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NUCLEAR REGUI-ATORY COMMISSION AACHME-
• _ WASHINGTON, D. C. 20555 H_ _

CK 108"00 '
MAY 1 ? 1978

XFWF_J_ _ "

Docket NOS: STN 50-491' _'_
STN 50-492
STN 50-493

Duke Power Company / ..
ATTN: Hr. W. H. Owen, Vice President

Design Engineering
P.o.Box2178
Charlotte,North Carolina 28242

Gentlemen:

--:....... SUBJECT: MODIFICATIONOF GEOLOGICMAPPING PROGRAM- CHEROKEENUCLEAR I

_:) SERVICEWATER POND DAM L_
On Hay 4, 1978 representativesof the Duke Power Companymet with _:
the NuclearRegulatoryStaff to discuss proposedmodificationto
the geologicmapping programin the Cherokee NuclearServiceWater
"PondDam Foundation. As was indicated in your letter dated May 5,

_" 1978, an agreementwas reachedon an acceptablemappingprogram. _ "
We have reviewedthe description in your letter of May 5, 1978 f
and herebyconfirmour conclusionthat the proposedmodification_,s :'
acceptable. I i"""_

_ hief -

"> Light Water Reacto_ Branch No. 4Divisionof ProjectManagement -'-.

cc: See Page 2
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

,( <1-cy.::vl ATIACHME8' 
CK '108.00 .>t 

Docket Nos: STN 50-49l 
STN 50-492 
STN 50-493 

MAY 1? 1978 

Duke Power Company . 
ATTN: Mr. W. H. Owen, Vice President 

Design Engineering 
P. O. Box 2178 
Charlotte, North Carolina 28242 

Gentlemen: 

. -SUBJECT: mDIFICATION OF GEOLOGIC MAPPING PROGRAM - CHEROKEE NUCLEAR 
SERVICE WATER POND DAM 

On May 4, 1978 representatives of the Duke Power Company met with 
the Nuclear Regulatory Staff to discuss proposed modification to 
the geologic mapping program in the Cherokee Nuclear Service Water 

-Pond Dam Foundation. As was indicated in your letter dated May 5, 
1978, an agreement was reached on an acceptable mapping program. 
We have reviewed the description in your letter of May 5, 1978 
and hereby confirm our conclusion that the proposed modification is acceptable. 

cc: See Page 2 
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/ ev~~ Varga~thlef 
Light Water Reactol"S Branch No. 4 
Division of Project Management 
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Dul_e Power Company - 2 - MAY _ ? _TB • ._"_':_"
2

..
CCS:

William L. Porter, Esq.
Associate General Counsel -_ '
Duke Power Company _'_
Charlotte, North Carolina 28242 _.'._..

J. Michael McGarry, Ill, Esq.
Debevoise & Liberman
700 Shoreham Building :..
'806 Fifteenth Street, N W. w-._'

• ,- . , !t

Washington, D. C. 20005

William A. Raney,Jr.
- Special Deputy Attorney General L. -..

•AttorneyfortheStateof I

North Carolina
• Department of Justice ...
C_ P.O.Box629

.,¢ Raleigh, North Carolina 27602

Mary Apperson Davis, Chaiman ,-_,
Yadkin River Committee t_'_.

0 Route 4, Box 26l
Mocksville, North Carolina 27028 !.

_- Thomas S. Erwin, Esq.
P. O. Box 928

oc) Raleigh, North Carolina 27602 I--._:_-

-" David Springer _-_,_t..
The Point Farm _.;-._

• Route 4 "'_'_'_.,_.
) Mocksville, North Carolina 27028

William O. Pfefferkorn, Esq.C7_--

2124 Wachovia Building "_ -

Winston-Salem, North Carolina 27101 .r_

IlIImlm,
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Duke Power Company 

ccs: 
William L. Porter, Esq. 
Associate General counsel 
Uuke Power Company 
Charlotte, North Carolina 28242 

J. r~ichael HcGarry, 111, Esq. 
Ucbevoise & Liberman 
700 Shoreham Building 

. 806 Fifteenth Street, N. W. 
Washington, D. C. 20005 

Will iam A. Raney,' Jr. 
Special Deputy Attorney General 

. At torneyfor the State of 
North Carolina 

Department of Justice 
P. O. Box 629 
Raleigh, North Carolina 27602 

Hary Apperson Davis, Chairman 
Yadkin River Committee 
Route 4, Box 261 
Mocksville, North Carolina 27028 

Thomas S. Erwin, Esq. 
P. O. Box 928 
Raleigh, North Carolina 27602 

David Springer 
The Point Farm 
Route 4 
Hocksville, North Carolina 27028 

c- ~Jilliam G. Pfefferk.orn, Esq. 
2124 Wachovia Building 
Winston-Salem, North Carolina 271al 

C\{ 110S·00 

MI\Y ''1 ~7S .. 

1 .. -------------------------.-----~~~''"".: ... ''' ... .. -,_ .... 



'-  a,.II-ACHMEN'I# _ "_'0. UNITEDST._TES _ ,..:;..= .

NUCLEAR REGULATORY COMMISSION i"_'- , L. I _ _'i:,.1_ !,_ o WASHI,_IGTON. D. C. 20555

MAY I. t 1978 [,','_( 1:5 i978

J. (L,ARY

Docket Nos: STN 50-491 ( ._ _SI
STN 50-492 .i)_., _3_0 FSTN 50-493 I c'.l"

(I

APPLICANT: Duke Power Company t K I I ON" 00 " ' I I

FACILITY: Cherokee Nuclear Station, Units I, 2 and 3
r .._w

SUBJECT: MEETING OF HAY 4, 1978 TO DISCUSS THE GEOLOGIC _
MAPPING PROGRA;4FOR THE NUCLEAR SERVICE WATER P*_;-:

DAH EXCAVATION
Representatives of Duke P_er Company (applicant) met with members I

--- of the Nuclear Regulatory Staff in Bethesda, Haryland on May 4, ]978, L' to revic_ the results already available and plans for the remainder
'_ of the geologic mapping program for the nuclear service water dam _.

excavation. In the central section mapping has been completed over all
the areas from the upstream to the downstream edges of the excavation. _._-

(:_ In this section the features identified trend in a downstream-upstream
direction perpendicular to the length of the core trench. Because of
this excavation, most features would have been identified with m_pping r.

I

in the core trench excavation without mapping in the large areas [-
_r upstream and downstream of the core trench, l_e same trends occur
cO in other sections of the core trench. The staff generally agreed with I

the applicant_ conclusion that the available information provided a L

--- sufficient basis for limiting the area of mapping upstream and downstream -'c4"-_
of the core trench in the remaining sections to be mapped. _._;-

_> lhe staff suggested several actions and procedures that shou|d be
considered in establishing a limited area program. The applicant __.A,

C_ will consider these suggestions in formulating a revised program.
He plans to describe that proposed program in a letter that will
request staff review and comment.

. . - : "-;,_'_v" "-

C. Hoon, Project Hanager Y
Light l.laterReactors Branch No. 4 L._;
Division of Project Management [_-

Enc]osure: !_.," I

Attendance List

cc: See Page 2
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Docket Nos: 

UNITED ST-\TES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON. O. C. 20555 

STN 50-491 
STN 50-492 
STN 50-493 

MAY 11 1978 

;'\ .. , ...... -~" 
I • ' • ~. i V t,.,.1 

p/\ ... 1 :'j 1918 

Ie J. Cl,'RY 

APPLICANT: Duke PO\'ler Company CK 
FACILITY: 

SUBJECT: 

Cherokee Nuclear Station, Units 1,2 and 3 

MEETING OF MAY 4, 1918 TO DISCUSS THE GEOLOGIC 
MAPPING PROGRAH FOR THE NUCLEAR SERVICE WATER 
DAH EXCAVATION 

Representatives of Duke Pa~er Company (applicant) met with members 
of the Nuclear Regulatory Staff in Bethesda. r~ary1and on May 4, 1978, 
'to reviB'I the results already available and plans for the remainder 
of the geologic mapping pl'ogram for the nuclear service water dam 
excavation. In the central section mapping has been completed over all 
the areas from the upstream to the downstream edges of the excavation. 
In this section the features identified trend in a downstrea~upstream 
direction perpendicular to the length of the core trench. Because of 
this excavation. most features would have been identified ''lith fT'.apping 
in the core trench excavation without mapping in the large areas 
upstream and dO\,lnstream of the core trench. The same trends occur 
in other sections of the core trench. The staff generally agreed with 
the applicants conclusion that the available information provided a 
sufficient basis for limiting the area of mapping upstream and downstream 
of the core trench in the remaining sections to be mapped. 

The staff suggested several actions and procedures that should be 
considered in estab1 ishing a limited area program. The appl icant 
will consider these suggestions in fOl-mulating a t'evised program. 
He plans to descl'ibe that proposed prog.am in a letter that ,~ill 
request staff review and comment. 

Enclosure: 
Attendance List 

cc: See Page 2 

A /I, ,//. /1 .. 
L-t'J/...~/ . ... : :' --.'?l,./ 

C. Moon. Project Manager 
Light \·later Reactors Branch No. 4 
Division of Project Management 

0731 



r_IAYI t 1_78 1
...... 9: ...... _Ke .Dower Ccm_pany _ 2 _ I

CCS: i

,,illiam L. _'orter, E._]. C K 1108" 00
Associate General Cotmsel

Duke Pc_wer Compa,,y _;r.
Charlotte, North Carolina 2_1242 _'.xk-.,"

d. Michael blci;arry,Ill, Esq.

DeDevoise& Liberman i
700ShorehamBuilding
IJ06FifteenthStreet,N.W. i
Washington, D. C, 20005 1

William A. Raney, Jr...-_--__.k_ "a'["

Attorney .for theState of
florth Carolina

Deparb_ent of Justice
P. O. Box 629

" -:-: Raleigh, North Carolina 27602>9

I_ Mary Apperson Davis, Chairman _-
Yadkin RiverCommittee -"-""

C.O Route 4, 8ox 26l !"'/%:"
Mocksville, North Carolina 27u28

_. TlK)mas S. grwin, E.F_q. |
P. O. Box 928 LCO Raleigh, North Carolina 27602

-- David Springer
'thePointFar
Route4

_) i4ocksville, Nortl_Carolina 27028

william G.Pfeflerkorn,Esq. "i_'-,.="
2124WachoviaBuilding ,'7-,
Winston-Salem, North Carolina 27101

L;,-,"
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ccs: 
'iill iam L. por ter I Esq. 
Associate General counsel 
Duke P<Y .... er Company 
Charlotte, l~orth Carol ina 2H242 

J. H icha~ 1 No:.~arr y , II I, I::sq. 
Debevoise & Lib~rman 
7UU ShOreham Buil~ing 
Utl6 Fifteenth street, I~. W. 
Washington, D. C. 1~005 

Hilliam A. Raney, Jr. 
St:ecial oeputy Attorney General 
Attorney.for tne state of 

north Carolina 
ueparbnent of Just ice 
P. O. OOX 629 
Na1eigh, North Carolina 276U2 

I-lary Apperson Da-" is, Cha irman 
Yadkin River corrmiUee 
Route 4, &>X 261 
~mcksville, North Cdrolina 27u2d 

Thomas S. Erwin, Esq. 
P. O. Box 92H 
Raleigh, North Carolina 27602 

David Springer 
The point Farm 
Route 4 
!.'ncksvillp, Nor t.l Carol ina 27028 

c' Wi 11 iam G. Pfefferk'Jrn, Esq. 
2124 \-lachovia Building 
,"inston-Salem, North Carol ina 27101 

AUAOUNMN~T. 
MAY 1 t \978 
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"",';• ATTACHMEN'I'
--- ........ MAY] ] 1978

- ENCLOSURE
?

ATTENDANCELIST g _ _ 1 _)B" (_0' ' '

FOR ,,_:_.

HAY 4, 1978

MEETING WITH

DUKE POWER COMPANY -_
h=,=;==_

........ , Nuclear _ Commission _,_
- _,_,..¢_

C. Moon
J. Kane

R.Jackson !

Duke Power Corna_mp__p_y_ _._.

t', I. Pearce
_L¢_'-.M. Schaeffer ....--,-

C_ W. Lindsay I_

L
) p-,,,-

i:i.
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FOR 

MAY 4~ 1978 

HEElING WITH 

DUKE POWER COMPANY 

. Nuc1.ea!,~_Regu1atory Conmission 

C. Hoon 
J. Kane 
R. Jackson 

Duke Power Company 

I. Pearce 
M. Schaeffer 
W. Lindsay 

ATTACHMENT 
MAY 11 1978 



CK _I08"00 ,i'i __
. . .>'/

,._,_,,,,7_ ATTACHMENT

Oirector of Huclear f_cactor R_gulation
ATTEI_TIO.q: S. A. Varga, Chief
LI,jht _/ater Reactors, Branch it
U. S. Huclear Regulatory C_lssion
_/ashington, O. C. 20555

RE: P_J_ct Bt
Cimrokee Huclear Station
Docket ¢tos: STN 50-491, -492, -493
Duke File = P81-]412.01

_ Dear Hr. Varga :

l_, On _ay 4, i_)7_ our representatives _t _ith C. W. Hoon, R. =. Jackson, a_,_
J. F. Kane of the ]iRC Staff to discuss the. extent of 9eologl¢ mapping r_

C qulred In the Cherokee Nuclear Service Water Pond Dam foundation. An
agree_ent was reached and a copy of the progr_n IB hereby submitted.

As Indicated at th_ _._etin9, we Intend to imp.Iov=w_t this revised geologic
B_pplng program on _y R, 197B.

_D
Respectful Iy subr_!tted,

C_ L.C. Bail
Vice President
OesI on EngI neer i n9

JEE1/_c

Enclosure
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CK 
nay 5, 1~)73 

Director of Nuclear Reactor Regulat'on 
ATT£flTlOH: S. A. Varga, Chlof 
Light Water Reactors, Branch 4 
U. S. Nuclear Regulatory c~~rsslon 
\iashington, D. C. 2.0555 

RE: Pf'aJct:t 31 
Cherokee Nuclear Station 
Docket Nos: 5TH 50-491. -492~ -493 
Duke File: P81-1412.01 

Dear I1r. Varga: 

\ f 
I I I ~ ~J/7.~ 

ATTACHMENT 

On Hay 4. 197& our representatives met \1' th C. W. I-OOn, R. E. Jackson, -,n., 
J. F. Kane of the NRC Staff to discuss the extent of geologIc mappIng r~ 
qulred In the Cherokee Huclear ServIce Water Pond Oam foundatIon. An 
a9r~~t was reached and a coPV of the pro9r~n I. hereby submitted. 

As Indicated at the liieet lng, \~e Intend to Implci\iOl1t this revised geologic 
n~pplng program on Hay 8, J97~. 

Respectfully sub~ltted, 

c L. C. Dafl 
VIce ~resldent 
DesIgn Engineering 

JEo/gc 

tnclosur!l 

. . . . 

- -

, ..., 



CHEROKEE NUCLEAR STATION

Geologic Mapping of the Nuclear Service Water Pond Dam Foundation
!

CK 1108.00
Geologic mapping at Cherokee Nuclear Station in the Nuclear Service Water
(NSW) Pond Dam foundation is presently being done in accordance with Duke
Power Company's con_nitment as stated in the Cherokee PSAR, Section 2.5.|.2(9).

The proposed mapping program includes detailed I"=I0' maps of the NSW Pond

Dam excavation and photographic and laboratory documentation of significant
.... exposed features as well as interpretation of the mode of origin of these

features.

Areas to be mapped will include the following:

: I) Full length of the cutoff trench floor and up to a height of approximately
_ IO feet on the trench walls.

2) The central portion of the dam from toe to toe where the prepared
_ foundation is weathered and partially weathered rock.

3) Limited strip areas, approximately 10 feet by 30 feet in size, near the
upstream and downstream toes when significant geological features are
observed in the cutoff trench to verify the extent and nature of the

_1" feature.

_) Any areas in addition to those described in I), 2) and 3) where the
geologist feels it is necessary to trace large fault or shear features

"" to determine amount of offset or age of last movement.

Additionally, the geologist will provide reconnaissance observations of the
entire foundation during foundation preparation to identify and study, as

"necessary, any anomalous feature encountered. Also the foundation for the
ogee spillway section will be mapped to the extent necessary to identify
significant geologic features.

Since all major shear zones mapped to date at the NSW Pond Dam trend north
to northeast, all other shear zones that may affect the performance of the
NSW Pond Dam foundation should be exposed and identified by the above described
program. The geologic data and information gathered fro_ this mapping program
will be adequate to interpret the mode of origin of the local geologic structure.

The attached sketch dated May 3_ 1978, illustrates the approximate extent
of the program described above.

May _, 1978
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ATTACHMENT 
CHEROKEE NUCLEAR STATICN 

Geologic Mapping of the Nuclear Service Water Pond Dam Foundation 

C K 1108· Ot} 

Geologic mapping at Cherokee Nuclear Station in the Nuclear Service Water 
(HSW) Pond Dam foundation is presently being done in accordance with Duke 
PO\~r Company's commitment as stated in the Cherokee PSAR. Section 2.5.1.2(9). 

The proposed mapping program includes detailed 1"=10' maps of the NSW Pond 
Dam excavation and photographic and laboratory documentation of significant 
exposed features as \oJell as interpretation of the mode of origin of these 

features. 

Areas to be mapped \oJill include the following: 

1) Full length of the cutoff trench floor and up to a height of approximately 
10 feet on the trench walls. 

2) The central portion of the dam from toe to toe where the prepared 
foundation is weathered and partially weathered rock. 

3) Limited strip areas. approximately 10 feet by 30 feet in size. near the 
upstream and downstream toes when significant geological features are 
observed in the cutoff trench to verify the extent and nature of the 

feature. 
~) Any areas in addition to those described in 1). 2) and 3) where the 

geologist feels it is necessary to trace large fault or shear features 
to determine amount of offset or age of last movement. 

Additionally, the geologist will provide reconnaissance observations of the 
entire foundation during foundation preparation to identify and study, as 

"necessary. any anowdlous feature encountered. Also the foundation for the 
ogee spilh/ay section \-lill be mapped to the extent necessary to identify 
significant geologic features. 
Since all major shear zones mapped to date at the NSW Pond Dam trend north 
to northeast, all other shear zones that may affect the performance of the 
NSW Pond Dam foundation should be exposed and identified by the above described 
program. The geologic data and infor~dtion gathered from this mapping program 
will be adequate to interpret the mode of origin of the local geologic structure. 

The attached sketch dated May 3. 1918, illustrates the approximate extent 
of the program described above. 

Hay it, 1918 



June !, 1978

Hemo to File

RE: Cherokee Nuclear Station
Geologic Happing
File No: CK-llO8,00

Heeting with E. O. Porter, NRC - Atlanta on Wednesday, Hay 31, 1978, and
Thursday, June i, 1978, to discuss geologic investigations at the Cherokee
site. Hr. Porter inquired about Zone 12 which is located in the West abutment
of the NSW Pond Dam. I described our procedure for investigating fault

C) features and described the steps being taken to study Zones 12, in particular,
the preparation of thin sections and the cleaning of a window near the up-

S" stream toe of the dam to determine the extent of faulting and the degree of
deformation.

__ H.F. Schaeffer, Engineer-Associate
Civil/Environmental Division

HFSlgc

cc: I.W. Pearce
C. Q. Reeves
D. R. Privett
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June I, 1978 

Memo to fi Ie 

RE: Cherokee Nuclear Station 
Geologic Happing 
file No: CK-II08.00 

e 

Heeting with E. o. Porter, NRC - Atlanta on Wednesday, Hay 31, 1978, and 
Thursday, June I, 1978, to discuss geologic investigations at the Cherokee 
site. Mr. Porter inquired about Zone 12 which is located in the West abutment 
of the NSW Pond Dam. I described our procedure for investigatIng fault 
features and described the steps being taken to study Zones 12. in particular, 
the preparation of thin sections and the cleaning of a window near the up-
stream toe of the dam to determine the extent of faulting and the degree of deformat ion. 

H. f. Schaeffer, Engineer-Associate 
Civil/Environmental Division 

HfS/gc 

cc: I. W. Pearce 
C. Q. Reeves 
D. R. Privett 



$. _. Hager

RE: Cherokee Nuclear Station
Geologic tlapping
_onthly Report - £_ay, 1973
File Nos= CK-II08.00,

Approxlr_ately 21,000 square feet was _pped In the Unit I Final Foundation,
Reactor, Auxiliary, and Turbine Buildln_s. About 330 linear feet of wall
was c_pped In the Auxiliary Building. At the NS_ Pond Dam approxi_ately
60,OO0 square feet was mapped during Hay. Of this total, about 28,_00
sqq_rQ feet L_as n_pl_ed In saprollte on the ,-_str_-_ =!dE of the _'est
abutment.

A _eetlng was held at the RRC offices in bethesda, _aryland, on Thursday,
HaY _D 1978 to discuss a revised mapping prograr:l for the Huclear Service

O,_ t_ater Pond Darnexcavatlon. (Ref_ Hemo to File dated Hay 5, I_?fi).

_ Study of thln-sectlons from Zone 11 Indicates that the shear is similar
to features prevlously _scribecl it the Cherokee site and do_s not have to
be reported to the Hgc. A report on Zone II will be prepared.

Zone 12 wal discovered during final foundation mapping at the NSWPond
Oam and reported to I. W. Pearce on Hay 22_ 197_. S_q_|es wore taken for
thl n-sect Ion anal ys I s._T

CO At the end of the mcmth seven geologists were working full-time at the
site, During June, six 9eologists will be needed.

Uork by i). R. Privett during Hay consisted of checking geoloblc maps and
_ preparation of thin-section reports for Cherokee.

H. F. S_.haeffer, Engineer-Associate
Civil/Environmental Division

HFS/_

cc: I. _. Pearce
C. _. Reeves
D, R. Prlvett
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June 6, 1970 

s. B. Hager 

Rt:: Cherokee r~uclear Station 
Geologic Happing 
Monthly Report - liay. 1973 
file Hos: CK-lI08.o0, G&-e=iji-

Approximately 21,000 square feet was napped In the Unit I Final Foundation, 
Reactor, Auxiliary, and Turbine BuildIngs. About 330 I'near feet of wall 
was mapped In the Auxiliary BUilding. At the HSW Pond Dam approxl~ately 
60,000 square feet \'1as mapped during Hay. Of tola total, about 28,400 
sqqarc feat \oIilS mapped rn saprolite on the t.~stre~m :ld6 of too ft6st abutment. 

A meeting was held at the NRC offices in Gethesda, Maryland, on Thursday, 
Hay ~, 1978 to discuss a revised mapping pnogram for the Nuclear Service 
Water Pond Dam oxeavat'on. (Reft Morna to file dated Hay 5, 1~78). 

Study of thin-sectIons from lone II Indicates that the shear Is similar 
to features previously described At the Cher.oY~e site and does not have to 
he reported to the flRC. A report on Zone II will be prepared. 

Zone 12 was discovered during flna. foundation mapping at the NSW Pond 
Dam a~d reported to I. W. Pearce on May 221 1970. S~1ples wore taken for 
thln~sectron analysis. 

At the end of the month seven 9oolO9lsts were working full-time at the 
sIte. During June, six geologists will be needed. 

YOrk by D. R. Privett durIng Kay consisted of checking 9eolo~lc mops and 
preparation of thin-section reports for Cherokee. 

H. f. Schaeffer, EngIneer-Associate 
Civil/Environmental DivIsion 

KFS/gc 

CC! •• v. Pearco 
c. Q. Reeves 
D. R. Privett 



June 19, 1978

Memo to File

RE: Cherokee Nuclear Station
Geologic Mapping
File No: CK-!108.O0

Meeting with Jack Harris, NRC - Atlanta, on Tuesday, June 13, 1978, to
discuss geologic investigations at the Cherokee site.

Progress of geologic mapping in the Powerhouse Area and the NSW Pond Dam
was reviewed. In addition, Zone 12, located in the west abutment of the

NSW Pond Dam excavation, was discussed in detail. Mr. Harris also
examined some of the drafted maps for the Unit 1 excavation.

_e

"_ M.F. Schaeffer
Engineer-Associate
Civil/Environmental Division

MFS/gc

cc: I.W. Pearce
C. Q, Reeves
D. R. Privett

C_...
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June 19, 1978 

Hemo to Fi Ie 

RE: Cherokee Nuclear Station 
Geologic Happing 
Fi Ie No: CK-II08.o0 

r; (I' 
.1 .', _.\. 

'6 

Heeting with Jack Harris, NRC - Atlanta, on Tuesday, June 13, 1978, to 
discoss geologic investigations at the Cherokee site. 

Progress of geologic mapping in the Pow~rhouse Area and the NSW Pond Dam 
was reviewed. In addition, Zone 12, located in the west abutment of the 
NSW Pond Dam excavation, was discussed in detai1. Hr. Harris also 
examined some of the drafted maps for the Unit I excavation. 

1(~J;t+ 
H. F. Schaeffer 
Engineer-Associate 
Civil/Environmental Division 

HFS/gc 

cc: I. W. Pearce 
C. Q. Reeves 
D. R. Privett 



• July 5, I_j78
•-) /

/-

RE: Cheroke_ lluelear Station
G_ologlc I_pping
Honthly Report - June, 1970
File Nos: CK-IiO_.OO,_

Approxli_tely /tE,O00 squar_ feet _a mapped in the Unit I Final Foundation,
principally In the Turbine building. About 675 linear feet of wall was
_pped in the Turbine _ullding. In the NSWPond Dam excavation approximately
I|j2OO sq_ar_ f_t _s i_apped dur!ng June. Also during June, 51 core holes
were logged. 7iles¢ Include holes drilled for th_ preliminary investl_tlon,

"_ fault Investigation, and grout verification.

_'_ Study of thin-sections from Zone 12 Indicates that the shear I$ sillier to
features previously described a= the Cherokee site and does not have to be
reported to the NRC. A report on Zone 12 will be prepared.

_=._*

On Tuesday, June 13, 1978, I ,_t with Jack l_rris, NRC - Atlanta to discuss
the progress of geologic in_tlgation$ at the Cherokc_ site. (Ref. -
i_o to File dated Juno 19, 1918)._7

At the end of the month five geologists were_orklng full-t|r_ At the Ilte.
tto additional geologists will be needed during July,

1fork by D. R. Prlvett during June consisted of revles_lng the Catawba FSAR
:'_ geology, work on XcGuire licensing questions end mapping 8nd checking

geologic _ps and preparation of thin-section reports for Cherokee.

_. F. Sehaeffer
Engineer-Associate
Civll/Envlronmntal Division

t4FS/gc

co: I.N. Pearce
C. Q. I_ves
O. R. Privett
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~ . July S. 1918 

,......... ..... 

S. O. Hagar 

R~: Cherokee Uuclcar Station 
&001091c napping 
Monthly Report - June, 197U 
File Nos: CK-llOb.OO, -GS-e=ot 

Approximately 11&,000 square fcet ,·..aso mapped In the Un1 t 1 Final foundatIon, 
prlnclpa'ly tn the Turbine buIldIng. About 615 'Inear feet of wal' was ~~pped In the Turbine sulldlng. In the NSW Pond Dam e~cavatlon approximately 
".2uO squore feat was mapped during June. Also during June, 57 core hotes 
we1'e logged. These Include holes dr)l led for th~ prel tmlnary invostJgetlon~ 
fault Investigation, and grout verification. 

Study of thin-sections from Zone 12 Indicates that the shear Is slr.l118r to 
features previouSly descrIbed at the Cherokee site and does not have to be 
reported to the URC. A report on lone 12 will be prepared. 

On Tuesday, June \3, 1978, , met with Jack ltarrls, NRC'" Atlanta to dlsGusfi 
the progress of geologic Innetlgatlons at the Cherokee site. (Ref.-
t\el-no to F 11 e dated Juno '9, 1978). 

At the end of the rrDnth five geologists were working full-tlrll8 At the II teo 
Uo additIonal geologhts wl11 be needed during July. 

\Iork by D. R. Privett during June consisted of reviewing the Catawba FSAR 
geology, work on M<;Gul re licensing questions and mapping and checkIng 
geologic maps and preparation of thin-sectIon reports for Cherokee. 

K. F. Sehaeffer 
Engineer-AssocIate 
Clvl1/Envlronmental Division 

HFS/gc 

ce: 1. w. Pearce 
C. Q. f\eeves 
O. R.. pt1vett 

~ .. •••• 



/ July 31, 1978
t

Memo to File

RE: Cherokee Nuclear Station
Geology
File No: CK-II08.00

On Tuesday, Ju]y 18, 1978, the following U. S. Geological Survey geologists
visited the Cherokee site: John W. Hosferman, Jesse W. Whitlow, John D'Agostino,
and Patricia J. Loferski. They are presently working on a mineral resources
may for the Charlotte ] by 2 degree sheet. Hosferman was interested in the

:,'_ red clays that are present in rock fractures in the region. They have been
found in rock fractures at the NSW Dam and in the P_rhouse area. Some work

._- on these clays has been done by Charles E. Weaver at Georgia Tech for Duke
Power.

C_ Their visit had nothing to do with any of the Regu|atory Agencies.

• " C__J._... .
--- M.F. Schaeffer

Eng i nee r- Assoc i ate
b':* Civi I/Envi ronmental Division

MFS/gc

cc: I.W. Pearce
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July 31, 1978 

Hemo to Fi Ie 

RE: Cherokee Nuclear Station 
Geology 
Fi Ie No: CK-ll08.00 

." ! 
V 

On Tuesday, July 18, 1978, the following U. S. Geological Survey geologists 
visited the Cherokee site: John W. Hosferman, Jesse W. Whitlow, John D'Agostino, 
and Patricia J. loferski. They are presently working on a mineral resources 
may for the Charlotte I by 2 degree sheet. Hosferman was interested in the 
red clays that are present in rock fractures in the region. They have been 
found in rock fractures at the NSW Dam and in the Pvncrhouse area. Some work 
on these clays has been done by Charles E. Weaver at Georgia Tech for Duke 
Power. 

Their visit had nothing to do with any of the Regulatory Agencies . 

'" /?1,.d . .gJ~{?-U /c;c..J 
K. F. Sch~effer y 
Engineer-Associate 

~) Civil/Environmental Division 
~ 

c HFS/gc 

cc: I. W. Pearce 



March 2, 1979

Memo to File

RE: Cherokee Nuclear Station
Geologic Rapping
File No: CK-I!08.OO

Meetings with Jack Harris, NRC - Atlanta Office, were held on Wednesday,
February 28, 1979, and Thursday, March !, 1979, at the Cherokee site to
discuss progress of geologic investigations.

On Wednesday we examined Zone 13, located in the Nuclear Service Water Pond
Dam Spillway excavation, Ogee section. The following items were discussed:
1) why the faults have been designated a zone, 2) why the northwest-and
northeast-trending faults are considered as one zone, 3) the field relation-

_" ships between the various faults, and 4) a brief description of the geologic
history as determined from field observations and thin-section study.

On Thursday various aspects of the geologic program were discussed. The
mapping procedure and in particular the procedure for investigating and

._ documenting geologic fault features was reviewed including the relevant
portions of the Safety Evaluation Report for Cherokee Nuclear Station
(Sections 2.5, 2.5.1, 2.5.2 and Appendix F). The criteria for studying
faults or shear zones described in a Hemo to File dated May fi, 1977, was
discussed and related to the designation of the faults in the spillway
excavation as a zone (Zone 13).

__ The following materials related to Zone 13 were examined by Mr. Harris:
1) original field map, 2) drawing CK-0018-18, Geologic Hap of the NSW

;_ Spillway excavation, 3) thin-section reports and photomicrographs of samples
from the various • faults, 4) core logs for SCH-1 and SCH-2 drilled through
the northwest-trending fault, and 5) point-plots of shear planes and joints.

Computer printouts of data from the NSW Pond Dam excavation and Unit !,
Final Foundation, were examined and explained.

Drawings CK-0017-02 and CK-OOI7-03, Unit i - Final Foundation and CK-O018-O3,
CK-0018-06, CK-0019-03, and CK-O019-06, NSW Pond Dam excavation were reviewed
by Mr. Harris.

The following progress was reported to Hr. Harris: I) Top of Rock, Units !
and 2, 100_ complete, Unit 3 not started, 2) Unit !, Final Foundation, 99_
complete, Unit 2, Final Foundation, 25_ complete and 3) Nuclear Service
Water Pond Dam excavation and _piilway, i00_ complete.

M. F. Schae e , 9" eer Associate
Civil/Environmental Division

MFS/gc

cc: I.W. Pearce £. Q. Reeves D.R. Privett J.M. Hart

CENTRAL RECORDS
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Harch 2, 1979 

Hemo to Fi le 

RE: Cherokee Nuclear Station 
Geologic Happing 
File No: CK-ll08.00 

Heetlngs with Jack Harris, NRC - Atlanta Office, were held on Wednesday, 
February 28, 1979, and Thursday, Harch 1, 1979, at the Cherokee site to 
discuss progress of geologic investigations. 

On Wednesday we examined Zone 13, located in the Nuclear Service Water Pond 
Dam Spillway excavation, Ogee section. The following items were discussed: 
1) why the faults have been designated a zone, 2) why the northwest-and 
northeast-trending faults are considered as one zone, 3) the field relation-

'4 ships between the various faults, and 4) a brief description of the geologic 
history as determined from field observations and thin-section study. 

".1' • . .. 

On Thursday various aspects of the geologic program were discussed. The 
mapping procedure and in particular the procedure for investigating and 
documenting geologic fault features was reviewed including the relevant 
portions of the Safety Evaluation Report for Cherokee Nuclear Station 
(Sections 2.5,2.5.1,2.5.2 and Appendix F). The criteria for studying 
faults or shear zones described in a Hemo to File dated Hay 4, 1977. was 
discussed and related to the designation of the faults in the spillway 
excavation as a zone (Zone 13). 

The following materials related to Zone 13 were examined by Hr. Harris: 
1) original field map. 2) drawing CK-0018-18, Geologic Hap of the NSW 
Spillway excavaHon, 3) thin-section reports and photomicrographs of samples 
from the varinus faults, 4) core logs for SCH-l and SCH-2 drilled through 
the northwest-trending fault, and 5) point-plots of shear planes and joints. 

Computer printouts of data from the NSW Pond Dam excavation and Unit 1, 
Final Foundation, were examined and explained. 

Drawings CK-0017-02 and CK-0017-03, Unit 1 - Final Foundation and CK-0018-03, 
CK-0018-06, CK-0019-03, and CK-0019-06, NSW Pond Dam excavation were reviewed 
by Hr. Harris. 

The following progress \-las reported to Hr. Harris: 1) Top of Rock, Units 1 
and 2, 100% complete, Unit 3 not started, 2) Unit 1, Final Foundation, 99% 
complete, Unit 2, Final Foundation, 25% complete and 3) Nuclear Service 
\I~~m NL~illway. 100% complete. 

H. F. Schaeffer, Engineer Associate 
Civil/Environmental Division 

HFS/gc 

cc: I. W. Pearce C. Q. Reeves D. R. Privett 

CENTRAL RECORDS 

J. H. Hart 
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S. B. Hager

RE." Cherokee Nuclear Station
Geologic Happing
Honthly Report - March, 1979
File l_s: CK-IIOB.O0, GS-C-81

tlo raapping was done at the Chorokee site during tCarch due to lakk of
equl¢_nt and utllity crews for cleanup _vork.

-. Heetlngs with Jack Harris, NRC - Atlanta Office, Here held on February 28
end Harch I, 1979, at the Cherokee site to discuss progress of geologic
Investigations (Ref: Henx>to File dated March 2, 1979).

C_, The geologic report on Zone 13 was sent to La_ Engineering Testing
_-. Company for revlesv on Harch I/_, 1979. The report was returned by Law on

March 26, 1979. A revised draft of the report has been finished and sent
to H. S, Brown for review.

At the end of the m<x_th one geologist was _rklng part-time at the site.
Three geologists will be needed on the site by about mid-April._O

_- _rk by D. R. Privett Included checking of drafted r_aps for Unit I and
Unit 2, final foundation grade and examination of core log for _ransmlsslon

"" Engineering.

H. F. Schaeffer
Engineer Associate
Clvll/Envlronn_ntal Division

MFS/gc

co: i.W. Pearce
C. Q. Reeves
D. R. Privett
J. M, Hart
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FORM #01200·9 

April 12. 1919 

S. 8. Hager 

RE: Cherokee Nuclear Station 
Geologic Happing 
Monthly Report - Karch, 1919 
File Hos: Ci<.-110S.00, GS-C-81 

C K 1 108· 00-

ATTACHMEf\lT 

tlo mapping was done at the Cherokee site during t\ar<:h due to lalr.k of 
equlpoont and utili ty crews for cleanup \'IOrk. 

Meetings '-11th Jack Harris, NRC - Atlanta Office, were held on February 28 
and Karch 1, 1979, at the Cherokee site to discuss progress of geologic 
Investigations (Ref~ Hemo to file dated Karch 2, 1979). 

The geologic report on Zone 13 was sent to Law EngIneering Teltlng 
Company for revle\'1 on March 14, 1979. The report was returned by Law on 
March 26, 1979. A revised draft of the report has been finished and sent 
to H. S. Brown for review. 
At the end of the lOO.'\th one geo'oglst was ,",'Orklng part-time at the site. 
Three geologists will be needed on the site by about mid-April. 

h~rk by D. R. Privett Included checking of drafted maps for Unit I and 
Unit 2, final foundation grade and examination of core 'og for transmission 
Engineering • 

• ,. F. Schaeffer 
Engineer Associate 
Civil/Environmental ~Ivislon 

KFS/gc 

ec: I. W. Pearce 
C. Q. Reeves 
D. R. Privett 
J. K. Hart 

CENTRAL RECORDS 
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DUKE POWER COMPANY

CORPORATE RECORDS DE£ARTIdENT

CHARI.DTTE, N. C. 28242

CERT IF IDATE OF AUTHENT ICI TY

THIS IS TO CERTIFY THAT THE HICROGRAPHIC ]_L_GF_ APPEARING ON THIS ROLL
OF HICROPII2d ARE DIRECT REPRODUCTIONS OF ORIGINAL DOCUMENTS

STARTING WITH: • .

--. AND WERE MICROFILMED IN ACCORDANCE WITH AND PURSUANT TO ESTABLISHED PRO-

CEDURES FOR DOCUMENT CONTROL.

IT IS FURTHER CERTIFIED THAT THE MICROFILM PROCESSES AND MATERIALS USED
FOR FII_IING THE ABOVE RECORDS WERE IN ACCORDANCE WITH THE RECO_iENDED

REQUIREMENTS OF THE NATIONAL BUREAU OF STANDARDS AND THE AMERICAN NATIONAL
STANDARDS INSTITb'_E.

O DATE HICROFILMED_
SUPERVISOR, CORPORATE RECORDS

HIeROFII.NER_
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DUKE POWER COt':PANY 
CORPORATE RECORDS DEPARTMENT 

CHARLOTTE, N. C. 28242 

CERTIFICATE OF AUTHENTICITY 

SlABl -----

THIS IS TO CERTIFY THAT THE MICROGRAPHIC lllAGES. APPEARING ON THIS ROLL 
OF M1CROFILM ARE DIRECT REPRODUCTIONS OF ORIGINAL DOCUMENTS 

STARTING WITH : __ ......;c%::.::::~~~ ..L.Itl/~-.L.1...1t£:;;.Z~~' ""e~· ~C--lI/7Z(J"-..LM:J~7&~~;Zo:1....,4.l.%""?U'::::-___ _ 

~pSZ;/he~ 
AND WERE MICROFIU1ED IN ACCORDANCE WITH AND PURSUANT TO ESTABLISHED PRO-
CEDURES FOR DOCUMENT CONTROL. 

IT IS FURTHER CERTIFIED THAT THE HICROFIL'1 PROCESSES AND MATERIALS USED 
FOR FIUI.ING THE ABOVE RECORDS WERE IN ACCORDANCE WITH THE RECOHMENDED 
REQUIREMENTS OF THE NATIONAL BUREAU OF STANDARDS AND THE AMERICAN NATIONAL 
STANDARDS lNSTITL~E. 

DATE MICROFIL~D 1f~~~ 

MICROFIUolER fhII~ .~ 

~~~;C..a--
SUPERVISOR, CORPORATE RECORDS 

0001 



Received November 14, 1977
. XC and handcarrled to:

_<_p,eeeGt.,__ UNITED STATES W S Lee
• O¢" _*O% NUCLEAR REGULATORY COMMISSION

_\_. R L Dick
' _ "' _ J R Wells{_ .{_1 o REGION II

",'_'_'" J_tJ :: ¢ 230 PEACHTREE STREET. NW. SUITE 1217
O,%_*-_/ _ ATLANTA.GEORG'A30303 :y TA_
% "'_°" NOV 8 1977

In Reply Refer To: p_._- C-/_-
RII:LEF
50-491/77-3 Cherokee %
50-492/77-3 Cherokee \
50-493/77-3 Che rokee :__--'_i

Duke Power Company ,,__
Attm: Mr. W. H. Owen, Vice President

Design Engineering
Power Building
422 South Church Street

Charlotte, North Carolina 28242

_O
Gentlemen:

This refers to the inspection conducted by Mr. L. E. Foster of this
:_) office on October 4-7, 1977, of activities associated wlth your

application for an NRC Construction Permit for the Cherokee Nuclear
Star/on Unit Nos. I, 2 and 3 and to the discussion of our findings held

-- with _ir. J. T. Moore at the conclusion of the inspection.--4

:? Areas examined during the inspection and our findings are discussed in
the enclosed inspection report. Within these areas, the inspection
consisted of selective examinations of procedures and representative

C2. records, interviews with personnel, and observations by the inspector.

tD Within the scope of this inspection we identified no significant
deviations from the requirements of i0 CFK 50, Appendix B, "Quality

C_D Assurance Criteria for Nuclear Power Plants," of the NRC regulations.

In accordance with Section 2.790 of the hq_C's '_ules of Practice",
Part 2, Title i0, Code of Federal ReEulations, a copy of this letter
and the enclosed inspection report will be placed in the Nq_C's Public

Document Room. If this report contains any information that you (or
your contractor) believe to be proprietary, it is necessary that you
make a written application within 20 days to this office to withhold
such information from public disclosure. Any such application must
include a full statement of the reasons on the basis of -which it is

cl_/med that the information is proprietary, and should be prepared so
that proprietary information identified in the application is contained
in a separate part of the document. If we do not hear from you in this
regard within the specified period, the report will be placed in the
Public Document Room.
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UNITED STATES 

Received November 14, 1977 
xc and handcarried to: 

In Reply Refer 
RII:LEF 
50-491/77-3 
50-492/77-3 
50-493/77-3 

To: 

Cherokee 
Cherokee 
Cherokee 

Duke Power Company 

NUCLEAR REGULATORY COMMISSION 
REGION II 

230 PEACHTREE STREET. N.W. SUITE 1217 
ATlANTA. GEORGIA 30303 

NOV 8 1977 

Attn: Mr. W. H. Owen, Vice President 
Design Engineering 

Power Building 
422 South Church Street 
Charlotte, North Carolina 28242 

Gentlemen: 

W S lee 
R l Dick 
J R We II s 
T~s 
p~~ - J 4 J 2. ))-1 

--._-----
Pi<-~· (!(;. 

This refers to the inspection conducted bv Mr. L. E. Foster of this 
office on October 4-7, 1977, of activities associated with your 
application for an NRC Construction Permit for the Cherokee Nuclear 
Station Unit Nos. 1, 2 and 3 and to the discussion of our findings held 
with Hr. J. T. Hoore at the conclusion of the inspection. 

Areas examined during the inspection and our findings are discussed in 
the enclosed inspection report. Within these areas, the inspection 
consisted of selective examinations of procedures and representative 
records, interviews with personnel, and observations by the inspector • 

Within the scope of this inspection we identified no significant 
deviations from the requirements of 10 CFR 50, Appendix B, "Quality 
Assurance Criteria for Nuclear Power Plants," of the NRC regulations. 

In accordance with Section 2.790 of the NRC's ''Rules of Practice", 
Part 2, Title 10, Code of Federal Regulations, a copy of this letter 
and the enclosed inspection report will be placed in the ~~C's Public 
Document Room. If this report contains any information that you (or 
your contractor) believe to be proprietary, it is necessary that you 
make a written application within 20 days to this office to withhold 
such information from public disclosure. Any such application must 
include a full statement of the reasons on the basis of which it is 
clPimed that the information is r~oprietary, and should be prepared so 
that proprietary information identified in the application is contained 
in a separate part of the document. If we do not hear from you in this 
regard within the specified period, the report will be placed in the 
Public Document Room. 



Duke Power Company -2-

Should you have any questions concerning this letter, we will be glad
to discuss them wlth you.

Very truly yours,

C. E. Murphy, ChiefReactor Construction and Engineering
Support Branch

Enclosures:

RII Inspection Report Nos.
50-491/77-3

_'_ 50.-492/77-3

.::_ 5O-493177-3

•._..- cc: Mr. J. T. Moore, Project Manager
Cherokee Nuclear Station
P. O. Box 422

--, Gaffney, South Carolina 29340

::D

._._

. .

|
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NOV 8 1977 

Duke Power Company ·-2-

Should you have any questions concerning this letter, we will be glad 
to discuss them with you. 

Enclosures: 
RII Inspection Report Nos. 

50-491/77-3 
50-492/17-3 
50-493/17-3 

Very truly yours, 

C. E. Murphy, Chief 
Reactor Construction and Engineering 

Support Branch 

cc: Mr. J. T. Moore, Project Manager 
Cherokee Nuclear Station 
P. O. Box 422 
Gaffney, South Carolina 29340 



" .1_1_ REG@n_
_C,_ ..q_ UNITED STATES

Al_.O.p.__ NUCLEAR REGULATORY COMMISSION_. ._-) o REGION II

; _r_:," _ 230 PEACHTREE STREET. N.W. SUITE 1217
_f _. ATLANTA. GEO_!A _?n_%

_t.,k4¢

Reports Nos. : 50-491/77-3, 50-492/77-3 and 50-493/77-3

Docket Nos. : 50-491, 50-492 and 50-493

License Nos. : Not Issued

Categories: A1, A1 and A1

Applicant: Duke Power Company
Power Bullding
422 South Church Street
Charlotte, North Carollna 28242

c-:

Facility Name: Cherokee Nuclear Station, Units 1, 2 and 3

,._ Inspection at: Ga£fney, South Carollna and Charlotte, North Carolina

-- Inspection conducted: October 4-7, 1977

Inspectors: L. E. Foster
J R. Harris

Revtevedby:j. C._
ProJG_ts Section

C_ Reactor Construction and Engineering Support Branch

In__nspection Summary

In____pectlonon October 4-7,1977 (Report Nos. 50-491/77-3, 50-492/T7-3
and 50-493/77-3)
Areas Inspected: Procedures, work and records associated _rith si-__
preparation, lakes, dams and containment foundattz_s; concrete b_:ch
plant; concrete and soils laboratory; QA/QC staff; project status; QA
manual; design and procurement; QA records; vendor audits and tr_.
The inspection involved 47 inspector hours onstte and at DPC's c¢_--#orate
office by two h_C inspectors.
RestLltS: Within the areas inspected, no deviati_cs _re ldentlfi=-_ _,.
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION II 
230 PEACHTREE STREET. N.W. SUITE 1217 

ATLANTA. GEORG!A J?Jll"l 

Reports Nos.: 50-491/77-3. 50-492/77-3 and 50-493/77-3 

Docket Nos.: 50-491, 50-492 and 50-493 

License Nos.: Not issued 

Categories: Al. Al and AI 

Applicant: Duke Power Company 
Power Building 
422 South Church Street 
Charlotte, North Carolina 28242 

Facility Name: Cherokee Nuclear Station. Units 1, 2 and 3 

Inspection at: Gaffney, South Carolina and Charlotte, North Carolina 

Inspection conducted: October 4-7, 1977 

Inspectors: L. E. Foster 
J. R. Barris 

Reviewed by: ~~ 
J. c:)i¥y ~t:cet 
Proj~s Section 
Reactor Construction and Engineering Support Branch 

Inspection Summary 

Inspection on October 4-7, 1977 (Report Nos. 50-491/77-3, 50-492!77-3 
and 50-493/77-3) 
Areas Inspected: Procedures, work and records associated with si~= 
preparation. lakes, dams and containment foundations; concrete ba==h 
plant; concrete and soils laboratory; QA/QC staff; project status; QA 
manual; design and procurement; QA records; vendor audits and tr,;:;-.;ng. 
The inspection involved 47 inspector hours onsite and at DPC's co~rate 
office by two NRC inspectors. 
Results: Within the areas inspected, no deviatiGas were identifi~. 

1808 
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RZI Rpt. Nos. 50-491/77-3, 1-1
50-492/77-3 and 50-493/77-3

L. E. Foster, Reactor Inspector Date
Projects Section
Reactor Construction and Engineering

Support Branch

Dates of Inspection: October 4-7, 1977

Reviewed bY: _B_a_J. _Date
P_fj ects Section
Reactor Construction and Engineering

Support Branch

.-._ 1. Persons Contacted

--- a. Duke Power Co_p_a_

_J. R. Wells, Corporate QA Manager
tW. H. Bradley, Manager, Engineering and Services Division

-'D _C. W. Brankls, QA Specialist
-_ J.M. Curtis, Manager, Vendors Division

*J. T. Moore, Project Manager, Construction
_-O *C. B. Aycock, Project Engineer, Construction

_R. A. Morgan, Site QA Engineer
_H. D. Hason, Acting Senior QA Engineer

E. R. Barnes, Corporate Construction QA Manager
I. W. Pierce, Project Civil Engineer

.. H. ¥. Schaeffer, Project Geologist
C. Reeves, Senior Engineer, Civil Projects

b. Contractor OrKanlzatlons

Law Englneerl Testi Co an

C. Sams, Project Hanager and Geotechnlcal Consultant
N. Gilbert, Project Geologist
G. Weekley, Resident Geotec.hnlcal Engineer

_Denotes those present at exit interview on October 6 and 7, 1977.

2. _p_pllcant Action on Previous Inspection Findings

Thls area was not inspected.
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RII Rpt. Nos. 50-491/77-3, 1-1 
50-492/77-3 and 50-493/77-3 

DETAILS I Prepared bY:_~~::;......~._~:;::",-",:,. __ Z __ ~ __ --==--__ _ 
L. E. Foster, Reactor Inspector 
Projects Section 

1. 

Reactor Construction and Engineering 
Support Branch 

Dates of Inspection: October 4-7, 1977 

Reviewed by: ~~h_~t..-. __ -__ _ 

J. B~ 

Persons Contacted 

a. Duke Power Company 

P jects Section 
Reactor Construction and Engineering 

Support Branch 

*J. R. Wells, Corporate QA Manager 
*W. H. Bradley, Manager, Engineering and Services Division 
*C. W. Brankis, QA Specialist 
J. H. Curtis, Manager, Vendors Division 

*J. T. Moore, Project Manager, Construction 
*C. B. Aycock, Project Engineer, Construction 
*R. A. Horgan, Site QA Engineer 
*H. D. Mason, Acting Senior QA Engineer 

L. R. Barnes, Corporate Construction QA Manager 
I. W. Pierce, Project Civil Engineer 
H. F. Schaeffer, Project Geologist 
C. Reeves, Senior Engineer, Civil Projects 

b. Contractor Organizations 

Law Engineering Testing Company 

C. Sams, Project Manager and Geotechnical Consultant 
N. Gilbert, Project Geologist 
G. Weekley, Resident Geotechnical Engineer 

Date 

.1//3&1 
Date 

*Denotes those present at exit interview on October 6 and 7, 1977. 

2. Applicant Action on Previous Inspection Finding~ 

Tbis area was not inspected. 
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RII Rpt. Nos. 50-491/77-3, I-2
50-&92/77-3 and 50-493177-3 .

3. Unresolved Items

No unresolved ltems were dlsclosed.

4. Independent Inspection Effort

The inspector observed the grading and excavation work being done
under the Limited Work Authorization (LWA-2) and the storage of
rock and fill dirt to be used for per_mnant structure fill. He
participated in inspection of the excavations for Units I, 2 and 3
and geologic mapping of the nuclear service water (NSW) dam founda-

CD tion with NRR personnel.

,_ No deviations were identified.

:-_ 5. Project Status

a. Site

Excavating and grading work is continuing for Units 1, 2 and
"-_ 3. Unit I excavation Is approximately 75 percent complete,

Unit 2 excavation is 25 percent complete and Unit 3 is 5
m percent complete. Excavation and mapping of NSW Dam is

approximately 90% complete. The concrete batch plant has been
erected and is being tested. Two steel warehouses (200 feet

_D by 400 feet), nine construction (craftsmen) buildings and the
engineering and administrative offices have been erected and

CO are in use. NSW piping is being delivered and a coating
facility has been erected. Site procedures are still being
developed.

One permanent QA engineer (civil) and an Acting Senior
Engineer are on site and the construction project manager is
beginniug to fill slots in his QC organization.

b. Co orate Office Desl and Procurement

The Engineering and Services Division (QA) has nineteen
personnel and are recruiting for more. The Vendor QA Group
has seventeen people. Personnel in these two dlvislcns are
being assigned to Cherokee work as required by construction,
design and procurement schedules.

Purchase orders for major nuclear equipment and systems have
been placed and vendors are being audited on a regular basis.
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3. Unresolved Items 

4. 

5. 

No unresolved items were disclosed. 

Independent Inspection Effort 

The inspector observed the grading and excavation work being done 
under the Limited Work Authorization (LWA-2) and the storage of 
rock and fill dirt to be used for permanant structure fill. He 
participated in inspection of the excavations for Units 1, 2 and 3 
and geologic mapping of the nuclear service water (NSW) dam founda-
tion with NRR personnel. 

No deviations were identified. 

Project Status 

a. Site 

Excavating and grading work is continuing for Units 1, 2 and 
3. Unit 1 excav~tion is approximately 75 percent complete • 
Unit 2 excavation is 25 percent complete and Unit 3 is 5 
percent complete. Excavation and mapping of NSW Dam is 
approximately 90% complete. The concrete batch plant has be~n 
erected and is being tested. Two steel warehouses (200 feet 
by 400 feet), nine construction (craftsmen) buildings and Lhe 
engineering and administrative offices have been erected and 
are in use. NSW piping is being delivered and a coating 
facility has been erected. Site procedures are still being 
developed. 

One permanent QA engineer (civil) and an Acting Senior 
Engineer are on site and the construction project manager is 
~eginning to fill slots in his QC organization. 

b. Corporate Office, Design and Procurement 

The Engineering and Services Division (QA) has nineteen 
personnel and are recruiting for more. The Vendor QA Group 
has seventeen people. Personnel in these two divisicns are 
being assigned to Cherokee work as required by construction. 
design and procurement schedules. 

Purchase orders for major nuclear equipment and systems have 
been placed and vendors are being audited on a regular basis. 

1810 



RII Rpt. Nos. 50-491/77-3, X-3
50-492/77-3 and 50-493/77-3

Some purchase orders have been placed for Balance of Plant
_qulpment. The first set of steam generators is in fabrication,
material is being received by CE for the reactor vessel fabrica-
tion and the applicant anticipates that fabrication of the
containment (forming of sections) will start in Harch, 1978.

6. Review of

Amendment 3 to the Duke Toplcal Report was reviewed to determine if
organlzatlonal/functional changes had been incorporated. Amendment
No. 3 dated December 9, 1976 provides a detailed organization
description of the groups and indivlduals involved in carrying out
the QA activities. Procedures developed for the design, procurement

--- and construction activities were reviewed and appear to be compatible
wlth the QA Topical Report.

.._ No deviations were identified.

--. 7. Construction Procedure Review

--_ The inspector examined the Cherokee construction procedure manual
_._ to determine if procedures associated with the work being performed

under the LWA-2 have been developed and approved. Results of
-- review showed that procedures have been developed and approved.

Procedures covered all areas including testing of soils, testing of
=3 compaction equipment, erosion, foundation preparation and grouting,

concrete batch plant and laboratory, calibration of instruments,
_--) fabrication and erection of NSW piping, welder qualifications and

nondestructive examinations. Based on review of these procedures,
it appears that procedures are adequate for work being performed
under the LWA-2.

No deviations were identified.

8. Desl and Procurement

The inspector discussed design and procurement status and progress
with corporate office personnel and reviewed associated documents.
These documents included vendor qualification records, purchase

orders, specifications, vendor audits and QA records. Based on
review of documentation, discussions with personnel and examination

of records, it appears that the applicant is implementing his QA
program as described in Section I?. i "'QA During Design and Procure-
ment" of the TopicaLI Report.
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Some purchase orders have been placed for Balance of Plant 
Equipment. The first set of steam generators is in fabrication, 
material is being received by CE for the reactor vessel fabrica-
tion and the applicant anticipates that fabrication of the 
containment (forming of sections) will start in March, 1978. 

6. Review of QA Manual 

7. 

Amendment 3 to the Duke Topical Report was reviewed to determine if 
organizational/functional changes had been incorporated. Amendment 
No. 3 dated December 9, 1976 provides a detailed organization 
description of the groups and individuals involved in carrying out 
the QA activities. Procedures developed for the design, procurement 
and construction activities were reviewed and appear to be compatible 
with the QA Topical Report. 

No deviations were identified. 

Construction Procedure Review 

The inspector examined the Cherokee construction procedure manual 
to determine if proce~ures associated with the work being performed 
under the LWA-2 have been developed and approved. Results of 
review showed that procedures have been developed and approved. 
Procedures covered all areas including testing of soils, testing of 
compaction equipment, erosion, foundation preparation and grouting, 
concrete batch plant and laboratory, calibration of instruments, 
fabrication and erection of NSW piping, welder qualifications and 
nondestructive examinations. Based on review of these procedures, 
it appears that procedures are adequate for wcrk being performed 
under the LWA-2. 

No deviations were identified. 

8. Design and Procurement 

The inspector discussed design and procurement status and progress 
with corporate office personnel and reviewed associated documents. 
These documents included vendor qualification records, purchase 
orders, specifications, vendor audits and QA records. Based on 
review of documentation, discussions with personnel and examination 
of records, it appears that the applicant is implementing his QA 
program as described in Section 17.1 ."QA During Design and Procure-
Dent" of the Topical Report. 
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9. Audits

Audits performed by the applicant on vendors and other Duke organiza-
tions were examined by the inspector to determine if audits were
being planned and performed and if corrective action was being
implemented as specified in Section 17.1.18 "Audits" of the Topical
Report. Selected reports covering level I, IX and III audits,
"Audits of Corporate Activities", plus vendor audits were examined.

No deviations were identified.

10. Tratnin_
Lffi.J

Section 200 of the Applicants's QAM and Section 17.1.2 of the
__" Topical Report specify that training will be provided for personnel
--. performing quality assurance activities. The responslbillty of

providing training and keeping QA personnel training records has
been assigned to the Quality Assurance Engineering and Services
Division. The inspector discussed training plans with the Division
Manager, reviewed training recordkeeping and examined the training
record of the QA personnel who are presently performing QA functions
at the Cherokee Site.

No deviations were identified.

II. Exit Interview
O

An exit interview was held with the applicant's corporate office
representatives (denoted in paragraph i) at Charlotte, N.C. on
October 6, 1977 and another exit interview was held with the
appllcant's site representatives (denoted in paragraph I) at the
Cherokee Site on October 7, 1977.

During the interview on October 6 the applicant was informed that
the inspector had examined Amendment 3 to the Topical Report,

procedures, documentation and records associated with organization/
functional alignment, plant status, audits, design, procure_ent and
training.

At the site interview on October 7 the applicant was apprised that
the inspector reviewed construction procedures and records, observed
site excavating, grading, storage of permanant structure fill,
mapping of the NSW Dam foundation and the overall site construction
activities.

The applicant was advised that no deviations or unresolved items
were identified. o
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9. Audits 

Audits performed by the applicant on vendors and other Duke organiza-
tions were examined by the inspector to determine if audits were 
being planned and performed and if corrective action was being 
implemented as specified in Section 17.1.18 "Audits" of the Topical 
Report. Selected reports covering level I, II and III audits, 
"Audits of Corporate Activities", plus vendor audits were examined. 

No deviations were identified. 

10. Training 

Section 200 of the App1icants's QAM and Section 17.1.2 of the 
Topical Report specify that training will be provided for personnel 
performing quality assurance activities. The responsibility of 
providing training and keeping QA personnel training records has 
been assigned to the Quality Assurance Engineering and Services 
Division. The inspector discussed training plans with the Di,~sion 
Manager, reviewed training recordkeeping and examined the training 
record of the QA personnel who are presently performing QA functions 
at the Cherokee Site. 

No deviations were identified. 

11. Exit Interview 

An exit interview was held with the applicant's corporate office 
representatives (denoted in paragraph 1) at Charlotte, N.C. on 
October 6, 1977 and another exit interview was held with the 
applicant's site representatives (denoted in paragraph 1) at the 
Cherokee Site on October" 7, 1977. 

During the interview on October 6 the applicant was informed that 
the inspector had examined Amendment 3 to the Topical Report, 
procedures, documentation and records associated with organization/ 
functional alignment, plant status, audits, design, procurement and 
training. 

At the site interview on October 7 the applicant was apprised that 
the inspector reviewed construction procedures and records, observed 
site excavating, grading, storage of permanant structure fill, 
aapping of the NSW Dam foundation and the overall site construction 
activities. 

The applicant was advised that no deviations or unresolved items 
were identified. 
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DETAILS II Prepared by _ R. Harris_ Civll Engineer/Geologlst Date
Engineering Support Section No. 1
Reactor Construction and Engineering

Support Branch

Dates of Inspection: October 4-7, 1977

T. E. Conlon, Chief
Engineering Support Section No. 1

._ Reactor Construction and Engineering
Support Branch

c.%
1. Persons Contacted

a. Duke Power Com an

*J. T. Moore, Project Manager, Construction
_D *C. B. Aycock, Project Engineer, Construction
--- L.C. Arnold, Quality Control Engineer, Construction

*H. D. Mason, QA Engineer, Civll
M. Schaeffer, Project Geologist
I. Pierce, Project Civil Engineer Design

-_ D.S. Mason, Supervisor Technician (Civil)

.:D J.L. Moore, Construction Engineer, Civil
J. Hayes, Batch Plant Inspector
*R. A. Morgan, Senior QA Engineer, Catawba

b. Law EnKineerlnz Test__LETCO)

D. McLemore, Geologist
C. Weekley, Geotechnlcal Engineer
E. Bartoll, Geologist
C. Sams, Civil Engineer
N. Gilbert, Geologist

*Denotes those attending exit interview.

2. Licensee Action on Previous Inspection FindlnEs

This area was not inspected.

3. IJnresolved Items

No unresolved items were disclosed.
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DETAILS II Prepared by: J\, R. Harris, Civil Engineer/Geologist 
ngineering Support Section No. 1 

Reactor Construction and Engineering 
Support Branch 

Dates of Inspection: October 4-7, 1977 

Reviewed by: 4 e ,{j:~---
T. E. Conlon, Chief 
Engineering Support Section No. 1 
Reactor Construction and Engineering 

Support Branch 

1. Persons Contacted 

a. Duke Power Company 

*J. T. Moore, Project ¥~nager, Construction 
*C. B. Aycock, Project Engineer, Construction 

L. C. Arnold, Quality Control Engineer, Construction 
*H. D. Mason, QA Engineer, Civil 

M. Schaeffer, Project Geologist 
I. Pierce, Project Civil Engineer Design 
D. S. Mason, Supervisor Technician (Civil) 
J. L. Moore, Construction Engineer, Civil 
J. Hayes, Batch Plant Inspector 

*R. A. Morgan, Senior QA Engineer, Catawba 

b. Law Engineering Testing Company (LETCO) 

D. Mclemore, Geologist 
c. Weekley, Geotechnical Engineer 
E. Bartoli, Geologist 
c. Sams, Civil Engineer 
N. Gilbert, Geologist 

*Denotes those attending exit interview. 

2. Licensee Action on Previous Ins ection Findin s 

Tbis area was not inspected. 

3. lJnresolved Items 

No unresolved items were disclosed. 

//b1z7 
Date 
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4. Independent Inspection Effort

The inspector examined the concrete batch plant and testing !__bor_--
tory and observed excavation and mapping activities in Units 1 and
2. Top of rock mapping is finished in Unit 1 and 30 percent completed
in Unit 2.

No mapping or excavation has been started In Unlt 3. Eight million
yards out of an estimated total of 12 million yards of earth and
rock have been excavated to date. All of the overburden and 75

percent of the rock have been removed from Unlt I. Eighty five
percent of the overburden has been removed from Unlt 2. Earth and

rock removal in the powerhouse block area are being done under the
terms of an LWA-I issued May 28, 1976. Excavations and mapping are
being done in accordance wlth specification CKS-I14.00-O0-O001 and
Section 2.5 of the PSAR.

No deviations or deficiencies were disclosed.

5. Containment (Structure Concrete) - Review of unlit Assurance
_-- ]__mplementing Procedures Units 1 2 3

The inspector held discussions with engineering and QA personnel
_3 and examined the following documents concerning control of co_crete

operations.

a. Toplcal Report, Duke l-A, Amendment 3,

C= - b. ¥SAR Section 3.8. i. 6. I,

"-_ c. P815-1109.00-00-001, Concrete for Category I, Structures,

d. LT,S-]162.00-00-0001, Reinforcing Steel,

e. H-2, Inspection of Design Concrete,

f. 1%-14, Cadweld Splclce Inspection,

g. CEK-11, Callbratlon of Concrete Plant Scales,

h. CKK-12, Calibration of Concrete Plant Water Meter,

I. CKK-13, (draft) Verification of Admixture Dispenser,

J. 0-1, Callbratlon of Concrete Alr Heters,
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4. Independent Inspection Effort 

5. 

The inspector eXamined the concrete batch plant and testing labore-
tory and observed excavation and mapping activities in Units 1 and 
2. Top of rock mapping is finished in Unit 1 and 30 percent completed in Unit 2. 

No mapping or excavation has been started in Unit 3. Eight million 
yards out of an estimated total of 12 million yards of earth and 
rock have been"excavated to date. All of the overburden and 75 
percent of the rock have been removed from Unit 1. Eighty fi'~ 
percent of the overburden has been removed from Unit 2. Earth and 
rock removal in the powerhouse block area are being done under the 
terms of an LWA-l issued May 28, 1976. Excavations and mapping are 
being done in accOrd&lCe with specification CKS-114.00-00-000l and Section 2.5 of the PSAR. 

No deviations or deficiencies were disclosed. 

Containment (Structure Concrete) - Review of 
Implementing Procedures. Units 1, 2, 3 Assurance 

The inspector held discussions with engineering and QA personnel 
and eXamined the following documents concerning control of concrete operations. 

a. Topical Report, Duke I-A, Amendment 3, 
b. PSAR Section 3.8.1.6.1, 

c. 
P8l5-1109.00-00-00l, Concrete for Category 1, Structures, 

d. CKS-1162.00-0o-000l, Reinforcing Steel, 

e. M-2, Inspection of DeSign Concrete, 

f. M-14, Cadweld Splcice Inspection, 

8· CKK-ll, Calibration of Concrete Plant Scales, 

h. CKK-12, Calibration of Concrete Plant Water Meter, 

i. CKK-13, (draft) Verification of Admixture Dispenser, 

j. 0-1, Calibration of Concrete Air Meters, 
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k. P-l, Materials and Equipment Receiving and Storage,

1. Q-l, Control of Nonconforming items,

m. R-2, Corrective Action,

n. R-4, Reporting of Deficiencies.

Based on the above discussions with engineering and QA personnel
and examination of documents concerning concrete operations, it
appears that established QA-QC controls are in accordance with NRC
and PSAR requirements.

No deviations were disclosed in the areas examined.

L_
6. Lakes Dams and Canals - Revle_ssurance Implementing

Procedures_ Units 1 2 3

-" The inspector held discussions with engineering and QA personnel and
_. examined documents concerning control of the Nuclear Service Water

(NSW) facilities. Documents examined in addition to those listed

in paragraph 5 are:

- a. PSAR Section 2.5, Appendices 2A through D,

b. SER Section 2.5,

c. CKS - 114.00-00-0001, Rev. 1, General Grading Work,

d. H-l, Inspection of Compacted Earth Fills,

e. M-26, Laboratory Soil Testing,

f. CKB-4, Foundation Preparation, Verification for Nuclear Safety
Related Structures,

8- CKB-3, Foundation Grouting,

h. CKD-3, Administrative Control of Preassembly and Installation
of Nuclear Safety Related Piping Systems, Classes A, B, C,

i. CE3-2, Group 1 Denslty, Strength and Compressibility Test for

J. Compaction Equlpment,

k. CKK-4, Calibration of Thin Walled Cyllnders for Use in

1J Compact-lon Testing,
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6. 

k. P-l, Materials and Equipment Receiving and Storage, 

1. ~l, Control of NonconfOrming items, 

m. R-2, Corrective Action, 

n. R-4, Reporting of Deficiencies. 

Based on the above discussions with engineering and QA personnel 
and examination of documents concerning concrete operations, it 
appears that established QA-QC controls are in accordance with NRC and PSAR requirements. 

No deViations were disclosed in the areas examined. 

Lakes Dams and Canals - ReView of Quality Assurance Implementing Procedures, Units 1, 2t~ 

The inspector held discussions with engineering and QA personnel and 
eXamined documents concerning control of the Nuclear Service Water 
(NSW) facilities. Documents examined in addition to those listed in paragraph 5 are: 

a. PSAR Section 2.5, Appendices 2A through D, 

b. SER Section 2.5, 

c. CKS - 114.00-00-0001, Rev. 1, General Grading Work, 
d. K-l, Inspection of Compacted Earth Fills, 

e. K-26, Laboratory Soil Testing, 

f. CKB-4, Foundation Preparation, Verification for Nuclear Safety 
Related Structures, 

g. CKB-3, Foundation Grouting, 

h. CKD-3, Administrative Control of Preassembly and Installation 
of Nuclear Safety Related Piping Systems, Classes A, B, C, 

1. CKB-2, Group 1 Density, Strength and Compressibility Test for 

j. Compaction Equipment
t 

k. CKK-4, Calibration of Thin Walled Cylinders for Use in 

I: Coapactlon Testing, 
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m. CKK-5, Calibration of Sol1 and Concrete Laboratory Scales,

n. CKK-6, Calibration of Laboratory Ovens,

o. Geologic Happing Procedure,

p. Blasting Report by Clement Brothers and Atlas Power Company.

Based on the above discussions with engineering and QA personnel
and examination of documents concerning the NSW facilities, it
appears that established QA-QC controls are in accordance with NRC
and PSAR requirements.

_O No deviations were disclosed in the areas examined.

_ 7. Lakes Dams and Canals - Observation of Work and Work Actlvltl__

:D _nlts 1 2 3

__ The inspector observed dewaterlng, excavation, foundation cleaning
and mapping for the NSW dam core trench between dam centerline
stations 15+90 and 21+80 and the east valley foundation from the
dam centerllne to 380 feet upstream. Work is being done under the

_D terms of the LWA-2 issued July 28, 1977.

In addition to those acceptance criteria listed in paragraph 6,

_-_. york is guided by the following drawings examined by the inspector:

_---' a. CK-0002-01 General Plan,

b. CK-0002-07 NSW Pipe Excavation Plan,

c. CK-0022-08 NSW Pipe Excavation, Profiles, Sections, Details,

d. CK-0025-01 NSW Pond Overflow Spillway Excavation Plan, Sections,
Details,

e. CK-0025-02 NSW Pond Overflow Spillway Backfill and Discharge
Channel Plan, Sections, Details,

f. CK-0026-01 NSW Pond, Dam Area, Foundation Excavation and Coffer,
Dams, Plan and Sections,

E- CK-0026-02, NSN Pond, Dam Areas, Excavation Section and Details,

h. CK-0026-03 thru 06, Earthwork and Drainage, Plans Sections and
Details.
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m. ClK-S, Calibration of Soil and Concrete Laboratory Scales, 

n. CicK-6, Calibration of Laboratory Ovens, 

o. Geologic Happing Procedure, 

p. Blasting Report by Clement Brother~ and Atlas Power Company. 

Based on the above discussions with engineering and QA personnel 
and examination of documents concerning the NSW facilities, it 
appears that established QA-QC controls are in accordance with NRC and PSAR requirements. 

No deviations were disclosed in the areas examined. 

Lakes Dams and Canals - Observation of Work and Work Activities Units 1, 2, 3 

The inspector observed dewatering, excavation, foundation cleaning 
and mapping for the NSW dam core trench between dam centerline 
stations 15+90 and 21+80 and the east valley foundation from the 
dam centerline to 380 feet Upstream. Work is being done under the 
terms of the LWA-2 issued July 28, 1977. 

In addition to those acceptance criteria listed in paragraph 6, 
work is guided by the follOwing drawings examined by the inspector: 
a. CK-0002-01 General Plan, 

b. CK-0002-07 NSW Pipe Excavation Plan, 

c. CK-0022-08 NSW Pipe Excavation, Profiles, Sections, Details, 

d. CK-0025-0l NSW Pond Overflow Spillway Excavation Plan, Sections, Details, 

e. CK-0025-02 NSW Pond Overflow Spillway Backfill and Discharge 
Channel Plan, Sections, Details, 

f. CK-0026-0l NSll Pond, Dam Area, Foundation Excavation and Coffer, 
Dams, Plan and Sections, 

I· CK-0026-02, NSll Pond, Dam Areas, Excavation Section and Details, 

h. CK-0026-03 thru 06, Earthwork and Drainage, Plans Sections and 
DetaUs. 
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Excavation, dewaterin 8 and cleanlng of the foundation were belng
controlled by appllcable drawings, specifications and procedures.
Mapplt_ was being done by Law Engineering Testing Company personnel
under the supervision of a DPC project geologlst. Observation of
mapping and completed maps indicated foundation mapping was being
done as speclfled by Sectlon 2.5.1.2(9) of the PSAR and the Geologic
MapplngProcedure.

No items of noncompliance or deficiency were disclosed.

8. Slte Preparation - Revlew_surance Implementing
_rocedures_ Unlts

The inspector held dlscusslons with engineering, geologlcal and QA
_ personnel, examined documents concerning control of site preparation

and observed site preparation activities in Unlts 1 and 2. Documents
-" listed In paragraph 6 which are also used for control of site
r_ preparation are summarized as follows:

--- a. PSAR, Section 2.5 with Appendlces 2D and 2C

--" b. CKS - 114.00-00-0001, Revision 1

"-_ c. Blasting Report

d. Procedures M-l, M-27, M-26, CKB-4, Geologic Mapping.

Other documents examined by the inspector are drawings CK-0022-01
' thru 06, Powerhouse Excavation Plan, Sections and Detalls.

Based on the above observed work activities, discussions with
geologic and engineering personnel and examination of documents
concerning site preparation, it appears that established QA-QC
controls are in accordance with NRC and PSAE requirements.

No deviations were dlsclosed in the areas examined.

9. Poundatlons - Review of allt Assurance Implementln_ Procedures L
Units 1 2. 3

Quality assurance controls for foundations examined by the inspec-
tor are the same as some of those listed in paragraphs 5, 6 and 8.
Acceptance criteria are in Section 2.5 and Appendices 2A and D of
the ¥SAE.

e
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Excavation, dewatering and cleaning of the foundation were being 
controlled by applicable drawings, specifications and procedures. 
Happing was being done by Law Engineering Testing Company personnel 
under the supervision of a DPC project geologist. Observation of 
aapping and completed maps indicated foundation mapping was being 
done as specified by Section 2.5.1.2(9) of the PSAR and the Geologic Mapping Procedure. 

No items of noncompliance or deficiency were disclosed. 
8. Site Pre aration - Review of 

Procedures, Units 1, 2, 3 

The inspector held discussions with engineering, geological and QA 
personnel, examined documents concerning control of site preparation 
and observed site preparation activities in Units 1 and 2. Documents 
listed in paragraph 6 which are also used for Control of site 
preparation are summarized as follows: 

a. PSAR, Section 2.5 with Appendices 2D and 2C 
b. CKS - 114.00-00-0001, Revision 1 
c. Blasting Report 

d. Procedures K-l, K-27, K-26, CKB-4, Geologic Mapping. 

Other documents examined by the inspector are drawings CK-0022-01 
thru 06, Powerhouse Excavati~n Plan, Sections and Details. 

Based on the above observed work activities, discussions with 
&eologic and engineering personnel and examination of documents 
concerning site preparation, it appears that established QA-QC 
controls are in accordance with NRC and PSAR requirements. 

No deviations were disclosed in the areas examined. 

Foundations - Review of Assurance Units I, 2. 3 Procedures 

Quality assurance controls for foundations examined by the inspec-
tor are the same as some of those listed in paragraphs 5, 6 and 8. 
Acceptance criteria are in Section 2.5 and Appendices 2A and D of tbe PSAR. 
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Grouting of foundations will be guided by specification CKS_
114.00-00-001 and procedure CKB4. Concrete activities wlll be
guided by specification P815-1109.00-001 and procedures listed
under paragraph 5.

Discussions with engineering and QA personnel and examination of
applicable specifications and procedures indicate that QA-QC
controls are In accordance wlth HRC and PSAR requirements.

No deviations were disclosed in the areas examined.

C_ I0. Ltcensin__(NRR) Site Inspection

--" On October 7, 1977, Region II inspectors Foster and Harris accompanied
Messrs. White and Jackson of licensing (NKR) on an announced inspection

"=" of foundation conditions in the NSW dam. Prior to the inspection,
._ licensee representatives presented a short dissertation on the

status of geologic mapping, excavations completed and proposed
-?, foundations preparation. Excavated areas examined were the east

valley dam foundation and core trench between station 15+90 and
_ 21+80. On the inspection a discussion concerning a viod occuring

at core trench station 21+60 was presented by LETCO consultants.

::_ The ellptlcal shaped vlod extends 3 feet in a horizontal direction
and 7 inches at its maximum vertical opening. This matter and

_'D results of NER's inspection will be addressed in a separate report.

11. Exit Interview

The inspector met with licensee representatives at the conclusion
of the inspection on Ocotber 7, 1977. The inspector summarized the
scope and findings of his examination of QA-QC controls for structural
concrete, foundations, site preparation, NSW facilities and observa-
tion of work activities in Units 1 and 2 and the NSW dam.

No Items of noncompliance, deficiency or deviation were disclosed
in the areas examined.
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RII Rpt. Nos. 50-491/77-3, tI-6 
50-492/77-3 and 50-493/77-3 

Grouting of foundations will be guided by specification CKS. 
114.00-00-001 and procedure CKB4. Concrete activities will be 
guided by specification P8l5-ll09.00-00l and procedures listed 
under paragraph 5. 

Discussions with engineering and QA personnel and examination of 
applicable specifications and procedures indicate that QA-QC 
controls are in accordance with NRC and PSAR requirements. 

No deviations were disclosed in the areas examined. 

10. LicenSing (NRR) Site Inspection 

On October 7, 1977, Region II inspectors Foster and Harris accompanied 
Messrs. White and Jackson of licensing (NRR) on an announced inspection 
of foundation conditions in the NSW dam. Prior to the inspection, 
licensee representatives presented a short dissertation on the 
status of geologic mapping, excavations completed and proposed 
foundations preparation. Excavated areas examined were the east 
valley dam foundation and core trench between station 15+90 and 
21+80. On the inspection a discussion concerning a viod occuring 
at core trench station 21+60 was presented by LETCO consultants. 

The eliptical shaped viod extends 3 feet in a horizontal direction 
and 7 inches at its maximum vertical opening. This matter and 
results of NRR's inspection will be addressed in a separate report. 

11. Exit Interview 

The inspector met with licensee representatives at the conclusion 
of the inspection on Ocotber 7, 1977. The inspector summa~ized the 
scope and findings of his examination of QA-QC controls for structural 
concrete, foundations, site preparation, NSW facilities and observa-
tion of work activities in Units 1 and 2 and the NSW dam. 

No items of noncompliance, deficiency or deviation were disclosed 
in the areas examined. 



_.. ._ .o,_ NUCLEAR REGULATOqY COMMISSION R F Wardel I

SEP 0 8 }gY8 ....

In Reply Refer To: !_i_0--_0
RII :EOP

50-,91/78-7Cherokee 14'iG

50-_92/78-7 Cherokee
50-493/78-7 Cherokee

L_ Power Company --_GP,--_----_
ATTN: Mr. L.C. Dail, Vice President .....]_f_

DesignEngineering --_i_-
P. O. Box 2178 ! i_F_;_o_W_

Charlotte, North Carolina 282h2 A ACnt_

Gentlemen : R RETAml

This refers to the inspection conducted by Mr. Ellis O. Porter of this

office on August 3, 1978, of activities authorized by NRC Construction
,.O Permit Nos. CPPR-167, CPPR-168 and CPPR-169 for the Cherokee Nuclear

,_, Station facility, and to the discussion of our findings held with
I._. C. B. Aycock at the conclusion of the inspection.

Areas examined during the inspection and our findings are discussed in
-- the enclosed inspection report. Within these areas, the inspection

consisted of selective examinations of procedures and representative
- records, interviews with personnel, and observations by the inspector.

, J

Within the scope of this inspection, no items of noncompliance were
-- disclosed.

L_ We have examined actions you have taken with regard to previously identi-
fied enforcement.matters. These are discussed in the enclosed inspection
report.

In accordance with Section 2.790 of the NRC's "Rules of Practice",
Part 2, Title i0, Code of Federal Regulations, a copy of this letter
and the enclosed inspection report %-ili be placed in the NRC's Public
Document Room. If this report contains any information that you (or
your contractor) believe to be proprietary, it is necessary that you
m_:e a _Titten application _'ithin 20 days to this office to withhold
such infornation from public disclosure. Any such application must
-.-.cluSea -Z-,_!lstatezent of the re_sens cn the basis of _'hich it is

_-Lalze! _.h--_the information is prcprietary, and should be prepared
so that Frcprietar_" information identified in the application is _---_
contained in a separate part of the document. If we do not hear
from you in this regard within the specified period, the report
will be placed in the Public Document Room.
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UNITED SI HES 

NUCLEAR REGUlAT0'lY COMMISSION 
REGIO'! II 

101 MARIETTA SI REET. N.W. 

... -K'l Dick 
R F Wardell 
J R ~--k------, 

lC~\\ 
ATLANTA. GEorGIA 30303 

SfP 0 8 ~91B 
In Reply Refer To: 
RII:EOP 
50-1;91/78-7 Cherokee 
50-)~92178-7 Che rokee 
50-~93178-7 Cherokee 

LUke Power Company 
ATTN: 1·1r. L. C. Dail, Vice President 

DeSign Engineering 
P. O. Box 2178 
Charlotte, 110rth Carolina 28242 

Gentlemen: 

BfP 14 'In 

i 
.---::------~.~-~ 
'.·G~ I j 

-,o~"-l-___ 
rr=---<,... 1 __ -r-_ 

., I I 
I ~F~" .. ~
A ACTION 
C COP\< 
R RETAIN 

This refers to the inspection conducted by Hr. Ellis O. Porter of this 
office on August 3, 1978, of activities authorized by NRC Construction 
Permit 1I0s. CPPR-167, CPPR-168 and CPPR-169 for the Cherokee Nuclear 
Station facility, and to the discussion of our findings held with 
Mr. C. B. Aycock at the conclusion of the inspection. 

Areas examined during the inspection and our findings are discussed in 
the enclosed inspection report. Within these areas, the inspection 
consisted of selective eXaminations of procedures and representative 
records, interviews with personnel, and observations by the inspector. 

Hithin the SCope of this inspection, no items of noncompliance were disclosed. 

We have examined actions you have taken vith regard to previously identi_ 
fied enforeement.matters. These are discussed in the enclosed inspection report. 

In accordance with Section 2.790 of' the rmc' s "Rules of Practice", 
Part 2, Title 10, Code of Federal Regulations, a copy of this letter 
and the enclosed inspection report -~ll be placed in the liRC's Public 
Document Room. If this report contains any information that you (or 
your contractor) believe to be proprietary, it is necessary that you 
m~~e a ~Titten application within 20 days to this office to withhold 
s:;ch :::f0r::atian from public disclosure. Any Such aJ'plication must 
:::cl-.:::e !'O :-:.tll s'!:ste::ent of the reasC'!:s 0:1 the c-asis of ".-hich it is 
::=.:=e:: :t=.~ :!::e infor.cation is }:·rcprie:e.ry, e.r:d should be prepared 
S;) :i:a:: pr~prietary inforreation identified in the application is 
contained in a separate part of the document. If we do not hear 
from you in this regard within the specified period, the report 
will be placed in the Public Document Room. 

'0 ____ -

- ----':!...------

~ 



SEP0 8 '1978

Dtie Power Compeuly -2-

_:hould you have any questions concerning this letter, we will be glad
to discuss them with you.

Sincerely,

_/ C. E. Murphy, Chief
Reactor Construction and

Engineering Support Branch

__
Enclosures:

Inspection Report Nos.
50-b91, h92, 493/78-07

_-_ cc w/enci:

],_. J. T. Moore, Project _nager
h_, Cherokee Nuclear Station

P. Of Box 422

Gaffney, South Carolina 293h0

-D

O
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SEP 0 81979 

Duke Power Company -2-

~;llOuld you have any questions concerning this letter, we will be glad 
tu discuss them with you. 

Enclosures: 
Inspection Report Nos. 

50-491, 492, 493/78-07 

cc w/encl: 
Hr. J. T. ft.oore, Project l>!anager 
Cherokee Nuclear Station 
P. 0: Box 422 
Gaffney, South Carolina 29340 

Sincerely, 

~f 
Reactor Construction and 

Engineering Support Branch 



Report _os.: 50-491/78-7, 50-492/78-7 and 50-493/78-7

Docket Nos.: 50-49l, 50-_92 and 50-493

License _os.: CPPR-167, CPPR-168 and CPPR-169

Categories: A2, A2 and A2

Licensee: Duke Power Company _ .

Facility Name: Cherokee Nuclear Station

Inspection at: Cherokee County, South CBrolina

Inspection Conducted: August 3, ]978
_

Inspector: E. O. Porter

Other.Accompanying Personnel: B. Thomas

Reviewed by: ___d v
"- A_ R. Berdt, Chief / Date
-- Projects Section• ..

Reactor Construction and Engineering
-_ Support Branch

._ _ection Suu_ary

r_3 _n on Au usa 3 1978 (Re ort Nos. 50-691178-7_ 50-492178-7
and 493/78-7)

"_ Areas Inspected: Routine unannounced inspection; site construction activi-
ties; project status; warehouse storage; ]aydo_ =reas; construction proce-
dures; site QA organization; welding electrode issue control; nuclear service
_ater piping; ]E bulletins and circulars. The inspection involved 8 man-hours
on site by one h_C inspector.
Results: No items of noncompliance or deviation were noted in the areas imspected.
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R!C'ONII 
101 MA~ln 1 A STREET. N.W. 
ATLANTA reORGIA 30303 

Rep(lfL ~os.: 50-491/78-7, 50-492/78-7 and 50-433/78-7 
Dockt'L ~Os.: 50-491, 50-492 and 50-493 

CPPR-167, CPPR-168 and CPPR-169 License lios.: 

Categories: A2, A2 and A2 

Licensee: Duke Power Company 

facility Name: Cherokee Nu~lear Station 

Inspection at: Cherokee County, South Carolina 

Inspection Conducted: August 3, 1978 

Inspector: E. O. Porter 

Other.Accompanying Personnel: H. Thomas 

R.vi.".d by: /.I7'~~J h'.,. 
A. R. e rdt~'-";C'-:h-:i~e~f'c-'"--T------------
Projects Section 
Reactor Construction and Engineering 

Support Branch 

Inspection Summary 

Inspection on August 3, 1978 (Report Nos. 50-491/78-7, 50-492/78-7 and 1.,93/78-7) 
Areas Inspected: Routine unannounced inspection; site construction activi-
ties; project status; warehouse storage; laydo~~ areas; construction proce-
dures; site QA organization; welding electrode issue control; nuclear service 
~ater piping; IE bulletins and circulars. The inspection involved 8 ~n-hours 
on site by one h~C inspector. 
Results: lio items of noncompliance or deviation were noted in the areas inspected. 



RII Report Nos. 50-69)/78-7,
50-492178-7 and 50-493/78-7 l-I

DETAIkq I Prepared by: __._.r/_
E. O. "-c)rter, P___pector" Date
Projects Section
Reactor Construction and

Engineering Support Branch

Date of Inspection: August 3, 1978

Reviewed by
A.R. erdt,-_ -_ Dat_--
Projects Section
Reactor Construction and
Engineering Support Branch

I. Persons Contacted

Duke Po_er _ (DPC)

*C. B. Aycock, Project Engineer, Construction
_-_, *R_ D. Hason, QA Engineer

*K. N. Sch_idt, QA Engineer
:_ *B. N. Childers, QA Specialist
.- L.A. Vincent, Senior Planning and Facilities Engineer

J. E. Beall, Engineering Specialist - DPC Charlotte Office
T. H. Reynolds, Nelding Specialist

"_ _Denotes those present at the exit interview.

_" 2. Licensee Action on Previous ]nsrection Findin_
,'4
"7

a. (__Open) Deficiency Item 50-691/78-05-01: Failure to Document
O Concrete Four Correctly

C_ The licensee his completed his actions on this ite_ and has
submitted his response to RII in a letter dated August I, 1978._J

This ite_ re.sins open pending RlI's receipt and evaluation of
the licensees response.

b. (__Open) Infraction ]te_ 50-_9]/78-05-02: Failure to cure fie]d
test cy]iDders_

The licensee has completed his actions on this ite_ and hms
subEitted his response to RI] in a letter dmted August l, 1978.
This item reLsins open pending RIl's receipt and evaluation of
the licensees response.
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Rll Report Nos. 50-491/78-1, 
50-492/78-7 and 50-493/78-7 

1-1 

DETAILS 1 /.i~/;f fl// /J 
Pr~pared by: /'1Y'J~~~ ~ 

E. O. P~terJ PriacipalOns-pe-c-t-o-r-
Projects Section 
Reactor Construction and 

Engineering Support Branch 

Dat~ of Inspection: August 3, 1978 

Y-1-'1? 
Date 

Reviewed bY:-L~ c:;L/ 2-
-A. R. erdt, Chief 7 
Projects Section 

~.J.?~ 

I. Persons Contact~d 

Reactor Construction and 
Engineering Support Branch 

Duke Po\o'e r Company (DPC) 

*C. B. Aycock, Proj~ct Engineer, Construction *n: D. Mason, QA Engineer 
*K. W. SChmidt, QA tngin~er 
*B. W. Childers, QA Specialist 
L. A. \'incent, Senior Planning and Facilities Engineer 
J. t. Beall, Engin~ering Specialist _ DPC Charlotte Office 

:"1 *Denotes those present .t the exit intervi~\o'. 
1. M. Reynolds, Welding Specialist 

2. ~icensee Action on Pr~vious Inspection Findings 

o 

-.I 

•• 
( en) Deficiec It~ 50-491/18-05-0): Failure to Document Concrete Pour Correctl~ 

The licensee ~s compi~t~d his .ctions on this it~ .nd has 
submitted his response to RII in a letter dated August 1, 1978. 
Tbis it~ r~ains open pending Rll', r~ceipt .nd eValUltion of the licensees response. 

b. !Qren) Iofr.ctio. Ite~ SO-'~1/78-05-02: r.ilure to Cure field test cylinders propertr 

The licensee has compl~~d his .ctioes on this item .nd hiS 
subEitted his r~£ponse to RII in a letter dlt~d Au~ust It 1978. 
Tbis item re~lins opec pending RII', r~c~ipt .nd evaluation of the licensees response. 

-------. 

Date 



RII Report Nos. 50-491/78-7,
50-492/78-7 and 50-493/78-7 I-2

3. Unresolved Items

There were no new unresolved items generated during t.his inspection.

4. Independent Inspection Effort

The inspector observed progress made and construction activities on
the nuclear service water (NSN) dam, pump structure, cable tunnels and
piping, the concrete placement for reactor building Unit I and the
auxiliary building. One welding electrode issue station was inspected,
and a walk-thru inspection of the warehouse storage area was made.
During the inspection of the warehouse, the inspector noted that
several cans of lo_ hydrogen welding electrode had been dented and
asked how the licensee assured that the cans were still leak proof.
The licensee stated that they had visually examined each can, had

C_ discussed it with their supplier (Lincoln) and had returned ques-

,=_ tionable damaged containers. The inspector reviewed the purchase
order to assure that packaging was in conformance with requirements.

_'_ To further assure that cans were leak proof, the licensee issued
instructions to the electrode issue stations for additional inspection

m of the cans prior to issuance of the electrodes. The inspector had no
further questions.

_._ No items of noncompliance or deviations were noted in the areas examined.

.... 5. IE Bulletin (Status)

(Closed) IEB 78-05 Halfunctioning of Circuit Breaker A_xiliary.
Contact Bechanism - General Electric Bodel CRIOSX. RII has received

--J

UPC's letter of response to this bulletin, dated June l, 1978. The
;LD licensee states that they have reviewed their design and find that the

equipment is not in use or planned for use in safety-related equipment
-J for the Cherokee Nuclear Station. This item is closed.

6. IE Circulars (Status)

Discussions with licensee personnel show that they have received
copies of the following circulars and have distributed them to manage-
meat and cognizant personnel for their information and or necessary
action:

IEC 78-06, IEC 78-06, IEC 78-07, IEC 78-0S, IEC 7_-09, IEC 75-13 and
IEC 78-15.
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RJl Report Nos. 50-491/78-7, 
50-'92/78-7 and 50-493/78-7 1-2 

3. Unresolved Items 

5. 

6. 

There were no ne~ unresolved items generated during this inspection. 

Independent Inspection Effort 

The inspector observed progress made and construction activities on 
the nuclear ser\'ice ~ater (NS~) dam, pump structure, cable tunnels and 
piping, the concrete placement for reactor building Unit 1 and the 
auxiliary building. One welding electrode issue station was inspected, 
and a walk·thru inspection of the warebouse storage area was ~de. 
During the inspection of the warebouse. tbe inspector noted that 
5everal cans of lo~ bydrogen welding electrode had been dented and 
asked bo~ the licensee assured that the cans were still leak proof. 
The licensee stated that they had visually exa~ined each can, had 
discussed it with their 5upplier (Lincoln) and had returned ques-
tionable damaged containers. The inspector reviewed the purchase 
order to assure that packaging was in conformance ~ith requirements. 
10 further assure that cans were leak proof, the licensee issued 
instructions to the electrode issue stations for additional inspection 
of the cans prior to i5suance of the electrodes. The inspector hac DO 
further questions. 

~o items of noncompliance or deviations were Doted in the areas examined. 

IE Bulletin (Status) 

(Closed) IE8 78-0) Malfunctioning of Circuit Breaker Auxiliary 
Contact Mechanism - General Electric Hodel CR105X. RII has received 
~, letter of response to this bulletin, dated June 1, 1978. The 
licensee ,Lates that they have reviewed their design and find that the 
equipment is not in use or planned for use in 5afety-related equipment 
for the Cherokee Nuclear Station. Thi5 item i5 cl05ed. 

IE Circulars (Status) 

Discussions with licensee personnel 5bo~ that they have received 
copies of the follo~ing circular, and have distributed them to ~nage
~nt and cognizant personnel for their informatioD .nd or nece".ry 
action: 

lEe 78-0', lEe 78-06, lEe 78-07, lEe 78-08, lEe 7S-09, lEe 78-13 and 
lEe 78-15. 

1860 



R]] Report Nos. 50-491/78-7,
50-492/78-7 and 50-693/78-7 I-3

7. Project Status

Excavation and grouting of both the east and vest core trenches of the
KS_ dam has been courpleted and fill has been initiated. Pouring of
_S_ cable tunnels has been initiated. Concrete placement of the
interior and exterior walls at the 37 foot elevation of Dnit I is
continuing. Fill concrete is being placed for the auxiliary building.

It was also noted that the onsite QA staff had been increased from two
to five people commensurate with increased QA activities. Prior to
this time additional help had been obtained from other DPC _ites as
needed.

8. Exit Inten'iew

"- The inspectors met with licensee representatives (denoted in paragraph 1)
_ at the conclusion of the inspection on August 3, 1978. The inspectors

sua_arized the purpose and scope of the inspection and the findings.
_ There were no unanswered questions or dissenting co, eats.
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RII Report Nos. 50-~91/78-7, 
50-~92/78-7 and 50-~93/78-7 1-3 

7. Project StatuE 

8. 

Excavation .nd grouting of both the east and vest core trenches of the 
NS~ dam has been completed .nd fill has been initiated. Pouring of 
NS~ cable tunnels has been initiated. Concrete placement of the 
interior .nd ~xterior valls .t the 37 foot ~levation of Unit 1 is 
continuing. fill concrete is being placed for the .uxili.ry building. 

It vas also noted that the onsite QA staff had been increased from two 
to five people commensurate vith increased QA activities. Prior to 
this time additional help had been obtained from other DPC sites .s 
needed. 

Exi t Intervielo' 

The inspectors aet with licensee representatives (denoted in paragraph 1) 
.t the conclusion of the inspection on August 3, 1978. The inspectors 
summarized the purpose and scope of the inspection .nd the findings. 
There were no unanswered questions or dissenting comments. 



_G_e RE_Ot_ UNITED STATES R" F Warde| |o NUCLEAR REGULATORY COMMISSION J R WeI i s
_ _l _ REGIONII _ Dick

._'x_ _/.: _ 101MARIETTA STREET, N.W. LCD 1412 11-1

\_.,_ _ _0_

In R+'ply Refer To: _OG _ 3 _ _RII:,ICB
50-49i/78-6 Cherokee I_ .
50-492/78-6 Cherokee
50-493/78-6 Cherokee

Duke Power Company _e__-
Attn: Hr. L. C. Dail, Vice President _._-_.

Design Engineering
Charlotte, North Carolina 28242

Gentlemen:

[.? This refers to the inspection conducted by Hr. W. B. Swan of this office
on July 19-21, 1978, of activities authorized by NRC Construction Permit ___:

-O Nos. CPPR-167, CPPR-168 and CPPR'I69 for the Cherokee Nuclear Station
Unit 1, 2 and 3 facilities, and to the discussion of our findings held '+

"_ with Hr. A. R. Hollins at the conclhsion of the inspection.

Areas examined during the inspection and our findings are discussed in
,_ the enclosed inspection report. Within these areas, the inspection

consisted of selective examinations of procedures and representative
_O records, interviews with personnel, and observations by the inspector.

Within the scope of this inspection, no items of noncompliance were
disclosed. _z_

_D In accordance with Section 2.790 of the NRC's "Rules of Practice",
Part 2, Title 10, Code of Federal Regulations, a copy of this letter
and the enclosed inspection report will be placed in the _C's Public
Doc_ent Room. If this report contains any infomation that you (or
your contractor) believe to be proprietary, it is necessa_ that you
make a written application within 20 days to this office to withhold __
such infomation from public disclosure. Any such application must
include a full statement of the reasons on the basis of which it is _
claimed that the infomation is proprietary, and should be prepared =
so that proprietary info_ation identified in the application is ,.:+;_.,
contained in a separate part of the document. If we do not hear r_;;+
from you in this regard within the specified period, the report _..:_2
will be placed in the Public Document Room. _,_ >:-_

°
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
REGIO~J II 

R·F \.Iardell 
J R \.Ie II s 

-RL Dick 
101 MARIETTA STREET. N.W. 
ATLANTA. GEORGIA 30303 lCD~ 

In R('l'ly Refer To: 
RII :.Jcn 
50-491/18-6 Cherokee 
50-492/78-6 Cherokee 
50-493/78-6 Cherokee 

Duke Power Company 

AUG ,3 1918 

Attn: Mr. L. C. Dail, Vice President 
Design Engineering 

Charlotte, North Carolina 28242 

Gentlemen: 

This refers to the inspection conducted by Mr. W. B. Swan of this office 
on July 19-21, 1978, of activities authorized by NRC Construction Permit 
Nos. CPPR-167, CPPR-I68 and CPPR-169 for the Cherokee Nuclear Station 
Unit 1, 2 and 3 facilities, and to the discussion of our findings held 
with Mr. A. R. Hollins at the concl~sion of the inspection. 

Areas examined during the inspection and our findings are discussed in 
.- the enclosed inspection report. Within these areas, the inspection 

consisted of selective examinations of procedures and representative 
~~ records, interviews with personnel, and observations by the inspector. 

. -. 

Within the scope of this inspection, no items of noncompliance were 
disclosed. 

In accordance with Section 2.790 of the NRC's "Rules of Practice", 
Part 2, Title 10, Code of Federal Regulations, a copy of this letter 
and the enclosed inspection report will be placed in the NRC's Public 
Document Room. If this report contains any information that you (or 
your contractor) believe to be proprietary, it is necessary that you 
make a written application within 20 days to this office to withhold 
such information from public disclosure. Any such application must 
include a full statement of the reasons on the basis of which it is 
claimed that the information is proprietary, and should be prepared 
so that proprietary information identified in the application is 
contained in a separate part of the document. If we do not hear 
from you in this regard within the specified period, the report 
will be placed in the Public Document Room. 

_. :---
~ ,. 

./ 

L- __ -



Buk(" Power Company -2-
AUG 2 _ 19,7_

m

Should you have any questions concerning this letter, we will be glad to _._%.discuss them with you. _..

Sincerely,

C. E. Hurphy, Chief
Reactor Construction and"

11_ kl

Engineering Support Branch _-
Enclosure:
InspectionReport Nos.

_- 50-491/78-6
5O-492/78-6

.._ 50-493/78-6

w/encl""-' CC :
Hr. J. T. Hoore, Project Hanager
Cherokee Nuclear Station _- .......

-_ P.O. Box 422
Gaffney, South Carolina 29340

C)
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\)IIK(' power Company -2-
AUG 23 1976 

Should you have any questions concerning this letter, we will be glad to 
dis~uSS them with you. 

Enclosure: 
Inspection Report Nos. 

50-491/18-6 
50-492/18-6 
50-493/78-6 

cc w/encl: 
Hr. J. T. Moore, Project Manager 
Cherokee Nuclear Station 
P. O. Box 422 
Gaffney, South Carolina 29340 

Sincerely, / v 
~?£~f'6 

C. E. Murphy, Chie~ 
Reactor Construction and~ 

Engineering Support Branch 



Q

R_CoI_>O_ NUCLEAR REGULATORY COMMISSIONe_¢._t __ UNITED Sl ATES

_ _ REGION II

,_ 'x'_.._[..._ ¢ 101 MARIETTA STREET. N.W.

"'4,; _ ' _ _O_"

Report Nos.: 50-49]/78-6, 50-492/78-6 and 50-493/78-6

Docket Nos.: 50-49], 50-492 and 50-493

License Nos.: CPPR-167, CPPR-168 and CPPR-169 ..

Categories: A2, A2, A2 _L_X "

Licensee: Duke Power Company
422 South Church Street
Charlotte, North Carolina 28242

-_: Facility Name: Cherokee Nuclear Station, Units 1, 2 and 3

Inspection at: Cherokee County, South Carolina =_._--

Inspection conducted: July 19-2], 1978 ;-_::

Inspector: W. B. Swan

:. Reviewed by _ " "
rate

Reactor Construction and Engineering Support Branch

=-_ ]n___ection S_a___

]n__ection on July 19-21_ort Nos. 50-491/78-6, 50-492/78-6
-. and _/7-8- 6)

Areas Inspected: Site preparation, NSK' and alternate NSW dams; structural
concrete for Unit ] containment. The inspection involved 20 inspector-hours
onsite by one NRC inspector.
Results: In the three areas inspected, no items of noncompliance Dr devia-
tions were identified. :

_6

_.=_ 2i..
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Report Nos.: 

Docket Nos.: 

UNITED Sl ATES 
NUCLEAR REGULATORY COMMISSION 

REGION II 
tOt MARIETTA STREET. N.\\'. 
ATLANTA. GEORGIA 30303 

50-491/78-6, 50-492/78-6 and 50-493/78-6 

50-491, 50-492 and 50-493 

License Nos.: CPPR-167, CPPR-168 and CPPR-169 

Categories: A2, A2, A2 

Licensee: Duke Po~er Company 
422 South Church Street 
Charlotte, North Carolina 28242 

Facility Name: Cherokee Nuclear Station, Units 1, 2 and 3 

Inspection at: Cherokee County, South Carolina 

Inspection conducted: July 19-21, 1978 

Inspector: W. B. Swan \ \) \ C- .,\ 
Reviewed bY,}< \\k- (, "e'" t.->......-. C. Bryant, Chief 

Engineering Support S~ tlon No. 1 
Reactor Construction and Engineering Support Branch 

Inspection Summary 

.' 

~ Date· 

Inspection on July 19-21, 1978 (Report Nos. 50-491/78-6, 50-492/78-6 
and 50-493/78-6) 
Areas Inspected: Site preparation, NSW and alternate NSW dams; structural 
concrete for Unit 1 containment. The inspection involved 20 inspector-hours 
on"site by olle NRC inspector. 
Results: In the three areas inspected, no items of noncompliance or devia-
tions were identified. 
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Report Nos. 50-491/78-6, 50-492/78-6
and 50-493/78-6 I-1

W. B. Swan,_Civil _ngineer
Engineering Support Section No. 1
Reactor Construction and Engineering

Support Branch

Dates of Inspection: July 19-21, 1978 r_

Reviewed by x._ g _-_

Engineering Support Section No. 1
Reactor Construction and Engineering

-o Support Branch

_-_ 1. Persons Contacted

Duke Power Company •

"-_ J.T. Moore, Project Manager, Construction
._ C.B. Aycock, Project Engineer, Construction

• H. D. Mason, Associate Field Engineer, Civil QA
--- W. Lindsay, Geotechnical Engineer

D. S. Mason, Supervising Technician, Civil
_3 L.C. Arnold, Quality Control Engineer, Civil
__ J.L. Peterson, Design Engineer, Civil ....... -
_-_ *A. R. Boiitns, Senior @aality Control Engineer " "
:_ *Denotes persons attending exit interview ......

: 2. Licensee Action on Previous Inspection Findings _ ""

_his area was not inspected. "

3. Unresolved Items .......

No unresolved items were disclosed within the areas inspected. . :

IodependentInspe.ionEffort
The inspector observed placement of a sand filter (drain) pad at the base _
of the alternate NSW (C.$.) Hake-up Pump Structure and Intake Structure. _5_
-The status of general site work and excavations in the power block area _as
also noted.

No noncompliances or deviations were identified in these areas.
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Report Nos. 50-491/78-6, 50-492/78-6 
and 50-493/78-6 I-I 

DETAILS I Prepared by~Jv\.CM~' '-<L== 
d~ B. Swan,' Civil ng~iCn-~-e-r-----------------

1. 

2. 

3. 

Engineering Suppor Section No. 1 
Reactor Construction and Engineering 

Support Branch 

Dates of Inspection: July 19-21, 1978 

Reviewed by-;:eM. Cc;..). {~'--

Persons Contacted 

Duke Power Company 

J. C. Bryan , Chief J 
Engineering Support Section No. 1 
Reactor Construction and Engineering 

Support Branch 

J. T. Hoore, Project Manager, Construction 
C. B. Aycock, Project Engineer, Construction 

*H. D. Hason, Associate Field Engineer, Civil QA 
W. Lindsay, Geotechnical Engineer 
D. S. Hason, Supervising Technician, Civil 
L. C. Arnold, Quality Control Engineer, Civil 
J. L. Peterson, Design Engineer, Civil 

*A. R. Hollins, Senior ~~ality Control Engineer 
*Denotes persons attending exit interview. 

Licensee Action on Previous Inspection Findings 

This area was not inspected. 

Unresolved Items 

No unresolved items were disclosed within the areas inspected. 

4. Iodependent Inspection Effort 

.' 

::172 17K 
~ 

The inspector observed placement of a sand filter (drain) pad at the base 
of the alternate NS~ (C.T.) Hake-up Pump Structure and Intake Structure. 
'The status of general site work and excavations in the power block area was 
also noted. 

No Doncompliances or devi!tions were identified in these areas. 

Co 
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Report Ros. 50-491/78-6, 50-492/78-6
and 50-493/78-6 I-2

5. Site Preparation - Review of unlit Records Units I_ 2 and 3

Soil Boring and Testing: In addition to the extensive boring and testing
data recorded in Appendix D of the PSAR, the data obtained by continued
explorations at the base of the NS_ dam and in the trenches of the NSW.
piping system have been plotted by the geotechnical engineer according to _.._
the geologic mapping procedure and recorded on the forms assigned to
Procedure M-27 "Soil Sampling, Core Drilling and Testing," and Construction _. e_-
Procedure CK B-4 "Foundation Preparation, Verification for Nuclear and
Safety-Related Structures." The most recent records and mapping were
reviewed and appeared to meet acceptance criteria of the PSAR, specifica-
tion and procedures.

Fill Placement: Records for soil compaction under the NSW Lines and the
_ conduit tunnels paralleling these Li_es were adequate .......

"_ No items of noncompliance or deviations were disclosed _ithin the areas _._
.-:_ examined. "

--- 6. L_ake__s Dams and Canals - Observation of Work and Work Activities

Acceptance criteria and construction guidance were found in the following

_ documents:

-- a. PSAR Vol. III NSW POND DAB, Appendix 2 thru Amendment No. 23.

-_ b. Duke Topical Report, Quality Assurance Program: Duke - 1-A thru
Amendment 4, June 1978.

c. Specification CKSo1114.00-00°0001, Revision 2, 10/7/77, General _=
Grading Work.

d. Draving CK-0026-01, Revision 8, 6/23/78, Earthwork and Drainage; NSW :-._.
Pond Dam Area; Foundation Excavation and Coffer Dams; Plan and Sections. ""

e. Constructien Procedure CK B-4, RI, 1/27/78, Foundation Preparation, .'.._-.

Verification for Nuclear Safety Related Structures. _ "\

f. Drawing CK-0022-07 Earthwork and Drainage, NSW Pipe-Excavation Plan. _ -

,_._t.
.g. ANSI/ASTlt D 2937-71 Standard Method for Density of Soil In Place By _51¢

the Drive-Cylinder Method (formerly called "Shelby Tube" method).

_.h. Procedure B-l, Rev. 6, 4127178, Inspection of Compacted Earth Fills. ,_
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R~rort Nos. 50-491/78-6, 50-492/78-6 
and 50-493/78-6 1-2 

5. Site Pre aration - Review of 
Records Units 1 2 and 3 

Soil Boring and Testing' In addition to the extensive horing and testing 
data recorded in Appendix D of the PSAR, the data ohtained hy continued 
explor ations at the base of the NSW dam and in the trenches of the NSW, 
piping system have been plotted by the geotechnical entineer according to 
the geologic mapping procedure and recorded on the forms assigned to 
Procedure M-27 "Soil Sampling, Core DrilJing and Testing," and Construction 
Procedure CK B-4 "Foundation Preparation, Verification for Nuclear and 
Safety-Related Structure .... The most recent records and mapping "ere 
reViewed and appeared to meet acceptance criteria of the PSAR, specifica-tion and procedures. 

Fill Placement, Records for soil compaction under the NSW Lines and the 
conduit tunnels paralleling these LiLes were adequate. 

No items of noncompliance or deViations ·"ere disclo.ed ~ithin the areas examined. 

6. Lakes Dams and Canals - Observation of Work and Work Activities 

ACceptance criteria and construction guidance were found in the follo~ing docWDents: 

a . 

b. 

c. 

d. 

e. 

f. 

.8· 

h. 

PSAR Vol. III NSW POND DAH, Appendix 2 thru Amendment No. 23. 

Duke Topical Report, Quality Assurance Program: Duke _ I-A thru Amendment 4, June 1978. 

Specification CKS-1114.00-00-0001 , ReviSion 2, 10/7/77, General Grading Work. 

Drawing CK-0026-0I, Revision 8, 6/23/78, Earthwork and Drainage; NSW 
Pond Dam Area; Foundation Excavation and Coffer Dams; Plan and Sections. 

Construction Procedure ex B-4, RI, 1/27/78, Foundation Preparation, 
Verification for Nuclear Safety Related Structures. 

Drawing CK-0022-07 Earthwork and Drainage, NSW Pipe-Excavation Plan. 

ANSI/AS1H D 2937-71 Standard Method for Density of Soil In Place By 
the Drive-Cylinder Method (follDerly called "Shelby TUbe" method). 

Procedure M-l, Rev. 6, 4/27/78, Inspection of Compacted Earth Fills. 
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Report Nos. 50-491/78-6, 50-492/78-6
and 50-493/78-6 ]-3

During this follow-on inspection of the NSW Pond Dam and contiguous
structures, two principal areas of work were inspected: Fill
placement in the upstream (southerly) embankment of the dam
and structural concrete under and along the NSW pipes between the
pond intake and the pumping station. Fill placement: placement,
inspection, changes, compaction, testing, and material location .p

verification activities were observed and judged to meet require- .....
meats.

Structural Concrete: The inspector observed concrete placed under the NSW "e
pipes and construction by slip forming of the concrete conduit tunnels
along both sides of the pipe complex.

In addition, the inspector observed (1) cleaning and geologic mapping of
foundation rock under the downstream (northerly) slope of the dam; (2)
removal of a conglomerate rock and soil outcropping the west shoulder ,_.__=

CD foundation; (3) verification work on the grout curtain along the dam
_3 centerline and forming for the base of the NSWPump Station. _-..:-'_'

rx In the areas inspected, no noncompliances with or deviations from the
requirements of approved contr011ing documents were disclosed.

__ 7. Lakes, Dams and Canals-Review of unlit" Records Units 1 2 and 3

_ Quality record requirements are detailed in the controlling documents noted
in the previous paragraph. The inspector reviewed a sampling of the records

_-- generated for dam foundation grout curtain and verification drilling, "_
compaction of earth fill in the upstream (southerly) dam emban_ent, and
structural concrete for the NSW pumphouse and along the NSW pipelines.

The foundation geologic map and grout c|,rtain verification drilling records
._ were discussed with the geotechnical engineer. Verification holes at

Station 22 and 31 indicated a need to drill five other holes and grout a
-_ separation plane. This work was in progress .....

Fill plotting along NSW piping was reviewed on a print of drawing "
CK-0022-07, "Earthwork and Drainage, NSW Pipe-Excavation Plan". Two other _ -..

f

sheets of this drawing were reviewed: _q /

a. CK-0026-01, Rev. 8, 6/23/78, Foundation Excavation and Cofferdams-Plan D'_fi_
and Sections. The latest dotes gave additional grouting instructions. _'-_

%. CK-0026-02, Rev. 9, Details.

Form B-1C, Rev. 3, Field Density Tests, for Test No. 38 on 1119/78 was v-*_-_
reviewed. The records generated to date appeared to be acceptable and
compatible with progress of the work on the dam and coati guous structures.

In the records reviewed no noncompliances or deviations were identified.
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Report Nos. 50-491/78-6, 50-492/78-6 
and 50-493/78-6 1-3 

During tbis follow-on iDspection of tbe NSW Pond Dam and Contiguous 
structures, two principal areas of work were iDspected, fill 
placement in tbe Upstream (sOutherly) embaDkment of tbe dam 
and structural CODCrete under aDd aloDg the NSW pipes betweeD tbe 
pond iDtake and tbe PumpiDg statiOD. fill placemeDt, placemeDt, 
iDspectioD, CbaDges, compaction, testiDg, aDd material 10catioD 
verificatioD activities were observed aDd judged to meet require-ments. 

." 

Structural CODCrete, Tbe inspector observed CODCrete placed under the NSW 
pipes aDd constructioD by slip formiDg of tbe CODcrete conduit tunoels along both sides of the pipe complex. 

In addition, tbe iDspector observed (I) cleaniDg aDd geologic mappiDg of 
foundatioD rock under tbe dO'~stream (northerly) slope of tbe dam; (2) 
removal of a CODglomerate rock aDd soil outcroppiDg the West shoulder 
foundatioD; (3) verification work on the grout curtain along the dam 
centerline and forming for the base of the NSW Pump Station. 

In tbe areas inspected, no noncompliances witb or deviations from the 
requirements of approved controlling documents were disclosed. 
Lakes Dams and Canals-Revie~ of 

Records Units 1 2 and 3 
Quality record requirements are detailed in the controlling documents noted 
in the previous paragraph. The inspector <e,'i,,'ed a sampling of the records 
generated for dam foundation grout curtain and verification drilling, 
compaction of earth fill in the Upstream (southerly) dam embankment, and 
structural concrete for the NSW pumphouse and along the NSW pipelines . 

The foundation geologic map and grout c"<'ain verification drilling records 
were discussed witb the geotechnical en8ineer. VerificatioD holes at Stati~ 22 and 31 indi.aled a need to drill five other holes and grout a separation plane. Thi~ work was in progress. 

fill plotting along NS~ piping was reviewed on a print of drawing 
CK-0022-07, "Earth'..,rk aDd DraiDage, IiSW Pipe-hcavatioD PlaD", Two other sheets of this drawing were revie~ed: 

a. CK-0026-0I, Rev. 8, 6/23/78, foundatioD £.cavotioD aDd Cofferdams-PlaD 
aDd SectioDS. The latest uotes 8ave additioDal groutiDg iDstructions. D. CK-0026-02, Rev. 9, Details. 

form H-IC, Rev. 3, field Density Tests, for rest No. 38 00 7/19/78 Was 
reViewed. The records 8enerated to date appeared to be acceptable and 
cumpatible wilb progress of Ibe work on the dam and cODti guous structures. 

ID the records reviewed DO DODCOmpliaDces or de.iatiODS were identified . 
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Report Nos. 50-491/78-6, 50-492/78-6
and 50-493/78-6 I-4

8. Containment (Structural Concrete I) - Observation of Work and Work
Activities - Unit 1

During this follow-on inspection of structural concrete between elevations
37'-0" and 51'-0" the inspector obse_'ed work activities and inspection.
activities prior to and during pour W-2 (CK-123), a 125 CU. YD. placement
in RB Area 2 sump area around the sump and pipe chases. Preplacement
activities and placement of initial deliveries of concrete for a similar _
wall placement in the RB 1 Area 1 sump and pipe chase structure were also
observed.

Activities observed for pour W-2 included: forming; rebar and embedments;
preplacement inspection and signoff; construction joint verification;

G_ delive R , and placement of the designated concrete mix (C-21), mixed and
transported and placed in specified time limits, moved from trucks to forms ....

_9 by crane buckets with tremies, placed by an adequate crew with proper
:79 equipment, and inspected and tested at specified locations and frequencies. L ....

w The quality controlling and implementing.documents for the placements
included:

a. Specification P815-1109.00-00-0001, Rev. 4, 6/27/78 "Specification for
Concrete for Category 1 Structures".

b. Procedure H-2, Inspection of Design Concrete.

c. Topical Report, Duke-l-A, Amendment 3

,_ d. PSAR Section 3.8.1.6.1

" e. Drawings: P81-IO80-1R.B. Plan, Elev. 37'-0"
P81-1041-11R.B. General Arrangement Elev. 37'-0"
Pgl-1080-O1 Concrete Area 1, Elev. 37'-0" _ _
P81-1080-05, R7 Concrete Area 2, Details --

In the areas of work and inspection activities detailed above, no non- "-:
comoliances, or deviations were identified. _"_..,.,-

9. Containment (Structural Concrete 1) - Review of _cords _f_;_"-"

The quality assurance record requirements for structural concrete in _'_"
"Category l structures are detailed in the documents listed in the preceding
paragraph and in their attached record forms.

During this inspection, a review was made of quality records generated for
Pour RB-I (CK-73) and Pour RB-3 (CK-80). These placements had been made
with BIX B-7, 5000 Psi concrete at 28 days.
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R~port Nos. 50-491/78-6, 50-492/78-6 
and 50-493/78-6 1-4 

8. Containment (Structural Concrete I) - Observation of Work and \..'ork 
Activities - Unit 1 

During this follow-on inspection of structural concrete between elevations 
37 I -0" and 51' -0", the inspector observed work acti vi ties and inspection. 
activities prior to and during pour W-2 (CK-I23), a 125 CU. YD. placement 
in RB Area 2 sump area around the sump and pipe chases. Preplacement 
activities and placement of initial deliveries of concrete for a similar 
wall placement in the RB 1 Area 1 sump and pipe chase structure were also 
observed. 

Activities observed for pour W-2 included: forming; rebar and embedments; 
preplacement inspection and signoff; construction joint verification; 
delivery and placement of the designated concrete mix (C-21), mixed and 
transported and placed in specified time limits, moved from trucks to forms 
by crane buckets with tremies, placed by an adequate crew with proper 
equipment, and inspected and tested at specified locations and frequencies. 

The quality controlling and implementing· documents for the placements 
included: 

a. 

b. 

Specification P81S-II09.00-00-000I, Rev. 4, 6/27/78 "Specification for 
Concrete for Category 1 Structures". 

Procedure M-2, Inspection of Design Concrete. 

c. Topical Report, Duke-I-A, Amendment 3 

d. 

e. 

PSAR Section 3.8.1.6.1 

Drawings: P8I-I080-1 R.B. Plan, Elev. 37'-0" 
P81-1041-11 R.B. General Arrangement Elev. 37'-0" 
PBI-I080-01 Concrete Area 1, Elev. 37'-0" 
P81-I080-0S, R7 Concrete Area 2, Details 

In the areas of work and inspection activities detailed above, no non-
compliances or deviations were identified. 

9. Containment (Structural Concrete 1) - Review of Quality Records 

The quality assurance record requirements for structural concrete in 
~ategory 1 structures are detailed in the documents listed in the preceding 
paragraph and in their attached record forms. 

During this inspection, a review was made of quality records generated for 
Pour RB-I (CK-73) and Pour RB-3 (CK-80). These placements had been aade 
with MIX B-7, 5000 Psi concrete at 28 days. 
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Report Nos. 50-491/78-6, 50-492/78-6
and 50-493/78-6 1-5

The quality records revie_'ed included preplacement inspection (For_ H-2A)
of forms, reinforcement and embedments; record of concrete placed (Form
H-2D) and field test (Form H-TR). For Flacc_cn_ RB_I, the 28 day cylinder
break records sho_'ed an average compressive strength of 6736 psi or 35_
above the required 5000 psi. For Pour RB-3, the average 28 day compressive
strength of 6736 psi or 35_ above the requirements. N _,,-

_'. _._
For both placements the 7 day strengths average above the 5000 psi required _.
at 28 days.

The inspector also reviewed Surveillance Checklist C-1-6-78 - Form QA-3OOA,
R2 dated 6/26/78 entitled, "Concrete: Receipt, Storage and Hixing of
Haterials; Field and Laboratory Testing."

The areas covered in this audit included: receipt, unloading, segregation
;. and sprinkling of aggregates; sampling of aggregates; sieve analysis of

sand and stone; monitoring of batch plant inspector; observation of cable _-_=7
':_ tunnel invert pour CK-90; mix design currency; mixer performance certifica-

tions; scale calibration; slump and air entainment test records two pours,
"" CK-91 and RB-; observation of cylinder casting, field curing, capping; and

observation of calibration of an air meter. The records review" and test
results indicate that controls are being imposed and adequate records kept.

In the documents reviewed no noncompliances or deviations were identified.

lO. Exit Interview _¢_

"73 An exit interview was held _ith Mr. A. R. Hollins, Senior Quality Control .
Engineer and Hr. H. D. Hason, Civil QA Unit representative. The scope of
the inspection was described in the areas of dams, structural concrete,
site preparation, and review of audit C-l, procedures, and geologic mapping
incidental to the major areas.

The licensee representatives were told that no unresolved items had been
disclosed and that no noncompliances or deviations had been identified.

; -

o
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The quality records revie~ed included preplocement inspection (Fo~ H-2A) 
of forms, reinforcement and embedments; record of Concrete placed (Form 
M-2D) and field test (Form H-'R). Fn.r p !c~cu;cnt RB~ 1, iDe Lis day cylinder 
breal records sho~ed an average compressive strength of 6736 psi or 35% 
above the required 5000 psi. For Pour RB-3, the average 28 day compres~jve 
strength of 6736 psi or 35% above the requirements. 

For both placements the 7 day strengths average above the 5000 psi required at 28 days. 

The inspector also revie~ed Surveillance Checklist C-1-6-78 _ Form QA-300A, 
R2 dated 6/26/78 entitled, "Concrete: Receipt, Storage and Mixing of 
Materials; Field and Laboratory Testing. 1I 

The areas covered in this audit included: receipt, unloading, segregation 
and sprinkling of aggregates; sampling of aggregates; sieve analysis of 
sand and stone; monitoring of batch plant inspector; observation of cable 
tunnel invert pour CK-90; mix design currency; mixer performance certifica-
tions; scale calibration; slump and air entainment test records t~o pours, 
CK-91 and RB-j observation of cylinder casting, field curing, capping; and 
observation of calibration of an air meter. The records revie~ and test 
results indicate that controls are being imposed and adequate records kept. 

In the documents reviewed no noncompliances or deviations were identified. 
10. Exit Interview 

An exit interview was held with Hr. A. R. Hollins, Senior Quality Control 
Engineer and Hr. H. D. Hason, Civil QA Unit representative. The scope of 
the inspection was described in the areas of dams, structural concrete, 
site preparation, and review of audit C-l, procedures, and geologic .apping incidental to the major areas. 

The licensee representatives were told that no unresolved items had been 
~isclosed and that no noncompliances or deviations had been identified. 
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Received Harch 17, 1978
• " ' XC and handcarried to: W S Lee

_._lLsREG,.. UNITEDSTATES B. L Dick
"P ""_" NUCLEAR REGULATORY COMMISSION

_X_, .,/o J R Wells
!_) "_((Tt o REGION. R F Wardel !

_n*'i"'X'-_'_,_l,'_J/;: ¢¢ 230PEACHTREESTREET.N.W.SUITE1217
O= ._'_jj_./t_ _ ATLANTA, GEORGIA30303 P81 - ! 412. I ! - !

%...'_,._÷°" MARI 4 1978
Xn Reply Refer To:
R11: EOP
50-491/78-3 Cherokee
50-492/78-3 Cherokee
50-493/78-3 Cherokee

Duke Power Company
Attn: Mr. W. H. Owen, Vice President

Design Engineering
Power Building
422 South Church Street

Charlotte, North Carolina 28242

_ Gentlemen:

_" This refers to the inspection conducted by Mr. E. O. Porter of this _.
office on February 14-16, 1978, of activities authorized by NRC

_=' Construction Permit Nos. CPPR-167, CPPR-168 and CPPR-169 for the
... Cherokee Nuclear Station Units i, 2 and 3 facilities, and to the

discussion of our findings held wlth Mr. C. B. Aycock at the con-
"_ clusion of the inspection.

-_ Areas examined during the inspection and our findings are discussed in
... the enclosed inspection report. Within these areas, the inspection

consisted of selective examinations of procedures and representative
records, interviews with personnel, and observations by the inspector.

-o

During the inspection it was found that certain activities under your
license appear to be in noncompliance wlth hqlC requirements. This
item and references to pertinent requirements are listed in the Notice
of Violation enclosed herewith as Appendix A. Corrective actions to
prevent recurrence were completed prior to the conclusion of this
inspection; therefore, a reply is not requested. )

In accordance with Section 2.790 of the NRC's "Rules of Practice,"
Part 2, Title i0, Code of Federal Regulations, a copy of this letter

and the enclosed i_spection report will be placed in the NRC's Public
Document Room. If this report contains any information that you (or
your contractor) believe to be proprietary, it is necessary that you ..,_
make a written application within 20 days to this office to withhold
such information from public disclosure. Any such application must
include a full statement of the reasons on the basis of which it is

claimed that the information is proprietary, and should be prepared so "
that proprietary information identified In the application is contained
In a separate part of the document. If we do not hear from you in this _
regard within the specified period, the report will be placed in the
Public Document Room.
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Received March 17. 1978 
xc and handcarried to: UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
REGION II 

230 PEACHTREE STREET. N.W. SUITE 1217 
ATlANTA. GEORGIA 30303 

To: 

Cherokee 
Cherokee 
Cherokee 

MAR 1 4 1978 

Duke Power Company 
Attn: Mr. W. H. Owen, Vice President 

Design Engineering 
Power Building 
422 South Church Street 
Charlotte, North Carolina 28242 

Gentlemen: 

This refers to the inspection Conducted by Mr. E. O. Porter of this 
office on February 14-16, 1978, of actiVities authorized by NRC 
Construction Permit Nos. CPPR-167, CPPR-168 and CPPR-169 for the 
Cherokee Nuclear Station units I, 2 and J facilities, and to the 
discussion of our findings held Vith Mr. C. B. Aycock at the con-clusion of the inspection. 

Areas examined during the inspection and OUr findings are discussed in 
the enclosed inspection report. Within these areas, the inspection 
consisted of selective eXaminations of procedures and representative 
records, interviews with personnel, and observations by the inspector • 

During the inspection it Vas found that certain activities under your 
license appear to be in noncompliance with NRc requirements. This 
item and references to pertinent requirements are listed in the Notice 
of Violation enclosed herewith as Appendix A. Corrective actions to 
prevent recurrence were completed prior to the conclusion of this 
inspection; therefore, a reply is not requested. 

In accordance with Section 2.790 of the NRC's "Rules of Practice," 
Part 2, Title 10, Code of Federal Regulations, a copy of this letter 
and the enclosed inspection report ViII be placed in the NRC's Public 
Document Room. If this report COntains any information that you (or 
your Contractor) believe to be proprietary, it is necessary that you 
make a Written application vithin 20 days to this office to withhold 
such information from public disclosure. Any Such application must 
include a full statement of the reasons on the baSis of Which it is 
claimed that the information is proprietary, and shOuld be prepared so 
that proprietary information identified in the application is COntained 
in a separate part of the document. If we do not hear from you in this 
regard vithin the specified period, the report will be placed in the Public Document Room. 

W S lee 
R. l Dick 
J R We lIs 
R F Warde 1 1 
P8 J - 1 If 12. ,,- 1 
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,. 
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• .. ° .

Duke Power Company -2-

Should you have any questions concerning this letter, we will be glad to
_ ....... _-- with you.

Sincerely,

C. E. Murphy, Chief "
Reactor Construction and Engineering

Support Branch

Enclosures:

I. Appendix A, Notice
of Violation

C_ 2. RII Inspection Report Nos.
50-491/78-3
50-492/78-3

_.. 50-493/78-3

cc w/encl:

Mr. J. T. Moore, Project Manager
'-" Cherokee Nuclear Station

P. O. Box 422

_0 Gaffney, South Carolina 29340

"o

cO
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Duke Power Company -2-

Should you have any questions concerning this letter, we will be glad to 
disCU55 th~ witll you. 

Enclosures: 
1. Appendix A, Notice 

of Violation 
2. RII Inspection Report Nos. 

50-491/18-3 
50-492/18-3 
50-493/18-3 

cc w/encl: 
Mr. J. T. Moore, Project Manager 
Cherokee Nuclear Station 
P. O. Box 422 
Gaffney, South Carolina 29340 

Sincerely, 

C.~p~/6 
C. E. Murphy, Chief 
Reactor Construction and Engineering 

Support Branch 

1898 



APPENDIX A

NOTICE OF VIOLATION

Duke Power Company License Nos. : CPPR-167
CPPR-168
CPPR-169

Based on the results of the NRC inspection conducted on February 14-16,
1978, it appears that certain of your activities were not conducted in
full compliance with NRC regulations and License conditions as indicated
below. This Item has been categorized as described in our correspondence
to you dated December 31, 1974.

A. i0 CFR 21.31 states that, "Each individual, corporation,
partnership or other entity subject to the regulation in

:_" thls part shall assure that each procurement document for
a facility, or a basic component issued by him, her or it

" on or after January 6, 1978 specifies, when applicable,
__ that the provisions of i0 CFR Part 21 apply." DPC QA

Manual Procedure E3 requires that all requisitions for
safety-related items shall contain a statement that the
provisions of Title i0 CFR 21 apply.

Contrary to the above, site welding material requisitions
for safety-related items did not contain, in at least three
instances, the requirement that the provisions of i0 CFR
Part 21 apply.

"" This is an infraction.
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Duke Power Company 

APPENDIX A 

NOTICE OF VIOLATION 
License Nos.: CPPR-167 

CPPR-168 
CPPR-169 

Based on the results of the NRC inspection conducted on February 14-16, 
1978, it appears that certain of your activities were not conducted in 
full compliance with NRC regulations and License conditions as indicated 
below. This item has been categorized as described in our correspondenr.e 
to you dated December 31, 1974. 

A. 10 CFR 21.31 states that, "Each individual, corporation, 
partnership or other entity subject to the regulation in 
this part shall assure that each procurement document for 
a facility, or a basic component issued by him, her or it 
on or after January 6, 1978 specifies, when applicable, 
that the provisions of 10 CFR Part 21 app1y." DPC QA 
Manual Procedure E3 requires that all requisitions for 
safety-related items shall contain a statement that the 
provisions of Title 10 CFR 21 apply. 

Contrary to the above, site we1aing material requisitions 
for safety-related items did not contain, in at least three 
instances, the requirement that the provisions of 10 CFR 
Part 21 apply. 

This is an infraction. 



Report Nos.: 50-491/78-3, 50-492/78-3 and 50-493/78-3

Docket Nos.: 50-491, 50-492 and 50-493

License Nos.: CPPR-167, CPPR-168 and CPPR-169

Categories: A2, A2, A2

Licensee: Duke Power Company
Power Building

CD 422 South Church Street
Charlotte, North Carolina 28242

Facility Name: Cherokee Nuclear Station

__ Inspection at: Cherokee County, South Carolina

_'_ Inspection conducted: February 14-16, 1978

'_ ; Inspector: E. O. Porter

_ A.R. Herdt, Chief Date
Projects Section

_" Reactor Construction and Engineering Support Branch

_. In__nspection Sun_ar_

Ins ection on February 14-16, 1978 (Report Nos. 50-491/78-3, 50-492/78-3
and 50-493/78-3)
Areas Inspected: Site excavations; storage yard; warehouses; concrete
batch plant; concrete test laboratory.; QA Construction Manual; site

procurement activities. The inspection involved 22 inspector-hours on
site by one NRC inspector.
Results: Of the eight areas inspected, no apparent items of noncom-

pliance or deviations were identified in seven areas; one apparent item
of noncompliance (infraction - failure to follow procedures for prepara-
tion of procurement requisitions - Paragraph 9) was identified in one
area.
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UNITEOSTATES 
NUCLEAR REGULATORY COMMISSION 

REGION II 
230 PEACHTREE STREET. N.W. SUITE 1217 

ATLANTA. GEORGIA 30303 

Report Nos.: 50-491/78-3, 50-492178-3 and 50-493/78-3 

Docke t Nos.: 50-491, 50-492 and 50-493 

License Nos.: CPPR-167, CPPR-168 and CPPR-169 

Categories: A2, A2, A2 

Licensee: Duke Power Company 
Power Building 
422 South Church Street 
Charlotte, North Carolina 28242 

Facility Name: Cherokee Nuclear Station 

Inspection at: Cherokee County, South Carolina 

Inspection conducted: February 14-16, 1978 

Inspector: E. O. Porter 

Reviewed by: tl121M 
A. R. Herdt, Chief 
Projects Section 
Reactor Construction and Engineering Support Branch 

Inspection Summary 

Inspection on February 14-16, 1978 (Report Nos. 50-491/78-3, 50-492/78-3 
and 50-493/78-3) 
Areas Inspected: Site excavations; storage yard; warehouses; concrete 
batch plant; concrete test laboratory; QA Construction Manual; site 
procurement activities. The inspection involved 22 inspector-hours on 
site by one NRC inspector. 
Results: Of the eight areas inspected, no apparent items of noncom-
pliance or deviations were identified in seven areas; one apparent item 
of noncompliance (infraction - failure to follow procedures for prepara-
tion of procur~ment requisitions - Paragraph 9) was identified in one 
area. 
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RII Rpt. Nos. 50-491/78-3, I-1
50-492/78-3 and 50-493/78-3

E. O. Porter, Principal Inspector
Projects Section

Reactor Construction and Engineering
Support Branch

. Dates of Inspects[on: February. 14-16, 1978

A. R. Herdt, Chief Date
Projects Section
Reactor Construction and Engineering

Support Branch

i. Persons Contacted

:O

Duke Power Com ap__ (DPC)

_C. B. Aycock, Project Engineer, Construction
*A. R. Hollins, Senior Quality Control Engineer

; J.T. Moore, Project Manager
L. R. Barnes, QA Manager, Construction

.i_ _H. D. _son, QA Engineer
T. M. Reynolds, Welding Specialist

... L.A. Vincent, Senior Planning and Facilities Engineer
CD W.H. Lindsay, Geotechnical Engineer, QC

_J. W. Davis, Senior Construction Engineer

*Denotes those present at the exit interview.

2. Licensee Action on Previous Inspection Findings

There were no outstanding previous inspection findings to
review.

3. Unresolved Items

No unresolved items were identified during this insFection.

4. In___endent Inspection Effort

The inspector made a tour of the site facilities and observed
work being done on the grading of Units I and 2 sites. The first
design placement of fill concrete in the east pit of Unit 1 reactor
cavity was observed on February 16, 1978. Operation of the =min
batch plant was observed. Yard storage facilities and warehouse

receiving, inspection and storage areas were inspected.
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RII Rpt. Nos. 50-491/78-3, I-I 
50-492/78-3 and 50-493/78-3 

DETAILS I Prepared 

Dates of 

by: f2e11t&lJ 
~~~----~----------E. O. Porter, Principal Inspector 

Projects Section 
Reactor Construction and Engineering 

Support Branch 

Reviewed 
::~P~uary 14-16, 1978 

A. R. Herdt. Chief ~Jb 

1. Persons Contacted 

Duke Power Companv (DPC) 

Projects Section 
Reactor Construction and Engineering 

Support Branch 

*C. B. Aycock, Project Engineer, Construction 
*A. R. Hollins, Senior Quality Control Engineer 
J. T. Moore, Project Manager 
L. R. Barnes, QA Manager, Construction 

*H. D. J-lason, QA Engineer 
T. M. Reynolds, welding Specialist 
L. A. Vincent, Senior Planning and Facilities Engineer 
W. H. Lindsay, Geotechnical Engineer, QC 

*J. W. Davis, Senior Construction Engineer 

*Denotes those present at the exit interview. 

2. Licensee Action on Previous Inspection Findings 

There were no Outstanding previous inspection findings to review. 

3. Unresolved Items 

No unresolved items were identified during this insrection. 

4. Independent Inspection Effort 

The inspector made a tour of the site facilities and observed 
work being done on the grading of Units I and 2 sites. The first 
design placement of fill concrete in the east pit of Unit 1 reactor 
cavity ~as observed on February 16. 1978. Operation of the rr~in 
batch plant was observed. Yard storage facilities and warehouse 
receiving, inspection and storage areas were inspected. 

Date 
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RII Rpt. Nos. 50-491/78-3, I-2
50-492/78-3 and 50-493/78-3

I

}

No items of noncompliance or deviations were noted in the areas I
examined. !

5. Pr____ectStatus I
I

Excavation and grading work is continuing for Units i, 2 and 3. I
Excavation and mapping is essentially complete for Unit 1 reactor c
building east pit. The west pit excavation is essentially complete !

and cleaning for mapping is in progress. Excavation for Unit 2 is
approximately 75% complete. Top of rock geologic mapping is
continuing. No work is being done on Unit 3 at present. Work on |

the Nuclear Service Water (NSW) dam has been curtailed during the i
i winter months but will resume in March. NSW intake and pump r

_, structures will be built concurrently with the dam. Work on the I
- main concrete batch plant is complete. !_

The licensee expects to start work on installation of NSW piping in
_. March. Some NSW piping has been received and is being cleaned and

coated.

Reactor building base mat work will be initiated in March.-$

6. IEB 77-04 "Calculational Error Affectin_ the Desi_n__Performance
of a S_stem For Controlliny_pH of Containment Sum Water Followin _

--- a LOCA"

RII has received DPC's letter of response dated January 4, 1978.

_3 The licensee states that "the amount of sump pH control
agent

._ required is conservatively calculated considering a maximum boron
¢b concentration as allowed by the technical specifications. These

! calculations are controlled by the Duke Power Company Quality
_ Assurance Program." This policy would seem to negate the

I occurrance of the problem experienced at the Calvert Cliffs
facility. RII has no further questions regarding this matter.

7. IEB 77-05 and 05A, Potential Problems with Containment Electrical

Penetration Assemblies; Electrical Connector Assemblies" ,

RII has received DPC's letter of response of January 6, 1978.
The licensee stated that the electrical connectors for safety

systems had not been purchased. They also stated that all i
connectors in safety-related systems would be qualified to the

required environmental conditions as committed to in the PSAR. i
RII has no further questions regarding this matter. !

!
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RII Rpt. Nos. 50-491/7&-3, 1-2 

5. 

6. 

7. 

50-492/78-3 and 50-493/78-3 

No items of noncompliance or deviations were noted in the areas 
examined. 

Project Status 

Excavation and grading work is continuing for Units 1, 2 and 3. 
Excavation and mapping is essentially complete for Unit 1 reactor 
building east pit. The west pit excavation is essentially complete 
and cleaning for mapping is in progress. Excavation for Unit 2 is 
approximately 75i, complete. Top of rock geologic mapping is 
continuing. No work is being done on Unit 3 at present. Work on 
the Nuclear Service Water (NSW) dam has been curtailed during the 
winter months but will resume in March. NSW intake and pump 
structures ~ill be built concurrently with the dam. Work on the 
main concrete batch plant is complete. 

The licensee expects to start work on installation of NSW piping in 
March. Some NSW piping has been received and is being cleaned and 
coated. 

Reactor building base mat work will be initiated in March. 

IEB 77-04 "Calculational Error Affecting the Design Performance 
of a System For Controlling pH of Containment Sump ~ater Follo~ing 
a LOCA" 

RII has received DPC's letter of response dated January 4. 1978. 
The licensee states that "the amount of sump pH control agent 
required is conservatively calculated considering a maximum boron 
concentration as allowed by the technical specifications. These 
calculations are controlled by the Duke Power Company Quality 
Assurance Progran." This policy would seem to negate the 
occurrance of the problem experienced at the Calvert Cliffs 
facility. RII has no further questions regarding this matter. 

IEB 77-05 and 05A, Potential Problems with Containment Electrical 
Penetration Assemblies; Electrical Connector Assemblies" 

RII has received DPC's letter of response of January 6, 1978. 
The licensee stated that the electrical connectors for safety 
systems had not been purchased. They also stated that all 
connectors in safety-related systems would be qualified to the 
required environmental conditions as committed to in the PSAR. 
RII has no further questions regarding this matter. 

1902 



RII Rpt. Nos. 50-491178-3, I-3
50_,'97/78-3 and 50-493178-3

8. IEB 77-07, "Containment Electr_cal Penetration _msemblles at
Nuclear Power Plants Under Construction"

RII has received DPC's letter of response dated January 18, 1978.

The licensee stated that electrical containment penetations have
not been purchased. They further stated that all electrical

penetrations in safety-related systems will be qualified as committed

' to in the PSAR. RII has no further questions regarding this matter.

9. Review of _A Mmnual - _ments - Procurement Documents

Welding materials are procurred by '_IiI Power" a wholly o%med

subsidiary of DPC. Requisitions for welding material are prepared
on site and sent to "Mill Power" for procurement. Requisitions

:-,? are prepared in accordance with DPC QA _nual Procedure Section E3.

The inspector examined Requisition Numbers 1619, 1607 and 1618, all

C3 for nuclear safety-related welding materials issued after January 6,

1978. Hill Power Supply Company puchase order No. E-18325-13 for

requisition Number 1607 was also examined. DPC QA Manual Procedure

._ Section E3, paragraph E-3.4.1(i) states that; "All requisitions for

safety-related items shall contain the following in the body of the

. _ requisition. The provisions of Title i0 Code of Federal Regulations,
Part 21 apply to this purchase ..... " The inspector noted that

this paragraph was not contained in the requisitions, nor was it

.__ _ contained in the Mill Power purchase order. The llcensee was

informed that this was considered to be in noncompllance with the

_'_,/J_ requirements of i0 CFR Part 21.
!

:T_ i The licensee stated that failure to put this requirement on requi-

_ _ sitions was caused by their system for putting revised procedures
i in the procedure manual. One man is assigned the responsibility
i for putting all revisions in the manuals. Hence, if the o%mer is

i out, the change can be made without the o_mer's knowledge, which

i apparently happened in this case. The licensee stated that
henceforth, when a change or revision is placed in a manual a

notice of the change shall be left with the owner of the _nual.

In addition, the site QA representative will review the change/

revislon and schedule training for QC personnel and recommend

whether or not there is need for construction personnel training in

Its use. During additional review of Hill Power P.O.'s it %_s

noted that on later P.O.'s, Hill Power has picked up the ommission

on the requisitions and included the Part 21 statement on the
P.O.'s. Since these actions appear to be adequate to correct and

prevent recurrence of the problem, and inspection shows it to be an

isolated occurrence, the inspector informed the llcensee that the

Infractlon was considered closed and no _Titten response was required.

This infraction is _dentified as 78-03-01 "Insufflclent Procurement o

Document Information".
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RII Rpt. Nos. 50-491/78-3, 1-3 
50~~~~/78-3 and 50-493/78-3 

8. IEB 77-07, "Containment Electrical Penetration Ac:semblies at 
Nuclear Power Plants Under Construction" 

9. 

RII has received DPC's letter of response dated January 18, 1978. 
The licensee stated that electrical containment penetations have 
not been purchased. They further stated that all electrical 
penetrations in safety-related systems will be qualified as committed 
to in the PSAR. RII has no further questions regarding this matter. 

Review of QA ¥~nual - Quality Requirements - Procurement Documents 

Welding materials are procurred by ''Mill Power" a wholly o\o."I1ed 
subsidiary of DPC. Requisitions for welding material are prepared 
on site and sent to "Mill Power" for procurement. Requisitions 
are prepared in accordance with DPC QA }~nual Procedure Section E3. 
The inspector examined Requisition Numbers 1619, 1607 and 1618, all 
for nuclear safety-related welding materials issued after January 6, 
1978. Mill Power Supply Company puchase order No. E-18325-l3 for 
requisition Number 1607 was also examined. DPC QA Manual Procedure 
Section E3, paragraph E-3.4.l{i) states that; "All requisitions for 
safety-related items shall contain the following in the body of the 
requisition. The provisions of Title 10 Code of Federal Regulations, 
Part 21 apply to this purchase ••••• " The inspector noted that 
this paragraph was not contained in the requisitions, nor W2S it 
contained in the Mill Power purchase order. The licensee was 
informed that this was considered to be in noncompliance with the 
requirements of 10 CFR Part 21. 

The licensee stated that failure to put this requirement on requi-
sitions was caused by their system for putting revised procedures 
in the procedure manual. One man is assigned the responsibility 
for putting all revisions in the manuals. Hence, if the o\o.'ller is 
out, the change can be made without the o\o."I1er's knowledge. ~hich 
apparently happened in this case. The licensee stated that 
henceforth, when a change or revision is placed in a manual a 
notice of the change shall be left with the owner of the ¥~nual. 
In addition, the site QA representative will review the change! 
revision and schedule training for QC personnel and recommend 
whether or not there is need for construction personnel training in 
its use. During additional review of Mill Power P.o. 's it _as 
noted that on later P.O.'s, Mill Power has picked up the ommission 
on the requisitions and included the Part 21 statement on the 
P.O.'s. Since these actions appear to be adequate to correct and 
prevent recurrence of the problem, and inspection shows it to be an 
isolated occurrence, the inspector informed the licensee that the 
infraction was considered closed and no _Tit ten response was required. 
This infraction is identified as 78-03-01 "Insufficient Procurement 
Document Information". 

• 
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RII Rpt. Nos. 50-491/78-3, 1-4
50-492/78-3 and 50-493/78-3

I0. Exit Interview

The inspector met with licensee representatives (denoted in

paragraph i) at the conclusion of the inspection on February 16,
1978. The inspector summarized the purpose and scope of the
inspection and the findings. The inspector informed management of

• the finding of the noncompliance discussed in paragraph 9. There
were no questions or dissenting comments.
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RII Rpt. Nos. 50-491/78-3, 1-4 

50-492/78-3 and 50-493/78-3 

10. Exit Interview 

The inspector met with licensee representatives (denoted in 
paragraph 1) at the conclusion of the inspection on February 16, 
1978. The inspector summarized the purpose and scope of the 
inspection and the findings. The inspector informed management of 
the finding of the noncompliance discussed in paragraph 9. There 
were no questions or dissenting comments. 



" Received February 6, 1978
• _._.u, XC 5 Handcarried to:

,3C,'_ ,_^ UNITED STATES
,_ NUCLEAR REGULATORY COMMISSION W S Lee

*- o I_ L Dick111_)_ _'J"fo ReG,ON.
%___ -_3iOPEACHTREE STREET. N.W. SUITE 818 J R WellsA_TA, GEORGIA30303 I_ F Warde I 1

%'_"_"_°'_ FEB 8 1978 P81-1412.! !-!alk_lt_d¢

In Reply Refe¢ To:

BII: JRH __

50-491/78-1 Cherokee
50-492/78-1 Cherokee
.50--_93/78-1 Cherokee

Power Company _/_ iACtm: Mr. W. H. 0wen, Vice President _/

_' ]Pomer BuL_diug
422 South Church Street

"- abarlotte, North Carolina 28242

_¢_lemen:

refers to the inspecti_u conducted by Mr. J. R. Harris of this
- office on January 10-].3, 1978, of activities authorized by NRC Construc-

Zion Permit Nos. CPPR-167, CPPR-168 and CPPR-169 for the Cherokee i,
"_ 2 and 3 facilities, and to the discussion of our findings held with
.--. Mr. C. B. Aycock at the conclusion of the inspection.

Areas examined during the inspection and our findings are discussed in
the enclosed inspection report. Within these areas, the inspection

=-_ consisted of selective examinations of procedures and representative

CD records, interviews with personnel, and observations by the inspector.

__ Within the scope of this inspection, no It_ns of noncompliance were
disclosed.

In accordance with Section 2.790 of the NRC's "Rules of Practice",

Part 2, Title i0, Code of Federal Regulations, a copy of this letter
am_ the enclosed inspection report will be placed in the h_RC's Public
Document Room. If this report contains any information that you (or
your contractor) believe to be proprietary, it is necessary that you
make a written application within 20 days to this office to withhold
such information from public disclosure. Any such application must
include a full statement of the reasons on the basis of which it is

claimed that the information is proprietary, and should be prepared

so that proprietary information identified in the application is
contained in a separate part of the document. If we do not hear

from you in this regard within the specified period, the report
will be placed in the Public Document Room.
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Received February 6, \978 
xc & Handcarried to: 

UMlnDSTAns 
NUCLEAR REGULATORV COMMISSION 

REGioN .. 
230P£ACHTREE STREET. N.W. SlJln 818 

ATLANTA. GEORGIA 30303 

FEB 3 1978 

W S lee 
R l Dick 
J R Wells 
R f Warde" 
p8\-\4\2.\\-\ 

XD Bep1y Refer To: 
UI:JRB 50-491/78-1 Cherokee 
50-492/78-1 Cherokee 
50-493/78-1 Cherokee 

Duke power Company 
Attn: Hr. lol. R. owen~ Vice President 

Design Engineering 
PoV6 Building 
422 SoUth Church Street 
a.arl.otte~ North Carolina 28242 

-nrl.s refers to tbe inSPect~= conducted by Mr. J. It. l\arTis of tldS 
office on January 10-13, 1978, of activities authorized by NRC cons

ttuC
-~ permit NoS. CPPR-161, CPPR-168 and CPPR-169 for the Cherokee 1, 2~ 3 facilitieS, and to the discussion of our findings held with 

~. C. B. Aycock at the conclusion of the inspection. 

eent1emen: 

Areas examined during the inspection and our findings are discussed in 
tl>e enclosed inspection report. Witldn these areas, tbe inSpection 
consisted of selective examinations of procedures and representative 
records, intervi""s .nth personnel, and observations by the inSpector. 

Within tbe scope of tlds inSPection, no 1t ... s of noncompliance "ere 

diSclosed. 
In acCordance .nth Section 2.190 of the NRC's "\blles of Practice", 
part 2, Tit1e 10, Code of Federal Regulations, a copy of tlds letter 
and tbe enclosed inSPection report .nll be placed in tbe ,,'!!C's Public 
J)oc .... en

t 
Room. If tlds report contains any information that you (or 

y_ contractor) belieVe to be proprietary, it is necessary that you 
.-ike a written application .nthin 20 days to tlds office to .nthhOl

d 

SUCh information from publiC disclosure. Any such application must 
iDclude a full statement of the reasons on the basis of which it is 
c].aimed that the information is proprietary, and should be prepared 
so that proprietarY information identified in the application is 
contained in a separate part of the document. If "" do not hear 
fr- yoU in thiS regard .nthin the specified perind, the report 
will be placed in the Public Document RoOOl. 



Duke ]Bo_er Company -2-

you have any questions concerning this letter, we will be glad to
_s them with you.

S£ucP-¢ P.J.y,

,_ C- E. Murphy, ChiefReactor Construction and

Eoglneerlng Support Branch

Enclosure:

J_Rmct£on Report Nos. 50-491/78-I
50--492/78-1, an] 50-493/78-1

cc w/encl:
Nr. J. T. Moore, Project Manager
Cherokee Nuclear Station

-J P.O. Box 422

:._ Gaf_ah, ey, South Carolina 29340

.'3

"$3
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Duke Power Canpany -2-

Should you have any questions concerning this letter, we will be glad to 
discuss them with you. 

Enclosure: 
Inspection Report Nos. 50-491/78-1 

50-492/78-1, and 50-493/78-1 

c.c w/encl: 
Mr .. J. T. Moore, Project Manager 
Cherokee Nuclear Station 
P. O. Box 422 
~fney, South Carolina 29340 

Sincerely, 

C. E. Murphy, Chief 
Reactor Construction and 

Eog1neering Support Branch 



Re_rt Nos.: 50-491/78-01, 50-492178-01 and 50-493178-01

Docket Nos. : 50-491, 50-492 and 50-493

License Nos.: CPPR-167, CPFR-168 and CPPR-169

Categorles: A2, A2 and A2

Licensee- Duke Power Company
Power Building
_22 South Church Street
Charlotte, North Carolina 28242

_ IFaeilt_ Name: Cherokee Nuclear Station, Units 1, 2 and 3

Imspectlon at: Cherokee County, South Carolina

Inspection conducted: January I0 - January 13, 1978

Inspector: J. R. Harris

RevJ[ewed by: _' ____
J. C. Bryant, Chie "Ddte

--- Engineering Support Section No. 1

Reactor Construction and Engineering Support Branch

.tO
Inspection Sumary

_ In__nspectionon Januar_z 10-13, 1978 (Report Nos. 50-491178-01, 50-492178-01
50-493/78-01)
Areas Insvected: Work performance, QA program implementation and
associated quality records concerning site preparation of the powerhouse
block and nuclear service water facilities. The inspection involved 28

Inspector-hours on site by one NRC inspector.
Results: No items of noncompliance or deviation were disclosed.
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iIeport Nos.: 

Docket Nos. ~ 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION" 
230 PEACHTREE STREET. N.W. SUITE 818 

ATLANTA. GEORGIA 30303 

50-491/78-01, 50-492/78-01 and 50-493/78-01 

50-491, 50-492 and 50-493 

J.f.cense Nos.: CPPR-167, CPPR-168 and CPPR-169 

('.a tegories : A2, A2 and A2 

J.1censee: Duke Power Company 
Power Building 
422 South Church Street 
Charlotte, North Carolina 28242 

Facility Name: Cherokee Nuclear Station, Units I, 2 and 3 

Inspection at: Cherokee County, South Carolina 

Inspection conducted: January 10 - January 13, 1978 

Inspector: J. R. Harris 

l&ew±ewed by: in M1H~i. J-tL<b ?-h. h '1 
J. C. Bryant. Chief ~ 
Engineering Support Section No. 1 
Reactor Construction and Engineering Support Branch 

Inspection Summary 

Inspection on Januarj 10-13. 1978 (Report Nos. 50-491/78-01. 50-492/78-01 50-493/78-01) 
Areas Inspected: Work performance. QA program implementation and 
associated quality record~ concerning site preparation of the powerhouse 
block and nuclear service water facilities. The inspection involved 28 
inspector-hours on site by one NRC inspector. 
Results: No items of noncompliance or deviation were disclosed. 



IL_I Rpt. Nos. 50-491178-I, I-1
50-492/78-1 and 50-493/78-1

DETAILS I Prepared by :__
J_R. Harris, Clvll Englneer/Geologlst "D_te
_Ineer Support Section No. I

Reactor Construction and Engineering
Support Branch

Dates of Inspection: January 10-13, 1978

Reviewed by:j. C. B__
Engineering Support Section No. i

_- Reactor Construction and Engineering
Support Branch

C_
I. Persons Contacted

Duke Power Company (DPC)

IC. B. Aycock, Project Engineer, Construction
J. W. Davis, Senior Constructlon Engineer
L. C. Arnold, Quality Control Engineer, Construction
eH. D. Nason, QA Engineer, Civil
_B. E. Taylor, Construction Engineer, Civil
M. Schaeffer, Project Geologist

LD J.W. Hayes, QC Batch Plant Inspector

_i_ W. Llndsey, Project Geotechnical Engineer
_R. Holllns, Senior QC Engineer

_Denotes persons attending exit interview.

2. Licensee Action on Previous Inspection Findings

This area was not inspected.

3. Unresolved Items

No unresolved items were disclosed within the areas inspected.

4. In_endent Ins_ection Effort

The inspector examined the concrete batch plant, testing labora-
tory, warehouse facilities and laydown storage area. Receiving and

inspection records were examined for concrete materials and rebar
received durlngNovember and December of 1977.

I_o Itm of noncompliance or deviations were disclosed within the
areas examined.
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lUI Rpt. Nos. 50-491/78-1, 1-1 
50-492/78-1 and 50-493/78-1 

I>ETAU.s I Prepared by:~~~~~~~~~ ________ ~ ______ __ ~/2/zr 

1. .. 

J Harris, Engineer/Geologist 
ineer Support Section No. 1 

Reactor Construction and Engineering 
Support Branch 

Dates of Inspection: January 10-13, 1978 

JIerlewed by: 1M ~H(A" -1 f'-->-
J. C. Bryant, Chief 
Engineering Support Section No. 1 
Reactor Construction and Engineering 

Support Branch 

Persons Contacted 

Duke Paver Company (DPC) 

.C. B. Aycock, Project Engineer, Construction 
J. ~. Davis, Senior Construction Engineer 
L. C. Arnold, Quality Control Engineer, Construction 

*B. D. Hason, QA Engineer, Civil 
*B. E. Taylor, Construction Engineer, Civil 

M. Schaeffer, Project Geologist 
J. W. Hayes, QC Batch Plant Inspector 
W. Lindsey, Project Geotechnical Engineer 

*R. Bollins, Senior QC Engineer 

*Denotes persons attending exit interview. 

Date 

2. Licensee Action on Previous Inspection Findings 

This area was not inspected. 

3. Unresolved Items 

No unresolved items were disclosed within the areas inspected. 

4. Independent Inspection Effort 

The inspector examined the concrete batch plant, testing labora-
tory. warehouse facilities and 1aydown storage area. Receiving and 
inspection records were examined for concrete materials and rebar 
received during November and December of 1977. 

No items of noncompliance or deviations were disclosed within the 
areas eXaDined. 
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RII Rpt. Nos. 50-491/78-1, I-2
50-492178-1 and 50-493178-1

5. Site Preparation - Observation of Nork and Work Activities
2 and3)

The inspector observed blast number 143 in reactor unit 1, results
of blasting and excavations in reactor units 1 and 2, top of rock
mapping in reactor unit 2, dewatering system for units 1, 2 and 3,
groundwater observation wells, rock cores and compared site topography
with that presented in the SAR. Acceptance criteria examined by
the inspector are presented in the following documents:

a. PSAR, Section 2.5 and Appendices 2B, 2C and 2D,

b. CKS-114.00-00-001, General Grading Work,

c. CK-0022-01, Powerhouse Excavation Plan,

-- d. Blasting Report,

e. Geologic Happing Procedure,

f. M-27, Sol1 Sampling, Core Drilling and Testing,

g. CKB-4, Foundation Preparation, Verification for Nuclear
Safety-Related Structures,

h. CKB-8, Blasting Control of Rock Excavation.

Based on the above observed work activities and results of work

"---_ activities, discussions with geologlc and engineering personnel and

_. examination of documents concerning site preparation, it appears
-_ that site preparation is being conducted in accordance _ith NRC and

._ PSARrequirements.

No items of noncompliance or deviation were disclosed within the
areas examined.

6. Site Preparation - Review of _ords - Units 1L 2 and 3

The inspector examined records on blasting and geologic mapping for
units 1 and 2 and dewatering and subsurface data on foundations for
units I, 2 and 3. Acceptance criteria examined by the inspector
are listed in paragraph 5.
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RII Rpt. Nos. 50-491/78-1, 1-2 
50-492/78-1 and 50-493/78-1 

5. Site Preparation - Observation of Work and Work Activities 
lUnits 1, 2 and 3) 

The inspector observed blast number 143 in reactor unit 1, results 
of blasting and excavations in reactor units 1 and 2, top of rock 
mapping in reactor unit 2, dewatering system for units 1, 2 and 3, 
groundwater observation wells, rock cores and compared site topography 
with that presented in the SAR. Acceptance criteria examined by 
the inspector are presented in the following documents: 

a. PSAR, Section 2.5 and Appendices 2B, 2C and 2D, 

b. CKS-114.00-00-00l, General Grading Work, 

c. CK-0022-0l, Powerhouse Excavation Plan, 

d. Blasting Report, 

e. Geologic Mapping Procedure, 

f. M-27, Soil Sampling, Core Drilling and Testing, 

g. CKB-4, Foundation Preparation, Verification for Nuclear 
Safety-Related Structures, 

h. CKB-8, Blasting Control of Rock Excavation. 

Based on the above observed work activities and results of work 
activities, discussions with geologic and engineering personnel and 
examination of documents concerning site preparation, it appears 
that site preparation is being conducted in accordance with NRC and 
PSAR requirements. 

No items of noncompliance or deviation were disclosed within the 
areas examined. 

6. Site Preparation - Review of Quality Records - Units 1, 2 and 3 

The inspector examined records on blasting and geologic mapping for 
units 1 and 2 and dewatering and subsurface data on foundations for 
units 1, 2 and 3. Acceptance criteria examined by the inspector 
are listed in paragraph 5. 



RII Rpt, Nos. 50-491/78-1, I-3
50-492/78-1 and 50-493/78-1

Records examined included: top of rock mapping for units I and 2,
blasting records for shot numbers 16 to 143 on units I and 2,
subsurface data on unlrs I, 2 and 3 in appendix 2D of the SAR, and
groundwater data for observation and pumped wells.

No items of noncompliance or deviation were disclosed within the
areas examined.

7. Lakesz Dams and Canals - Observation of Work and Work Activities
_nlts I 2 and 3

The inspector observed results of dewaterlng excavation, grouting
and flll placement on the nuclear service water dam (NSW). Excavated,

m dewatered and grouted areas were examined between dam centerllne
stations 15+60 and 19+40. Placed fill was examined on the east

abutment from 240 feet south of the dam centerllne to the upstream

toe.

In addition to those acceptance criteria listed in paragraph 5,
work was guided by the following documents examined by the inspector:

a. CK-0026-01 to 06, Earthwork and Drainage NSN Pond Dam
Sections and Details,

b. M-l, Inspection of Compacted Earthfllls,

c. CKB-3, Foundation Grouting,

_ Based on examination of the above completed work, discussion _th

geologic and engineering personnel and examination of controllir_
documents, It appears that work and work activities on the NSW

facility are being accomplished in accordance with NRC and $AR
requirements.

No items of noncompliance or deviation were disclosed within the
areas examined.

8. Lakes, Dams and Canals - Review of uall_cords_

Unlts I_ 2 and 3

The inspector examined quality records on grouting, flll placement,

geologlc mapplng and quality control inspector qualifications on
the nuclear servlcewater dam. Acceptance criteria examined by the

inspector are listed in paragraphs 5 and 7.

PR No. DUK-001-PR-01 
Revision 1 

Page H332 of H414

,--
, -' 

RII Rpt. Nos. 50-491/78-1, 1-3 
50-492/78-1 and 50-493/78-1 

Records examined included: top of rock mapping for units 1 and 2, 
blasting records for shot numbers 16 to 143 on units 1 and 2, 
subsurface data on units I, 2 and 3 in appendix 2D of the SAR, and 
groundwater data for observation and pumped wells. 

No items of noncompliance or deviation were disclosed within the 
areas examined. 

1. Lakes, Dams and Canals - Observation of Work and Work Activities 
Units 1, 2 and 3 

The inspector observed results of dewatering excavation, grouting 
and fill placement on the nuclear service water dam (NSW). Excavated, 
dewatered and grouted areas were examined between dam centerline 
stations 15+60 and 19+40. Placed fill was examined on the east 
abutment from 240 feet south of the dam centerline to the upstream 
toe. 

In addition to those acceptance criteria listed in paragraph 5, 
work was guided by the following documents examined by the inspector: 

a. CK-0026-0l to 06, Earthwork and Drainage NSW Pond Dam 
Sections and Details, 

b. ~l, Inspection of Compacted Earthfills, 

c. CKB-3, Foundation Grouting, 

Based on examination of the above completed work, discussion _~th 
geologic and engineering personnel and ex~ination of controlling 
documents, it appears that work and work activities on the NSW 
facility are being accomplished in accordance with NRC and SAR 
requirements. 

No items of noncompliance or deviation were disclosed within the 
areas examined. 

8. Lakes, Dams and Canals - Review of Quality Records, 
Units 1, 2 and 3 

The inspector examined quality records on grouting, fill placement, 
geologic mapping and quality control inspector qualifications on 
the nuclear service water dam. Acceptance criteria examined by the 
inspector are listed in paragraphs 5 and 7. 
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ItlZ[Rpt. Nos. 50-491178-1, I-4
50-492178-1 and 50-493178-1

Records examined included:

a. Dally inspection of compacted earthfllls on November 18-22,
1977,

b. Foundation verification reports on November 3, 9, 16,
17 and 18, 1977,

r-. 1_replacement inspection of compacted earthf111, 240 feet
east of centerltne to upstream toe,

d. Field density and proctor test data for November 21 and 22,7!

.-. e° Follohrlng test data on materlal placed 240 feet right of
centerllne to upstream toe,

(I) Grain size analysis
_-- (2) Atteberg llmlts

'.-2_ (3) Specific gravity
(4) Trlaxlal shear

•_ ($) Foundation photographs

"'- f. Quallficatlon records for all quality control inspectors

_ as of January, 1978.

c'_ l_o items of noncompliance or deviation were disclosed within
the areas examined.

_s 9. Exit Interview

The inspector met with the licensee representatives denoted in
paragraph 1 at the conclusion of the inspection on January 13, 1978.
The licensee was apprised of the scope of the inspection which
Included quallty records, QA implementation and work performance
on slte preparation and the nuclear service water facility.

_o items of noncompllance or deviation were dlsclosed within
the areas examined.
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waI npt. Nos. 50-491/78-1, 1-4 
50-492/78-1 and 50-493/78-1 

Records examined included: 

a. Daily inspection of compacted earthfi11s on November 18-22, 

1977, 
b. Foundation verification reports on November 3, 9, 16, 

11 and 18, 1977, 

~ Preplacement inspection of compacted earthfi11. 240 feet 
~t of centerline to upstream toe. 

d. 
Field density and proctor test data for November 21 and 22, 

e. Following test data on material placed 240 feet right of 
centerline to upstream toe. 

(1) Grain size analysis 
(2) At teberg 1 1mi ts 
(3) Specific gravity 
(4) Triaxial shear 
(5) Foundation photographs 

f. Qualification records for all quality control inspectors 
8S of January. 1978. 

No items of noncompliance or deviation were disclosed within 

t:he areas examined. 

9. Exit Interview 
"the inspector met with the licensee representatives denoted in 
paragraph 1 at the conclusion of the inspection on January 13. 1978. 
The licensee was apprised of the scope of the inspection which 
included quality records. QA implementation and work performance 
on site preparation and the nuclear service water facility. 

No items of noncompliance or deviation were disclosed within 

the areas examined. 
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Received December 27, 1977
' " XC and handcarried to: W S LeeUNITED STATES

_ REdo. 4". R L Di ck
_,_ "_:o_ NUCLEAR REGULATORY COMMISSION=_, _ J R Well=

_,_ ..___/At o REGION II "'
, t_'(,_*'_,,_/ _ 23O PEACHTREE STREET. N-W. SUITE 1217 T A Hathews

¢ . .,_ I_ .... ._ ATLANTA. GEORGIA30303 P81-1412. ! I-1

% "_.;__ .o"_ DEC2 1 1977

In Reply Refer To: _ RECEIVED

RIZ:LEF _,,,_r DPCO-GO50-491/77-5 Cherokee

 492177-sChoro ee
50-493/77-5 Cherokee \'_ 0[0 _ _ 'Z/

Duke Power Company '"_ ='"_'" h--__

Attn: Mr. W. H. Owen, Vice President _TFG I___ .!----_--
Design Engineering [-_ __,,

Power Building I A ACTION

,_ 422 South Church Street i C CC.t
; : Charlotte, North Carolina 28242 I R RET;JN __

Gentlemen:

This refers to the inspection conducted by }tr. L. E. Foster of this
office on November 20-21, 1977, of activities assoc_:=ted with your

;_ application for an NRC Construction Permit for the Cherokee Nuclear
Station Unlt Nos. i, 2 and 3 and to the discussion of our findings held

-_ with Mr. J. T. Moore at the conclusion of the inspection.

Areas examined during the inspection and our findings are discussed in
the enclosed inspection report. Within these areas, the inspection
consisted of selective examinations of procedures and representative

'----) records, interviews with personnel, and observations by the inspectors,

During this inspection, certain activitles of your quality assurance

.- program appeared to deviate from the requirements of I0 CFR 50,
Appendix B, "Quality Assurance Criteria for Nuclear Power Plants," of
the NRC regulations. This item and references to pertinent requirements
are identified in the Notice of Deviation enclosed herewith as Appendix A.
Corrective action was implemented prior to the conclusion of this inspec-
tion; therefore, a reply to this deviation is not required.

In accordance with Section 2.790 of the hqRC's "Rules of Practice",
Part 2, Title I0, Code of Federal Regulations, a copy of this letter
and the enclosed inspection report will be placed in the NRC's Public
Document Room. If this report contains an)" information that you (or
your contractor) believe to be proprietary, it is _ecessary t,ha_ you
make a written application within 20 days to this office to withhold

such information from public disclosure. Any such application must
include a full statement of the reasons on the basis of which It is

PR No. DUK-001-PR-01 
Revision 1 

Page H334 of H414

Received December 27, 1977 

UNITED STATES 
xc and handcarried to: W S lee 

In Reply Refer To: 
RII:LEF 
50-491/77-5 
50-492/77-5 
50-493/77-5 

Cherokee 
Cherokee 
Cherokee 

Duke Power Company 

NUCLEAR REGULATORY COMMISSION 
REGION \I 

230 PEACHTREE STREeT. N.W. SUITE 1217 
ATLANTA. GEORGIA 30303 

DEC 2 1 1977 

Attn: Hr. W. H. Owen:. Vice President 
Design Engineering 

Power Building 
422 South Church Street 
Charlotte:. North Carolina 28242 

Gentlemen: 

R l Dick 
J R We 11~. 
T A Hath,!wS 
P8l- lit 1 2. 1 1 - 1 

RECEIVED 
DPCO-GO 

DEC 27'11 

.. ~ I 
.. :-, I 

~:.: 1-... 
I I i_I' 

A ACTION 

C CCi.{ 

R R.:.;.ir~ -------

This refers to the inspection conducted by ~rr. L. E. Foster of this 
office on November 20-21, 1977, of activities associ::wd with your 
application for an NRC Construction Permit for the Cherokee Nuclear 
Station Unit Nos. 1, 2 and 3 and to the discussion of our findings held 
with Mr. J. T. MOore at the conclusion of the inspection. 

Areas examined during the inspection and our findings are discussed in 
the enclosed inspection report. Within these areas, the inspection 
consisted of selective examinations of procedures and representative 
records:. interviews with personnel:. and observations by the inspectors. 

During this inspection, certain activities of your quality assurance 
program appeared to deviate from the requirements of 10 CFR 50, 
Appendix B, "Quality Assurance Criteria for Nuclear Power Plants," of 
the NRC regulations. This itere and references to pertinent requirements 
are identified in the Notice of Deviation enclosed herewith as Appendix A. 
Corrective action was implemented prior to the conclusion of this inspec-
tion; therefore, a reply to this deviation is not required. 

In accordance with Section 2.790 of the NRC's "Rules of Practice", 
Part 2, Title 10, Code of Federal Regulations, a copy of this letter 
and the enclosed inspection report will be placed in the NRC's Public 
Document Room. If this report contains any information that you (or 
your contractor) believe to be proprietary, it is necessary thac you 
make a written application ~thin 20 days to this office to ~thhold 
such information from public disclosure. Any such application must 
include a full statement of the reasons on the basis of which it is 

1935 



.... DE(.;Z. i i977

Duke Power Company -2-

claimed that the information is proprietary, and should be prepared
so that proprietary information identified in the application is
contained In a separate part of the document. If we do not hear

from you in thls regard within the specified period, the report
will 5e placed llt Lh= Fubilc Document Room.

Should you have any questions concerning this letter, we wlll be glad to
discuss them with you.

Sincerely,

_' __o_nand Ep_ineering
Support Branch

_- Enclosures:

i. Appendix A, Notice of
Deviation

2. RII Inspection Report Nos.
50-491/77-5
50-492/77-5
50-493/77-5

CC w/encl: Mr. J. T. Moore

Project Manager

_ Cherokee Nuclear Station
P. O. Box 422

$O Gaffney, South Carolina 29340
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DEl: 2 1 1977 

Duke Power Company -2-

claimed that the information is proprietary, and should be prepared 
so that proprietary information identified in the application is 
contained in a separate part of the document. If we do not hear 
from you in this regard within the specified period, the report 
~ill b~ plo(.cd III Lilt! rublic oocument Room. 

Should you have any questions concerning this letter, we will be glad to 
discuss them with you. 

Enclosures: 
1. Appendix A, Notice of 

Deviation 
2. RII Inspection Report Nos. 

50-491/77-5 
50-492/77-5 
50-493/77-5 

cc w/enc1: Mr. J. T. Moore 
Project Manager 

Sincerely, 

C. E. Murphy, Chiff1 
Reactor Construction and Ep~ineering 

Support Branch 

Cherokee Nuclear Station 
P. O. Box 422 
Gaffney, South Carolina 29340 



APPENDIX A

NOTICE OF DEVIATION

Duke Power Company Docket Nos. : 50-491
50-492
50-493

Based on the results of the HRC inspection conducted on November 20-21,
1977, certain of your activities appear to deviate from your commitments
to the Commission and your construction procedure as indicated below:

Section 17.1.5 of the applicant's Quality Assurance Topical Report
specifies that work performed on safety-related items will be
accomplished in accordance with procedures. Cherokee Construction
Procedure No. CKB3 requires that grouting pipes for holes readied

_- for insertion of grout shall be kept covered prior to connection
of the grouting hose.

7 Contrary to these commlt_ents, the inspectors found on November 20,
1977, five readied pipes uncovered. Three of these pipes were in
depressions from which mud and debris could enter the pipe. This
is a deviation.

!

i)
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APPENDIX A 

NOTICE OF DEVIATION 

Duke Power Company Docket Nos.: 50-491 
50-492 
50-493 

Based on the results of the NRC inspection conducted on November 20-21, 
1977, certain of your activities appear to deviate from your commitments 
to the Commission and your construction procedure as indicated below: 

Section 17.1.5 of the applicant's Quality Assurance Topical Report 
specifies that work performed on safety-related items will be 
accomplished in accordance with procedures. Cherokee Construction 
Procedure No. CKB3 requires that grouting pipes for holes readied 
for insertion of grout shall be kept covered prior to connection 
of the grouting hose. 

Contrary to these commitments, the inspectors found on November 20, 
1977, five readied pipes uncovered. Three of these pipes were in 
depressions from which mud and debris could enter the pipe. This 
is a deviation. 



Report Nos.: 50-491/77-5, 50-492/77-5 and 50-493/77-5

Docket Nos.: 50-491, 50-492 and 50-493

License Nos.: Not issued

Categories: AI, AI and Al

Applicant: Duke Power Company
:_ Power Building

422 South Church Street

Charlotte, North Carolina 28242

Facility Name: Cherokee Nuclear Station, Units i, 2 and 3

Inspection at: Gaffney, South Carolina

Inspection conducted: November 20-21, 1977

•-. Inspectors: L. E. Foster

CD A.R. Herdt, Chief Date

_._ Projects Section
Reactor Construction and Engineering Support Branch

Inspection Summar_

Inspection on November 20-21, 1977 (Report Nos. 50-491_50-492/77-5
and 50-493/77-5)

Areas Insecp___t_: Procedures, work and records associated with the nuclear
service water pond dam foundation surface preparation; drilling; grouting;
concrete batch plant and geologic mapping. The inspection involved 24
Inspector-hours onslte by two NRC inspectors.
Results: Of the five areas inspected, no deviations were found in four

areas; one apparent deviation was found in one area (deviation - failure
to cap grout holes - paragraph 6).
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NUCLEAR REGULATORY COMMISSION 
REGION" 

230 PEACHTREE STREET. N.W. SUITE \2\7 
ATLANTA. GEORGIA 30303 

Report Nos.: 50-491/77-5, 50-492/77-5 and 50-493/1"1-5 

Docket Nos.: 50-491, 50~492 and 50-493 

License Nos.: Not issued 

Categories: Al, Al and Al 

Applicant: Duke power Company 
power Building 
422 South Church Street 
~har1otte, North Carolina 28242 

Facility Name: Cherokee Nuclear Station, Units 1, 2 and 3 

Inspection at: Gaffney, South Carolina 

Inspection conducted: November 20-21, 1977 

Inspectors: L. E. Foster 

w. a1il/v,df 
and Engineering Support Branch 

,v/wb} 
Date 

Inspection Summa£( 
Ins ection on November 20-21, 1911 (Re ort Nos. 50-491/11-5 50-492/11-5 

and 50-493/77-5) Areas Inspected: Procedures, work and records associated with the nuclear 
service water pond dam foundation surface preparation; drilling; grouting; 
concrete batch plant and geologic mapping. The inspection involved 2" 
inspector-hours onsite by two NRC inspectors. Results: Of the five areas inspected, no deviations were found in four 
areas; one apparent deviation was found in one area (deviation - failure 

to cap grout holes - paragraph 6). 
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RII Rpt. Nos. 50-491/77-5, I-1
50-492/77-5 and 50-493/77-5

L. E. Foster, Reactor Inspector Date
Projects Section
Reactor Construction and Engineering

Support Branch

Date
L.-"_gineertng Supp rt Section No. 1

Reactor Construction and Engineering
Support Branch

Dates of Inspection: .November 20-21, 1977

"'"" Revlewed by :.___"' _7
A. R. Herdt, Chief Date

_" Projects Sectlon
Reactor Construction and Engineering

Support Branch

_3 i. Persons Contacted

a. Duke Power Comap_aD_y_{DPC)

:D
_J. T. Moore, Project Manager, Construction

,i_ C.B. Aycock, Project Engineer, Construction
*L. C. Arnold, Civil Engineer, Senior QC Engineer

CO J.W. Davis, Jr., Construction Engineer
_H. D. Mason, Supervisor, QC Technicians
R. Jennlngs, Engineer, Technical Support, Concrete

b. Contractor Or_anlzations

Law En_ineerln_ TestlnCog___ (LAW)

G. Weekley, Resident Geotechnical Engineer

Rockhill Concrete Com an

E. R. Hughes, Batch Plant Supervisor

*I)enotes those present at exit interview on November 21, 1977.
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RII Rpt. Nos. 50-491/77-5. I-l 
50-492/77-5 and 50-493/77-5 

DETAILS I Prepared by: L. E. Foster. Reactor Inspector 
Projects Section 
Reactor Construction and Engineering 

Support Branch 

Date 

/iI?ft!l;2J E&--H-f<"-=i .... ne~~·-r--- LL.Ju~h1 
~; I 

1. 

t .. Engineering Support Section No. 1 
Reactor Construction and Engineering 

Support Branch 

Date 

Dates of Inspection: November 20-21. 1977 

by: aR)bdl! la@r;h7 
A. R. Herdt. Chief Date Reviewed 

Projects Section 
Reactor Construction and Engineering 

Support Branch 

Persons Contacted 

a. Duke Power Company (DPC) 

*J. T. Moore, Project Manager, Construction 
C. B. Aycock. Project Engineer. Construction 

*L. C. Arnold. Civil Engineer. Senior QC Engineer 
J. W. Davis. Jr., Construction Engineer 

*H. D. Mason, Supervisor, QC Technicians 
R. Jennings, Engineer, Technical Support, Concrete 

b. Contractor Organizations 

Law Engineering Testing Company (LAW) 

G. Weekley, Resident Geotechnical Engineer 

Rockhill Concrete Company 

E. R. Hughes, Batch Plant Supervisor 

*Denotes those present at exit interview on November 21, 1977. 



RII Rpt. Nos. 50-491/77-5, I-2

50-492/77-5 and 50-493177-5 !

2. A_p_plicantAction on Previous Inspection Findlng_s

_Closed) Licensee Identified Item No. 77-05-01 Underground Nuclear
Service Water Pipe Wall Thickness Deficienc_ (50.55(e) Item)

The applicant notified RII on October 27, 1977 that some defects

were found in the 36 inch diameter nuclear service piping supplied
by Richmond Engineering Company. The defects were rounded pits
(0.25 inch in diameter and 0.06 inch deep) in the pipe wall. The
applicant's response dated November 21, 1977 has been received and
evaluated. Based on the applicant's corrective actions this item
ts closed.

.--j 3. Unresolved Items

_" No unresolved items were disclosed.

-_" 4. Independent Inspection Effort

The inspectors examined the 200 cy principal batch plant and the
I00 ey backup batch plant. The scales for both plants were found
to have been calibrated on September 15-16, 1977, by Southern Scale

-_ Works of Charlotte, N.C.

Installation and identification of storage vessels for cement, fly
--_ ash and additives were in the final stages The unit boiler for

heating water for cold weather placements was undergoing operational
•"LD checkout. Prior to production of Category I concrete, the batch

plants will undergo proof testing and be certified by a professionalCD
engineer.

The inspectors discussed the REX Control Console of the main batch

plant with the plant supervisor. In particular, the use of an
ammeter, which measures the slump of the mix being produced by
reference to the current required to operate the mixer, was discussed.

The Rockhill representative stated that slump can be measured to
i/4 inch, plus or minus by the meter.

No deviations were identified during the inspection of the batching
facilities.

5. Lakes, Dams & Canals - Review of Implementin_ Procedures
Nuclear Service Water Pond Dam

Acceptance criteria for installation and quality control of the
nuclear service water pond dam are specified in PSAR Appendix 2-A
"Nuclear Service Water Dam Geotechnical Design;" Amendment 30 to
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2. A licant Action on Previous Ins ection Findi s 

3. 

4. 

(Closed) Licensee Identified Item No. 77-05-01 Underground Nuclear 
Service Water Pi~e Wall Thickness Deficienc (50.55(e) Item) 

The applicant notified RII on October 27, 1977 that some defects 
were found in the 36 inch diameter nuclear service pipfng supplied 
by Rict~ond Engineering Company. The defects were rounded pits 
(0.25 inch in diameter and 0.06 inch deep) in the pipe wall. The 
applicant's response dated November 21, 1977 has been received and 
evaluated. Based on the applicant's corrective actions this item is closed. 

Unresolved Items 

No unresolved items were disclosed. 

Independent Inspection Effort 

The inspectors examined the 200 cy principal batch plant and the 
100 cy backup batch plant. The scales for both plants were found 
to have been calibrated on September 15-16, 1977, by Southern Scale Works of Charlotte, N.C. 

Installation and identification of storage vessels for cement, fly 
ash and additives ~erc in the final stages. The unit boiler for 
heating water for cold weather placements was undergoing operational 
checkout. Prior to production of Category I concrete, the batch 
plants will undergo proof testing and be certified by a professional engineer. 

The inspectors discussed the REX Control Console of the main batch 
plant with the plant supervisor. In particular, the use of an 
ammeter, which measures the slump of the mix being produced by 
reference to the current required to operate the mixer, was discusseC. 
The Rockhill representative stated that slump can be measured to 
1/4 inch, plus or minus by the meter. 

No deviations were identified during the inspection of the batching faCilities. 

5. Lakes, Dams & Canals - Review of Implementing Procedures 
Nuclear Service Water Pond Dam 

Acceptance criteria for installation and quality control of the 
nuclear service water pond dam are specified in PSAR Appendix 2-A 

• "lilclear Service Water Dam Geotechnical Design;" Amendment 30 to 



RII Rpt. Nos. 50-491/77-5, I-3
50-492/77-5 and 50-493/77-5

the PSAR, NRR letter of June 16, 1977; LWAs 1 and 2, NRR and DPC
memos and letters pertaining to foundation exploration and treatment
and geologic mapping; DPC Specification 1114.00-000, Rev. i,
"Foundation Grouting"; DPC Construction Specifications CKB3RI,
"Foundation Grouting, Nuclear Safety Related" and CKB4, dated
August 31, 1977, "Foundation Preparation Verification for Safety
Related Structures"; notes on DPC Drawing CK-0026-01 "NSW Pond
Dam - Grading"; DPC procedures M-5, Rev. 4, "Structural Grouting"
and M-I, Rev. 5, "Inspection of Compacted Earth Fills."

_. The inspectors reviewed sections of the above documents pertinent
to the foundation preparation, drilling operations, grouting, earth

'=_" flll and compaction being performed during the inspection. This
review gave assurance that the implementing procedures are adequate

_-_ and are applicable to the work in progress•

During the review, no deviations from requirements were identified.

6. Lakes_ Dams & Canals - Observation of Work and Work Activities
Nuclear Service Water Pond Dam

The inspectors observed drilllng and grouting operations in the
O foundation rock along and adjacent to the dam core centerllne. The

placement and compaction of earth at the southerly toe of the dam
:._ and dental concrete placement on rock outcropplngs were also inspected.

0 The inspectors observed the drilling of additional grout holes and

_: it was noted that DPC QC inspectors were logging the drllllng
progress. The inspectors verified the calibration and use of
gauges during the grout insertion.

The work in progress was compared with the requirements of the
documents listed in paragraph 5 above.°

One procedural deviation was noted. Paragraph 43 of Construction
Procedure CKB3, Revision 1, "Foundation Grouting, Nuclear Safety
Related" requires that grout holes readied for grout insertion
shall be capped or otherwise protected against contamination.
Contrary to this provision, the inspectors on November 20, 1977
found five uncapped holes, three of which were in depressions
through which mud from storm water could enter the holes. This
deviation is identified as devation No. 77-05-02. The applicant
Initiated corrective action prior to the conclusion of the inspec-
tion; therefore, no response is required.

In the other areas examined, no other deviations were identified.
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6. 

the PSAR, NRR letter of June 16, 1977; LWAs 1 and 2, NRR and DPC 
memos and letters pertaining to foundaticn exploration and treatment 
and geologic mapping; DPC Specification 1114.00-000, Rev. 1, 
"Foundation Grouting"; DPC Construction Specifications CKB3Rl, 
"Foundation Grouting, Nuclear Safety Related" and CKB4, dated 
August 31, 1977, "Foundation Preparation Verification for Safety 
Related structures"; notes on DPC Drawing CK-0026-0l "NSW Pond 
Dam _ Grading"; DPC procedures M-5, Rev. 4, "Structural Grouting" 
and M-l, Rev. 5, "Inspection of compacted Earth Fills." 

The inspectors reviewed sections of the above documents pertinent 
to the foundation preparation, drilling operations, grouting, earth 
fill and compaction being performed during the inspection. This 
review gave assurance that the implementing procedures are adequate 
and are applicable to the work in progress. 

During the review, no deviations from requirements were identified. 

Lakes, Dams & Canals - Observation of Work and Work Activities 
Nuclear Service Water pond Dam 

The inspectors observed drilling and grouting operations in the 
foundation rock along and adjacent to the dam core centerline. The 
placement and compaction of earth at the southerly toe of the dam 
and dental concrete placement on rock outcroppings were also inspected. 

The inspectors observed the drilling of additional grout holes and 
it was noted that DPC QC inspectors were logging the drilling 
progress. The inspectors verified the calibration and use of 
gauges during the grout insertion. 

The work in progress was compared with the requirements of the 
documents listed in paragraph 5 above. 

One procedural deviation was noted. Paragraph 43 of Construction 
Procedure CKB3, Revision 1, "Foundation Grouting, Nuclear Safety 
Related" requires that grout holes readied for grout insertion 
shall be capped or otherwise protected against contamination. 
Contrary to this provision, the inspectors on November 20, 1977 
found five uncapped holes, three of which were in depressions 
through which mud from storm water could enter the holes. This 
deviation is identified as devation No. 77-05-02. The applicant 
initi~ted corrective action prior to the conclusion of the inspec-
tion; therefore, no response is required. 

In the other areas examined, nO other deviations were identified. 
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7. Lakes, Dams & Canals - Review of_cords
Nuclear Service Water Pond Dam

I

The construction procedures described in paragraph 5 above have
attachment forms for quality control records. Those required by
work underway during this inspection or completed prior to the
inspection were reviewed by the inspectors.

The records reviewed are as follows:

(a) Field Density Checks by Shelby Tube Method.

(b) Standard Proctor Curves for samples of borrow soils for earth
:j fill.

_" (c) Grout hole drilling records for November i0 and November 18 to
21, 1977.

(d) Water test results for four grout holes.

(e) Grout take records indicating that the foundation rock is
tIght.

__-D No deviations were identified during the record review.

_ 8. Management Interviews

C0 An initial management meeting was held with Mr. C. B. Aycock,
Project Construction Engineer, during which the scope of the inspec-

- tlon was outlined and work status discussed.

The exit management meeting was held with Mr. J. T. Moore, Project
Construction Manager, and quality control representatives at the
conclusion of the inspection. The applicant was apprised that the
inspectors examined the batch plants, reviewed implementing proce-
dures, examined work activities and records pertaining to surface
preparation, grouting and earth fill for the nuclear service water
pond dam.

The Duke representatives were advised that one procedural deviation,
failure to keep grout holes capped, had been identified, but that
corrective action had been accomplished prior to the conclusion of

the inspection; therefore, the deviation would be noted as opened
and closed by the inspection report. No other deviations were
identified.
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7. Lakes, Dams & Canals - Review of Quality Records 
Nuclear Service Water Pond Dam 

8. 

The construction procedures described in paragraph 5 above have 
attachment forms for quality control records. Those required by 
work underway during this inspection or completed prior to the 
inspection were reviewed by the inspectors. 

The records reviewed are as follows: 

(a) Field Density Checks by Shelby Tube Method. 

(b) Standard Proctor Curves for samples of borrow soils for earth 
fill. 

(c) Grout: hole drilling records for November 10 and November 18 to 
21, 1977. 

(d) Water test results for four grout holes. 

(e) Grout take records indicating that the foundation rock is 
tight. 

No deviations were identified during the record review. 

Management Interviews 

An initial management meeting was held with Mr. C. B. Aycock, 
Project Construction Engineer, during which the scope of the inspec-
tion was outlined and work status discussed. 

The exit management meeting was held with Mr. J. T. Hoore, Project 
Construction Manager, and quality control representatives at the 
conclusion of the inspection. The applicant was apprised that the 
inspectors examined the batch plants, reviewed implementing proce-
dures, examined work activities and records pertaining to surface 
preparation, grouting and earth fill for the nuclear service water 
pond dam. 

The Duke representatives were advised that one procedural deviation, 
failure to keep grout holes capped, had been identified, but that 
corrective action had been accomplished prior to the conclusion of 
the inspection; therefore, the deviation would be noted as opened 
and closed by the inspection report. No other deviations were 
identified. 

1942 
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" - " "_._.t.__ REGU,_4 UNITED STATES XC - W S L_e

e,-_ :o_= NUCLEAR REGULATORY COMMISSION R L Dick
o REGIONII J R Wells

• ¢ 230 PEACHTREE STREET, N.W. SUITE 1217 T A Hatthews
o_ _ ATLANTA, GEORGIA30303 Fi le P81-1412, i i-I

In Reply Refer To:
IE:II:JKH

50-491177-2 i,,_ j _-.-"
50-492/77-2 _'J___L __._ /'V ';_
50-493/77-2

.............. Duke Power Company ...............................................
Attn: Hr. W. H. (3wen, Vice President

Design Engineering
Power Building
422 South Church Street
Cha_lo_te, North Carolina 28242

--_ Gentlemen:

T_ This refers to the inspection conducted by Mr. J. R. Harris of thls
office on July 1-3, 1977, of activities authorized by NRC for the

_" Cherokee I, 2 and 3 facilities, and to the discussion of our findings
__ held wlth Mr. J. T. Moore at the conclusion of the inspection.

Areas examined during the inspection and our findings are dlscussed in
the attached inspection report. Within these areas, the inspection
consisted of selective examinations of procedures and representative

._ records, interviews wlth perscnnel, and observations by the inspector.

Wlthln the scope of this inspection, no items of noncompliance were
disclosed.

In accordance wlth Section 2.790 of the NRC's "Rules of Practice,"

Part 2i Title i0, Code of Federal Regulations, a copy of thls letter
i

and the attached inspection report will be placed in the NRC's Public
Document Room. If this report contains any information that you believe
to be proprietary, it is necessary that you submit a written appllcatlon
to thls office requesting that such information be withheld from public
disclosure. If no proprietary information is identified, a written |

I
statement to that effect should be submitted. If an application is

submitted, it must fully identify the bases for which information is
claimed to he proprietary. The application should be prepared so the=
information =ought to be withheld is incorporated in a separate paper .

and referen_ce__din the_application since the._gpp!icatipn will_be _placed ............ _!
in the Public Document Room. Your application, or written statement,
should be submitted to us within 20 days. If we are not contacted as

speclfled, the attached report and tills letter may then be placed in
the Public Document Room.
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In RePfY Refer To: 
IE:Il:JRH 
50-491/77-2 
50-492/77-2 ~'~-L~ 
50-493/77-2 

-Duke Power Company 
Attn: 'Mr. W. H. Owen, Vice President 

Design Engineering 
Power Building 
422 SoVth Church Street 
Cha~lotte, North Carolina 28242 

Gentlemen: 

This refers to the inspection conducted by Mr. J. R. Harris of this 
office on July 1-3, 1977, of activities authorized by NRC for the 
Cherokee 1, 2 and 3 facilities, and to the discussion of our findings 
held with Mr. J. T. MOore at the conclusion of the inspection. 

_._------------_._--- ----------.. --.- --------------------
Areas examined during the inspection and our findings are discussed in 
the attached inspection report. Within these areas, the inspection 
consisted of selective examinations of procedures and representative 
records, interviews with perscnnel, and observations by the inspector. 

Within the scope of this inspection, no items of noncompliance were 
disclosed. 

In accordance with Section 2.790 of the NRC's IIRules of Practice," 
Part 2; Title 10, Code of Federal Regulations, a copy of this letter 
and the attached inspection report will be placed in the NRC's Public 
Document Room. If this report contains any information that you believe 
to be proprietary, it is necessary that you submit a written application 
to this office requesting that such information be withheld from public 
disclosure. If no proprietary information is identified, a written 
statement to that effect should be submitted. If an application is 
submitted, it must fully identify the bases for Which informati~n is 
claimed to be proprietary. The application should be prepared so tha~ 
information zought to be withheld is incorporated in a separate paper 
and referenced in the application sinc~ tl!e __ ~pplicCiti()I! pl.1_1?e _p.1a_ceC _____ _ 

---------~~t~h-e~pJbfic Document-Room. -Your-application, or written statement, 
should be submitted to us within 20 days. If we are not contacted as 
specified, the attached report and this letter may then be placed in 
the Public Document Room. 

j 
I 

t 
I - __ l. 
i • ., 
t 



Duke Power Company -2-

Should you have any questions concerning this letter, we will be glad to
discuss them with you.

Very truly yours,

C. E. Murphy,_ChEef_/"fef_/"
Reactor Construction and ....................

.............. Engineering Support Branch

At tachment :

RII Inspection Report Nos.
50-491/77-2, 50-492/77-2
and 50-493/77-2

t_
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Duke Power Company -2-
- ----- --~-- ------------ -_. -- ~-- -------- - -------- ---

Should you have any questions concerning this letter, we will be glad to 
discuss them with you. 

f~~ 
. c. i. ~rp~~~ 

Reactor Construction and -----.---~--------------.--- --

Attachment: 
RII Inspection Report Nos. 

50-491/77-2, 50-492/77-2 
and 50-493/17-2 

Engineering Support Branch 
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Report Nos.: 50-491/77-2, 50-492177-2 and 50-493/77-2

Docket Nos.: 50-49!, 50-&92 and 50-493 License Nos.: Not issued

Categories: _, _, _LI

Licensee:--Duke-Power-Company ...........
Power Building
422 South Church Street
Charlotte, North Carolina 28242

r.') Facility Name: Cherokee Nuclear Station, Units i, 2 and 3

_-" Inspection at: Cherokee County, South Carolina

Inspection conducted: June 29 - July I, 1977

Inspector: J. R. Harris / _

:_ R_v'i_ew_d_Y -: .----;.......................
C. E. Hurphy, _hiefs-_j/

._. ReactorConstruction and'Englneerlng Support Branch

C__ Ins ection Sun_a

,-_ Inspection on June 29 - Jul 1 1977 (Re oft Nos. 50-491/77-2 50-492/77-2
and 50-493/77-2)

. Areas Inspected: Routine unannounced inspection of QA/QC staff, pro-
cedures and facilities relative to LWA-2 work request for Nuclear
Service Water Pond, Dam, Spillway, Intake Structure and Piping. The
inspection involved 20 inspector-hours onslte by one hq_C inspector.
Results: Within the five areas inspected, no deviations were inspected.
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Report Nos.: 50-49l/77-2~ 50-492/77-2 and 50-493/7

7
-

2 

Docket Nos.: 50-491. 50-492 and 50-493 License Nos.: Not issued 

Categories: Al~Al~Al 

.-- ----- ----- --------- - --- - -- ------ - --Duke power Company 
power Building Licensee: 

- ------------------------- ----- --

28242 422 South Church Street 
Charlotte~ North Carolina 

Facility Name: Cherokee Nuclear Station~ Units l~ 2 and 3 

Inspection at: Cherokee County~ South Carolina 

Inspection conducted: June 29 - July l~ 1977 

Inspector: J. R. Harris ~ 1 :~A6~/--.-.. --.------------·-·--------------·---~z-------
Reactor Construction and Engineering Support Branch 

Inspection summa~ 
Ins ection on June 29 _ Jul 1. 1977 (Re ort Nos. 50-491/77-2 50-492/77-2 

and 50-493/77-2) Areas Inspected: Routine unannounced inspection of QA/QC staff. pro-
cedures and facilities relative to UOA-2 work request for Nuclear 
Service Water Pond. Dam. Spillway. Intake Structure and Piping. The 
inspection involved 20 inspector-hours onsite by one h1RC inspector. 
Results: Within the five areas inspected. no deviations were inspected. 
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DETAILS I Prepared b_ /__7_
J. R. Harrls, Civll Englnee_/ Date

Geologist
Engineering Support Section No. 1

Reactor Construction and Engineering
Branch

Dates of Inspection: June 29 - July i, 1977

T. E. Conlon, Chief

._ Engineering Support Section No. 1
Reactor Construction and Engineering

_2 Support Branch

I. Persons Contacted

DukePo_DPC)

Y_ *J. T. Moore, Project Manager, Constructlon
*C. B. Aycock, Project Engineer, Construction

_ *J. W. Davis, Senior Construction Engineer

_D *L. R. Barnes, Quality Assurance Manager, Construction
*J. W. Willis, Quality Assurance Engineer, Construction, Catawba

_ *L. C. Arnold, Quality Control Engineer, Construction

"_ *Denotes those attending the exit interview on July 1, 1977.

2. Licensee Action on Previous Inspection Findings

This area was not inspected.

3. Unresolved Items

No unresolved items were disclosed.

4. In___9.pendentIns ectlon Effort

__peetor--o__generalgradln___andexcavat!on work being
done under the Limited Work Authorization (LWA-1), The wdrk £s ..........
being done by Clement Brothers Company, Bickory, North Carolina, in
accordance with DPC Specification No. CKS-1114-00-00-0001, "General
Grading Work." Control for work under the LNA-1 is being guided by
DPC's corporate QA and construction procedures. Areas exa_Red
were excavation in Unit 1, coffer dams and dewatertng in the

PR No. DUK-001-PR-01 
Revision 1 

Page H345 of H414

'-':> 

50-492/77-2 and 50-493/77-2 1-1 

b~~,L A t4in 
DETAILS 1 Prepared J. R. Harris, Civil Engineel/ 

Date 

Oates of 

Reviewed 

Geologist 
Engineering Support Section No. 1 
Reactor Construction and Engineering 

Branch 

Inspection: June 29 - July 1, 1977 

by: ~ggp;ze£e<--
T. E. Conlon, Chief 
Engineering Support Section No. 1 
Reactor Construction and Engineering 

Support Branch 

1. Persons Contacted 

2. 

*J. 
*c. 
*J. 
*L. 
*J. 

T. 
B. 
W. 
R. 
W. 

- - -----.----------~--

Moore, Project Manager, Construction 
Aycock, Project Engineer, Construction 
Davis, Senior Construction Engineer 
Barnes, Quality Assurance Manager, Construction 
Willis, Quality Assurance Engineer 9 Construction, Catawba 
Arnold, Quality Control Engineer, Construction 

*L. C. 
*Denotes those attending the exit interview on July 1. 1977. 

i Licensee Action on Previous Ins ection Findin s 

This area was not inspected. 

3. Unresolved Items 

No unresolved items were disclosed. 

_____________ ~TtAnle~inn~s~p~e~e~t~r-O~-general grad!njg and excavation work being 
done under the Limited Work Authorization (LWA-ll'.- The work is -- --
being done by Clement Brothers CompanY9 HicKory, North Caroli~a, in 
accordance with DPC Specification 110. CKS_lll4-QO-QO-OO019 "General 
Grading Work." Control for work under the LWA-l is being guided by 
DPC's corporate QA and construction procedures. Areas examined 
were excavation in Unit 1, coffer dams and dewatering in the 

4. Inde~endent Inspection Effort 
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nuclear service water area, borrow areas, batch plant, soils and
concrete laboratory, and plant facilities for construction engineering
and quality assurance personnel.

No deviations from the LWA-1 issued May 28, 1976 were observed.

......... ___5 .... Ade uac of A/ C Facilltiesz__Staff and Procedures for LWA-2 ...............
Work Reueq_

a. Pertinent procedures, drawings, specifications and organiza-
tional structure were reviewed and construction engineering
and QA/QC personnel were interviewed to determine if DPC has
procedures and qualified personnel to control the requested
LWA-2 work. The work covers construction of the nuclear

_-" service water dam and pond, spillway, intake facility and ;
_:_ piping. The LWA-2 work involves excavation; placement of

fill, backfill and select materials; foundation preparation
._ _ d and verification; construction of concrete structures and

=: Installatlon of piping.

..-_D_ There are 14 QC inspectors, and one OC civil engineer on
site. The senior QC engineering position is vacant. No
permanent QA personnel are on site. QA staff needs are
covered by QA forces from the Catawba nuclear power site.
The Catawba Senior QA Engineer, R. A. Morgan, assigns QA

engineers on a 1-day per week basis. Plant facilities
for construction engineering, QA and QC staffs are in the :

_ finishing stages. Construction of required fireproof
record storage facilities has not begun but is scheduled
for completlo_ by September. Space for storage of LWA-2
work records is available in onslte fireproof files. The
backup batch plant and the concrete and soils laboratory
are completed and being used for LWA-i work. Construction

On the main batch plant has not started, il

(2) Procedures Drawlngsand Speclflcatlons

Corporate Engineering QA and Construction Procedures
appllcableto all Duke sites will-beased for basic QAIQC--
requirements. DPC upgrades these procedures on a continu-
ing basis to meet latest engineering and code requirements.

Inspection instructions, drawings and specifications are
being generated to meet site requirements. Front end "
drawings have been revised by Design Engineering, Charlotte,

and their release for construction is pending issue of
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nuclear service water area, borrow areas, batch plant, soils and 
concrete laboratory, and plant facilities for construction engineering 
and quality assurance personnel. 

No deviations from the LWA-I issued May 28, 1976 were observed. 

__ ~ 5 .• _ Adequacy of QA/QC Facilities, Staff and Procedures for LWA-2 
Work Request 

a. Pertinent procedures, drawings, specifications and organiza-
tional structure were reviewed and construction engineering 
and QA/QC personnel were interviewed to determine if DPC has 
procedures and qualified personnel to control the requested 
LWA-2 work. The work covers construction of the nuclear 
service water dam and pond, spillway, intake facility and 
piping. The LWA-2 work involves excavation; placement of 
fill, backfill and select materials; foundation preparation 
and verification; construction of concrete structures and 
installation of piping. 

(2) 

There are 14 QC inspectors, and one QC civil engineer on 
site. The senior QC engineering position is vacant. No 
permanent QA personnel are on site. QA staff needs are 
covered by QA forces from the Catawba nuclear power site. 
The Catawba Senior QA Engineer, R. A. Morgan, assigns QA 
engineers on a I-day per week basis. Plant facilities 
for construction engineering, QA and QC staffs are in the 
finishing stages. Construction of required fireproof 
record storage facilities has not begun but is scheduled 
for completion by September. Space for storage of LWA-2 
work records is available in oDsite fireproof files. The 
backup batch plant and the concrete and soils laboratory 
are completed and being used for ~A-I work. Construction 
on the main batch plant has not started. 

Procedures Drawings a~d Specifications 

Corporate Engineering QA and Construction Procedures 
--------applicable-t:o all Duke sites-wIll-be -used for basic {lAJ{]IC---------c 

requirements. DPC upgrades these procedures on a continu-
ing basis to meet latest engineering and code requirements. 
Inspection instructions, drawings and specifications are 
being generated to meet site requirements. Front end 
drawings have been revised by Design Engineering, Charlotte, 
and their release for construction is pending issue of 
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the LWA-2. Specific site controls and their status, on
sought work areas examined by the I_C inspector are as
follows:

(a) Excavatlon i Placement of Fill Backfill and Select
Materials

...........................................................................

These items are currently controlled by Specification
No. CWS-III4-00-OO-0001, "General Grading Work" for
LWA-I work. Revisions are being made to cover

, nuclear service water work. A review of preliminary
i drawings indicated drawings covering this area are

in the final stage of completion. A blasting program
developed by Atlas Explosive Division will impose

=3 controls on blasting. Inspection and testing of
work in this area will be by appllcable DPC corporate

'-:_ construction procedures.

_h) Foundation Preparation and Verification

•re_llminary slte e+aluation and-testing d0ne by DPC
-" staff forces and Law Engineering of Atlanta are

completed. Final evaluation and testing will be
done during construction. .Mapping will be done by a

.... site Geotechnlcal engineer or geologist. Foundation

preparation will be done in accordance with applicable
_-'_ drawings and the revised "General Grading Work"

__D specification. Control will be by Cherokee procedure
entitled, "Foundation Preparation and Verification

",_-'2 for Nuclear Safety-Related Structures." The final
draft of this procedure, prepared by DPC Design
Engineering and Law Engineering is completed. Final
review and approval is expected by August 1977. No
procedure exists or is currently being drafted to
control foundation grouting. DPC Construction and
QA Staffs indicated a procedure for foundation
groutlngwill be prepared.

(c) Concrete Structures

-Concrete-_rll-l--be-controlled-b_appllcable-drawlngs .......
and Specification No. CK 1109-00-00-0001, "Specifi-
cation for Concrete for Category I Structures.'
QA/QC controls will be by DPC Corporate procedures,
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the LWA-2. Specific site controls and their status, on 
sought work areas examined by the fmC inspector are as 
fOllows: 

(a) Excavation, Placement of Fill. Backfill and Select 
Materials 

These items are currently controlled by Specification 
No. CWS-1l14-00-00-000l. "General Grading Work" for 
LWA-l work. Revisions are being made to cover 
nuclear service water work. A review of preliminary 
drawings indicated drawings covering this area are 
in the final stage of completion. A blasting program 
developed by Atlas Explosive Division will impose 
controls on blasting. Inspection and testing of 
work in this area will be by applicable DPC corporate 
construction procedures. 

(b) !oundation Preparation and Verification 

~----preTiminarY-s1teevaluat":f.on-ani:Ciest:f.ng- clone by DPC 
staff forces and Law Engineering of Atlanta are 
completed. Final evaluation and testing will be 
done during construction. Mapping will be done by a 
Site Geotechnical engineer or geologist. Foundation 
preparation will be done in accordance with applicable 
drawings and the revised "General Grading Work" 
specification. Control will be by Cherokee procedure 
entitled, "Foundation Preparation and Verification 
for Nuclear Safety-Related Structures." The final 
draft of this procedure. prepared by DPC Design 
Engineering and Law Engineering 1s completed. Final 
review and approval 1s expected by August 1977. No 
procedure exists or is currently being drafted to 
control foundation grouting. DPC Construction and 
QA Staffs indicated a procedure for foundation 
grouting will be prepared. 

(c) Concrete Structures 

Concr-e-t-e-viU-be-cont-r.o-Ue4-by. -applicable -dra"'ings--
and Specification !lo. CK 1109-00-00-0001, "Specifi-
cation for Concrete for Category I Structures.' 
QA/QC controls will be by DPC Corporate procedures_ 



_._ RII Rpc, Nos. 50-491177-2, ..........................

(d) Piping Installation

Draft procedures for site administrative and QA
control for installation and welding of piping are
being prepared, Work activities and performance
will be controlled by the DPC Corporate welding

.................................. -program .............................................

b. Within the areas examined it appears as though QA/QC procedures,
specific slte instructions, drawings, and specifications have
been or are being developed on schedule for control of the

i i requested LWA-2 work. The inspector informed DPC representa-
tives that no work on any LWA-2 work Item can begin without

_ final approved drawings, specifications, procedures and suffi-
clent permanent QA personnel. DPC representatives acknowledged i

:_ and concurred with the NRC inspector's statement and indicated
these matters would be completed prior to start of work. i

6. Exit Interview

The inspector met with the licensee representatives (listed in
paragraph i) at the conclusion of the inspection on July I, 1977.

-_ The inspector summarized the scope and findings of the inspection.

_D
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6. 

b. 

(d) Piping Installatio~ 

Draft procedures for site administrative and QA 
control for installation and welding of piping are 
being prepared. Work activities and performance 
will be controlled by the DPC Corporate welding 

-program. 

Within the areas examined it appears as t30ugh QA/QC procedures, 
specific site instructions, drawings, and specifications have 
been or are being developed on schedule for control of the 
requested LWA-2 work. The inspector informed DPC representa-
tives that no work on any LWA-2 work item can begin without 
final approved drawings, specifications, procedures and suffi-
cient permanent QA personnel. DPC representatives acknowledged 
and concurred with the NRC inspector's statement and indicated 
these matters would be completed prior to start of work. 

Exit Interview 

Th;--in-;pec-t(;;-~~t wi"th the-iicensee-represent~tives --(listed --iii---
paragraph 1) at the conclusion of the inspection on July 1, 1977. 
The inspector summarized the scope and findings of the inspection. 

1959 
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~Iarch 2, 1979 

Memo to File 

RE: Cherokee 
Geologic 
Fi Ie No: 

Nuclear Station 
t~apping 

CK-I IOB.oO 

Meetings wit h Jack Harris, NRC - Atlanta Office, were held on Wednesday, 
Febl'uary 2B, 1979, and Thursday, March I, 1979, at the Che rokee s ite to 
discuss progress of geologic inves tigation s . 

On Wednesday vie exam ined Zone 13, located in the Nuclear Service Water Pond 
Dam Spillway excavation, Ogee sect ion. The following items "Iere discu s sed : 
1) ",hy the fau l ts have been designated a zone, 2) vlhy the northvlest-and 
northeast-trending faults ar e cons ider ed as one zone, 3) the field relation-
ships bet",een the var ious fau l ts, and ~) a br ief de sc ripti on of the geolog i c 
history as determ in ed from field observations and thin - section study. 

On Thursday va ri ous aspects of the geologic program we re discu s sed. The 
mapp ing procedure and in particular the procedure for in vestigat ing and 
documenting geologic fault features was reviewed includin g the re levant 
portions of the Safety Evaluation Report fo r Cherokee Nuclear Station 
(Sections 2.5 , 2.5.1, 2.5.2 and Append ix F). The cri teria for study i ng 
fau l ts or s hea r zones described in a Memo to Fil e dated Ma y 4,1977, .Ias 
discussed and related to the designation of the faults in the s p ill way 
excavation as a zone (Zone 13). 

The follo"ling materia l s relat ed to Zone 13 "Ie re examined by Mr. Harris: 
I ) original fi e ld map , 2) drawing CK-00IB-1B, Geologic Ma p of the NSW 
Spi ll way excavation, 3) thin- section reports and photomicrographs of s ample s 
from the various faults,~) core logs for SCH -I and SCH-2 drilled through 
t he northvJest-trending fau l t, and 5) point-p lots of shear planes and joints . 

Computer printouts of data fr om the NSW Pond Dam excavation and Unit I, 
Fina l Foundation, we re exam in ed and exp lained. 

Dravlings CK-0017-02 and CK-0017-03, Unit 1 - Final Foundation and CK-0018-03, 
CK-OO I8-06, CK-OOI9-03 , and CK-OOI9-06, NSW Pond Dam excavation were reviewed 
by Mr. Harris. 

Th e following progress was reported to Mr. Harris: I ) Top of Rock, Unit s I 
and 2. 100:1' comp lete, Unit 3 not started, 2) Unit I. Final Foundation, 99'~ 
comp lete, Un it 2, Fina l Foundation, 25% comp lete and 3) Nuclear Se rv ice 

~ l:2' JI)2:;/{-:.; 1I~,. '''' W,"" 0" 
M. F. Schaeffer , Eng ineer Assoc iate 
Civi I/Environmenta l Division 

MFS/gc 

cc: I. W. Pearce C. Q. Reeves D. R. Pri vett J. M. Hart 
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Ju l y 31, 1978 

Memo to Fi l e 

RE: Cherokee Nuc l ear Stat i on 
Geo l ogy 
F i I e No: CK- 11 08 . 00 

On Tuesday, Ju l y 18, 1978 , the fo ll o.ling U. S. Geolog i ca l Survey geolog i sts 
visited the Cherokee s i te : John W. Hosferman, Jesse W. Wh i tlow , John D' Agos ti no, 
and Patricia J. Lofersk i. They are present l y I.o r king on a minera l resources 
map' for the Char l otte I by 2 deg r ee sheet. Hosfe r man was i nte r ested in the 
rea c l ays that are present in rock f r actures i n t he reg i on . They have been 
found i n rock fractures at the NSW Dam and in the Powerhouse a r ea . Some wo r k 
on these clays has been done by Cha rl es E. Weave r a t Georgia Tech for Duke 
Power. 

Their v i sit had noth i ng to do wi th any of the Regu l ato r y Agenc i es. 

'-7 ) ( . f .<Sr / J l.t /~ ( l/'"ic 
M. F. Schaeffer " ,I 

Engineer-Associate 
Ci vi l /Environmenta l Divis i on 

MFS/gc 

cc: I . W. Pearce 
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June 19, 1978 

Memo to Fi Ie 

RE: Che rokee 
Geologic 
Fi Ie No: 

Nuc I ea r S ta t i on 
Mapping 

CK-II 08 . o0 

Meeting with Jack Harris, NRC - At lanta, on Tuesday, June 13, 1978, to 
discuss geologic investigations at the Cherokee site. 

Progress of geologic mapping in the Powerhouse Area and the NSW Pond Dam 
was reviewed. In addition, Zone 12, located in the west abutment of the 
NSW Pond Dam excavation, was discussed in detai l . Mr. Harris a l so 
examined some of the drafted maps fo r the Un i t I excavation. 

pJ . j. / / ~ 
If~tL-. ; c1v~f0---
M. F. Schaeffer 
Engineer-Associate 
Civil/Environmenta l Div i sion 

MFS/gc 

cc: I. W. Pearce 
C. Q. Reeves 
D. R. Privett 

• 
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June I, 1978 

Memo to F i Ie 

RE: Cherokee 
Geologic 
Fi I e No: 

Nuclear Stat i on 
11app i ng 

CK-II08 . 00 

Meeting with E. O. Porter, NRC - Atlanta on Wednesday, Ma y 31, 1978, and 
Thursday, June I , 1978, to discuss geo l og i c invest i gat i ons at the Cherokee 
s ite . 11r. Porter inquired about Zone 12 which i s located in the West abutment 
of the NS',I Pond Dam. I described our procedure f o r invest igating fault 
f eatures and described the steps being taken to study Zones 12, in particular, 
t he preparation of thin sec ti ons and the cleaning of a window near the up -
stream toe of the dam t o determine the extent of faulting and the degree of 
deformation. 

11. F. Schaeffer, Engineer-Associate 
Civil/Env ironmenta l Division 

MFS/gc 

cc: I. W. Pearce 
C. Q. Reeves 

..-%. R. P rive t t 
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May 5, 1978 

Memo to F i Ie 

RE: Cherokee Nuclear Stat ion 
Geologic Mapping 
Fi Ie No : CK-I I08 . 00 

A meeting was held at the NRC off ices in Bethesda , Maryland, on Thu rsday, 
May 4, 1978, to discuss a rev i sed mapp ing prog ram for the Nuc lea r Se rvi ce 
Water Pond Dam excavat ion at Che rokee Nuclear Stat ion. Ca l Moon, NRC 
Project Manager, Bob Jackson, NRC Geologist, Joe Kane, NR C Foundation Eng i neer, 
Ira Pearce, Ma l co lm Schaeffe r, Du ke Power Design Engin ee ring and Bil I Lindsay, 
Duke Power Construction Department were prese nt . 

Bob Jackson reviewed 1"= 10' geo log ic maps, st ru ctural data, photographs of 
excavation, and geologic history of shear zones stud ied to date at the NSW Dam . 
He had no major prob l ems with the r ev ised program , although seve ral minor 
features he requested were incorporated into the mapping program . The 
orig ina l proposal and the revised mapp ing program agreed upon by both parties 
at the meeting are attached. Ira Pearce informed them that the program wil l 
be implemented immediately. 

Several question s concern ing seepage through shear zones and previously 
described open ings in the foundation as related to grout in g were answered 
by Bi II Lindsay. 

M. F. Schaeffer 
Eng i neer - Associate 
Civ il /Environmenta l Division 

MFS/gc 

cc: I . W. Pearce 
S. B. Hager 
C. Q. Reeves 
D. R. Pr i vett 
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April 5, 1978 

Memo to File 

RE: Cherokee Nuclear Station 
Gcology 
File No: CK-l108.00 

On \,ednesday, Harch 29, 1978, Dr . Philbrick, ACRS consultant for geology 
visited the Cherokee site to examine the exposed rock in the powerhouse 
area and the NSW Darn . Ben Taylor , Cherokee Construction, accompanied 
us in the field. In the Unit 1 Reactor and Auxiliary Building we examined 
the exposed rock and I pointed ou t Zone 6 which was reported to the NRC 
as a possible "nonsimilar" feature . I also mentioned to him that Bob 
Jackson has looked at portions of it. I also pointed out the more 
ductile north-south shear zones . His only comment about the Caults was 
they are old . Next we examined rock exposed in the core trench at the 
NSH Dam. He noted that the dominant structural trend was approximately 
perpendicular to tha axis of the dam. I pointed out that very few 
fractures follow this trend and noted that a la r ge number of grout holes 
did not take any grout. lie was impressed with t he detailed geologic 
maps of the darn and powerhouse. 

A major comment by Dr . Philbrick concerned excavation in the powerhouse. 
He was concerned about the uneven surface in portions of the Auxiliary 
Building. Ben Taylor explained the blasting procedure to him . 

M. F. Schaeffer 
Engineer-Associate 
Civil/Environmental Division 

MFS/gc 

cc: I. W. Pearce 
D. R. Privett 
C. Q. Reeves 
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January 17, 1978 

t1emo to F i Ie 

RE: Cherokee 
Geologic 
Fi Ie No: 

Nuclear Station 
Happ ing 

CK-II 08.00 

Heeting with Jack Ha r ris, NRC - Atlanta, on Wednesday, January II, 1978, 
to discuss progress and documentation of geologic inves tigation s at the 
Cherokee site . 

Talk centered on documentation of geologic informat ion and progress. 
The indexing system a nd procedure for stor ing informat ion was reviewed. 
He was informed that Final Foundation mapp ing was approximately 3~1o 
complete in the NSW Dam. Top of rock mapping in Unit I , IO~1o complete, and 
top of rock mapp ing i n Unit 2 approximately 5~1o complete. Final 
foundation mapping in Unit I has not sta r ted. 

Hr. Harris also exami ned field and drafted maps of the NSW Dam foundation 
and field maps of top of rock mapping in Uni t 2. 

H. F. Schaeffer 
Engineer-Associate 
Civi I/Environmental Divi sion 

HFS/gc 

cc: I. W. Pea rce 
C. Q. Reeves 
D. R. P rive t t 
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Oc tober I I, 1977 

Memo to F i Ie 

RE: Cherokee 
Geo logic 
Fi Ie No: 

Nuclear Station 
Mapp ing. 

CK-llOB.oo 

• 

Site vis it by Bob Jackson, NRC geologist a nd La rry White , NRC foundation 
engineer on October 7, 1977, to revi ew prog ress and examine portions of the 
prepared NSW Dam founda tion . 

At the NSW dam N. J. Gilbert, LETCo., di scussed the c riteria for fault 
investigati on in the core trench a nd the upstream and downstream portion of 
the dam with Bob Jackson. Mr. Gilbe rt also discussed rock units a nd mapping 
deta i I s wi th Mr. Jackson. 

In Unit 2, Mr. Jackson exam ined the rock surface that is be ing mapped and the 
exposure of Zone 6 a nd Zone 3. I d iscussed the criteria for fault inves tigation 
in the powerhouse with Mr. Jackson. 

After the site investigation Mr. Jackson requ ested that a letter report of the 
major faults be made to the NRC for documentation purposes . He also reques ted 
that photographs of Zone 6 be inc luded. He had no difficulty with the cr iteria 
for fault invest igations in the Powerhouse Area o r the NSW Dam. 

M. F. Schaeffe r 
Engineer-Assoc iate 
Civil /Environmen ta l Di v isi on 

MFS/gc . 

cc : I . W. Pea rce 
C. Q. Reeves 
D. R. Privett 
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October II, 1977 

Memo to Fi Ie 

RE: Cherokee 
Geologic 
F i I e No: 

Nuclear Station 
Mapping 

CK-1108.00 

• 

Meeting with Jack Harris, NRC - Atlanta, on Thursday, October 6, 1977, to 
discuss documentation of geologic invest igations at the Cherokee s ite. 

Talk centered on documentation of geologic information. The indexing system 
and procedure for documenting fault features at Cherokee was explained. He 
looked at 1"=20' top of rock maps for Unit I and pre liminary 1"=5 ' maps of 
Zone 6 along with a copy of the pre liminary report on Zone 6. 

Mr. Harris and I visited Unit 2 and exam ined the exposed portion of Zone 6. 
The geologic history of Zone 6 was expla ined to Mr. Harris. After this 
we examined port ions of the NSW Dam foundation that was being mapped and 
explained the mappi ng procedure to him . 

M. F. Schaeffer, Engineer-Associate 
C i v i I /Env i ronmen ta I D i vis i 00 

MFS/gc 

cc: I. W. Pea rce 
C. Q. Reeves 
D. R. Privett 
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May 25, 1977 

Menn to Fi Ie 

Ref: Cherokee 1-3 
NRC In spect ion of Test Excavation 
in Rock 
Files CK-1114.00, CK-1412 . o6 

Mr . L. A. Wh i te of the NRC st~rf visited the Che ro kee Site today for the 
purpose of inspect in g the test a r ea excavated in t he Unit I AB/TJ area to 
sat i sfy tile NRC r equirement to demonstrate that blasting controls re 
adequate to aSsure thQt rock excava ti on can be pe rformed "ithout unn~ccssary 
and unacceptable damage to the rock Foundat ions . 

11r. White revic\·/ed th0 p l an lo r conducting the test and the evalu tion of its 
re su lt s . He also in spected the test p i t and the stockpiled l:la,er i ,,1 
removed From the test excavatio n. Mr . Wh i te stated that he 1"/3S satisf'ed 
wi th what he had obs~rved in the test p i t and the eva l uation o .• he res_Its 
and told 11r. Moore he cou l d proceed wi th the excavat ion. He waul d "dvise 
Cal Moon of the r es ult s of his vis i t and ask h i m to confirm this to us :n 
a letter. 

Mr. White req uested a copy of the test plan and eval uation and \Ie 3greec 
to send a copy to him th ru Ca I 1100n nex t "/eek . 

Those pres~n. dur ing the meet i ng were: 
I. W. Pearce, Duke Pm·,cr Company, Design Engineering 
M. F. Schaeffer, Duke PoV/er Company, Design Enginerring 
J. T. Hoore, Duke Power Company , Construct ion Department 
C. B. Aycock . Duke Power Company, Construction Department 
J esse Via, Duke Power Company, Construction Dep., tment 
C. E. Sams, La,·, Eng i neer i ng Tes t i n9 Company 
Rich ard Good\-,;n, Project Manager, Clement Brother s COl,lpany 
Do n Wau gaman ) A tl as PoV/de r Company 

;J jJ J~w. ~--_ 
~. W. Pearce 

Ci vil/Environmental Division 

IWP/s n 

cc: L. C. Da i I 
T. A. '~athcvJs 

C. Q. Reeves 

~. 
B. Pr iory 
F. Schaeffer 
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Apr i I 29, 1977 

Memo to Fi Ie 

RE: Cherokee 
Geo logic 
Fil e No: 

Nuc I ea r S ta tion 
Mapp i ng 

CK-II OB.OO 

Te l ephone conversa ti on wi th Bob Jackson, NRC geologist, on Apr i I 27, 1977, 
con cerning geo log i c mappi ng of two test areas as agreed on t1arch 30, 1977 
(Ref. Apr il 5, 1977, Memo t o Fil e) . I. w. Pearce, M. F. Schaeffer, and 
Jim Beall were present. 

The result, of the evaluat ion were described to Mr. Jackson in cl ud ing 
the diffi culties encou ntered in mapp ing the sap ro lite t est area. He 
agreed that it i s a less workab le me thod and we should proceed with 
mapping the high areas . Mr. Jackson suggested a reconnaissance type study 
instead of the mapp ing and wan ted to know if fau lt f8a tures could be 
de tec ted. I s ta ted tha t wha t we a re do i ng now i s abou t the leas t we can do 
and stil I pick up fau lts. Mr. Jackson was in forme d about the faults now 
be ing studied and the cr iter ia es tabli shed by Ne il Gi Ibert - LETCO, Bob 
Hatcher - geologic consul tant, a nd myself to I imi t the number of s imi lar 
features studied. This cr iter ia i s ba sed on magnitude of offse t and length 

~ of the fau l t. Jackson had no prob lem with the limitati ons that we have 
es tab I i s hed. 

Mr. Jackson saw no reason to v i s it the s i te until the te s t b lasti ng is 
complete. We in formed him that we are proceed ing with the tes t area. 

M. F. Schaef fe r 
Eng ineer- Assoc iate 

MFS /gc 

cc: I . w. Pea rce 
L. C. Da i I 
C. Q. Reeves 
D. R. Privett 



PR No. DUK-001-PR-01 
Revision 1 

Page H362 of H414

April 26, 1977 

Memo to Fil e 

RE: Cherokee 
Geologic 
Fi Ie No: 

Nuclear Station 
Mapp ing 

CK- II 08.00 

Saprolite test area was examined for comparison with high areas on top of 
rock (Ref. Apri I 5, 1977, Memo to Fi Ie). The surface cleaned by a motor 
grader was not suitab le for mapping . With hand cleaning the area can be 
mapped, but in comparison to the top of rock mapping, geologic data obtained 
in the sapro l ite area would be less meaningful. Specifically, quartz veins 
may be confused with quartz filled shear zones . Thin layers of different 
rock types may be overlooked. Problems may arise during preparation of 
saprolite surfaces due to differences in hardness between various rock 
types. Saprolite is subject to degradation by exposure whereas the top of 
rock is not. 

Dr. Bob Hatcher dur ing a telephone conversation Apr i l 25, 1977, concul-s with 
the opinion of Nei I J. Gi Ibert, Law Engineering Testing Co . , and me. 
Dr. Hatche r will examine the saprolite expos ure dur ing a visi t to the site 
Apri I 28, 1977. 

~J~~~f~e:J. ,ty)~ 
Engineer-Associate 

MF~ 
cc: I . W. Pea rce 

L. C. Da i I 
C. Q. Reeves 
D. R. Privett 
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April 5, 1977 

Memo to Fi Ie 

RE: Che rokee 
Geologic 
Fi Ie No: 

Nu c I ea r S ta t i on 
Mapping 

CK-II08.00 

Meeting on March 30,1977, with Bob Jackson, NRC geologist, at Cherokee Site 
to discus s top of rock mapping. Present a t meeting were I. W. Pearce , 
D. R. Privett, J. T. Moore, and C. B. Aycock of Duke Power Company and N. J. 
Gilbert of Law Engineering Testing Company . 

Discussion centered on mapping the area cleaned by earth-moving methods as 
per agreement with NRC. The area cleaned consisted of scattered exposures of 
residual material vii th large quanti ties of di rt covering the largest part of 
the area. Duke and Law geologists were concerned wi th the lack of information 
that could be gathered from this preparation. Bob Jackson was asked for 
his suggestions in order to obtain a workable amount of geologic data to 
satisfy the NRC request for top of rock mapping. Jackson agreed the surface 
was not as he expected and that some other arrangements had to be made. 
N. J. Gi Ibert and myself suggested mapping in saproli te a few feet short of 
top of rock. Jackson believed there may be problems with the number of joints 
and other features present when mapping in the saprol i teo He bel ieves this 
idea is a workable method. For the area a l ready cleaned he suggested washing 
high areas and selected low areas and comparing the results to a test 
sapro lite area. 

Duke agreed to clean and map the high areas and low areas as determined by 
the Duke geologist, paying special attention to possible fault features. 
Another area would be cleaned by pans unti l the top of rocks were clipped. 
Then the area is to be scraped clean and t hen mapped. These two test 
areas are to be compared for cost, delay, and geologic information obtained. 
Jackson is to be notified when test areas are completed so that he may 
visit the site and compare the two areas and review our evaluation with us. 
Jackson also requested that Bob Hatcher, geologic consultant to project, 
look at the test areas so that his observa t ions and opinions can be obtained 
and uti lized in our evaluation. 

'-n {.V- JSc/CU/0 u/Oj(Y 
M. F. Schaeffe r , En~ineer-Assolciate 
Civil/Environmental Division 

MFS/gc 
cc : I. W. Pea rce 

L. C. Da i I 
D. R. P rive t t 
C. Q. Reeves 
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Memo t o Fi Ie 

RE: Cherokee and Pe rkin s 
Site Vi s it by ACRS Subcomm ittee Members 
F i I e Nos: PK - I 108 . 00, PK - 1412 . 09 

CK-II08.00, CK-1412.09 

On Oc t ober 22, 1976, ACRS Subcommittee members Arnold a nd Etherington and 
ACRS geological consultant, Dr. S. S. Philbrick visited the Perkin s and 
Cherokee si t es. The following were poi nts of discussion or questions by 
Dr. Phi Ibrick. 

At Perkins s ite : 

I) Stopped on road near s ite of NSW pond dam, observed location of dam 
and it s abutments . Dr. Ph ilbrick was int e res t ed in ce rta in features 

2) 

of the dam, asked spec ifi ca lly whether the dam was on rock, about cutoff 
trenches, about ve rtical drains, and source of borrow ma t er ials fo r the 
dam. 

At co re sto rage s hed , inspected 
under unit I Reactor Building. 
fou ndat ion leve l. 

rock core from boring AI26 located 
Obse rved particularly section at about 

3) Examined rock exposures at river on the site of the raw water intake 
structure . 

4) Asked about re la tive eleva ti ons of many site s truc tu res a nd other 
feat u res. 

At Cherokee si te: 

I) Asked about re lative e l evati ons of many site structures and other 
feat ures . 

2) Asked abou t foundation features for the NSW dam, was spec ifica ll y 
interested in cutoff tre nche s (a s a t Perkins). 

3) Inspected rock expos ures in geologic t es t pit, GTP-9, and obse rved 
the exposed shear zones . The shear zones were compared with the PSAR 
Appendix 2C mapping. Dr. Philbrick noted whil e in the pit the "sharp" 
transition from sap ro lite to hard rock. He was informed that thi s 
was not the general case, tha t the zone of partially weathered rock 
\-Ias var iab le over the s ite, from a few feet to tens of feet. 

4) Dr. Ph i Ib r ic k s tated that "sharp" transitions may be a c lue to and 
evidence of the stable nature of the ground surface and wea the r ing 
profi Ie. 

5) In spected rock cores from borings B-61 and B-141P from the locations 
of the units I and 3 Reactor Buil d ing s, respective ly. Observed 
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particularly the sections at about the foundation leve l. 

6) Commented that rock looked good to him and expressed hi s be li e f in the 
antiquity of faults. 

Conve rsat i on while in tra ns it be tween s ites: 

I) Dr. Philbrock highly recommended that materials overlying the f aulted 
bedrock be documented carefully to s how lack of offset in grass, top so il, 
" B" horizon saprol ite, and alluvium. 

In general, Dr . Philbrick did not ind ica t e that he observed a nything he 
didn't expect. Hi s general conversation indicated that he believes these 
s ites are in typical Piedmont geo logy where there are many very o ld fa ult 
features. Dr. Phi Ibrick was accompanied by Dr. Privett, C. E. Sams and 
I. W. Pearce during hi s ent ire visit. Others, including L. C. Dail, 
accompanied Dr . Philbrick pa rt-time. 

'- OA.\-}-- -~. 
ea rce, Principal Eng ineer 

Civil/Environmental Divi s ion 

IWP!gc 

cc: J . D. Humbe r 
~ D. R. Privett 

S. B. Hager 
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Augu s t 13, 1976 

Memo to Fi Ie 

RE ~ Cherokee Nucl ea r Station 
Geologic Mapping 
Procedure for Investigating Fault Fea tures 
File No: CK-ll 08.00 

Meet ing with NRC PSAR review staff t o discuss proposed procedure for 
inves ti ga ting, document ing and reporting geologic fault features 
August la, 1976. 

Atte ndan ce: 

Duke Power Company 

L. C. Da i 1 
I. W. Pea rce 
S. B. Hager 
C. Q. Reeves 
C. B. Aycock 
D. A. Godf rey 

Law Engineering Test ing Co. 

C. E. Sams 

NRC 

Bob Jacks on 
H. E. Lefev re 

Cal Moon 

S. B. Hage r reviewed proposed procedure (attached) noting differences 
be tween thi s procedure proposed for Cherokee and that in effec t at 
CataViba. 

Jackson's only comments concerned whethe r or not on ly one consultant was 
adeq uat e for the revi ew function but was wil ling to try as written noting 
that the proposed procedure gives suffic ien t latitude to change if there 
are any problems. Jackson reaffirmed his understanding of our PSAR 
mapp ing comm itment and indi ca ted he had no problem with the commitment or 
the proposed procedure . 

Thi s procedure wi II be entered in the reco rd by attaching copy to NRC's 
minutes of the meeting and no further submittal by Duke is necessary. 
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Memo to Fi Ie 
Page Two 
August 13, 1976 

It was noted that "po",er block" area to be mapped included AS, RS and TS 
but excluded Serv ice Su i Iding. Jackson a l so asked that we notify NRC 
when we exposed f irst major area to be mapped . 

I. W. Pearce, Pr incipal Engineer 
Civ i l lEnvironmenta l Division 

IWP/gc 

Attachment (orig inal ) 

cc: L. C. Dai I (wiatt) 
S. S. Hager (wiat t) 
J. D. Humber (wiatt) 
C. Q. Reeves (wiatt) 
D. R. Privett (w ia tt) 
M. F. Schaeffer (wiatt) 
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INTRODUCTION: 

CHEROKEE NUCLEAR STATION 
Procedure for Investigating and Documenting 

Geologic Faul t Features 

Extensive studies of fault features charac t er istic of the region and of the 
project site area have been made at the Ca tawba Nuclear Stat ion (Docket 
Nos . 50-4 13 and -414) dur ing geo log ic mapp ing and at the Cherokee project 
site in support of the Pr~liminary Safety Analysis Report for project 
licensing. These studies \l) estab lish that fault features occur numerously 
in a variety of forms and that the occurrence of numerou s such features can 
be anticipated in any large excavation in the region. 

PURPOSE: 

The purpose of th i s procedure i s to establ i sh a means of uti lizing data 
developed in prev ious stud ies to correlate s ignifi cant character istics of 
features occurring in new excavations for safet y related structures at the 
Cherokee site without undue repetition of s tudy i f a va lid ana logy can be made . 
This procedure also estab li shes a method and the extent that other fault features 
with no simi larity to previous features studi ed wi I I be documented, studied, 
and, where necessary, reported. 

SCD PE: 

This procedure relates directly to those geolog ic fault features occurring 
in excavations requ ired f or safety related structure foundations. These 
features may include brecciated zones conta ining offsets and any other offse t 
or displaced feature of tectonic orig in. 

PROCEDURE: 

I. Geologic mapp ing will be conducted as stated in Che rokee PSAR Section 
2.5.1.2(9). 

2. In the event a feature as desc ribed in the scope is discovered, the 
(fie ld) Geologist wil I notify the Project Civi I Engineer as soon as the 
feature i s discovered. 

3. The Projec t Civil Engineer will hold any structure construction in that 
area until a determination can be made I ) that the feature i s s imi lar t o 
features previously stud ied by observat ion and that its re levant 
characterist ic s can be determ i ned by cor re lat ion to previously studied 
features or 2) that the fea tu re is not s imi lar to any prev iously studied 
feature and requires new invest igat ion. 

4. For simi lar features (descr ibed in item 3), the (field) Geologist wi II so noti fy 
the Project Civi l Engineer who wi II release work in the area as soon as 

(I) Reference: Catawba Nu c lear Station - PSAR, Chapter 2, Sect ion 2.5, Appendices 
2C and 2E 

- " Final Geo logi cal Report on Brecciated Zones" 
Che rokee Nucl ea r Station - PSAR, Chapter 2, Section 2.5, Appendice s 

2C and 2E 
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the (f ield) Geo log ist has indexed the feat ure , documen t ed it by deta i led 
mapping and photographs, and establis hed th e feat ure ' s sim il a ri ty to a 
previously establ is hed feature. This s imi la ri ty wi II be documented by 
compar ing relevant charac t e ri s ti cs to features observed and s tudied a t 
Ca t awba Nu c lear Sta ti on during mapping o r in any of the nu merous 
test p it s opened a t the Cherokee s i te during subsurface investigative 
stud ies. Where this sim il a rity can be es t ab li s hed and documented, 
mapping and projec t work wi II contin ue routinely . A tabular summary 
wi I I be prepared wh ich indexes eac h occurrence of a feature and makes 
specif ic comparison t o a previously s t udied feature. Documentation 
wi II be subjec t to audi t during field in spec ti ons by NRC. 

S. For features whe re s imi larity cannot be estab li shed by compar i son to 
features prev ious ly studied a t the Che rokee o r Ca tawba s ites, the 
Project Civ i I Eng ineer wi ll cont inue t o hold wo rk in the a rea and 
notify the NRC Project Manager of the discovery. The geologic feature 
wi II then be left exposed fo r t en (10) days for NRC in spection. 

Sa. Duke with the ass i stance of Law Engineer ing Test ing Compa ny and/or othe r 
consu ltant wi II map the featu re, deve lop data , and determ ine i f the 
feature fal Is in the seq uence of geolog ic events estab li s hed a nd repo rted 
in the Cherokee PSAR. 

Sb. A th ird party independen t geo logic consulta nt wi II be engaged and wi II 
vis i t the s i te to exam ine the feature and examine the da t a deve loped 
by Duke and LETCo and/or other consul t ant . The (field) Geologist wi II 
not i fy the Project Civi I Engineer (when geo logic mapp ing, photography 
and field data gather ing have been comp leted) that invest igat ions have 
been completed and documented. The independent consu l tant wi II report 
his f indings t o the Project Civil Eng i nee r. 

Sc. I f the in dependent consu ltan t concu rs with Duke ' s conc lu s ions, t he 
Project Civ i l Engineer .wi ll then release the area for project construc ti on 
ac ti v ity upon comp le ti on of item Sb. 

Sd. For non-s i mi lar fea tures a report wil l be prepared wh ic h shal I consis t 
of t he following: 

Descr i pt ion of the feature inc ludin g t he invest ig a ti on and description 
of data obtai ned 

Geologic history 

Summary and conclus ions 

Geologic maps and photographs 

Report of f indings by Geo logic Consultant 

This report and other data will be ava i lable for NRC review whenever 
requested . 

IWP/gc 
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June 10 , 1976 

Memo to Fi Ie 

Re: File No. CK-1108.00 

As requested I have sent one copy of Appendix 2C-Geology-Cherokee Nuc lear 
Station to Dr. Robert Hatcher, Department of Chemistry and Geology, 
Clemson Universi ty, Clemson, S. C. and Dr . Lynn Glover, Department of Geology 
Virginia ~Iyotechnical Institute and State University, Blacksburg, Virginia. 

. . () " il p ,~'- , .... t . Ie t:.. . i"~ 

By: D. R. Privett, 
Assistant Design Engineer 

DRP/ls 

cc: S. B. Hag e r 
I . W. Pearce 
L. C. Da i I 
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NUGLEflll II[GUL~' OilY COMM I SS I O~ 

WASHINGTOIJ , O. C. 20566 

'i I' I I) I~I/I\ 

'!lOCKET NOS: STN 50-491, STN 50-492 and STN 50-493 

FACILITY : Cherokee Nuclear Station 

APPLI CAlIT: Duke Power Company 

SUH·IARY OF 11EET I fiG HELD Otl AUGUST 10, 1976 TO DI SCU~S PROCEDURE FOR 
INVESTIGATING AND DOCUMENTING GEOLOGIC FAULT FEATURES 

On August 10, 1976 repre se ntatives of Duke Power Company met with the 
tlRC staff to discuss their proposed procedures for investiqat ing and 
document ing geologic fault features at the Cherokee Nuclear Station 
site. 

A l ist of attendees is enclosed . 

The en closure is a copy of tile pro cedurr described by the applicant during 
the meeting. Significant points discussed are summarized belolY ; 

1. 

2. 

Third Party Independent Consultant 

The appli can t utilized a panel of third party illderendent consultanls 
for the Cata"/ha Nuclral' Stalion. ror Cherokee he proposes to use one 
persoll as a primary third party consultant, hut would utilize other 
con~u l tanls for specialized reviews if appropriate. The NRC staff 
finds this accep table. 

Applicability During Excavation 

" 
The procedures, including provisions for holding constru ction activities 
during investigations, will be applicable during ex cavation of rock. 

! . 1" ,I 1 } 

•. ' " . I '/?::\\;f.! .. ;~ : 3 . Exposure Time ,I • 

The IIRC s taff i ndicat~d that an allowance of t en (10) days for NRC 
inspection was arlequate. 

( >~ '/1'. " /1t.n>~ 
C. VI. 110on , rroject 11anager 
Light ~atrr Reactors 

Branch No. 4 
Division of Project Management 

". 
~. ,. 
y' 

r 

,. 
~', 
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Duke Power Company 

William L. Porter, Esq. 
Associate General Counsel 
Duke Powe r Company 
P. O. Box 2178 
Cha rlotte, North Carolina 28242 

Troy B. Conner, ,Jr. Esq. 
Conner & Knotts 
Suite 1050 
1747 Pennsylvania Avrnue, N. W. 
Washington , D. C. 20006 

John R. B. Matthis, Esq. 
ASSistant Attorney General 
P. O. Box 629 
Raleigh, North Carolina 27602 

Mary Appe rson Davis, Chairman 
Yadkin River Committee 
Route 4, 80x 261 
Mocksville, North Carolina 27028 
Thomas S. 
P. O. Box 
Raleigh, 

En.in, Esq. 
928 
North Carolina 

David Spr inge r 
The Point Farm 
Route 4 

27602 

MockSVille, North Carolina 27028 

William G. Pfefferkorn, Esq. 
2124 Wachovia Building 
Winston-Salem, North Carolina 27101 

-2-

,. 
' .. 
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I I 

NRC 

R. E. J~ckson 
H. E. LpFev re 
C. \, . Hoon 

Duke POI'/er Com~an.l' 

L. C. Da i 1 
J. D. Humber 
C. Q. Reeves 
l. \.1. Pearc e 
D. A. Gorlfre.y 
C. G. Aycock 
S. G. Ha ge r 

La\'/ Engineerinq 

C. E. Sams 

LN CLOSUHL ------
Attendance Li st 

• 
~. 

'",\ , 

, .. -

-

-
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f-:lr'w.iVf' ~tudjr'<; qr r.ll'" (".1I1I!""''; choir Il l (' , i--.I it 01 thL' II'qil'lI ,It, I II! th~' 
P'('jC( t ".i lc .1 r C,) h.,v'~ Iw!'" 'Il.ld" .I t lilt' CdLllliJ':l tluclp.lr '";1.11 ion {Dnr:ket 
rltlc;, )()-/~13 und -/11/1) durin,! 9r()ln~J ir Illdppiny and 011 thr Cht'rukcl! project 
5i Ie In ' .. upport of t il,... 1"',('1 imi'hlry S.lfe t y J\ncJlyc;is I~r'r()f l 'for proj('CI 
'icen ~i I H]. Th'!se stlldicc;(I) es tahlish that fdil i t fr.l l urcc; OCcur nUflIerously 
in 1I va ri'!t y of (olm<; i.lI1d tholt lhe occurrence of fli/lnerous such fCdtllrcs elHl 
be ant i cipAted in any I.lrge excavat i o n in t he region. 

PURPOSE: 

The plJrp0S" of th i ~. p r nr("dl ll(, j ~ t o (·<;L111Ii<;I1., ",,..,,,.; 01 utili7il11J d.11.) ~~. 
c.Jcvcioppd in pr('vioue; c; l udirc; to corrc l ute S i gll ifi cllllt ( h 'l(~lc leri~tics of '.. 
featur es ncrurring i n ''''\01 (>XC,lV(lt io n s f or sar"ty related 5 ructllrcs at the ;"', 
Cherokf'~ sit~ w ithout lInrluc repet iti on of study i f a valirJ ilne-1loyy Cun be rn~ldr . 
This procedure ill~o f"sfahli ... hrH; i1 m"{h(ld .1nd Ihe I"d-''ll lh,'ll olhrl f.lull fra lur~s 
vIi th no -;in1 i I.lr i ty to rF(''1ioll'i fc~ture5 studied vii II be OoculI'l!ntcd, stuoicd , 
and, vlherc necessa ry, rt::!portcd. 

SCOPE: 

Th i s proc('dllr~ relates directly t o those ~/f'oloCJic (e-lul l fp. .1 turc's occtJrr i ny 
i n cxcclvation<; rf'q'lirt'd for 'la(e t y relaled struc l lrrt! ("otlnd ;JliOlis. These 
f eatures rr'lay inclllrJr~ hrecciatf'd 70ncs conta ininn ofrsets and any other offsc- t 
or displaced reat ur e or l ecton i c or i gi n. 

PROCEDURE: 

I. Gpologic c,app ing "i II be conducted ilS s l il l ed ill Chel·okec rSI\R Sect ion 
2 .5.1.2(9). 

2 . I n til ... c".'cnt ,;'] r .... ll"rr ac; dC"icrihf'd in the t;cof1C i s discovcr('d, t he 
(fi,'III) G"'ologi~t "/i I' nol i f y lhe Projecl Ci v i I En9incer i1::; Soon as the 
fc~lurc is rl i scoverrtl . 

3. Thr Projec:t Civi 1 rnqilH'('r \·Ii II hold <lny c;trllcture cOIl t:; trllction in lhal 
arr.1 ullti 1 il dctclin i ll':llioll can U(, Illude I) thC'lt the ({,,,lure is si mi lar to 
(calur po; r'"cv i ou;ly ~ttldi('d hy obs<.' rvat i on ,1nt! th .ll it-; rC"/I'vtlnt 
c il ,) 1 I( 1f'1 i-;t ic"', C'-HI I,,· df'!'~rr'lill("d by (01 1 C' I,ll ; PII III I'll V;I,q', Iy ', lu d i, 'd 
fr'.JIIIII'S nr 7) th ,lt Il u' ((· ... 111111' i~ !lot simi I.n- 10 :) IIY prl'Jiflll.ly slutlil' c! 
fCCltllrc ilnd reqtJire.;; npvl i IlVCr,l i (j<ltiofl. 

'I . rnr" 'lilll; 1.11' f(,~ltlln"; (cI('>scr ih ed in i tem 3) , I hl' (rit~ld) (,(,n/oq io;l ui II so not iry 
th e ProjPct Civ il Lll9illcl"r \"Ilro \vill rcle.lsc \'Il>rk ill till' ~'rPd ciS SOOIl ilS 

( I ) neferenc(': C,Jl.l\vb.l tJllclr.dl Sl.Jliol1 - f'SI\H , Uh'plcr 2 . St.·c li oll 2 . 5. I\ppc-nu i ccc; 
7f .1Iltl 7.E. 

,... 

l." 

-

- "rillal Gr>o loqir.l l n"rnrt on Orrcc i .ltcd Zon, ~~:~ 
Cherokee fluch~(,H Sl0t i oll - PSI\R , CII.lplc!,' 2 , Section 2 . 5 , AppcnJices 

2C u"d 2E _ 

~~", ~"!-;"-"'" 
'I '".. oJ.,. '-, 
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I· ., ----------------------------------------

'hI' (I i"ld) r,l'fdll'li,.1 b,.1', illrfpy,!'" 1/1 .. f",llille, d'l("IIIII"lIl,'d il hy d"'.1i I, d 
IIlJPp ilJr l "111 phnl'IlJl 'p i,"" oIl1d f'<;l~d li',I'l>d lip' 11',d",!, , ~, ',illli 1.1t it)' Ill" 
prp'Ji(l'I')/Y ,·"-,l.,blic,h"d If'.lllllf'. '!.i, ... illlj ~drjl y \I i II h(~ dflClltlll'IlI(.rI h'l 
comptl' illq Ir.levdlll cl!,Jlc.Jcler i c;l i c5 l o f"ulu fl! '.; Ilbf,'!rved ,llld ... turlieu Jt 
Cal':"H'lb., flu'- Ir<lf St·lt i0n "III'il1<j l11appil1~ or in ,lny or the IHIIIII'rO\l5 

t est pits op~n'_'d .1t tlln Cll(!ro~J'C site du ring suhsurface "illvcstiq~ltivc 
s t udi"r; , \·/hr>,'c his ')imildrily can br:- cstilbl i .-;hed and cloCLJII1~lltct.l, 
m.Jprinq und project \'J(),k \/; II con ti nu,' rout inroly. f\ Iclou l.,,. sunlrlldry 
\tli II 1) (· prr'I',lrf'ri \'Ihich iIlJI'/,P'5(,~lCh OCCllrrf'nr:c of II (ciltlJr~ ,111d nlake''; 
sp(>c ir ic U)Plp,l risnn I n .1 previollsly 'ilud i ('d f(·.llrJrr!. flOCUlllCn t.rli on 
,·,i II L~ s ubject t o J IJ d it during ri eld inspect ions hI' III(C. 

5 . r or r(! i1 lure~ \/h'!rr! simi Id rj ty cannot be r"tub l ; o;hc d I)y cl)lIIpdr i c;OJl t o 
fCdl urrs prrviously o;tudlPU ut the Cherokee or Ca t .)VJba s i te'). lip! 
Proj~ct (ivi 1 EnrJirlf.'er \Ji II con tinu e to hold \'Jork in the ;:I(P.] and 
noti ry the IIRC Project tt~naqer or thp discovery . The Cleoloqic reature 
will the n he lert exposed ror t e n (10) days rarllHC in c,pectian . 

Sa. Duke \·,ith th .. .)sc; i sLlncc nf 1.<.1 '11 [nqinrl'r jnq lr.!$lill~J CQIllp.lIlY <lnd/or oUlI''-
cnnSll1 t.)nl \'J i II m.lp t h" (p" urC', d'''/e lup d ~lta •. 1nd det"r/llillr' if th,... 
fr.atr" ..... r,JII-; in ' hI' sequence of geo l og i c events establ i shed anu rrported 
in the Cherokee PSI\R. 

5b . A third party indel'~ndent geo logic consu lt ant 'dill be engaged "nu ,.,ill 
visi" the s i te to c;OO: ,lrn ine lhe fc ;} turc (lncJ eXiJmine the data d('ve l oped 
by Dllke end LETCo andlor nlhCI· consu lt ant . The (r i ~ld) Geolog i st ,"i I I 
notify th~ Projr'ct (iv; 1 f'nqinl""'l·r (\,/11,,11 ~./f'oloy;c rnapp i nq , photo9'''c1phV 
(l n d field d,)".J g,lthj' r'inq h<1IJ(~ been completed) lhclf il1 vl'o;t i 9.lt i01l s h.1VP 

heen crw1rl('tccJ and d{)("\IrJ:l~n l cd .. Tlw ill d"pC! n dcnl consu ltdrlt 'Y/i II r cport 
his find il\gs to the Project Civi I Engineer. 

5c. If th(' ind,... pond'?nt cO l1sullant concuro; \·, ith Duke ''i conclusiolls , tile 
rroject (i'/i I [n~l i n('('r wi 11 lltrll re l ease the (Jrca fo r p roject construction 
activity upon completion of item 5h. 

~d . For nnn-c;ill1il.lr features a report \·lill be prepared 'Y/hich shal l consist 
of the fo Ilo,,1i ng: 

Ocscripti'Hl of l hc f eatu r e in c luding Lh c inv("stig a ti on und description 
of dDta obt~ in ~(1 

Geologi c Ilistary 

SUlllma I Y (.HHJ COIlC Ius i 011 S 

Repo r t of firldifl95 b'l G('()lo~ ic Consult.lllt 

lId", 1r>I'(lI' t alld otl1('r (Llltl \"Ii II be uVeJiloJhlc for IJHC rc v iC~'1 \·,hcllevcl 
req uested. 

IWP/gc 

, '-'. ~. , 

I 

., 

.' , 
('.' 

;.. ..... 

-• • 
I , 
I 
I 
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March 6, 1975 

Memo to File P81-1110.00 

RE: Project 81 
Mtg with NRC Staff 2/27/75 
Afternoon - Geologic Mapp ing at Cherokee and Perkins 

NRC - Starostecki 
Budge 
Jackson 

LETCo - C. E. Sams 
Don Miller 

Duke - I . 
C. 
D. 
J. 
R. 

W. Pea rce 
Q. Reeves 
R. Privett 
C. Roge rs 
A. Ha r r i s 

I. W. Pearce outlined the extent to which Duke proposed to map at 
Cherokee (see attached). 

Jackson a nd Budge explained their des i re to see us map at top of 
hard rock and gave their reasons. Pr imary rea sons to have mapping 
at two or more levels for three-dimensional purposes were: 
1) to add continuity to mapping and he lp explain features seen 
below a nd 2) to resolve matters at that point and save Duke later 
delays in construction. He expla ined that potential cost of delay 
due to surpr ises is high. At Sumner they estimated $150,000 per 
day for 40 days. 

We explained Ouke's schedule situation and that a good deal of time 
was available to do a good job of mapping in the final excavation 
before first concrete is placed. 

Staff asked what additional cost would it be to Duke to map at 
top of hard rock. J. C. Rogers explained hard ships; cost in excess 
of $3 million for labor at Cherokee a lone, and 6 month advance 
start of site opening to allow for rock preparation a nd mapping. 
Staff, after considerable discussion, seemed to agree that uncovering 
and cleaning off top of rock was not really worth that much if 
we did a good job of mapping at the level where we would begin rock 
excavation. 

~We have agreed to do the following with regard to extent of mapping : 

Cherokee: In response to Reg. Staff position question 32.3.15 

1) Map all exposed geology at level where materials can no longer 
be removed by earthmov ing equipment to be additionally documented 
by photography. Where geolog ic feat ures of concern are revealed 
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REVISED 

Memo to File p81-1110.00 

feature will be pursued in local area by further excavation or 
whatever means is necessary to map and describe feature. Surface 
control should be maintained as excava tion to this leve l 
progresses so that significant features encountered during 
ea rthmoving can be mapped, should require only nominal monitoring 
activity. 

2) Map all exposed geology in final excavation of major. powerhouse 
structures, walls and floor at I" = 10' for maps, and I" = 5' 
for details. Documentation will inc lude photographic coverage. 

Perkins: Staff stated that there were no particular geologic 
problems now knowo. Mapping would not be required to 
be as extensive as for Cherokee. 

1) Map all exposed geology in final excavation of major powerhouse 
structures, walls and floor at 1"=20' and 1"=5' for detai Is. 
Su rface control should be maintained as excavation to this 
level progresses so that geology of concern can be mapped in 
the local area it occurs. 

2) Staff will not give Duke formal question for Perkins mapping 
If we agreed to incorporate commitment in PSAR. I. W. Pearce 
will advise Starostecki if we need formal question. 

Perk ins and Cherokee 

I) Duke was asked and agreed to mapping the prepared foundations 
for NSW dams (and saddle dike at Perkins.) 

2) Some joint mapping or a joint rose figure should be included 
in mapping. 

3) Review staff wants Duke to keep them informed on about 2 week 
basis of excavation progress. We wi II work out some method 
for doing this. 

~ Staff expects to get mapping and reports on interim basis as 
mapping progresses. These int er im reports are to be submitted 
in I imited copies (3 or 4) to the staff. Eventua Ily a II 
interim reports wi II be incorporated in a final repo rt for the 
project (Cherokee or Perkins) and submitted as a supplement to 
PSAR (limited copies also). Starostecki is not clear on 
logistics of submittals but will advise Duke when time comes. 

C!~-.e..-~ 
C. ;;;R~e~e!~ Senior Engineer 

CQR/gc 

cc: Duke Attendees 
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Geologic Mapping 

Extent of surfaces to be geologically mapped at Cherokee Nuclear Station 
(Reference Q. 32 . 3 .15 Round 2, Set 3) 

1) Map geology as exposed during excavation after "8" horizon soils are 
removed . . 

2) Map geology as exposed of features at level where materials can no 
longer be removed by earthmoving equipment. - This wi 11 be documented 
additionally by controlled photography. 

3) Map all geologic features 
into rock . Documentation 
coverage. Map at 1"~2D I 

of walls and 
wi 11 inc 1 ude 
sca Ie. 

floor of final excavat ion 
extensive photographic 

PSAR commitment will include reference to all other items addressed in 
RSP. 

IWP 

2/26/75 
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February 10, 1975 

Memo to Fi Ie 

RE: Cherokee Nuclear Station 
Geologic Mapping 
Meeting with NRC 
File : CK-II 08.00 

Met briefly with Bob Jackson, NRC staff geologist, to discuss 
Question 32.3.15 regarding geologic mapping at Cherokee . 

1) Mi ll stone 
suggested 
Mi Ii stone 

supp lementa ry 
in question. 
is avai lab Ie. 

report not available to use as 
Use Watts Bar report as guide unt i I 

6 /t.. Cf!-//()6,(i.? 

2) To be subm itt ed as supplemental report to PSAR with limited 
copies (to be worked out later with Starostecki). Int erim 
reports will be required as loca l areas are mapped to consist 
of maps and partial reports. 

3) Wants mapping at ex isting ground surface, top of rock, and 
bottom and sides of final rock excavation. I discussed 
difficulty of mapping top of rock if blasting was done before 
reaching that point. Jackson suggested we should discuss if 
mapping top of roc k i s a problem. I agreed to pursue and be 
back in touch if mapping top of rock was hardship for Duke. 

4) "Laboratory documentation" referred to in question was 
intended to mean thin sections and petrographic analysis of 
the various rock types or zones of special significance. 

,~ ___ ~s~---------
I. W. Pearce, Principal Engineer 

IWP/gc 

cc: J. D. Humber 
C. Q. Reeves 
D. R. Privett 
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February 6, 1975 

Hr. R. L. Dick 

IlE: Project 11 1 
GeologIc tlaj>p lng In ExcavatIons of 

Ilajor <'o\'l2rholl5e St ructurcs 
File: PSI-PI21.DD and PSI-1IDS.DD 

1J~/- )'-/02/- O(!) 

pg J- jiol OQ 
! --- ---

In r ecent dIscussIons \-IIth IIRC stoff geologIsts \-10 undorstDnd 
that dGta ll ed lCJr!)o 5ca le geoioglc rr...l rp lng \-ilil be -eqlll red In til"" 
area of major strll<;turc!) CIt ground Ic v" l , top of rock in excavations, 
and of the :; i des and but tom of the f I no I excavat Ion I nto rock. \~e 
have been Asked fOrr.1911y t:l provido Dn appropriate co;wtltmcnt In 
the PSAR for p9rforming thIs v.ork ut Cherokeo and havo been asked 
verbally to do sImi Inr \'iOrk Dt PerkIns. 

It /5 our unde rstandln!) that \-10 \'/Bnt to oxcavate rock by drilling 
Into rock fmm som:l point Dbovo rock vonere the ovel'lJUrdcn serves 
to fOnfino 011s~i le9 and control other effect s of bl<lstlng befo.-o 
we excavate r down lo tho top of rock, If th Is I:1Othad is used, there 
will b2 no undisturbed top of rock surface to fOap ~/:,en tho over-
bu rden b removed. I;,\C staff has I nd I eated th:>t they "ant a rock 
!lurfDco prepared in the 5,,010 nlanner and to the "ann extent It ~1':5 
cleaned off in the bottom of th" test p i ts Dt Cherok13e fo r mapping 
Bnd photographing prior to furth13r excavation Into rock. 

PleDse rcvl<:1'1 the e)tcavat Ion methods you propo,e to nloot current 
schedul es and advise us of penalties and difficulti es wa might 
expe r l enco to provi';" the geolo!]lc m...pp lng DS the ilRC stoff 
requl res In terms of schedulo and cos t. It Villi help us to have 
theso penalties quantified ~nd difficulties dC5crib!:d es nluch D5 
poss ib 113 to a pproDch the ~taff for other cons I de rat ion I f the 
probl ems are great enough to warrcat such actIon. 

If we ca n oHer further explanation or any other InformDtlon 
conc13rnlng this mattor, plcaSG advise. I'e need your responso 135 
early as possible. 

L. C. Oall, ChIef EngIneer 
CivIl/EnvIronmenta l DIvIsIon 

By: 
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Novewber IS, 1974 

Memo to Fi le 

RE: Project 81 
AEC Staff Site Vi s it 
Perkins and __ Cherokec_ Foundat ions 

I 

Fi Ie N008 1-11~~ P8 1 -~ 111 0-:-OO~ 

On Tuesday, November 12, 1971+, personne l of Design Engineel-ing and Lal" 
Engi neering and Testing Co. accompan ied AEC staff members on an inspection 
vis i t of both Project 8 1 s i tes. Those persons involved and their organ izations we re: 

Duke C i v i IfEnv i ronmenta I 
I . W. Pearce 
C. Q. Reeves 
D. R. Privett 

Du ke l1echanicalfNu~ 

R. W. Har ris 

Law Eng ineering Testing Co . 

C. E. Sams 
D. G. l1i lIel-
D.H. 11 cLemNe 

A[C Staff 

R. Jackson - Geology 
L. He ll er - Foundations 
D. Bu dge - GeoloJY 
R. ~Ioffman - Se i SOlO logy 

Purpose of the AEC staff v i s it was to discuss and rev ie\~ geo logy , se i smo logy 
and foundation informat ion and to observe ava il ab le so i I and rock samples and t est pit excavat ion s . 

During the morn ing at the Che r okee s it e, r epresent at i ve rock cores from the 
rea ctor foundations and othe r a reas of the s it e were d i sp layed for the AEC 
staff members . The recentl y obta ined , large diameter OVel--core rock samples 
wel-" exam i ned and the group made a detai led in spect ion of the lal'ge 
Geo log ic Test Pits No.7 and 9 in t he gene ral area of the Unit 3 reactor buil d in g. 

Mr. Hel le r discussed with Mess r s . Sams and Reeves the proposed design and 
con s truction of the NSW Pond dam from the weat hered sap rolile mater ials 
exposed in the t est pits. I1r. Jackson and Budge exam ined the var iable 
nature of tile exposed rock and discussed with Mr . Mi Il er and Dr ivett 
the need for deta il ed geolog ic mapp ing and photographed documentution 
of the excavat ion for a l I Category I safety-re lated structures during the 
const ruction phase of a project. The staff indicated that they "lOuld not 
need t o see the locat ions of the NSW dam at thi s time. 

During the afternoon at t he Perkins s it e the ge ne ra l s it e geology was first 
discussed. The AEC staff members in spected seve ral representat ive rock- core 
boxes containing ev i dence of dike mater ia l, inf requent s l ickensides,.and deeply 
weathered rock zones which hud been noted on th e foundat ion boring logs . The 
vari ab ili ty of the continuous rock e lc vnt ion for each unit was considered 
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and the var ious b last ing techniques to be used in excavation were 
discus sed, 

11r. Heller examined samp les of th e borTow mater ial for the NSW Pond dam and 
saddle dike with Mr. Sams. Mr, Jackson SJggcsted to Mr. Privett that the 
actual extent and direct ion of the dikes mapped near the plant s it e could 
poss i bly be betler determined by use of magnetometer techniques. A sample 
of the pink-colored moderately weathered rock from a deep boring beneath the 
proposed saddle d i ke was retained by Mr, Jackson for further examination , 
He also requesled a set of aerial photo coverage be furnished if availab le 
so he could use stereoscop ic study methods to invest igat e certain geologic 
features in the general site a rea . 

After a brief visit to the s it e of the NSW Pond dam and in spect ion of the 
ex i st i ng ilbutmcnts and streambed, the AEC staff stated that they would have 
to leave to make their plane. They stated that they were pleased with 
thei r visit and d id not nedd to visit any of the other s ite locat ions. 

The fol low i ng are the requests or recommendat ions res ulting from the 
AEC staff roembers v i s it pertaining to their- site i nspect ions : 

1) Emphasized need for detai led foundation mapp ing and photos for Cat egory I 
~tructures during construct i on phase. 

2) Requested aeria l photo coverage of gene ral s it e area for their use in 
geo l ogy studies . 

3) Use of magnetomete r at Perk in s s ite to better trace extent of the 
di kes near the immed iate plant s it e . 

' In summar-y, I feel that the meet ing was very prof i tab le f rom both Duke and 
the AEC standpo int in that they noV! are fami I i ar with the phys i ca l condition 
of the site and foundation materials, and we have a better understand in g of 
theit concerns and the reason therefore . 

. ~<f~;~('--K4-
Chester Q. Re9-'7e~' t. \'~ 
Senior Engineer 

CQR/g c 

cc: I. 14. Pearce 
J . D. Humbe r 



 

 

 

 

 

Attachment 4 
Record Transmittals: 

Proposed Additional Historical Record Qualification: 
Cherokee-era NRC Independent Review Activities, and 

Additional Geotechnical Zone Reports 

Transmitted to FCL from Duke Energy (July 15, 2011) 

 

Proposed Additional Historical Record Qualification: 
Additional Geotechnical Information 

Transmitted to FCL from Duke Energy (July 22, 2011) 

 

Proposed Additional Record Qualification:  Final Foundation 
Level Petrographic Descriptions 

Transmitted to FCL from Duke Energy (July 28, 2011) 
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July 15, 2011 

Mr. Tom Slavonic 
Enercon Services 
4490 Old William Penn Highway 
Murrysville, PA 15668 

Duke Energy 
EC09DI526 South Church Street 
Charlo"" NC 28201·1006 

Mailing Address; 
P.O. 80x 1006- EC09D 
Charlo"" NC 28201·1006 

704-382·7830 

704·382·2038 fax 

Subject: Proposed Additional Historical Record Qualification: Cherokee-era NRC 
Independent Review Activities, and Additional Geotechnical Zone Reports 

Dear Tom: 

During development of our Cherokee foundation rock mapping report, and NRC's site visit to 
discuss those activities, we have identified a need for qualification of additional historical 
documents that survive from the Cherokee era. These documents address NRC's independent 
reviews of foundation mapping activities during the Cherokee era, as well as additional geologic 
zone reports and their supporting documentation. The attached CD contains these documents, 
as retrieved from several sources. 

The files whose file name includes a Duke microfilm reel number were obtained from scans of 
microfilm records from Duke archives, and can be identified by the reel and frame number 
stenciled at the left of each page. The document whose name contains "MFS CK-11 08" was 
retrieved from Malcolm Schaeffer's Cherokee correspondence files that are now maintained as 
part of the Lee project documentation. 

Files containing the additional geologic zone reports and their supporting information were 
recently scanned from Malcolm Schaeffer's Cherokee zone report files that are now maintained 
as part of the Lee project documentation. 

The files contained in the attached CD are shown in the listing shown on page 2. 

www.duke·energy.com 
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Mr. Tom Slavonic 
July 15, 2011 
Page 2 of 2 

Electronic files contained on the attached CD: 

Directory af E:\ 

07/15/2011 
07/15/2011 

o File(s) 

04:08 PM 
04:11 PM 

o bytes 

<DIR> 
<OIR> 

Directory of E:\Historic NRC Mapping Interactions 

07/15/2011 
07/15/2011 
03/15/2011 
03/15/2011 
03/15/2011 

3 File(s) 

04:08 PM <OIR> 
04:08 PM <OIR> 
03:39 PM 9.323.911 
11 :25 AM 2,630,611 
12:39 PM 8,781 .311 
20.735.833 bytes 

Historic NRC Mapping Interactions 
New Proposed HRQs - Geologic Reports 

Extract from 0017 (MF Reel 3184 CK-ll08) 32 NRC Inlertaces Bookmar1<ed.pdf 
Extract from 0327 (MF Reel 0018 CK-1412) 7 NRC letters Bookmar1<ed.pdf 
Extract from MFS CK-1108 Memos (18 NRC Interactions Bookmarked) .pdf 

Directory of E: \New Proposed HRQs - Geologic Reports 

07/15/20 11 
07/15/20 11 
07/11 /2011 
07/11/2011 
07/11/2011 
07/11 /20 11 
07/11/2011 
07/11/2011 

6 File(s) 

04: 11 PM <OIR> 
04: 11 PM <OIR> 
02:02 PM 19.652,236 
03:01 PM 10,211.237 
03:36 PM 9.344.607 
05:12 PM 3.809,401 
04:54 PM 25,865.949 
05:08 PM 56.954 ,679 
125,838,109 bytes 

Geologic Reports on Zones 1-5, 7-10 Mar 8, 7B.pdf 
Petrographic Oeser for Zone 10 C31-C44 2-2S-7B.pdf 
Petrographic Oeser for Zone 14 C-45 to C-49 8-6-79 _pdf 
Petrographic Description Zone 5 CS4-1 to C-18-1 8-16-77.pdf 
Photomicrographs Zones 10 and 14.pdf 
Weaver Report Fine-Grained MateriaI9-20-77.pdf 

As you understand, transmittal of electronic scans of these documents is the first step in 
qualifying the information contained for use on the Lee project, and in creating a Lee record 
from these documents by applying established procedures. for historical record qualifications. If 
you have questions, please call me at 704-382-7830. 

Sincerely, 

it.~~9h'J' Engineering Consultant 

Enclosure: 1 CD as described 

cc: Mike Gray, FWLA (wi enclosure) 
Malcolm Schaeffer, HDRIDTA (wi enclosure) 
R.L. Morgan (wlo enclosure) 
J.S. Thrasher (wlo enclosure) 
J.R. Cassidy (wlo enclosure) 
4000.01-09 (wi enclosure) 
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July 22, 2011 

Mr, Tom Slavonic 
Enercon Services 
4490 Old William Penn Highway 
Murrysville, PA 15668 

Duke Energy 
EC09DI 526 South Church Street 
Charloff" NC 28201·1006 

Mailing Address: 
P.O. 80Kl006- EC090 
Charloffe, NC 28201-1006 

704·382·7830 

704·382.2038 fax 

Subject: Proposed Additional Historical Record Qualification: Additional Geotechnical 
Information 

Dear Tom: 

Following up on my letter of July 15, several additional Cherokee-era documents have been 
identified as candidates for qualification to support revision of the geologic mapping report. The 
attached CD contains these documents, as scanned from Malcolm Schaeffer's Cherokee zone 
report files that are now maintained as part of the Lee project documentation .. 

The first item is the stereograph associated with the Zone 6 Geologic Report. For some reason, 
these figures were omitted when that Geologic Report was qualified in 2007, though 
comparable figures from other zone reports ~ included. This appears to just be an omission. 
The second item is a series of petrographic descriptions associated with FC-1 xx series 
samples, I believe these documents were excluded from the initial qualification effort since they 
seem to address Cherokee Unit 2, Nevertheless, the area they describe is a portion of Zone 6, 
which will underlie Lee Unit 1, and therefore is of interest to NRC in the evaluation of our 
mapping report. These documents seem to be of comparable quality to others that have been 
previously qualified. The final item is a set of handwritten sheets showing the exploration 
coordinates for the FC-1 xx borings. This may prove more difficult to peer review in accordance 
with FCL PR-03, but I am including it for completeness to let the review committee perform that 
evaluation. 

The files contained in the attached CD are shown in the listing shown on page 2. 

www.duke-energy.com 
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Mr. Tom Slavonic 
July 22, 2011 
Page 2 of 2 

Electronic files contained on the attached CD: 

Volume in drive D is 20110722_CK_Geol 

Directory of 0 :\ 

07122/201 1 04:01 PM <DlR> Additional Geotechncial Items for Qualification 
o File(s) 0 byles 

Directory of D:\Additional Geotechncialltems for Qualification 

0712212011 04:01 PM <DIR> 
0712212011 04:01 PM <DIR> 
0712212011 03:50 PM 445,269 
07122/2011 03:50 PM 2,865,476 
0712212011 03:50 PM 542 ,766 

3 File(s) 3,853,511 byles 

FC-1xx series Petrographic Descr.pdf 
SKMBT _C250061 00513201 Zone 6 Stereograph.pdf 
Unil 2 FC-1 xx Locations.pdf 

As you understand, transmittal of electronic scans of these documents is the first step in 
qualifying the information contained for use on the Lee project, and in creating a Lee record 
from these documents by applying established procedures for historical record qualifications. If 
you have questions, please call me at 704-382-7830. 

Sincerely, UtA . _ \ \ 

~~~:J~ 
Engineering Consultant 

Enclosure: 1 CO as described 

cc: Mike Gray, FWLA (wi enclosure) 
Malcolm Schaeffer, HORIOTA (wi enclosure) 
R.L. Morgan (wlo enclosure) 
J.S. Thrasher (wlo enclosure) 
J.R. Cassidy (wlo enclosure) 
4000.01-09 (wi enclosure) 
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July 28, 201 1 

Mr. Tom Slavonic 
Enercon Services 
4490 Old William Penn Highway 
Murrysville, PA 15668 

Duke Energy 
EC09DI 526 South Church Street 
Chariotte, NC 28201-1006 

Mailing Address: 
PO. Bo, l006-EC090 
Charlotte, NC 28201-1006 

704-382-7830 

704-382-2038 fa, 

Subject: Proposed Additional Historical Record Qualification: Final Foundation Level 
Petrographic Descriptions 

Dear Tom: 

Following up on my letters of July 15 and July 22, still more Cherokee-era documents have 
been identified as candidates for qualification to support revision of the geologic mapping report_ 
These items item are the geologists' Petrographic Descriptions based on examination of 
samples from the Cherokee foundat ion level rock. 

The attached CD contains these documents, as scanned from Malcolm Schaeffer's Cherokee 
zone report files that are now maintained as part of the Lee project documentation. 

The files contained in the attached CD are shown in the listing shown on page 2. 

www.duke-energy.com 
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Mr. Tom Slavonic 
July 28, 2011 
Page 2 of 2 

Electronic files contained on the attached CD: 

Volume in drive D is 2011-0728_CK_Geo 

Directory of D:' 

07/27/201 1 04:03 PM 13,293,061 
07/27/2011 04;03 PM 12,647,579 
07/27/2011 04:03 PM 31 ,378,259 
07/2712011 04;03 PM 2,587,985 
07/2712011 04;03 PM 1,204,192 

5 File(s) 61 ,111 ,076 bytes 

FC-1 to FC-14 Petrographic Descriptions.pdf 
FC-1 01 to FC-113 Petrographic Descriptions.pdf 
FCS-1 to FCS-37 Petrographic Descriptions.pdf 
FCS-101 to FCS-103 Petrographic Descriptions.pdf 
FX-1 Petrographic Description.pdf 

As you understand, transmittal of electronic scans of these documents is the first step in 
qualifying the information contained for use on the Lee project, and in creating a Lee record 
from these documents by applying established procedures for historical record qualifications. If 
you have questions, please call me at 704-382-7830. 

Sincerely, tftl. . . \ \ 

~~~~r-
Engineering Consultant 

Enclosure: 1 CD as described 

cc : Mike Gray, FWLA (wi enclosure) 
Malcolm Schaeffer, HDRIDTA (wi enclosure) 
R.L. Morgan (w/o enclosure) 
J,S, Thrasher (w/o enclosure) 
J.R. Cassidy (w/o enclosure) 
WLG-4000.01-09 (wi enclosure) 
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Data Verification Summary 

Project DUK-OOI 
HRQ-FCL-004 

Page 1 of2 

Data Verification Title: CNS Petrographic Thin Section Sample Photomicrographs 
ID Number: HRQ-FCL-004 
Date of Qualification Review Team Meeting: September 19, 2011 

Q rt R . T ua Hy eVlew earn: 

Name Sign Organization Qualifications (Initials) 
Jerry Standridge ~~ Duke Energy QAlQC Verification 

John McConaghy ~'M.(., Duke Energy Engineering 

Fred Redwanz ~ ENERCON Services Engineering 
Inc. 

Juan Vizcaya c?V ENERCON Services Engineering 
Inc. 

Malcolm Schaeffer rt1r5 HDR IDTA Former Duke Power Project 
Geologist 

Michael Gray M~ FCL Project Principal Geologist 

Robert Turner 
~ 

FCL Project Geologist 

Data / Evidence Considered During the Reviews: 
The contents of the files outlined in Attachment 2 were reviewed for applicability, 
completeness, and pedigree. 

Critical Attributes Considered During the Reviews: 
Files comprise contemporary photomicrographs taken of CNS-era petrographic thin section 
samples. Attributes considered include how the samples were originally created and labeled, 
storage of the samples, and procedures used to create the photomicrographs. 

Basis for Qualification / Non-Qualification: 
The data is qualified to use in WLS evaluations to document final foundation geology 
beneath former CNS Service Buildings 1, 2 and 3. The thin section samples were prepared 
by Duke Power personnel under the supervision of Project Geologist Malcolm Schaeffer. 
The photomicrographs were prepared by Randy Cumbest and Malcolm Schaeffer using 
approved FCL QA procedures. Chain of Custody was documented. 

Is the data considered Nuclear Safety Related QA Qualified? ___ Y_e_s __ ( Yes / No) 

Recommendations for Additional Qualification Activities: ----------------------
None 
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Project DUK-OOI 
HRQ-FCL-004 

Page 2 of2 

Dissenting conclusions or comments: If the team reaches concensus, enter "None" here. Otherwise, 
document the dissenting view as follows: 
Reviewer Name and Organization: _____________________ _ 
Dissenting Statement: None 

Signature and Date: _____________ _ 

I hereby certify this Data Verification Package is complete: 

~<-/c.J fl~o/ 
Quality Review Team Lead: / (Sign) Date: 9/22/2011 

Michael Gray, FCL Project Manager 

I approve this Data Verification Package for the usage identified above: 

/0 

Approved By: ~....,. +_-':vIl-~--IQ.L.lo.o'--"-m.:....L..~=_=;~--\..,..,q....;----.....J.:(S.:.:i ... gn:.:.L) Date: 0 '" II 
(HOke Project Managerot&SiglQej 
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Data Verification Planning Form 

Data Verification Title: eNS Petrographic Thin 
Section Sample Photomicrographs 

Scope of Historical Data Requiring Review: 

ID Number: HRQ-004 

Photomicrographs produced from existing petrographic thin section samples: 
CS-J3A-I, CS-6A, DCH-I-l (H), FC-B-IA, and FCS-103. 

Purpose / Applicability of Data: Previously qualified zone reports and petrographic 
desCliptions (as well as those cUlTentlyproposed for qualification) report on Cherokee-era 
assessment of petrographic thin section samples obtained from CNS foundation rock. These 
samples were created by Duke Power lab personnel under the supervision ofCNS Project 
Geologist, Malcolm Schaeffer. They consist of thinly-sliced layers of the rock material 
affixed to glass slides. The qualified docwnents refer to tile samples by a unique identifier 
that was etched onto the sample, describe the attributes of the rock investigated, and draw 
conclusions about the foundation material. 

The modem photomicrographs of these petrographic thin sections demonstrate the 
attributes previously described in these samples and can be used to illustrate the geologic 
structural relationships, mineralogic composition, alteration, and recrystallization that 

provide evidence that can be used to support intetpretation of the geochronologic 
deformation history of the foundation rock at the WLS site. 

Methods of Verification (X): 

Peer Review __ X~ __ Data Con-oboration _~X'"-_ Confumatory Testing ___ _ 

Rationale: Upon completion of the investigations described in the qualified (and proposed 
to be qualified) eNS petrographic descriptions and zone reports, the thin section rock samples 
themselves were returned to the Duke Power Engineering Geologist (Malcolm Schaeffer). 
Since project procedures did not prescribe an ultimate disposition for these samples, they 
were maintained in his project files. After cancellation of the Cherokee project, the samples were 
tumed over to Duke Energy record storage activities, and were subsequently recovered when 
the Cherokee site was re-acquired for purposes of the Lee Nuclear Station. Because of the nature 
of the rock and glass material, these samples are not significantly affected by aging or by 
conditions of storage in the intervening years. In 2006, the samples were cataloged and indexed 
as part of data collection for the Lee project, and were then retumed to the Duke Energy record 
vault for storage. 

Some Cherokee-era photomicrograph images from these samples survive, and are included 
in the materials previously qualified or cUlTently proposed for qualification. To more 
effectively illustrate the properties of the rock that was described in the qualified zone 

Page lof2 
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reports and petrographic descriptions, we obtained current-day photomicrograph images of the 
surviving thin section samples that are specifically cited and identified (by etched sample 
number) in those qualified reports. These images were obtained using tbe procedure outlined in 
FCL QA Work Instruction DUK-OOI-WI-02 (Attaclunent 3). These current-day images of 
specifically identified historical samples would be gualified for the limited purpose of illustrating 
tlle types of material features described by the Cherokee-era geologists in their reports. 

Need for Data Qualification Affirmed By: ~--~d!£:n:f~ate: 9/2112011 
FCL Project Manager (or designee) 

Required Organizations for Verification: 
FCL with support from Duke-Energy and ENERCON Services, Inc. 

0 "7 

Duke Approval of Scope and Methods Used: ~ M :fu 0: Date: U /I 
Duke Proje Man ger (or designee) 

Attachments: 
Attachment I Listing of Photomicrographs to be Qualified 
Attachment 2 Photomicrographs and 
Attachment 3 FCL QA Work Instruction DUK-OOI-WI-02 Rev, 0 

Page 20f2 



 

 

 

 

 

Attachment 1 
Listing of Photomicrographs to be Qualified
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File Name Sample Number(1)(2) Relevant Petrographic Information 
Displayed 

cns0001.tif  CNS-FC-8-1A-P  Post-kinematic mica 
cns0002.tif  CNS-FC-8-1A-X  Post-kinematic mica 
cns0003.tif  CNS-FCS-103-P  Late mica on breccia 
cns0004.tif  CNS-FCS-103-X  Late mica on breccia 
cns0005.tif  CNS-FCS-103-P  Low birefringence mineral in vein 
cns0006.tif  CNS-FCS-103-X  Low birefringence mineral in vein 

cns0007.tif  CNS-DCH-1-1(H)-P  Low birefringence mineral in vein; 
Epidote 

cns0008.tif  CNS-DCH-1-1(H)-X  Low birefringence mineral in vein; 
Epidote 

cns0009.tif  CNS-CS-13A-1-P  Low birefringence mineral in vein; 
Epidote 

cns0010.tif  CNS-CS-13A-1-X  Low birefringence mineral in vein; 
Epidote 

cns0011.tif CNS-CS-6A-P Muscovite overgrowth fabric with low 
birefringence veins 

cns0012.tif CNS-CS-6A-X Muscovite overgrowth fabric with low 
birefringence veins 

 

(1) The prefix of CNS- has been added to all sample numbers to identify them as Cherokee Nuclear 
Station era samples. 

(2) The suffixes –P or –X have been added to all sample numbers. The –P suffix indicates the 
photomicrograph was taken under plain, non-polarized light and the –X suffix indicates that the 
photomicrograph was taken under cross-polarized light. 
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Photomicrographs 
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Filename: cns0001.tif 
Sample: CNS-FC-8-1A-P 

PR No. DUK-001-PR-01 
Revision 1 

Page H397 of H414



 
Filename: cns0002.tif 
Sample: CNS-FC-8-1A-X 
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Filename: cns0003.tif 
Sample: CNS-FCS-103-P 
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Filename: cns0004.tif 
Sample: CNS-FCS-103-X 
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Filename: cns0005.tif 
Sample: CNS-FCS-103-P 
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Filename: cns0006.tif 
Sample: CNS-FCS-103-X 
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Filename: cns0007.tif 
Sample: CNS-DCH-1-1(H)-P 
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Filename: cns0008.tif 
Sample: CNS-DCH-1-1(H)-X 
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Filename: cns0009.tif 
Sample: CNS-CS-13A-1-P 
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Filename: cns0010.tif 
Sample: CNS-CS-13A-1-X 

PR No. DUK-001-PR-01 
Revision 1 

Page H406 of H414



 
Filename: cns0011.tif 
Sample: CNS-CS-6A-P 
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Filename: cns0012.tif 
Sample: CNS-CS-6A-X 
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Attachment 3 
FCL QA Work Instruction DUK-001-WI-02 Rev. 0 

 

PR No. DUK-001-PR-01 
Revision 1 

Page H409 of H414



PR No. DUK-001-PR-01 
Revision 1 

Page H410 of H414

--ruGRD 
FUGRO CONSULTANTS, INC. 

WORK INSTRUCTION Page 1 of 3 

WORK INSTRUCTIONS - DUK·001 WI NO/ 02.... 
Photographic Documentation of Selected CNS Thin Sections 

Duke Energy COLA Program 
Duke Energy William States Lee III Nuclear Energy Station 

Randy Cum best (FCL) and Malcolm 
Issued To: Schaeffer (HDRI DTA) Rev. No.: _0=--__ _ 

Issued By: Mike Gray, FCL Project Manager Date: 8/25/2011 

Valid From: --.:8~/~25~/~11~ ___ to 12/31/11 

Task Description: Perform digital photography on selected CNS 
petrographic thin sections prepared for Duke Power Company during 
construction of the Cherokee Nuclear Station. CNS petrographic thin sections 
(18 in total) are listed on Chain of Custody provided as Attachment 1. 
Photographic documentation shall be performed using Log of CNS Thin 
Sections Examined and Photographed using PetrographiC Microscope 
(Attachment 2) 

The activity described in this work instruction shall be performed by Randy 
Cumbest, FCL Principal Geologist, and Malcolm Schaeffer, FCL Consultant. 

Applicable Technical Procedures or Plans. or other reference: 
1) Project Planning Document DUK-001-PPD (current revision), Duke 

Energy COLA Program 
2) DUK-001-PI-01 (current revision), Geoscience Database Compilation 

Purpose 
The purpose of this work instruction is to describe the process that will be 
followed during the digital photographic documentation of CNS petrographic 
thin sections that may be used to support geologic interpretations for the Duke 
Energy William States Lee III COLA project. The resulting photomicrographs 
may be used to illustrate important geologic features described in Cherokee-
era zone reports (previously qualified and/or proposed for qualification). 

The objective of this process is to create current-day photomicrograph image 
from the surviving CNS thin section samples identified (e.g., etched sample 
number) and listed in Attachment 1. 

Possession of the CNS thin sections is controlled Duke Energy with 
temporary custody provided to Randy Cumbest, FCL Principal Geologist 
and/or Malcolm Schaeffer, FCL Consultant. 
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-ruGRD 
FUGRO CONSULTANTS, INC. 

WORK INSTRUCTION Page 2 of 3 

To confirm proper thin section documentation including digital photographic 
number, thin section identification, and feature description, the evaluation 
process will require agreement between two FCL personnel (FCL Principal 
Geologist and FCL consultant). One individual shall perform data entry and 
the other shall perform a confirming check of all relevant information. Upon 
agreement, each person will initial and date the entry in the appropriate space 
provided on the Log of CNS Thin Sections Examined and Photographed using 
Petrographic Microscope (Attachment 2). 

FCL consultant, Malcolm Schaeffer, will receive the thin sections including 
associated chain of custody form prepared by Duke Energy. The thin sections will be 
transported to the University of Auburn for evaluation. Malcom Schaeffer (FCL 
Consultant) working with Randy Cum best (FCL Principal Geologist) will review each 
thin section and confirm presence or absence of the geologic/petrographic 
feature described in associated petrographic report (not included as part of 
this work instruction). 

Specific Instructions (note attachments where necessary): 
Using a petrographic microscope with integrated digital camera/computer 
perform review of petrographic evaluation of CNS thin section in both plane 
and cross polarized light. Confirm the presence or absence of the feature 
described in the zone report. 

Thin section microphotographs should each be assigned a unique sample 
identification number as follows: CNS-XXXX-P or -X. CNS indicates 
Cherokee Nuclear Station, XXXX indicates the thin section number etched on 
the glass slide, P indicates plane polarized light, X indicates cross polarized 
light. Digital filename shall be numbered sequentially by order of thin section 
evaluation . Each digital image shall include a stamp indicating the CNS thin 
section number. 
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FUGRO CONSULTANTS, INC. 

WORK INSTRUCTION Page 3 of3 

Specific Quality Assurance Procedures Applicable: None. 

Contact FCL project manager upon completion of thin section digital 
photography including photographic documentation and records, and Chain of 
Custody documentation. Prepare a complete and separate copy of all records 
all records at completion of work. The copy should be maintained in FCL 
Augusta, GA office and will serve as a back up record. 

Records: All records generated shall be considered QA records. The 
original records, excluding CNS thin sections and Chain of Custody record , 
shall be returned to the FCL Project Manager. The CNS thin sections 
including completed Chain of Custody record shall be returned to the Duke 
Energy representative . 

Reviewed and Approved By: 

Signature: 

Print Name: 

Field Coordinator: 

Print Name: 

QA Specialist: 

Print Name: 

Work Completed by: 

Print Name: 

Completeness Review 

Michael Gray 

N/A 

N/A 
N/A 
N/A 

Randy Cumbest and Malcolm 
Schaeffer 

Completed By: ....:N..c/.:..A'--________ _ 

Print Name: N/A 

Date: 8/25/2011 

Title: Project Manager 

Date: ..:Nc:./:.:.A-'-_ ___ _ 

Date : ..:N..::I.:..A'--____ _ 

Date : 8/29/2011 

Date : _N:..:/:.:.A-'-___ _ _ 
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Property Custody Document 

Project I Task: Document Identlfler 
Lee Nuclear Station COLA Project; Evaluation of Geologic Samples Surviving from WLS-CK -TS"{)04 
Cherokee Nuclear Station Construction Project; FCL PPD DUK-QOl; FCL Project 2093 Page Number: 

J 
Location From Which Obtained: Purpose: 
Duke Energy Offices, Lee Nuclear Station Project, ECH-09, Cherokee Evaluation of Geologic Samples for Potential Use 
Materials Storage Cabinet in Preparation of Proiect R~port 

Item No. 
1 

Item No. 

QIy. Description of Articles 
18 Eighteen geologic thin section samples surviving from Cherokee-era geologic activities. The eighteen samples are labeled 

as indicated below, with the designations shown written on the sample's protective envelope andlor etched on the samples 
(slides) themselves. Samples with the designation ("2TS) consist of two thin seelion slides in the protective envelope . 

.I FC-105-AV ./ FC-8-1A vi ,; FCS-103 \I / OC-4-1C V I)'C~-1-1 (H), 
thick) . I--

v!OCH-2-1 (H)V v'0CH-2-4 (H) II ~CH-2-5 (HT)~ v' C-31-1A V V C-36 V duplicate 
./ C-45 V ./ C-49 (1) V Iv C-9-4 vi I./' CS-13A-1 V VCS<; (·2TS) i.-' 
if CS<;A (·2IS) ~ ~S<;B (·2TS)L- 3'23672.0 \. 

(·2TSl . 

Chain of Custody / / 
Date Relea III By ~/ / /Re~elj,By/ //./ Purpose 

Signature \ Signature v 

Printed Name f Org Prinled Name I Org 

Signature Signature 

Printed Name I Org Printed Name I Org 

Signature Signature 

Printed Name I Org Printed Name I Org 

Signature Signature 

Printed Name 10rg Printed Name I Org 

Signature Signature 

Printed Name I Org Printed Name I Org 

Final Disposition 

Review and create 
photomicrographs 

I ~ Returned to Originator 
i -~ ~onlinued on Page __ o Other: 
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DIJitaI Pholo Filename Sample No. Not., 

CNSOOOX-Jp2 
Insert thin section number Insert relevant petrographic Information including 

etched on slide mlneraloSical description and relatlonsnip 

ellS" lJr;u I c Al~-~c.I1.J4-J 1>0<" I<.· .......... t '" ~ 

Ir J,s ddD). 'N~-~"'" . '( " • CAl. A ... 3 I r .. < _"",,-_In', /"" .. "". 4~ b, .. 
Co/IJ:' D • 0 '-I C:" ... , .. - ,~ .. ~ " ,< •• I, 

c.NS 0 D' S leu.s -;res-".".", ,U O#·~ ~'#'J v~.~ 

I. 1(' .H • ;:~< . ~,- .. " '< / .. 
C.N 5 • ., CN~ -Dc" .itM .... "- A,~ /~vu· .... e",,,, .1:: 
c .... s D tI "It Ic..t ... Ie"·/ C4ll·k I( " I • < 

GI.lSn."q CliO - CS'J A-',P u L., 
<-AI ~ ""'1> eN ~ ·.SI)';I-I-~ '" L/ 
ell'DoJI :A!S - - ~- ~·Ie ~oJ_ 1:"¥/II"h 
eN .. ",lL !".-< _"~_I.A·k W I I. ~ ",.,..1' . u~"'_ 

Entry Confirmed by R. Entry Confirmed by M. 
CurnbHt Sehaetfer 

'JJ "'fZ.C 
"'l ~ .;.; 

" "" ... .... ~ 
:.:; M '-$ -- .ul'f 

J MK 
..,PJ ".-"" ;./ ~~ -A ,;;;..;. 

!,../J A ... I"'..r 




