 Ts 9. 6.2

The p]an draw1ngs shown in Figures 12 1 1. through 12 1
"Plant Radiation Protection®, have been updated to.
Protection" draw1ngs are provided in F1gures 12 1-1 throughthT
The deta11ed HVAC system air ba]ance, including supp]y and ek

rates, infiltration and/or exfiltration flow rates and the locati
the air transfer. po1nts, on a ce11 by cell ba51s will be presen

. the FSAR.

: ; S _ ~ Amend. 49
Q 331.10-1 X | April 1979




;Quest1on 331 11 (12 2)

ﬁD1scuss any relat1ve a1r pressure grad1ents :etween bu1Tf~ :
comp]ex ‘which” may ‘cause- a1rborne rad10act1v1,yjto flow frommone
to another ' o .

¢7:Resgonse L

‘The requested discussion is prov1ded in. revised Sect1on 12 2 2 ' i 7],‘}‘25 pb

Q331.11-1 R
Amend. 25
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,',Questmn 331 12 (12 3

_Dlscuss the means to be used to monltor a1rborne rad1oa'h

'The a1rborne rad1oact1v1ty moni toring prov1ded for the. CRBRP is

"The general design criteria and. ph1]osophy, as well as:
;_;mon1tor1ng/samp11ng prov1s1ons are d1scussed 1n that ’

: F1gure 12 1- 2] has been mod1f1ed to indicate data record*'
‘Plant Data Handling and Dlsplay System instead of by -st

‘Figures 12.2-1 .and 12.2-2 have- been modified to 1nd1cate the.

.Prov1de the bas1s, mode]s and assumpt1ons used to estab]iéh thef}'fﬁf:§:i

adequacy of the mon1tor1ng method in each area.

ReSgonse:

described in detail in revised Section 12.1.4 and Sect1on 12:2.4.

record1ng, and to eliminate buffers in the monitor circuit

revised data record1ng prov1s1ons

-Q331.12-1 o
Amend. 8
Dec. 1975




%Qhestioh}33i.13;(12;3)

»Descr1be adm1n1strat1ve and phys1ca] measures that w1II ‘be: used’
- access to radiation zones. above level II. ‘Indicate on plant Tayout S
“grams the areas within ‘the plant to which access will be ‘controlled and
 .the:points of access. Indicate which areas or cubicles will receive what
" kinds of barriers (doors, ropes). Describe how workers who are untra1ned3

: ResgonSe:

Access to the Intermediate Bay areas is through- floor hatche, req

'Rad1at1on Areas

or unescorted, or who have no need to enter controlled areas, will be .
denied access to those contro]led areas. _

-Under normal operational cond1t1ons all areas w1t'”'“’”'
~ than Tevel IT are:located in the Reactor Conta1nment;

Service: Building including the Radwaste Area. and: the. Interme

removal of shield plugs or through locked doors. -All access-to- the' - S
Reactor Service Building and Reactor Containment Bu11d1n % K- through the ol
door located between lines R4 -and R5 on Tine RA on PSAR: f1gure T. 2 11 S
A1l areas exceeding 100mRem/hr (Tevel IV and V) will have-access. :
restrictions per 10CFR20 Section 20.203. Access to- H1gh Radiatio
w111 requ1re Spec1a1 WOrk Perm1ts AII IeveI III zones: wi 12

and V areas are zoned as Regu]ated Areas requ1r1ng rad10]og1c
and a need for entry for unescorted access. Only those personnel re-.
quiring unescorted access to the contralled access areas will receive.
radiological orientation training. The plant security: system w111 controI
access to all plant areas as discussed in Section 13.7. _ : :

Q331.13-1 - Amend. 2 .
| Aug. 1975




| Qoestion 3114 (12.3)

Descr1be the space available. for the necessary off1ce act1v1t1esi report
writing, library work, record- keep1ng, etc.) of the proposed 6- perso o :gg£i~a,
- health physics staff (F1g 13.1- 1), aside from the one 2- person off1ce PP
shown in Fig. 1.2-32. _ o Co

'Response:

The 6-person health physics staff (F1gure 13.1-1)is. 1ntended to perform
- routine functional operations such-as expediting work assignments:
supplying special protective equipment, perform1ng 1aboratory
conducting general and specific plant surveys, and ove
of personnel working at specific work stations-in'co
special work permits. A1l routine record- keep1ng._
activities will be handled by the 6-person health physscs—s-a
the use of log books, standard survey forms, simplified ‘recor
etc. These records will be.maintained by both the 6-person
staff and the clerk ass1gned to both ‘the health phys1cs 1abor
office.

To reduce the necessary record- keep1ng requ1red of such a staff onl
active files will be maintained in the health physics area. ~Non
records will be placed in the QA records center (see Flgure 1.2-32

Dur1ng t1mes of special report writing, temporary use. can be. made of

Lunch-Assembly room and/or the conference room. A small act1ve,
" of health physics handbooks and reference material (books, trade j;
etc.) can be accommodated in the health physics office. Support 1
facilities are available through the central TVA staff 1ocated off51te

Q 331.14-1 : i Amend. 1
: July, 1975




‘ _'Questwn 331 15 (12 3, 13 1 3 1)

_'D1scuss how the prov1s1ons of Regu]atory Gu1de 8 8 and 8. 10 are‘ 0" be :
met in the selection of health physics personnel, as well. as those of -~
Regulatory Guide 1.8 and-Section 4 of ANSI N18.1. Ident1fy a pos1t1on,v
“in the p]ant organization with explicit respons1b111ty -and ‘authority
for ensuring that exposures are ALAP. ‘The: individual 'in that position
“should be directly responsible to someone at a- h1gh«management Tevel o
and shou]d have s1gn1f1cant exper1ence in: power reactor hea]th phys1cs.; o

Resgonse _ _ _
’ Informat1on regard1ng hea]th phys1cs perso”"ii:'”
49

~“Regulatory. Gu1des 1.8, 8 8 8.9, and ANSIVNTB;IH
12.3 ] and 12A.3.2 , o

Q331.15-1

Amend. 49"
Apr. 1979 -
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Questlon 331. 16 (12 3)

Describe the’ expected personne] ‘traffic pattern through th Lfa i1
particularly ‘through the-health: phys1cs, laundry, -
Describe how: the controlled access openings throug,out theap

‘control personnel flow. : Describe what provisions are made to assure
‘that radiation levels from the decontamination room and: 1aundry rooms:
will not interfere with 1ow 1eve1 mon1tor1ng in the hea]th physics area.

:;Resgonse

Information regard1ng personne] traff1c is prov1ded in deta1] 1n Se't'
12.3. 2 . _

.(\.

Q331.16-1 "H'
| Amend1998v




;;Est1mated expected man “hours -of occupancy for the rad1at1on areas 1n the»

- plant is 1ncorporated in new Section 12. 3 4 and new Tab]es 12 3~ 3 and
~12.3-4. .

Quest1on 331.17 (12 3)

: Prov1de est1mates of expected man hours of occupancy for.the p]ant
'rad1at1on areas and for areas with expected airborne rad1oact1v1ty

‘concentrations during normal operat1on and ant1c1pated operat1ona1
Voccurrences

Respaonse:

Q331,171

~ Amend. 25
Aug. 1976
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”Quest1on 331.18 (12 3)

 cal equipment and instrumentation for perf orming ra
““nation surveys, for: airborne radioactivity: 'sampling Y
monitoring, and for personnel monitoring during. normal

protective: c]oth1ng, and portable and lab :
»1nstrumentat1on S - Sl

-Resgonse

1

-2
3. 12.3-5, Personnel Protection Monitors - Area Monrtors_~
4.

Prov1de the cr1ter1a for se]ect1on of portab]e an‘

cipated operational occurrences and accident conditions.. Descr1betthe o
instrument storage, calibration, and maintenance facilities.: ‘Describe
the health physics facilities,. Iaboratory facilities for- rad1oact1v1ty o
analyses, protective clothing, respiratory protective equipment, decon-
tamination facilities (for equipment and personnel) and other contami-
nation control equipment and areas that will be ava11ab1e Ind]cate '
whether, and if so how, the gu1dance provided: by - Guides
8.4, and 8.9 has been followed or describe ‘the
used. Describe -storage locations for: res

The criteria for se]ect1on of mon1tor1ng and laboratory equ1pment 1s f’*
contained in the following Tab]es _ O

12.3-1, Typ1ca1 Portable Hea]th Phys1cs Equ1pment
12.3-2, Typical Health Physics -Laboratory Eqi

12.3-6, Personnel Protection Mon1tor1ng - Contlnuous Air Mbn1tors*

1 Add1t1ona] 1nformat1on is prov1ded in Sect1on ]2 3

Q331.18-1 e
v ~ Amend. 49 .
Apr, ]979 A




"Quesuon 331.19 (12.3, 9.1:3.1:4, 10.4:2. ).4)

. Prov1de estlmates of tota] man- rem doses expected to: result fro‘ ou;
' and-in-service inspections and from transfer of spent fuel. Ident1fy
approx1mate expected dose rates and’ annua] man-hour requ1rements .

‘:Resgonse-
f The CRBRP in-service 1nspect10n program js discussed in PSAR Section - o
5.3.2.1.3. The principal emphas1s in the program is placed .on visual cond1-. 2

tion 1nspect1on Remote viewing capab111t1es are being developed to
permit viewing the primary coolant boundary in the PHTS ce]]s and p1pewaysﬁ
Rev1sed Section 12.1.5 prov1des the 1nformat1on requested

Q331.1941

Amend, 25
Aug. 1976
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| Question 331.20 (12.3)

sections 12.1 and 12,3, 3

 awu»Umﬁwmﬁwm@mfmgmthmmmwa@umtmtmcmmmyﬁfff
. rodm,jand.ﬁhe eXiStancefpf:afdfnect;torkidor;to the.office.area,:apparently'1‘
1no;'requirin tp&gsggé;thqugh'theichange'area;g" SRR R

- Response:

Additional information r¢$pohdingftq;thfs:QQésﬁiOnfis;ﬁfpvidéd ih‘piﬁ:'

@200 Amend. 50
Lo . June:]979'j:>', o




g:;*'. _ _7' Quest1on 331 21 (12 3) | LA o
. -~ In add1t1on to. the 1nformat1on to be.. supphed in response to 1tem

331.19, provide estimates of total man-rem doses- expected to- resu]ts“
- from operat1ons, ma1ntenance, and radwaste hand1ing.

Resgonse

Estimates of man-rem doses for .CRBRP ‘from operat1ons ma1ntenance,
and radwaste handling are prov1ded in revised Sect1on 12 1 5.

Q33l<21_'1, SR ~ Aug. 1976




“apply to- the design and- operat1on of’ CRB

Question 331.22 (12.1' 12.2)

Your answer to 1tem 331.1 is 1ncomp1ete Prov1de a. copy of the mater1a1 in-

TVA's General Release Manual pertinent to assuring that occupat1ona] radia- -
tion exposures are low as is reasonably achievable (ALARA). "It is not clear
that principal responsibility as applicant, and later as licensee and:plant’

operator, will always reside with TVA. Therefore, provide in 12.1.1.2a and '
12.2.7a of the PSAR, a statement of management p011cy to assure that ra
tion exposures to plant personnel will be kept ALARA. If the pr i
Regulatory Guides 8.8 and 8.10, ‘to the. extent that particu
;rw111 not -bé. fol

specific a1ternat1ve approaches to be us

Resgonse _

Response to this quest1on has been prov1ded in rev1s1ons to Sect1ons ]2 1 1 2"
and 12.2.1 and 1in Append1x 12A (new)

Q331.22-1

Amend. 14
Mar. 1976




(je\ ' Quest1on 331.23 (JZ 1 3)

; Include a d1scuss1on of the ‘extent to which you. w1]1 use’ h1gh'" :
temperature/high flow rate f11trat10n, low Co-59° pr1mary coolant:
‘ _surfaces and reduced stelhte in contact with the pr1mary coolant

Resgonse

| The response to th1s quest1on is in three parts as follows:

‘A. F11trat10n - High. temperature/h1gh flow rate filtration of the o

~primary sodium will be accomplished prior to initial core 1oad1ng, B
Purification of the primary sodium by filtration is not 1ncorpora"

into the p]ant des1gn for use during power operatlons B '

Core spec1a1 assemb]1es w1]1 be 1nserted 1nto normaiﬂ

control, and radial blanket assembly’ pos1t1ons
loading to f11ter any . undetected or fine consteuction d
from the primary sodium. Filtration will be accomp11sh:
plant expected mass flow rate and temperatures of 400° - 800°
The core assemblies will remove particles down to 104 mlcr ns.

B. Low Co- 59 Materials - Sta1n1ess steel mater1a]s in ‘the core -
assemblies, control -assemblies, radial blanket assemblies,. -
removable rad1a] shielding, and upper internals have controlled
Co-59 content defined in equipment specifications. The .Co-59

an Tevel is limited by specification in component materials
{T consistent with neutron flux level and expected material. temperature
v 'jIn the high neutron flux regions (core assemblies), the-Co-59 Timit..
‘ is.0.05%. It is estimated that having nominal (<0.2%) Co- 59° levels: 1n
: materials outside of the regions designated above w1|| 1ncrease L
the total Co-60" re]ease by less than 0.25%. -

C. Reduced Stellite Surfaces - The only Stellite identified
for use in contact with the primary coolant is in.the.
Cold Leg Check Valve as 1nd1cated in Section 5.3. 2 3.3 and
Table 5.3- 6 '

Q331.23-1 ' - Amend. 11
_ ' : Jan. 1976




. Quest1on 331 24 (12 1 5)

-materials are:expected;fprovide*estimates-of*the}concentr

®~

For areas in wh1ch s1gn1f1cant a1rborne concentrat1ons of rad

hours of. occupancy in- each such -area, and est1mated man rem doses

Response

No area w1th1n the p]ant is an "airborne rad1oact1v1ty area" as def1ned
by paragraph 20.203(d) of 10CFR20. The head ‘access area of the

~reactor containment building is the only area of the plant in which
. continuous (40 hours/week) exposure to the environment would resu]t 1n

a measurable exposure (100 mrem/year) due to airborne rad1oact1v1ty : _
Therefore, the head access area is the on]y area addressed by th S resp nse

The estimated concentratlons of ‘airborne - rad1oact1v' y;1n‘th
access area is shown on. Tab]e 12.2-2 of. the PSAR.: ;
occupancy. in theihead a €a’ ha””been est1mated as’” 220 ‘mal
This estimate -of:occupancy includes-head access area ‘acti
periods of reactor operation, reactor shutdown and reactor. refue
(See NRC Questwon 331 17 for further deta1]s) '

Based on th1s 1nformat1on, the upper limit man-rem dose due so]e]y to

'ja1rborne radioactivity is 0.21 rem/year.

i o Amend. 11
0331.24-1 . Jan. 1976




®

R

-Section 12.2.4, Airborne’ Rad10act1v1ty Mon1tor1ng, descr1bes overa]]

‘var1ous types. of monitors to be used. The capab111

A ~additional detailed 1nformat1on to demonstrate th1s_

Quest1on 331 25 (12 2 4 1)

Cont1nuous mon1tors on once through vent11at1on (12 2~ 3) and on
effluents (12.2-3a) are discussed in 11.4.2.2. Provide suff1_1ent
information about location, shielding, dilution factors from var1ous
compartments, background radiation levels, and détector and co]]ector
efficiency to demonstrate a capability to detect one MPC-hour (part1-
culate or gas) in any compartment or area for wh1ch the mon1tors app]y

Resgonse'

monitoring for airborne radioactivity in the CRBRP. Sub- section. 12'
Mon1tor1ng System Description, provides operational descr1pt"

Hour -in the applicable compartments and- areas wi

currently ava11ab1e and will be included in the FSAR:

331.25-1 . : o _ Amend. 9
Q‘ 1.25-1 | D175




e o Quest1on 331.26 (12. 3)

‘ . The trafﬁc pattern you descmbe in your answer to 1tem 331 16, for‘ o
personnel, through the HP ]aboratory to. the 10cker room to the RSB; -
‘appears to apply only to men. Women can enter their Tocker room di-
" rectly from the outside corridor, but not from the controlled corridor.
‘Describe how comparable traffic. flow contro] will be ma1nta1ned for
women. :

vResgonse°

Women traffic f]ow contro] w111 be ma1nta1ned in: the same manner as
49) \1nd1cated for ‘men (see Section. 12.3.2. ) S v

Q331.26-1

Amend,_49;
Apr.. 1979 .




Quest1on 331 27 (]2 1)

Y0ur response to 1tem 331 2 1s 1ncomp1ete Descr1be’1n detail the
specific 'steps to be ‘taken to follow: the guidance-given in Regulatory.
Guide8.8 regarding the following provisions;:and-provide descriptions -
of specific alternative approaches to be used, to- demonstrate that
'(Reference may be made to other chapters of the PSAR)

(1) equ1pment that may require serv1c1ng hnll be deSIgned and Tocated : .
: to m1n1m1ze serv1cet1me, : : T S

jResEonse

-des1gn requ1rements Features spec1f1c to 1nd1v1dua1 systems ar
in the system design. requ1rements Exaniples of overall p]ant serv
© access desvgn cr1ter1a are as follows ' Sty

‘a; ‘Al] components shall be made read11y a "ess1b1e andﬁm inta
* able with-a ‘logical ‘removal-path.  Pro
‘included, where: pract1cab1e, for- 1so]a
cont1nued operation of the plant. Pad-éyes ‘sha’ -
L cally located in radioactive cells for 1nsta11at1on of porta,le
ézj\v e o _ Ash1e1d1ng or for mountlng p1pe restra1nts or tool1ng '

S : - b.. The plant design shall be. such that ma1ntenance can’ be per-
L -+ formed with adequate maintenance access for personnel and for
' : ' B 3u1red tools, ‘and*with minimization:of:scaffolding, rigging - -
portable sh1e1d1ng required to fac111tate the work for both'_ A
schedu]ed and" unschedu]ed events. '~ S

c. Maintenance access for serv1c1ng and/or ‘erioval or rep]acement -
. shall be prov1ded for each component that 1s to be malntalned

- d. Clearance shall be prov1ded between adJacent components and
" structures for personnel access, installation and operat1on
- of tooling, and installation of temporary §hielding. Over- . .
~head room shall be provided for equipment: removal and replace-
ment. “~The fo]]ow1ng represents spec1fic maintenance envelope L
‘requ1rements _ S : _ S

‘ff’l)_ A nominal 3'- 0" ma1ntenance clearance space sha]] be
' prov1ded for a11 maJor components and p1p1ng 24" and
1arger ‘

331.27-1 :
Q_ Amend. 30
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_‘Z)Q'For in- serv1ce ma1ntenance requ1r1ng cutt1ng and _
- re-we1d1ng of pipe, access space must- be prov1dedf

. The:most:- restr1ct1ve clearance ‘is: expected ‘t0:
cutting the: p1pe ~Specific. access: requ1rement,: r
“function of: pipe: rad1a1 -and- ax1a1 d1mens1ons have b en
'udeveloped for project use. NP .

e. A m1n1mum of 7'- 0" clearance from the f1oor to any overhead
-~ obstruction shall be provided for all sta1rs wadkways and
.other: personnel access ways. S

. Item 2: equipment and components requ1r1ng serv1c1ng w111 be: des1
o '_ be movab]e to the 1owest pract1cab1e radTa jon f1e1ds,

"wherever poss1b1e non- rad1oact1ve p]ant components are 10-”
~practicable radiation field as a part of the over 1 ‘plant’ design crite
The: ma1ntenance system ---- des1gn -eriteria.. prov1des fo thefremova1 -an

i ]of the fol]owmngfsystems

'ax; Liquld Gaseous and So]1d Radwaste

‘e-b...6105ure Head 0perat1ons s . R L
g c Refuehng and Fue] Handhng Systems '- . ; R | ’ ‘
'ds'“Control Rod Dr1ve Remova] Operat1ons R o | | |

sae.<»Ma1ntenance WOrk on. Large Equ1pment

'_Prov1s1ons have been made for remote removal of components from h1gh rad1at1on'.”i'

" areas (Zones 4 and-5) to. restricted areas (Zones 1.and 2). The design ‘require-

. ments" for-components within. the reactor cavity. require; that a11 components
'shall .be made:as readily accessible and serviceable as pract1ca1 -Equipment
jrequ1r1ng 1nspect1on and maintenance shall be" arranged to reduce the diffi-

" culty which:might result from high-radiation. 1eve1s, h1gh temperature sod1um,'
sod1um frost and rad1oact1ve gas : A : :

"Examples of this des1gn approach are the flux mon1tor equ1pment (source, : o
- wide range, andvhigh level power detectors) wh1ch can be remotely removed from‘ .
the reactor cavity, the Tiquid Tevel detectors which can be remotely removed. -

:. from.the reactor vessel and overflow vessel, and the detectors in the fa11ed
_lfuel detect1on system in the PHTS cells. :

N Item 3: the best ava11ab1e va]ves, valve packlng, and gaskets will be. used
-to m1n1m1ze 1eakage and splllage of rad1oact1ve materlals,

ST : - Q33n.27-2 o Nov. 1976 .




: Response

The overaII pIant des1gn cr1ter1a recognlzes the 1mportance of "best" .
grade components to. minimize radiation exposure. -Specifically, des1gne_x
dictated  maintenance:will be reduced through .application of fail-safe "~
features, des1gnat1ng components which require little or no prevent1ve DA
maintenance and ass1gn1ng tolerances which.allow for use and wear through-
out the equipment's useful life. The effects of redundancy requirements "

on maintenance of essent1a1 equ1pment shall be cons1dered 1n the des1gn
.se]ect1on process _ :

The spec1f1c problem reIated to valves s weIl recogn1zed by' II sy
and d1scussed 1n the response to Quest1on 331 4 parts 3 El

The quaI1ty of ‘the sod1um vaIves is cons1dered to be the “best av
. because of :the des1gn criteria, construction standards, testing
requirements. It is a des1gn obJect1ve that. the va]ve assem_gimJ
no maintenance: for the vaIve serv1ce 11fe .

The valves W1II be constructed in accordance w1th the requ1rements of L
Sect1on III D1v1s1on 1 of the ASME Bo11er and Pressure Vesse: :

will’ be part of a documented quaI1ty assurance program 1n accordance w' o ‘
Article NA 4000 of ‘the:Code. o , T

'Item 4: shield deSIQH Spec1f1cat1ons w11] 11m1t vo1d content,;..-'ff o

The concrete sh1e1ds will be constructed to ‘minimize voids. Voids.can: be-;
classified in two general categories: (a) those constructed.. 1n sh1e1ds

to accommodate equipment penetrations and vequired duct work, and (b)

~ those which occur due to constructability d1ff1cu1t1es The first C]a551~a
is: d1scussed in deta1] 1n Chapter 12 1 of the PSAR S

The plant construc'”‘"'1ty requ1rements desrgn, and qua11ty contro] b
: : th of ‘unintentional voids. -
The. fon ,_controI and des1 s

-'standarf X

- a. 'Regulatory Gu1d:ﬂ 69 "Concrete Radlatlon Sh1e1ds for Nuclear Power 3
“Plants" isapart. of the overall ‘plant des1gn criteria. . The gu1dance
prov1ded w111 be used 1n the des1gn ‘of the concrete sh1e1ds

- b.  The shield walls shall have the m1n1mum -rebar allowed by code

c. A1l structural and shielding concrete shall be of high strength (4 000
psi).

d. High dens1ty concrete shall not be used unless abso]ute]y requ1red for
a specific small area.
T 3 . Amend. 30
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Where concrete shield walls are required, their contlnuous'd1StribUt1ons
will be assured by vibrating the concrete and. by p]ac1ng the: concrete 1n
6 1nch to one foot lifts dur1ng p]acement o

" PSAR Section 12.1.3 discusses de519n basis wh1ch has been 1nc1uded 1nithen
shield design for poss1b1e shield wall irregu]ar1t1es

o Item 5: 1nter1or surfaces as we]] as the 1ayout of ducts and p1pes w11] |
~+ be designed to minimize buildup of contam1nat1on, : Lo

Response

Inter1or surfaces as we11 as the layout of ducts and p1pes w1]l be des1gned
to minimize the buildup of contamlnatlon based on the gu1dance of Reference
0331 27-1. . e . . : . ,

Among these cons1derat10ns for the HVAC des1gn are the fo]]ow1ng

Ducts -and cas1ngs w111 be des1gned to m1n1m1ze the sharp turns, pro ; 51ons,
and’ crevices that can collect contaminates.. . Eas1]y openab]e access: doors :r3]
will Be provided at strategic and accessible" locations- in. the ducts.. 0 o T

Cas1ngs, filter mounting frames and .ducts will be ab]e to. withstand. ant1—>
cipated system pressures w1thout distortion, fatigue, or. yielding:of . such
magnitude that 1n1eakage or bypassing of. the filters resu]ts :

Ducts will be s1zed for transport ve1001t1es ‘needed to conveys, : w1th0ut
settling, part1cu1ate contaminates. Ducts and casings will be coatedsand/or
pa1nted with materials consistent with corrosion .that.can be expected in:
this particular application and with the size of the duct. Corrosion and
radiation resistant paints and coatings, as a minimum will meet the requ1re-
ments of ANSI N512 for "Tight exposure"

The following overal] plant design requlrements have been 1nc1uded to 11m1t '
the number of undra1nab1e 10cat1ons : :

Liquid- conta1n1ng systems and/or componentssha]] be des1gned to fac111tate [31
complete drainage.. For components that cannot be completely drained by nor-
mal _means, prov1s1onssha11 be included in the design of the. component . to -

© pemit use of other 1iquid remova] methods ut111z1ng ma1ntenance equ1pment.

The de51gn of sod1um conta1n1ng equ1pment and/or components sha]] m1n1m1ze
crevices and pockets which would make comp]ete sodlum removal d1ff1cu1t

This requ1rement to limit sodium-containing. pockets a]so serves to 11m1t

potential crevices for solids. It should be noted that LWR -type "Crud"
cannot exist in sodium mediums.

Amend. 31
Nov., 1976
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'The ducts used for env1ronmenta1 contro] of cells having 51gn1f1cant ‘
radiation sources are part of the Recirculating Gas Cooling System (RGCS)=
This system cools the cell atmosphere on a recirculating basis. If th S
cells require atmosphere-changes, this venting will_ be routed :th ough S
CAPS system. ' The ducts for the RGCS are designed to perm1t "the control of -
contamination: - These..ducts will not normally be: contam1nated by any251gn1—

~ ficant radiation source -except: for noble gases ‘released in the fue]\ r Ting

- cell and EVST. Associated.cooling .equipment Tocated in. unsh1e1ded .areas can-

be removed for de-contamination .without releasing. atmosphere “from the ce]]s
containing rad1oact1ve sources. -However, the equlpment is: des1gned to., be re-
turned to service following the equivalent of a primary sodium spill” wh1ch

is est1mated to y1e]d an equ111br1um sodium aerosol: concentrat1on of 1. 0
uci/cc. : :

Item-6: movab]e sh1e1d1ng and convenlent means for 1ts ut111zat1on w111
be available for use where permanent sh1e1d1nq is needed but j_'
- impractical; : ST

Response

The overall plant des1gn cr1ter1a fequires the fo]low1ng prov1s1ons for "
temporary shielding: - , Lo

‘a. Rad1at1on from sources within the cell shall be limited e1ther by
removal or by permanent or temporary 1oca1 sh1e1d1ng as. requ d..

b. As discussed in item (1) all components shal] be made read11y access1b1e
and maintainable with a logical removal path def1ned and - documented
Provisions shall be included, where practicable, for isolating compo—,
nents to permit continued operation of the plant. Pad-eyes shall be -
strategically located in radiocactive cells for installation of portab]e :
sh1e1d1ng or for mounting pipe restraints or tooling. .

c. As d1scussed in item (1) clearance shall be prov1ded between adJacent
components- and structures for personnel access, installation and '
operation of tooling, and installation of temporary shielding.
Overhead room shall be provided for equ1pment removal and replacement

In addition the overa]] p]ant design criteria requlres that in large areas, v
such as a primary heat transport system cell, portable or permanently '~ - l3]_‘
installed work platforms shall be provided as required for maintenance . '
operations. These platforms can be used to support shielding and in. spec1a1

cases may be designed as a permanent1y 1nsta11ed ma1ntenance sh1e1d1ng

.Item 7: remote hand11ng equ1pment w111 be prov1ded where it 1s needed
‘ "~ and pract1ca1 :

. Amend. 31
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_ Response |

_The overa]] p]ant des1gn requ1resfthat each system cons1der theg

'_'The logistics of al] ma1n : : idere
including; the paths a1l equ1pment must fo]]ow, ‘the availabi R
capac1ty, 1ift, and area coverage ‘of- ‘handling devices; port and hatch
size ‘and” 10cat1ons _rotating and other -special -handling requ1rements, :
operator stationing with respect to safety and visibility; and - o

. requirements for pits or other temporary storage of transfer areas.
- Special equipment shall be -identified as required by each system:

Examples of remote hand11ng equ1pment are g1ven 1n response to- Quest1on
331.4; Parts 1, 2, 4 and 9.

Reference: _ _ _ _
Q331 27-1 ORNL-NSIC-65, "Design, Construction, and Test1ng of ngh Eff1c1ency

Air F11trat1on Systems ‘for Nuclear App]1cat1on pg 219 - k3
dated January, 1970 ‘

Q.26 et s )
P _ . . dan. 1977




. "Question 331 .28 (12 1) v
Your. response to item 331 3 is 1ncomp1ete Provide addition 1nformat10n TN
about members of the TVA ALARA Committee, and any other personnel who are
responsible for radiation protection design review (item.{c}, page 12A-3).
Provide a tabulation for these personnel by position title, 1ist1ng the
. number of years of health physics training and experience requirements -
~ for each.- Describe arrangements to assure that such radiation protection N

reviews are performed throughout the design process and that adequate
records are kept to document the comp1etion of each such rev1ew :

, Resgonse.

| The fespchSe to these questions are péovidédainngctToh”téA;'}

49,
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" The third 1eve1 of revxew is performed at the formal component de}; (T
" reviews and is consistent .with the Project QA requirements. 'The radia- .. ~ =
“tion protection/shielding- des1gners at ‘each Reactor’ Manufacturer an Wthe{__'*-"

B resulted, in the other cases, a response will be: prepared-fo

Architect Engineer ‘participate in the approprlate reviews and must

“»approve the sh1e1d1ng des1gn of the component des1gn before re]ease

The CRBRP ALARA reviews with the hea]th phy51c1sts w111 be held at '

‘Teast twice a year through construction, and periodic system reviews-

will be conducted as described above. The first review meeting with =
the health physicists on the ALARA committee has been'he]d‘and comments -

‘:from the health physicists have been provided to the Project. These_n T

comments have been evaluated and in specific cases design: chang

to the health physicists. - ALARA review documentat

cons1stent w1th the standard Proaect correspondencezand;f111 ] " ,v,ﬁtﬁ?

S : Amend.,30-
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