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Data Verification Summary 
 

Data Verification Title: Cherokee Nuclear Station Final Foundation Field Maps and Index 
Map                           
ID Number: HRQ-FWLA-001 
Date of Qualification Review Team Meeting: November 12, 2010 
 
Quality Review Team: 

Name Sign    
(Initials) Organization Qualifications 

Jim Cassidy 
 

Duke Energy QA/QC Verification 

John McConaghy 
 

Duke Energy Engineering 

Juan Vizcaya 
 

Enercon Services Inc. Engineering 

Malcolm Schaeffer 
 

HDR/DTA Former Duke Power Project 
Geologist 

Michael Gray  FWLA Project Principal Geologist 

Adam Wade  FWLA Project Geologist 
 
Data / Evidence Considered During the Reviews:  
The contents of the files outlined in attachment 2  were reviewed for applicability 
and completeness. 
 
Critical Attributes Considered During the Reviews:  
Files comprise the hand drawn field maps, including index map, documenting  
observed foundation level mapping conducted at former Cherokee Nuclear Station  
(CNS) Unit 1 and portions of CNS Unit 2.   
  
Basis for Qualification / Non-Qualification: 
The data is qualified to use in WLS evaluations to document final foundation geology   
beneath former CNS units 1 and 2. The information documented in these files was acquired,   
prepared, and verified using the applicable specifications and Duke QA procedures  
governing at the time of gathering and preparation. The CNS final foundation field geologic  
maps, including index map, may be used in corroboration of information. These field maps 
will be used as inputs to develop a final foundation map record to support geologic  
evaluations as part of WLS COLA. 
 
Is the data considered Nuclear Safety Related QA Qualified? _____Yes_____ ( Yes / No) 
 
Recommendations for Additional Qualification Activities: 
None 
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O:\Projects\2000-2099\2093_Duke Compilation Mapping_NK\HRQ\HRQ_001\Forms\Data Verification Summary 
Form\Data Verification Summary Form HRQ-FWLA-001.doc 

 
 
 
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: 
Quality Review Team Lead: ____________________________(Sign)_   Date: 12/02/2010 
 
I approve this Data Verification Package for the usage identified above: 
Approved By: __________________________________________(Sign)_   Date: 12/02/2010 
   (Duke Project Manager or designee) 
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Data Verification Planning Form 
 
Data Verification Title:Cherokee Nuclear Station 
Final Foundation Maps and Index Map 

ID Number: HRQ-FWLA-001 

Scope of Historical Data Requiring Review: 
Sixty (60) hand drawn field geologic maps at 1”=10’ scale of final excavated 
surface of the Cherokee Nuclear Station (CNS), and one (1) hand drawn index map. Mapping  
performed during CNS construction from 1977 to 1982. Attachment 1 summarizes the 
individual field maps to be qualified . Attachment 2 contains .pdf copies of hand drawn 
map panels and index map. Attachment 3 contains a copy of the records transmittal. 
Attachment 4 contains a copy of the written mapping procedures and addendum for the final 
excavation mapping program.  
  
Purpose / Applicability of 
Data: 

 

These field maps will be used as inputs to develop a final foundation map record to 
support geologic evaluations as part of WLS COLA. 
 
Methods of Verification (X): 
 
Peer Review ________     Data Corroboration X     Confirmatory Testing ________ 
  
Rationale:  
The field maps generated for this project were produced using approved standards 
and procedures by Duke Power Company, now Duke-Energy. They represent an in-process 
product with status as of the time work on the Cherokee project was stopped. A copy of the 
Duke Power mapping procedure and addendum is provided in Attachment 4. Current-era  
work will compile information from these field maps to support licensing and  
construction of Lee Nuclear Station 
Need for Data Qualification 
Affirmed By: Michael Gray Date: 5/19/2010 
 FWLA Project Manager (or designee) 
  
Required Organizations for 
Verification: 

 

FWLA with support from Duke-Energy and Enercon. 
 
Duke Approval of Scope and Methods 
Used:  Date:12/02/2010 
 Duke Project Manager (or designee) 
Attachments: 
 Attachment 1 Listing of Field Maps to be Qualified 
 Attachment 2 CNS Final Foundation Field Maps and Index Map 
 Attachment 3 Record Transmittals 
 Attachment 4 Duke Power Company Mapping Procedures and Addendum  
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Attachment 1 - Listing of Field Maps to be Qualified

CNS Records 
Designation

Folder Name File Name/ Map 
Panel # Date of Transmittal Rescanned Map 

Panel File Name Date of Transmittal Map Panel 
Designation

Phase II 
map 1"=10'

Inset map 
1"=10'

20.TIFF March 23 2007 CK10-01A X
21.TIFF March 23 2007 CK10-01A X
22.TIFF March 23 2007 CK10-02B X
23.TIFF March 23 2007 CK10-01B X
24.TIFF March 23 2007 CK10-02D X
25.TIFF March 23 2007 CK10-02A X
26.TIFF March 23 2007 CK10-02F X
27.TIFF March 23 2007 CK10-02E X
28.TIFF March 23 2007 CK10-020 X
29.TIFF March 23 2007 CK10-03A X
30.TIFF March 23 2007 CK10-03B X
31.TIFF March 23 2007 CK10-03C X
32.TIFF March 23 2007 CK10-03D X
33.TIFF March 23 2007 CK10-03E X
34.TIFF March 23 2007 CK10-03F X
35.TIFF March 23 2007 CK10-04A X
36.TIFF March 23 2007 CK10-04B X
37.TIFF March 23 2007 CK10-04C X
38.TIFF March 23 2007 CK10-04D X
39.TIFF March 23 2007 CK10-05A X
40.TIFF March 23 2007 CK10-05B X
41.TIFF March 23 2007 CK10-05C X
42.TIFF March 23 2007 CK10-06A X
43.TIFF March 23 2007 CK10-06B X
44.TIFF March 23 2007 CK10-06C X
45.TIFF March 23 2007 CK10-06D X
46.TIFF March 23 2007 CK10-06E X
47.TIFF March 23 2007 CK10-06F X
48.TIFF March 23 2007 CK10-07F X
49.TIFF March 23 2007 49 CK10-07A.JPEG June 4 2010 CK10-07A X
50.TIFF March 23 2007 CK10-07B X
51.TIFF March 23 2007 CK10-07C X
52.TIFF March 23 2007 52 CK10-07D.JPEG June 4 2010 CK10-07D X
53.TIFF March 23 2007 CK10-07E X
54.TIFF March 23 2007 CK10-07F X
55.TIFF March 23 2007 CK10-08C X
56.TIFF March 23 2007 CK10-08A X
57.TIFF March 23 2007 CK10-08B X
58.TIFF March 23 2007 CK10-08D X
59.TIFF March 23 2007 CK10-09C X
60.TIFF March 23 2007 CK10-09A X
61.TIFF March 23 2007 CK10-09B X
62.TIFF March 23 2007 62 CK10-10B.JPEG June 4 2010 CK10-10B X
63.TIFF March 23 2007 CK10-10A X
64.TIFF March 23 2007 CK10-10D X
65.TIFF March 23 2007 CK10-10C X
66.TIFF March 23 2007 CK10-10F X
67.TIFF March 23 2007 CK10-10E X
68.TIFF March 23 2007 CK10-11E X
69.TIFF March 23 2007 69 CK10-11F.JPEG June 4 2010 CK10-11F X
70.TIFF March 23 2007 CK10-11B X
71.TIFF March 23 2007 CK10-11C X
72.TIFF March 23 2007 CK10-11A X
73.TIFF March 23 2007 73 CK10-11D.JPEG June 4 2010 CK10-11D X
74.TIFF March 23 2007 CK10-12B X
75.TIFF March 23 2007 CK10-12C X
76.TIFF March 23 2007 CK10-12A X

CK10-13 77.TIFF March 23 2007 CK10-13A X
78.TIFF March 23 2007 CK10-14B X
79.TIFF March 23 2007 CK10-14A X

Final Foundation 
Index Map (AKA 
Binder2 2).PDF

November 23 2006 CK-0021-05A Rev.2 NA NA

CK10-14

CK10-09

CK10-10

CK10-11

CK10-12

CK10-05

CK10-06

CK10-07

CK10-08

CK10-01

CK10-02

CK10-03

CK10-04

CNS Map PhaseDuke Energy Records Designation

ATTACHMENT 1O:\Projects\2000-2099\2093_Duke Compilation Mapping_NK\HRQ\HRQ_001\Attachments\Attachment 1 File List\ATTACHMENT 1
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ATTACHMENT 2 
CNS Final Foundation Field Maps and Index Map 
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Replacement Scans  
(Transmitted June 4, 2010) 

 
• 49 CK10-07A.JPEG 
• 52 CK10-07D.JPEG 
• 62 CK10-10B.JPEG 
• 69 CK10-11F.JPEG 
• 73 CK10-11D.JPEG 
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ATTACHMENT 3 
Record Transmittals: 

Historical Mapping of the Excavation for Lee Nuclear Site 
Historical Construction Photos of Unit 1 Area 

Transmitted to FWLA from Duke Energy (March 23, 2007) 
 

Updated Historical Foundation Mapping Documents 
Transmitted to FWLA from Duke Energy (June 4,2010) 

 
Final Foundation Index Map, Geologic Mapping Procedure, and Supplemental Mapping 

Guidance 
Transmittal to FWLA from Duke Energy (November 23, 2010) 
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Duke 
Energy~ 

March 23, 2007 

Mr. Robert Falk 
ENERCON Services 
12850 Middlebrook Rd 
Suite 304 
Germantown, MD 20874 

DUK-OI0 
DUKE LNS COL 'f"./HmAddress· 

--rJa'if~ode EC05Z 
526 South Church Street 
Charloff" NC 2820 1 

704·382-4319 

704·3824545 fax 

Subject: Historical Mapping of the Excavation for Lee Nuclear Site 
Historical Construction Photos of Unit I Area 

Dear Bob, 

Drawings showing the historical mapping of the excavation for Lee Nuclear Station listed below 
G~ are being transmitted via three DVDs with this letter. Construction photos of the Unit I area 

/ I I listed below are also being transmitted via a CD-ROM. 
U. 61%.1 'f 

Three.DVDs Contail1: ' " . 
Folder CK 10-0 I (Drwgs 20, 21) 
Folder CK 10-02 (Drwgs 22,23,24,25,26,27,28) 
Folder CK 10-03 (Drwgs 29,30,31,32,33,34) 
Folder CK 10-04 (Drwgs 35,36,37,38) 
Folder CK 10-05 (Drwgs 39,40,41) 
Folder CK 10-06 (Drwgs 42,43,44,45,46,47) 
Folder CK 10-07 (Drwgs 48,49,50,5 1,52,53,54) 
Folder CK 10-08 (Drwgs 55,56,57,58) 
Folder CK 10-09 (Drwgs 59,60,61) 
Folder CK 10-10 (Drwgs 62,63,64,65,66,67) 
Folder CK 10-11 (Drwgs 68,69,70,71,72,73) 
Folder CK 10-12 (Drwgs 74,75,76) 
Folder CK 10- 13 (Drwg 77) 
Folder CK 10-14 (Drwgs 78,79) 

CD-n:OM,ContainS: 
Construction Photos 
No, 436,467 ,476,485,501,503,504,518,530,544,557 ,641 ,653,670, 
792,832,833,922, I OJ 2, 1359,1360 

. , ' . . 

www.duke -energy.com 
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1 If you have any questions, please call me at 704-382-4319. 

Sincerely, 

Dale M Smith 
Civil Engineering Lead 

Enclosures: Three DVDs 
CD-ROM 

Cc: Mike Gray, Lettis (with enclosure) 
R. L. Morgan, Ir. (without enclosure) 
I. S. Thrasher (without enclosure) 
4000.01-09 (without enclosure) 
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['Energy. 
""" &,,,,, 
EClJ9lY 5211 SOIAh 0tJrch Streel 
CIwIo(te, He 282(11·1006 

/ 

~ ., 

'-

Jun. 4,2010 

Mr . Tom Slavonic . 
Enercon Services 
4490 Old William Penn Highway 
Murrysville, PA 15668 

--= P.O. BoJ' 1006 - ro:J9D 
Ch.riJIte, He 28201·1006 
704.J82-7830 

704-382·2038 faK 

Subject: Updated Historical Foundation Mapping Documents 

Dear Tom: 

The attached CD contains updated scans of five historical field documents that were 
problematic for the foundation mapping work being performed by FWLA. This information 
supplements and replaces that transmitted by Duke Energy's letter of March 23, 2007 (Dale 
Smith to Bob Falk) for these five map panels. The five files are identified as shown below. 

Map Panel Former New File Name File Properties Designation File Name 
CK10-07A 49.til 49 CK10-07A,ioo Created 6/3/2010 5:32 om' Size 10 108 309 bytes 
CK10-07D 52. til 52 CK10-07D.ip~ Created 6/3/20 10 5:33 pm' Size 7,049,104 bytes 
CK10-l0B 62.til 62 CK10-l0B.ioa Created 6/3/2010 5:34 om; Size 10,205,854 bytes 
CK10-ll F 69.til 69 CK10-ll F.jpo Created 6/3/2010 5:35 pm' Size 4,143 323 bytes 
CK10-11D 73.til 73 CK10-l1D.jpg Created 6/3/2010 5:36 pm' Size 6,244,638 bytes 

If you have questions, please call me at 704-382-7830. 

Sincerely. 

~\~:!~~L . 
Engineering cans~M-
Enclosure: 1 CD as described 

cc: Mike Gray, FWLA (wI enclosure) 
R.L. Morgan (w/o enclosure) 
J.S. Thrasher (w/o enclosure) 
J.R. Cassidy (w/o enclosure) 
4000 .01 -09 (wi enclosure) 

www.duke-enefEy·com 



Duke Energy 

EC09D/ 526 South Church Street 

Charlotte, NC 28201-1006 

Mailing Address: 

P.O. Box 1006 – EC09D 

Charlotte, NC 28201-1006 

704-382-7830 

704-382-2038  fax 

 

 

 
November 23, 2010 
 
Mr. Tom Slavonic 
Enercon Services 
4490 Old William Penn Highway 
Murrysville, PA  15668 
 
 
Subject:   Final Foundation Index Map, Geologic Mapping Procedure, and  

Supplemental Mapping Guidance 
 
 
Dear Tom: 
 
 
After our recent teleconference on qualification of Cherokee legacy geologic mapping 
documentation, Adam Wade pointed out that FWLA still needed to receive controlled distribution 
of several documents, including the Final Foundation Index Map, and the geologic mapping 
procedures, as well as input on those procedures from Dr. Hatcher.  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 CK1108.00” was 
retrieved from Malcolm Schaeffer’s Cherokee correspondence files that are now maintained as 
part of the Lee project documentation.  The documents containing “LETCo” in the filename were 
retrieved from the Law Engineering Cherokee files at MACTEC. 
 
Comparison of the Duke and Law versions of the Geologic Mapping procedure give high 
confidence that the content of the two is the same, and reflects the procedures used in the field.  
 
The Duke archive microfilm record contains only the first page of Dr. Hatcher’s letter, but it is the 
same as the first page of Mr. Schaeffer’s complete (two-page) document.  Comparing Mr. 
Schaeffer’s CK1108.00 complete Hatcher document to the comparable document from Law, 
one can confirm that the content is the same.   
 
The CK1108.00 version and the Law version of the Hatcher letter differ in some cosmetic ways 
such as pagination.  I believe this can be explained by recalling that in 1977, such letters were 
produced on a typewriter, and a letter to two different companies would normally have two 
originals typed.  It is not unreasonable to expect that a 1977 typist may have created different 
page breaks for the two letters, while maintaining the same content.   
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Mr. Tom Slavonic 
November 23, 2010 
Page 2 of 2 

The Final Foundation Index map is easily identified by its file name. The files are identified as 
shown in the listing below. 

File Name 

}F97&-1 130 Geologic Mapping p4~edure, Pearce to Sams 
From Duke Microfilm Reel 3184\.odf 

}F976.1130 Geologic MapPin~)7rocedure, Pearce to Sams 
From LETCo Cherokee Filesl.odf 
1977.~~2 Gao Mapping Letter, Ha~~er 10 Sams and 
Pearce From Duke MFS CK1 108.00todf 
1 977~~2 Goo Mapping letter, Halch,:)~~~ams and 
Pearce From Duke Microfilm Reel 3184. f 
1977~~2 Geo Mapping letter, Hal~~~~o Sams and 
Pearce From LETCo Cherokee Files. f 

Final Foundation Index Map (AKA Binder2 2).pdf 

If you have questions, please call me at 704·382·7830. 

Sincerely, 

Engineering Consul 
'--./'-./ 

Enclosure: 1 CO as described 

cc; i era , 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) 
4000.01-09 (wi enclosure) 

File Properties 

Created S;ze (Bytest 

11/2212010 05:31 PM 808352 

11/22/2010 05:32 PM 1,975820 

11 /2212010 05:34 PM 517 068 

1112212010 05:34 PM 85,621 

1112212010 05:35 PM 341 589 

10/0912006 09:27 AM 30,201,242 



 
 
 
 

ATTACHMENT 4 
Duke Power Company Mapping Procedures and Addendum 
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Duke Power Company 
Project 81 

Cherokee Nuclear Station 
Geologic Mapping Procedure 

(November 30, 1976) 
Transmitted to Law Engineering Testing Co. from Duke Power Company 

[Duke File Name:1976-1130 Geologic Mapping Procedure, Pearce to Sams 
(From Duke Microfilm Reel 3184).pdf] 
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Kr. C. E. Sams 
Law Engineering Testing Co. 
P. O. Box 11297 
Charlotte. H. C. 28209 

R£: Cherokee 1-) 
Geologie Mapping 
File No: CK-tl08.o0 

Deal" Mr. Sams; 

Attached Is a copy of the procedure we propose to use for geologic mappIng 
at Cherokee for your review. Pleaee plan to meet with us at the Electric 
Center on Monday, December 13. 1976, at 2%00 p.m. to discuss our overall 
IYpplng program at Cherokee and law Englneering's r,le In that program. \Ie 
pan dlseuss any eocments you mIght have on the proc.3dure a~ that time. 

Yours vary truly, 

L. C. Dall, Chief Engtneer 
Clvll/Envlr~~t81 Division 

8y: I. W. Pearce, Prlnc1pa1 Engineer 

fWP/gc 

Attachment 

cc, C. Q.. Reeves 
O. R. Privett 
K. F. Schaeffer 

1 

',\,/-' . ,f~ 
j \) \' 
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HovOl-nber 30, 1976 

Kr. C. E. Sa."115 
Law Englneerfng Testing Co. 
P. O. Box 11297 
Char'otte. H. C. 28209 

Rf: Cherokee 1-, 
Geologic Happing 
FII. No: CK-1103.oo 

Deal' Hr. Sams; 

AttBehed Is 0 COpy of the procedure we propose to use for geologic:: mapping 
at Cherokee for your revIew. P'eaee plan to meet with us at the Electric: 
Center on Konday, December '3, 1976. at 2tOO p.m. to discuss our overa" 
mawlng program at Cherokee end law Engineering's r,18 In that program. \Ie 
pan dIscuss any eocments you might have on the pr~re 8~ that time. 

Yours v~ry tru1y, 

L. C. Dall, thief EngIneer 
Civil/Environmental Division 

8y: J. W. Pearce, PrIncipal EngIneer 

fWP/gc: 

Attachment 

ees C. Q. Reeves 
O. R. Privett 
K. F. Sehaeffer 



Geologic Happing Procedure 
Out J inc 

SECTiON I - GENERAL DESCRIPTION 

A, Purpose 

B. Scope of Happing and Sequence 

C, Definition of Responsible Parties 

I) 

2) 

3} 

s) 

Responsible Engineer 

Geologist 

Fie Id Eng inecr 

Independent Geologic Consultant 

D. Assignment of Res~Jnsibilities 

I} Geologist 

2) Field Engineer 

3) Consultant 

4} Independent Geologic Consultant 

E. Requirements for t~apping 

1) Phase I - Initial Happing 

2) Phase II - Fin31 Excavation Happing 

SECTiON II - TECH" I CAL ASPECTS OF H.4PP I NG 

CK 1108-00 
ATTACHMENT 

SECTION III - INVESTIGATING ArlO DOCUMEtHING GEOLOGIC FAULT FEATURES 
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Geologic Happing Procedure 
Out 1 inc 

SECTION I - GENERAL DESCRiPTION 

A. Purpose 

B. Scope of Happing and Sequence 

C. Definition of Responsible Parties 

l) 

2) 

3) 

Responsible Engineer 

Geologist 

Field Engineer 

5) Independent Geologic Consultant 

O. Assignment of Responsibilities 

1) Geo log i st 

2) Field Engineer 

3) Consultant 

4) Independent Geologic Consultant 

E. Requirements for Happing 

1) Phase I - Initial Happing 

2) Phase II - Fi n31 Excavation Happing 

SECTION II - TECHUICAl ASPECTS OF H.I\PPING 

CK 1108-00 
ATTACHMENT 

SECTION III - mVEsTiGAT HlG AND OOCUMEtH ING GEOLOGIC FAULT FEATURES 



DUKE POWER COHPI\NV 
PROJECT 81 

CtlEROKEE UUCLEI\R STI\TIOU 
GEOlOG I CHAPP mG PROCEOURE 

Section I - General Description 

A. PURPOSE 

CK 1108··00 

ATTACHMENT 

The purpose of the geologic mapping program for Cherokee Stnllon is to provide 
a permanent record of the foundation conditions encountered In areas of 
safety-related structures as outlined in PSAR Section 2.5.1.2(9). This 
Section of the procedure outlines the relationship of responsibilities and 

\ 
activities beh-leen Design Engineering and Construction Departments, and the 
Consultants in the fol1a~ing areas: 

Scope of Happing and Sequence 
Definttion of Parties 
Assignment of Responsibilities 
Requirements for Happing 

B. SCOPE OF HAPPING AND SEQUEUCE 

The geologic mapping required by this procedure shall be performed for 
certain designated areas including the follO\"ing major plant structures: 

(I) Power Block Area - (Reactor Building, Auxiliary Building and 
Turbine Building Complex) 

(2) Nuclear Service Water Pond Dam foundation 
(3) NSW Pond Spi 11\'Jay Control Section foundation 
(4) NSW Pump Structure foundations 

The complete program of geologic mapping shall be sequenced in tv~ basic 
phases depending on the extent of excavation progress. 

Phase I - Scale 1'~20' - Happing of the top of rock before blasting 
is started in pO\"ler b lock area on Iy. Deta i led mapping at 

1"=5' vlhere necessary. 
Phase II - Scale 111=10' - Happing of final excavated surfaces. Detailed 

mapping at 1"=5' \-.. here necessary. 
When the final foundation grade is above top of rock, no Phase I mapping 
\-ti J1 be necessary. Scale for final t71apping in saprolite shall not be less 

than 1"=20'. 
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DUKE POWER COHPI\NY 
PROJECT 81 

CtlEROKEE NUC LEAR 5TI\ T I ot~ 
GEOLOGIC HAPPIHG PROCEDURE 

Section I - General Description 

A. PURPOSE 

CK 1108·"00 

ATTACHMENT 

The purpose of the geologic mapping program for Cherokee St(lUon is to provide 

a permanent record of the foundation conditions encountered In areas of 

safety-related structures as outlined in PSAR Section 2.5.1.2(9). This 

Section of the procedure outlines the relationship of responsibilities and 
\ 

activities between Oesi9n Engineering and Construction Departments, and the 
Consultants in the foll~~ing areas: 

Scope of Happing and Sequence 
Definition of Parties 

Assignment of Responsibilities 

Requ i rements for l-tapping 

B. SCOPE OF HAPPING AND SEQUEtlCE 

The geologic mapping required by this procedure shall be performed for 

certain designated areas including the f0110\'1ing major plant structures: 
(l) PO\'ler Block Area - {Reactor Bui lding, Auxi1 iary Building and 

Turbine Building Complex} 
(2) Nuclear Service Water Pond Dam foundation 
(3) NSW Pond Spi I h-Jay Control Section foundation 

(4) NSW Pump Structure foundations 

The complete program of geologic mapping shall be sequenced in t~~ basic 

phases depending on the extent of excavation progress. 

Phase I - Scale 111=20' - Happing of the top of rock before blasting 
is started in pO\'ler block area only, Detailed rnapping at 

1"=5' ~/here necessary. 

Phase II - Scale ]1'=10' - Happing of final excavated surfaces. Detailed 

mapping at 1"=5' ,-.. here necessary. 

When the final foundation grade is above top of rock, no Phase I mapping 

will be necessary. Scale for final mapping in saprolite shall not be less 

than P'=20·. 

I 



CK - . 
C. OEFHIITJON OF RESPOUSIBlE PARTIES 

(1) Respons ih Ie ~_~g!~ - The Princi pa I Eng Inccr in CI'il,-gC of the 

responsible Civil Projects Section in the Civil/EnvIronmental Division 

of Design Engineering Depal-t:-ent 0" his designat£'cl representative. 

(2) Geologist - The individual designated by Chief Enqlllecr of Civil! 

Environl7',cntal Division to act as his field repre~~ntative in any 

nlatte,'s [)ert.:lining to geologic ~3PDing, 

(3) FIeld Engineer - The sp(?cific individual designa tr ,{\ by the 

Construction Oepartn'2nt Project Manager to be respollsible for the 

coordination of all construction support or activities required for 

carrying out the geologic r2pping program. 

(4) Consultant - The person or persons assigned by laH Engineering 

t? and Testing Co. (LETCo) ;;ith sufficient training and experience to 

~ assist \-lith field n1Clpping \o:ork and revieH of dra\-:ings and reports 

o 

., 
C 

when requested by the Geologist or Responsible Engineer. 

(5) Independent Geologic Consultant - A third-party consultant (or 

consultants) with recoqnized expertise in the geology of the area 

engaged specifically for this \-:ork, This consultant \-/i 11 provide 

independent revie\"1 of fault features and supporting data and 

conclusions ;-lhere NRC notification is required for non-simi lar 

features as defined in Section Ill. 

D. ASSIGNMENT OF RESPONSIBILITIES 
All parties invobed in the geologic mapping program \-lin have general 

overall responsibilities to jointly support the requirer.;er:t of the mapping 

program, to pursu~ their respective assignments in a timely and professional 

manner, and to assure that the resulting maps, data, reports, and document~ 

are sufficient in content and accuracy to acco.-nplish the puq)ose intended. 

The specific scope of responsibility for each of thc partics for field OIapl'll1C) 

\,.-ork is outlined bela.-/: 

(1) Geologist-
a. Supervises and coordinates all field geologic activity 

involved in mapping. 
b, Schedules mapping of nrepared areas designated hy the Field 

Engineer and coordinates required construction support \-lith 

Field Engineer. Provides Field Engineer with estimate of time 

required for mapping in specific areas. 

-2-
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'c. OEFItIITION OF RESJ'OUSIBlE PARTIES 

(I) Re~onsibte __ !)~91neet.: - The Principal Engineer in ctltl,-ge of the 

responsible Civil Proiects Section in the Civil/EnvIronmental Division 

of Design Engineedng DeDa,-t~nt 0'" his designat('rI representative. 

(2) Geologist - The individual designated by Chief Enfllneer of Civi II 
EnvironrrcCntaI Division to act as his field repre!';('f\tative in any 

nlattel'S pcrtOlining to geologic ~3PDing. 

(3) Fte Id Eng i I}f'~-'=. - Th<: speci f ic ind ivi dua I des igna f (,d hy the 

Construction Deparhlcnt Project Hanager to be responsible for the 

coordination of all construction support or activities required for 
carrying out the geologic r2pping program. 

(4) Consultant - The person or persons assigned by la\-1 Engineering 

to? and Testing Co. (UTeo) .;ith sufficient training and experience to 

...0 ass i st \-li th fie Id n~pping ",:ork and revieH of drat-dngs and reports 

o 

v 
CO 

") 

C 

when requested by the Geologist or Responsible Engineer. 

(5) Independent Geoloqic Consultant - A third-party consultant (or 

conSUltants) with recognized expertise in the geology of the area 
engaged specifically for this ,-:ork. This consultant \-/i II provide 

independent revie\-I of fault features and supporting data and 

conclusions ~-Ihere NRC notification is required for non-similar 

features as defined in Section III. 

D. ASSIGNMEUT OF RESPONSIBILITIES 

All parties invohed in the geologic mapping program \>/ill ha-/e general 

overall responsibilities to jointly support the requirerocr:t of the mapping 

program. to pursu~ their respective assignments in a timely and professional 

manner, and to assur~ that the resulting maps, data, reports, and document5 

are sufficient in content and accuracy to acco.-npl ish thc PUr"POSe intended. 

The specific scope of responsibility for each of the parties for field m'llll'lnq 

\·.'ork is outl ined beIOl"/: 

(1) Geologist-

a. Supervises and coordinates all field geologic activity 

involved in mapping. 

b. Schedules mapping of nrepared areas designated by the Fi€'ld 
Engineer and coordinates required construction support \-lith 

Field Engineer. Provides Field Engineer with estimate of time 

required for mapping in specific areas. 
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CK 1108-00 
c. octclT,lncs the need for and extent of support Ih'tcssary from 

Consul tant (lETCO) and schcdules personncl rcqul tNI for mapping. 
d. Schedules and supervi ses as necessary a 11 off I c<-! draft ing 

associated \-Jith preparation of geologic maps. 
e. Coordinates review of field and office \'lOrk, Including 

preraration and revie\'l of reports, \-Jith Consu1t(\nt (lETCO). 
f. Schedules and coordinates site visits of Indepf'"dcnt Geologic 

Consultant when visits are required. 
9. Releases investigated areas to Field Engineer nfter completion 

of geologic mapping. 
h. When designated, represents Oesign Engineering during NRC 

sit~ visits and inspections regarding geologic n~tters .. 

(2) Field EnQineer -
a. Schedules availability of areas to be mapped and assures that 

specific areas are cleaned and maintained untii mappl"9 l~ 

complete. 
b. Coordinates eartll\olOrk operations in areas requiring mapping 

\otHh Geologist and advises \'lhen areas are ready for mapping. 
c. Schedules and coordinates labor, equipment, survey support, 

~nd other construction resources as necessary to assure that 

mapping can be completed as soon as possible. 

(3) Consultant (lETCO) -
a. Provides geologist personnel support for assistance in mapping 

when requested by the Geologist and/or the Responsible Engineer. 

b. Revic\ols all maps, drao .. zi~9s. data and reports relating to 
geo lo~r~' and foundat ion condi t ions and offers co:nmcnts and 
suggestions as requested by the Geologist antVOl' the Responsible 

Engineer. 
c. Provides other specialized assistance in personnel or services 

if requested by the Geologist and/or the Responsible Engineer. 

(4) Independent Geologic Consultant -
a. Shall provide inspecti0'1, revie\-J and opinions pertaining to 

data developed for special features in consultation \~ith Duke 
and Consu 1tant (lETCO) :-.11cn requested by the G.~o 109 i stand/or 

the Responsible Engineer. 

-3-

0464 

PR No. DUK-001-PR-01 
Revision 0 
Page E87 of E160CK 1108-00 

c. Determines the need for and extent of support Ih'f;essary from 

Consultant (lElCO) and schedulcs personnel rcqult(!d for mapping. 
d. Schedulcs and supervises as necessary all orflc~ drafting 

associated \oJith preparation of geologic maps. 
e. Coordinates review of field and office \'lork. Including 

preraration and revieH of reports, \oJith Consult"'nt (LElCO). 

f. Scllcdules and coordinates site visits of Indepondcnt Geologic 
Consultant when visits are required. 

g, Releases investigated areas to Field Enginecr ~fter completion 

of geologic mapping. 

h. When designated, represents Oesign Engineering during NRC 

sitd visits and inspections regarding geologic matters •. 

(2) Field Enqineer -

a, Schedules availability of areas to be mapped and assures that 

specific areas are cleaned and maintained untii mapping ~~ 

cO"'1plete. 

b. Coordinates eartll\'lOrk operations in areas requiring mapping 

\'lith Geologist and advises \·:hen areas are ready for mapping. 

c. Schedules and coordinates labor, equipment, survey support, 

~nd other construction resources as necessary to assure that 

mapping can be completed as soon as possible. 

(3) Consultant (lElCO) -

a, Provides geologist personnel support for assistance in mapping 

\-Ihen requested by the Geologist and/or the Responsible Engineer. 

b. Revie\'ls all maps, dra·..:irgs. data and reports relating to 

geology and foundation condit!ons and offers co;nrl'lents and 

suggestions as requested by the Geologist arHVm' the Responsible 

Eng i nee r. 

c. Provides other specialized assistance in persomml or services 

if requested by the Geologist and/or the Responsible Engineer. 

(4) Independent Geologic Consultant -

a. Shal1 provide inspecti!y." revieN and opinions pertaining to 

data developed for special features in consultation \'1ith Duke 

and Consultant (lETCO) ~1en requested by the G~ologist andlor 

the Responsible Engineer. 
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..• b. /·IilY provide other service<; a~ Illlly be necess;)ry I f requested by 

the Responsible Engineer. 

E. REQUIREHENTS FOR HAPPING 

Phase I - In i tI a J~~l~~ i n9 (Top of Rock) 
During early construction on the site. the Geologist \-lifl f!!onltor the overall 
earthmoving activities and \'/ill record in a Geologic Field log and by use of 
photographs any significant observable geologic features In the areas to be 
mapped. At an ;)ppropriate time before rock excavation bcC)illS, the Field 
Enginee~ will notify the Geologist when an area will be ready for inspection 
and rr.app ing. The Fie Id Eng i neer \'/i 11 coord i nate the necessary construct ion 
resources to prepare tha area for rr.apping. 

Excavated areas vii 11 be rnapped at elevations Nhere earth and rock materials 
can no longer be removed with earthmoving equipment and blasting is required 
for further excavation. Preparation of an area for mapping \-lill normally 
consist of a general clean-up of ~oose surface materials and gentle sloping 
of surfaces. where practicab Ie. lini ted portions of the area may have to be 
cleaned more thoroughly '-'f air or \·!ater hoses, etc •• to permit more detailed 

mapping. if features requiring detail study are found. 

For areas scheduled to be mapped. the Geologist will sch~d~'e appropriate 
Duke Personnel and lETCO personnel, if required. to carry out the mapping 
in that area. In areas of exposed rock the Field Engineer will coordinate 
with survey crews to establish a 20 ft. grid reference system. The grid 

shall be plainly vi<;ible and sh;11 J be capable of being easi Iy photographed. 
Iridescent type paint may be used for marking the grid ann ~levalions shall 
be determined on certain grid points as rcquestcd by the Geologist to assist 

in map \·lOrk. A 5 ft. grid may be required in some areas if determined necessary 
by the Geologist. 

If the area to be mapped contains sloped surfaces, at. greater lhan 300 angle 
fro"1 horizcntal, or nearly vertical \'./alls. the Geologist may request the 
Field Engineer to have the slope marked off in grids on the slope area. The 
Field Engineer shall also schedule and provide appropriate construction equipment 
or safety-ropes. etc., to allovi taking of structural readings on steep 

slopes as requested by the Geologist. When all mapping of an 

-4-
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. • b. nay provide other service<; a~ lIl<'1y be necess;)IY I f requested by 
the Responsible Engineer. 

E. REQUIREHENTS FOR HAPPING 

Phase I - Initla~~~1~~in9 (Top of Rock) 

During early construction on the site. the Geologist \-li 11 I',onltor the overall 

earthmoving activities and \'/ill record in a Geologic Field log and by use of 

photographs any significant observable geologic features In the areas to be 

mapped. At an ;)ppropriate time before rock excavation bcC)ins. the Field 

Enginee~ will notify the Geologist when an area will be ready for inspection 

and rrapping. The Field Engineer \.,j II coordinate the nec.essary construction 

resources to prepare tha area for rr.apping. 

Excavated areas \-/i II be rnapped at elevations ""here earth and rock materials 

can no longer be removed ~..,ith earthmoving equipment and blasting is required 

for further excavation. Preparation of an area for mapping wi II normally 

consist of a general clean-up of !oose surface materials and gentle sloping 

of surfaces, \'/here pract icab Ie. liT"i ted portions of the area may have to be 

cleaned more thoroughly '-'I air or \'!ater hoses, etc., to permit more detailed 

mapping, if features requiring detail study are found. 

For areas scheduled to be mapped, the Geologist will sch~d~le appropriate 

Duke Personnel and lETCO personnel, if required, to carry out the mapping 

in that area. In areas of exposed reck the Field Engineer \·;i 11 coordinate 

with survey crews to establish a 20 ft. Qrid reference system. The grid 

shall he plainly vic;ible and sh;111 be capable of being eas; ly photographed. 

Iridescent type paint may be used for marking the grid anrl ~levalions shall 

be detenmined on certain grid points as requested by the Geologist to assist 

in map \·}()rk. A 5 ft. grid may be required in some areas if determined necessary 
by the Geologist. 

I f the area to be mapped contains s Joped surfaces, at. greater than 300 ang Ie 

fro"'1 horizcntal, or nearly vertical \'Ialls, the Geologist may request the 

Field Engineer to have the slope marked off in grids on the slope area. The 

Field Engineer shall also schedule and provide appropriate construction equipment 

or safety-ropes. etc., to allovl taking of structural readings on steep 

slopes as requested by the Geologist. When all mapping of an 
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areal has h~cn c~"rlptcd, the Geologist will release the are~ to lhe Field 
En9ineer for subscquC'nt excavation. 

Phase II -" Fina} Excavation Happing 

As the excavation of an area to be mapped nears final grade, the Field 

Engineer \'lill advise the Geologist of the expected date ~o/hen excavation 
and cleanup of the area loli" be complete and avai lable fo/" 

mapping. The Geologist "till then determine the expected fllo)PPing completion 
date based on his estimate of required work for the area. 

TIle area shall be mapped as SOon as practicable after it is cleaned. 

Various special equipment and methods may have to be employed by the Field 

Engineer to maintain a mappable surface. Nornal'y, visible 10 ft. grid 

reference points hli J1 be prov"ided by the Field Engineer for Phase II mapping. 

'-!l The Geologist shal I coordinate the mapping with the Field Engineer so that 
~ priority ~~~ he p!~~cd c" any critical portions of an area. 

When final mapping has been completed in the area, the Geologist \'/il' 
release that area to the Field Engineer for construction. 

-5-
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tll'ca' has been cOlnplptcd. thc GCQ1o~iist \'Ii II release the ill'eil to the Field 
Engineer for subscqllf'nt excavation_ 

phase II -' FJnal Excavation HappiJ:!!!. 
As the excavation of an area to be mapped nears final grade. the Field 

Engineer \-li II advise the Geologist of the expected date ".'Ihen excavation 
and cleanup of the arca \'/i I I be complete and ava i lab Ie for 

fTl<')pping. The Geologist \-/ill then determine the expected ru·)pping completion 

date based on his estimate of required work for the area. 

TI\e area shal' be mapped as soon as practicable after it is cleaned. 

Various special ~quipment and methods may have to be employed by the Field 
Engineer to maintain a.mappable surface. Horr~lly, visible 10 ft. grid 

reference points ,,,111 be provided by the Field Engineer for Phase 11 mapping • 

..a The Geologist shall coordinate the mapping \"Iith the Field Engineer so that 

~ priority ~~~ be p!eccd 0 .. any critical portions of an area. 

o 

..,. 
C 

When final mapping has b~en completed in the area, the Geologist wil' 

release that area to the Field Engineer for construction . 
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Geologic features shall be mapped ilt the top of rock, or Phnsc I mapping 
sta~e, at a scale of 1"=20' on base maps. Any detail mappln9 of features 
sha II be at a sca Ie of 1"=5'. Photographs reproduced to all appropriate 
scale may be used as permanent record and for checking field mapping as 
determined necessary by the Geologist. 

In the final Phase II foundation mapping stage, structtll'al data \.,ill be 
taken concurrent·ly \'/ith the mapping effort \-1henever deemed necessary by the 
field Geologist. Density of structural readings in the pO\·mrhouse excavation 
should be about.2 readings per 10 ft. grid square or as many as deemed 
necessary by the Geologist to get a representative sample of the geologic 
features. The data should include measurements of the foJ 100·ling types of 
geologic occurrences, \'/here appl icable:. 

fol iation - type, strike, dip, \'1eathering 
joints - spacing, continuity, separation, roughness fill material, 

strike, dip 
shear planes 
and faults - brecciation, offsets, strike, dip 

contacts - rock types, weathering 

f":; As detennined by the field Geologist, sufficient samples should be selected 
~ for study in thin section. The thin section data obtained should be keyed 
o into the mapping and compared \·lith thin sect ion data obtained during 

previous studies in the area. For fault features, additional thin sections 
- and other data may he requi red. 

•• 

An appropriate index system shall be established to reference samples, features, and 

data to physical locations in the mapped areas. The system shall be suitable 

for cross-referencing and grouping of similar and non-similar features. 

In addition, any potential problen features that may have engineering significance 
and ,·,ilI affect structure des ign or construct ion dUe to joints, shear zones or 
weathered condition of rock should be reported to the Responsible Engineer. 
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!ect~on II - Technical Happing Aspects OK 1108-00 
Geologic features shall be mapped ilt the top of rock, or PhllSC I mapping 
sta~e, at a sea Ie of 1"=20' on base maps. Any deta i 1 ffiapl>ln9 of features 
sha 11 be at a sca Ie of 1"=5 I. Photographs reproduced to illt appropriate 
scale may be used as permanent record and for checking field mapping as 
determined necessary by the Geologist. 

In the final Phase II foundation r.1apping stage, structural data \-iill be 
taken concurrent-Iy \·lith the mapping effort ,-,henever deemed necessary by the 
field Geologist. Oensity of structural readings in the pO\·:erhouse excavation 
should be about.2 readings per 10 ft. grid square or as many as deemed 
necessary by the Geologist to get a representative sample of the geologic 
features. The data should include measurements of the follO\·ling types of 
geo log i c occurrences, v/here app I icab le:_ 

foliation - type, strike. dip, \'/eathering 
joints - spacing, continuity, separation, roughness fill material, 

strike, dip 
shear planes 
and faults - brecciation, offsets, strike, dip 

contacts - rock types, lI'leather i ng 

tr.:;. As detenilined by the field Geologist, sufficient samples should be selected 
~ for study in thin section. The thin section data obtained should be keyed 
o into the mapping and compared \·/ith thin sect ion data obtained during 

previous studies in the area. For fault features. additional thin sections 
. and other data may he requi red_ 

. .. 

An appropriate index system shall be established to reference samples. features, and 

data to physical locations in tne mapped areas. The system shall be suitable 

for cross-referencing and grouping of similar and non-similar features. 

In addition, any potential probleD features that may have ~ngineerin9 significance 
and \'1m affect structure design or construction dUe to joints,shear zones or 
weathered condition of rock should be reported to the Responsible Engineer. 
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'Scct1ion III - Investigating and Documenting Geologic Faul~re()tures 

A. INTRODUCTION 
Extensive stUdies of fault features characteristIc of the region and of the 
project site area have been made at the Catawba Nuclear Station (Docket 
nos. 50-1t13 and _ltl1~) during geologic mapping and at the ChC'rokee project 
site in support of the Preliminary Safety Analysis Report foe' project 
licensing. These ~tudies(l) establish that numerous fault r~otures occur 
and can be anticipated in any large excavation in the region. 

B. PURPOSE 
The purpose of t~is section is to establish a procedure for investigating 
and documenting geological fault features. The fault investigation will 
utilize data from previous studies \'lhere applicable. 

C. SCOPE 
This Investigation relates directly to those geologic fault features 
occurring in excavations required for safety related structure foundations. 

D. PROCEDURE 
I. Geologic mapping \·1ill be conducted as stated in Cherokee PSAR.Section 

2.5.1.2(9) and Section IE and Section II of this Procedure. 

2. In the event a feature as described belol'! is discovered the (field) 
Geologist will promptly notify the Responsible Engineer. Features which 
are reportable to Responsible Engineer may include brecciated zones 

COQt~ining offsets and any other offsets or displaced feature of tectonic 
origin. 

3. The Responsible Engineer wi 11 hold any structure constrllc:tion in an 
area containing a feature as described in 2 above until a detenmination 

. , ~ 

(1)Reference: Cata\ ... ba Nuclear Station - PSAR, Chapter 2, Section 2.5, Appendices 
2C and 2£ 

- "Final Geological Report on Brecciated Zones" 
Cherokee "uclear Station - PSAR, Chapter 2, Section 2.5, Appendices 

2C and 2£ 
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'Sect1ion III - Investigating and Oocumenting Geologic Fau1.l FCiltures 

A. INTRODUCTION 
Extensive studies of fault features characteristIc of thc "o~llon and of the 
project site area have been made at the Catav/ba Nuclear Stillion (Docket 
tlos. 50-1'13 and -l~lri) during geologic mapping and at the Ch("'okee project 
site in support of the Preliminary Safety Analysis Report for project 
licensing. These ~tudies(1) establish that numerous fault ft'lltures occur 
and can be anticipated in any large excavation in the region. 

B. PURPOSE 
The purpose of t~is section is to establish a procedure for investigating 
and documenting geological fault features. The fault investigation will 
uti I ize data from previous studies \'lhere appl !cable. 

C. SCOPE 
This Investigation relates directly to those geologic fault features 
occurring in excavations required for safety related structure foundations. 

D. PROCEDURE 
1. Geologic mapping ,-Ii II be conducted as stated in Cherokee PSAR Section 

2.5.1.2(9) and Section IE and Section II of this Procedure. 

2. In the event a feature as described belO'.-! is discovered the (field) 
Geologist \.,ill promptly notify the Responsible Engineer. Features \'1hich 
are reportable to Responsible Engineer may include brecciated zones 

cOQt~ining offsets and any other offsets or displaced feature of tectonic 
Orlg1 n. 

3. The Responsible Engineer will ho:d any structure constrllr.tion in an 
area containing a feature as described in 2 above until a detenmination 

_ , 1 

(I)Reference: Catawba Nuclear Station - PSAR, Chapter 2. Section 2.5, Appendices 
2C and 2E 

- IIFinal Geological Report on Brecciated Zonesll 

Cherokee nuclear Station - rSAR, Chapter 2, Section 2.5, Appendices 
2C and 2E 

-1-
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CK 1]08-00 
,can be made J) that the feature is simi lar to featuro"i lit'evlously studied 
by obse"vation and that Its relevant characteristics can be determined by 
correlation to previously studied features or(2) that the feature is not 
similar to any previously studied feature and requiros new investigation~ 

4. For similar features (described in iten 3(1), the GcoltJ~Jist \-lill so 
notify the Responsible Engineer ",/ho \-Ii 11 release \'Jork I" the area <IS 

soon as the Geologist has indexed the feature, document~d it by detailed 
mapping and photographs, dnd established the feature's similarity to a 
previously established feature. This similarity will be documented 

5. 

by comparing relevant characteristics to features observed and studied 
at Cata~.roa U~lclear Station during mapping or in any of the numerous 
test pits opened at the Cherokee site during subsurface investigative 
studies. Where this similarity can be established and documented, 
mapping and project \-/ork \'li I' continue routinely. A tabular sUITmary 
\'li I I be prepared "'/hich indexes each occurrence of a feature and makes 
specific comparison to a previously studied feature. Documentation will 
be subject to audit during field inspections by NRC. 

For features 'o/here simi larity cannot be establ ished by comparison to 
features previously studied at the Cherokee or Cata\ma sites, the 
Responsible Engineer will continue to hold \~rk in the area and 

notify the URC Project Hanager of the discovery. The geologic feature 
\ii 11 then be left exposed for ten (10) days for NRC inspection. 

C 5a. Duke '-lith the assistance of LaN Engineering Testing Cowpany and/or 

other consu ltant "li II map the featu re. deve lop data, and determi ne if 
the feature falls in the sequence of geologic events established and 
reported in the Cherokee PSAR. 

Sb. A third party, independent geologic consultant, \"li I I be ('ngaged and wi II 
visit the site to examine the feature and examine the data developed 
by Duke and lETCo and/or other consu J tant. The Geo log i s t \'/i 11 not i fy 
the Re$ponsible Engineer (\o/hen geologic mapping, photography and field 
data gathering have been cOOlpleted) that investigations have been 
completed and documented. The independent consultant wi I' report his 
findings to the Responsible Engineer. 

-8-
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.can be made I) that the fC(lture is simi lar to fcaturo'l I"-evlously studied 
by obsel-vation and that Its relevant characteristics Ciln be determined by 

correlation to previously studied features 0,-(2) that the feature is not 

simi lar to any previously studied feature and requires n('\-/ investigation., 

4. For similar features (described in iten 3(1», the Geologist will so 
noti fy the Respons ib Ie Eng incer v/ho \'Ii I I re lease \oJorl I" the area as 

soon as the Geologist has indexed the feature, documellt~d it by detailed 

mapping and photographs, clOd established the feature's similarity to a 

previously established feature. This similarity will he documented 

by comparing relevant characteristics to features observed and studied 

3t Cata~..roa tl~lclear Station during mapping or in any of the numerous 

test pits opened at the Cherokee site during subsurface investigative 

studies. Where this similarity can be established and documented, 

mapping and project vJOrk \-Ii 11 continue routinely. A tabular sUlfmary 

\'li II be prepared which indexes each occurrence of a feature and makes 

specific comparison to a previously studied feature. Documentation will 
be subject to audit during field inspections by NRC. 

5. for features to/here similarity cannot be established by comparison to 

features previous Iy studied at the Cherokee or Catal.roa sites, the 

Respons ib Ie Eng ineer wi 11 cont inue to hold \-K>rJ< in the area and 

noti fy the NRC Project '-tanager of the di scovery. The geologic feature 

\oIi 11 then be left exposed for ten (10) days for NRC inspection. 

C 5a. Duke \-lith the assistance of LaN Engineering Testing Cowpany and/or 

other consultant \-li 11 map the feature. develop data, and determine if 

the feature falls in the sequence of geologic events established and 

reported in the Cherokee PSAR. 

Sb. A third party. independent geologic consultant, \",ill be Nlgaged and will 

visit the site to examine the feature and examine the datd developed 

by Duke and LETCo and/or other consultant. The Geologist \1il1 notify 

the Responsible Engineer (lrlhen geologic mapping, photography and field 

data gathering have been c(Xnpleted) that investigations have been 

completed and documented. The independent consultant will report his 

findings to the Responsible Engineer. 

-8-
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CK 1108-00 1 
5c.l If the independent geologic consultant concurs with Duko's conclusions, 

the Responsible Engineer \.,.ill then release the area fot' pl'oject 
construction activity upon completion of item 5b. 

5d. For non-s imi lar features a report \'Ii 11 be prepared \'/h i eh sha 11 cons i st 
of the fo 110\'ling: 

(I) D~scription of the feature including the investigation nhd description 
of data obtained 

(2) Geologic history 
(3) Summary and conclusions 
(4) Geologic maps and photographs 
(5) Report of findings by Geologic Consultant 
(6) This report and other data \'/i 11 be avai lable for NRC revie\'I whenever 

requested. 

-9-
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5c.11f the independent geologic consultant concurs with Duko's conclusions, 

the Respons ib Ie Engt neer l-li II then re lease the area fOl" IH'oject 
construction activity upon completion of item 5b. 

5d. For non-simi lar features a report \-li II be prepared \'/hich shall consist 
of the fo 110\-/ing: 

(I) D~scription of the feature including the investigation ohd description 
of data obtained 

(2) Geologic history 

(3) Summary and conclusions 

(4) Geologic maps and photographs 

(5) Report of findings by Geologic Consultant 

(6) This report and other data \'till be available for NRC revie\'\I whenever 

requested . 

-9-



 
 
 
 
 

Addendum to Mapping Procedures 
(April 22, 1977) 

Transmitted to Law Engineering Company and  
Duke Power Company from Clemson University 

[Duke File Name:1977-0422 Geo Mapping Letter, Hatcher to Sams and 
Pearce (From Duke Microfilm Reel 3184).pdf] 
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Mr, I, W. Pearce

C_/,J1_En_li1_bi_mentalDivision
_ke' I_ow_et"Comj:)any
P._b_, [3bx2178
Charlotte, NC 28242

and

Mr. C. E. Sams
Assistant Vice,President
Law Effg"i_ie:_|hg_TestingCompany

Charlot_E_,N_C 28209

¢_ A m'_e_t_g:_Wash_ld April 13, 1917, at Cherokee Nuclear Station _forthe
purpose,of examining bedrock features in the cleaned area in the Number l Turbine

Buj.ldi_g._Present at the meeting were Malcomb N. Schaeffer, Duke Power company,
0 Ne|] 0,iG_ibert, Law Engineering Testing Company and myself.

: "Tge _e_t'ingbegan with a preliminary briefing by Malcomb Schaeffer over lunch.
We arr_ved at the site at about l :00 PM and joined N. J. Gilbert on the cleaned

_r area ih Number 1 Turbine BUil'ding. We examined bedrock lithologies and structures
and studied the I" = 20' geologic maps prepared of the cleaned area.

After the examination of bedrock features on the site we returned to the con-
struction site office to discuss the nature of the geologic mapping and more specifi-

,_ cally the problems related to I" = 5' scale mapping and what should be mapped.

"_ The following recommendations were formulated as a result of these discussions:

_" I. Mapping of features at I" = 5' scale.

(a) There should be a minimum of 2 feet offset on a fault. This is the
threshold of visibility of offset at the l" = 20' scale.

and/or

(b) There should be 50 feet traceable length on a fault. This is again
related to a significant threshold of prominence of a structural feature
on a I" = 20' scale map.

and/or

(c) Cataclastic zones of significant thickness. A minimum thickness of 1
foot is arbitrarily chosen.

Corollary to the above:

Combinations of greater offset with less traceable length and/or thicker
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. APICIL. ~I,q=rr 
MF, I. W. Pe~rce 
pf;inc1pa) -En~Jin~~r 
Ci'~n~EnYirc)ninenta 1 Oivi s i on 
otJk~'Po~r Cotnpany 
P'. "tl-~ Bbx 2178 
Charlotte, NC 28242 

and 

Mr. C. E. Sams 
. As!>istan~ .Vjc;~-President 

law En~'i9_ee_~ing Testing Company 
P. 0 • Box 11297. . 
Charlotte~' HC 28209 

~ar SfJYS:~:::' 
kmeitlg~pwas h~'ld April 13,1977, at Cherokee NuClear Station 'for the 

purpos,~> of ~x~l1lining bedrock features in the cleaned area in the Number 1 Turbine 
Bul,lding •.. :ipreseilt at the meeting were MalComb N. Schaeffer, Duke Power Companys 
NeiJ ~. Gilberts law Engineering Testing Company and myself. 

;. '.- Th'emeet'ing began with a preliminary briefing by Malcomb Schaeffer over lunch. 
We arrlvedat the site at about 1 :00 PM and joined N. J. Gilbert on the cleaned 
area in Ntimber 1 Turbine BliHding. We examined bedrock lithologies and structures 
and studied the 1" = 20 ' geologic maps prepared of the cleaned area. 

After the examination of bedrock features on the site we returned to the con-
struction site office to discuss the nature of the geologic mapping and more specifi-
cally the problems related to 1" :: S' scale mapping and what should be mapped. 

The following recommendations were formulated as a result of these discussions: 

1. Mapping of features at 1" =: S' scale. 
(a) There should be a minimum of 2 feet offset on a fault. This is the 

threshold of visibility of offset at the 1" =: 20' scale. 
and/or 

(b) There should be SO feet traceable length on a fault. This is again 
related to a significant threshold of prominence of a structural feature 
on a 1" = 20' scale map. 

and/or 
(c) Catac1astic zones of significant thickness. A minimum thickness of 1 

foot is arbitrarily chosen. 

Corollary to the above: 

Combinations of greater offset with less traceable length and/or thicker 
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Mr. I. W. Pearce 
Principal Engineer 
Civil-Environmental Division 
Duke Power Company 
P. O. Box 2178 
Charlotte, NC 28242 

and 

Mr. C. E. Sams 
Assistant Vice-President 
Law Engineering Testing Company 
P. O. Box 11297 
Charlotte, NC 28209 

Dear Sirs: 

A meeting was held April 13, 1977, at Cherokee Nuclear Station for the 
purpose of examining bedrock features in the cleaned area in the Number 1 Turbine 
Building. Present at the meeting were Malcomb N. Schaeffer, Duke Power Company, 
Neil J. Gilbert, Law Engineering Testing Company and myself. 

The meeting began with a preliminary briefing by Malcomb Schaeffer over l unch. 
We arrived at the site at about 1 :00 PM and joined N. J. Gilbert on the cleaned 
area in Number 1 Turbine Building. We examined bedrock lithologies and structures 
and studied the 1" = 20' geologic maps prepared of the cleaned area. 

After the examination of bedrock features on the site we returned to the con-
struction site office to discuss the nature of the geologic mapping and more specifi-
cally the problems related to 1" = 5' scale mapping and what should be mapped. 

The following reconmendations were formulated as a result of these discussions: 

1. Mapping of features at 1" = 5' scale. 
(al There should be a minimum of 2 feet offset on a fault. This is the 

threshold of visibility of offset at the 1" = 20' scale. 
and/or 

(bl There should be 50 feet traceable length on a fault. This is again 
related to a significant threshold of prominence of a structural feature 
on a 1" = 20' scale map. 

and/or 
(cl Cataclastic zones of significant thickness. A minimum thickness of 1 

foot is arbitrarily chospn. 

Corollary to the above: 

Combinations of greater offset with less traceable length and/or thicker 
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Mr . I. W. Pearce , 
Mr. C. E. Sams 
April 22, 1977 
Page -2-

catac last ic zones may in the Geologist ' s judgment warrant 1" = 5' sca le 
mapping . Also, greater traceable l ength and l esser offset may l ikewise 
req uire 1" = 5' sca le mapping. 

2. Repetitious sampling of features otherwi se establ i shed as similar dur ing the 
initia l phases of the top of rock mapp ing program should not be undertaken. 
However, samples should be taken at the discretion of the Geo l og i st . 

We returned to the site at 5:25 P.M. after the above recommendations were 
formulated and examined a fault previously not seen by the Independent Geologic 
Consultant. The above recommendation s were appl i ed to thi s fault and appeared 
to work well. 

The meeting was adjourned at 6:00 P.M . 

RDH: sr 

cc : Dr. Donald T. Secor, Jr. 

;;:;''& ~cr 
Robert D. Hatcher, Jr. 
Professor of Geology 
Cl emson University 
Clemson, SC 29631 



 
 
 
 
 
 
 

Duke Power Company 
Project 81 

Cherokee Nuclear Station 
Geologic Mapping Procedure 

(November 30, 1976) 
Transmitted to Law Engineering Testing Co. from Duke Power Company 

[Duke File Name:1976-1130 Geologic Mapping Procedure, Pearce to Sams 
(From LETCo Cherokee Files).pdf] 
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, . O. BOll 2\78 

DUKE POWER COMPANY 
GENERAL OFFICES 

November 3D, 1976 

Mr. C. E. Sams 

A22 SOUTH CHURCH STREET 

CIIARLOTI"E. N. C. 28201 

Law Engineering Testing Co. 
P. O. Box 11297 
Charlotte, N. C. 28209 

RE: Cherokee 1-3 
Geologic 
FileNo: 

Dear Mr. $ams: 

Mapping 
CK-II08.00 

TElEPHONE , AREA 1 04 
314 · 40 I 1 

GILaQf!r 
'<i 

( is 
Attached is a copy of the pr9cedure we propose to use for geologic mappi ng 
at Cherokee for your review .. 1 Please plan to meet with us at the Electric 
Center on Ho"th!!))J December ;~ 1976, at 2:00 p.m. to discuss our overall 
mapping program at Cherokee and Law Engineering's role in that program. We 
can discuss any comments you might have on the procedure at that time. 

Yours very truly, 

L. C. Dail. Chief Eng ineer 
Civil/Environmental Division 

IWP/gc 

Attachment 

cc: C. Q. Reeves 
D. R. Privett 
M. F. Schaeffer 
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Geologic Mapping Procedure 

Outline 

SECTION I - GENERAL DESCRIPTION 

A. Purpose 

B. Scope of Mapping and Sequence 

C. Definition of Responsible Parties 

1) Responsible Engineer 

2) Geologist - ,r(YILCoLrYl 

3) Field Eng ineer 

4) Consultant 

5) Independent Geo log i c Consu I tant 

D. Assignment of Responsibilities 

I) Geo log ist 

2) Field Engineer 

3) Consultant 

4) Independent Geologic Consultant 

E. Requirements for Mapping 

I) Phase I - Initial Mapping 

2) Phase II - Final Excavation Mappi ng 

SECTION II - TECHNICAL ASPECTS OF MAPPING 

SECT ION III - INVESTIGATING AND DOCUMENTING GEOLOGIC FAULT FEATURES 
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DUKE POWER COMPANY 
PROJECT 81 

CHEROKEE NUCLEAR STATION 
GEOLOGIC MAPP ING PROCEDURE 

Section I - General Descriptio~ 

A. PURPOSE 

The purpose of the geologic mapping program for Cherokee Station is to prov ide 
a permanent record of the foundation conditions encountered in areas of 

safety-related structures as outl ined in PSAR Section 2.5.1.2(9). This 

Section of the procedure outl ine s the relationship of respon sibil ities and 

activities between Design Engineering and Construction Departments, and the 

Consu ltants in the following areas: 

Scope of Mapp i n9 and Sequence 

Definition of Parties 
Assignment of Responsibi I ities 

Requirements for Mapping 

B. SCOPE OF MAPPING AND SEQUEIJCE 

The geologic mapping required by this procedure shall be performed for 

certain designated areas including the following major p lant structures: 
(I) Power Block Area - (Reactor Building, Auxiliary Building and 

Turbine Building Comp'lex) 
(2) Nuclear Service Water Pond Dam foundation 
(3) NSW PondSpillway Control Sect ion foundation 
(4) NSW Pump St ructure foundat ions 

The complete program of geologic mapping shal I be sequenced in two basic 
phases depending on the extent of excavation progress. 

Phase I Scale 1"=20' - Happing of the top of rock before blasting 
is started in power block area only. Deta i led mapping at 
1"=5 1 where necessary. 

Phase II - Scale 1"= 10 1 
- t1apping of final excavated surfaces. Detailed 

mapping at 1"=5 1 where necessary. 
When the fina l foundation grade is above top of rock, no Phase I mapping 
wil l be necessary. Scale for final mapping in sapro lite shall not be less 

than 1"=20 1
• 
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C. DEFINITION OF RESPONS I BLE PART IE S 

( I ) Responsible Engineer - The 
r espons ib Ie C i v II Projects 

Principal Engineer in charge of the JuvI.\J,P-..J\I?'c£ 
S t · . th C' 'I/E' t I oAf . ~ :: ("!(lf> __ _ ec Ion In e I VI nvtronmen a I VIS l on 

of Design Engineer in~1 Depat'tment or his designated representative. 

(2) Geologist - The ind ividual designated by Chief Engineer of eiv; 'J f()f, Lf.. o ,-M 
Environmen t al Division to act as his f ie ld represen t ati ve in any 
matters pertain ing to geolog ic mapping. 

(3) Fi eld Engineer - The specific indiv idual designated by the 
Construction Department Project Manager to be respons ibl e for t he 
coordination of all construction s upport or activities required for 
carrying out the geologic mapping program. 

(4) Consultant - The person or persons assigned by Law Engineering 

(5 ) 

and Testing Co. (LETCo) wi th sufficien t training and experience t o 
assist with f ield mapp ing wo r k and rev iew of drawings and reports 
when requested by t he Geologist or Responsible Engineer. 
Independent Geo logic Consultant - A third-party consu ltant (or 
consulta nt s) with recogni zed exper tise in the geo logy of the area 
engaged spec i f ically f o r this work . This consultant wi 11 provide 
independent rev i ew of fault features and supporting data and 
conclus ions vJhere NRC notification is required for non-similar 
features as defined in Secti on Ill. 

O. ASSIGNMENT OF RESPONSIBILITIES 
All part ie s invo lved in the geologic mapp ing program will have general 
overa ll responsibi li t ies to jointly support the requirement of the mapping 

program, t o pursue t heir respective ass ignments in a timely and profess iona l 
man ner, and to assure that the resulting maps, data, reports, and documents 
are suff icient in content and accuracy to accomplish the pu r pose int ended. 

I 1 1 \ So" ~i ,<r c.<r 

The specific scope of responsib ili ty for each of t he parties for f ie ld mapping 
work i s outl ined below: 

(I) Geologist-
a. Superv ises and coordinates all f ield geo log ic act i vity 

involve d in mapp ing. 
b . Schedules mapping of prepared areas designated by the Field 

Enginee r and coordinates requ ired construction s u pport with 

Field Engineer. Prov ides Field Engineer with estimate of ti me 
req uired for mapping in spec ific areas. 

-2-
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c. Determines the need for and extent of support necessary from 
Consultant (LETCe) and schedules personnel required for mapping. 

d. Schedules and supervises as necessary all off ice drafting 
associated with preparation of geologic maps. 

e. Coordinates review of field and office work, incl uding 
prepa ration and review of reports, with Consultant (LETCO). 

f. Schedules and coordinates site v isits of Independent Geologic 
Consultant when visits are required. 

g. Releases investigated areas to Field Engineer after completion 
of geolog i c mapp i ng. 

h. When designated, represents Design Engineering dur ing NRC 

site visits and inspections regard ing geolog ic matters. 

(2) Field Engineer -
a. Schedules ava ilabili ty of areas to be mapped and assures that 

specific areas are cleaned and main tained until mapping is 
complete . 

b. Coordinates earthwork operations in areas requiring mapping 
with Geologist and adv i ses when areas are ready for mapping. 

c. Schedules and coordinates labor, equ i pment, survey support, 
and other construction resources as necessary to assure that 

mapping can be completed as soon as possible. 

(3) Consultant (LETCO) 

a. Prov ides geologist personnel support for assistance in mapp ing 
when requested by the Geologist and/or the Responsible Enginee r . 

b. Reviews all maps, drawings, data and reports relating to 
geo logy and foundation conditions and offers comments and 
suggestions as requested by the Geologist ancVor the Responsible 
Eng i neer. 

c. Provides other specialized assistance in personnel or services 

if reque sted by the Geologist and/or the Responsible Eng ineer. 

(4) Independent Geologic Consultant -
a. Shall prov ide inspection, review and opinions pertaining to 

data developed for special features in consultation with Duke 
and Consultant (LETCO) when requested by the Geologist and/or 
the Res ponsible Engineer . 

- 3-
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b. May provide other services as may be necessary if requested by 
the Responsible Engineer. 

E. REQUIREMENTS FOR MAPP ING 

Phase I - Initial Mapping (Top of Rock) 

During early construction on the site, the Geologist wi II monitor the overall 
earthmoving activities and will record in a Geolog ic Field log and by use of 
photographs any significant observable geologic features in the areas to be 
mapped. At an appropriate time before rock excavat ion beg in s, the Field 
Engineer will notify the Geologist when an area wi II be ready for inspect i on 
and mapping. The Field Engineer will coordinate the necessary construction 
resources to prepare tha area for mapping. 

Excavated areas wi I I be mapped at elevations where earth and rock mater ials 
can no longer be removed ~ i th earthmoving equipment and blasting is required 
for further excavat ion. Preparation of an area for mapping wi II normally 

consist of a general clean-up of loose surface materials and gentle sloping 
of surfaces, where practicable. limited portions of the area may have to be 
cleaned more thoroughly by air or water hoses, etc., to permit more detailed 
mapping, if features requ iri ng deta i l study are found . 

For areas scheduled to be mapped, the Geologist will schedule a pp ropriate 
Duke Personnel and lETCO personnel, i f required, to carry out the mapping 
in that area. In areas of exposed rock the Field Engineer wi II coordinate 

with survey crews to establish a 20 ft. grid reference system. The grid 
shall be plainly visi b le and shall be capable of being easily photographed . 
Iridescent type paint may be used for marking the grid and elevations sha1i 
be determ ined on certain grid points as requested by the Geolog i st to assist 

in map work. A 5 ft. grid may be required in some areas if dete rmined necessary 
by the Geologist. 

If the area to be mapped contains sloped surfaces, at . greater than 30° ang le 
from horizontal, or nearly vertical walls, the Geologist may request the 
Field Engineer to have the slope mal'ked off in grids on the slope area. The 
Field Engineer shall also schedule and provide appropriate construction equipment 
or safety-ropes, etc., to al low taking of structural readings on steep 

slopes as requested by the Geologist. When all mapping of an 

-4-
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area has been completed, the Geologist will release the area to the Field 
Engineer for subsequent excavation. 

Phase II - Final Excavation Mapping 
As the excavat ion of an area to be mapped nears final grade., the Field 
Engineer will advise the Geologist of the expected date when excavation 
and cleanup of the area wi ll be complete and available for 
mapp ing. The Geologist ~l ill then determine the expected mapping completion 
date based on h i s estimate of requ i red work for the area. 

The area shall be mapped as soon as practicable after i t is cleaned. 
Various special equipment and methods may have to be employed by the Fie ld 
Engineer to maintain a mappable surface. Normally, visible 10 ft. grid 

reference points will be prov i ded by the Field Engineer for Phase II mapp ing. 
The Geologist shall coordinate the mapping with the Fie ld Eng inee r so that 

priority can be placed on any crit i cal portions of an area. 

When final mapping has been completed in the area , the Geologist wi l l 
release that area to the Field Engineer for construction . 

-5-
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Section II - Technical Mapping Aspects 

Geologic features shall be mapped at the top of rock, or Phase I mapping 

stage. at a scale of 1":=:20 ' on base maps. Any detai I mapping of features 

shall be at a scale of 1":=:5 ' . Photographs reproduced to an appropriate 

scale may be used as permanent record and for checking field mapping as 

determined necessary by the Geologist. 

In the final Phase II foundation mapping stage. structural data will be 
taken concurrently with the rr~pping effort whenever deemed necessary by the 

field Geologist. Density of structural readings in the powerhouse excavation 

should be about 2 readings pe.r 10 ft. grid square or as many as deemed 

necessary by the Geologist to get a representative sample of the geologic 

features. The data should include measurements of the following types of 

geologic occurrences, where applicable: 

foliation - type. strike, dip, weathering 

joints - spacing. continuity, separation, roughness fill material. 
strike, dip 

shear planes 
and faults - brecciation. offsets. strike, dip 

contacts - rock types. weathering 

As detennined by the field Ge.ologist, sufficient samples should be selected 

for study in thin section. The thin section data obtained should be keyed 

into t he mapping and compared with thin section data obtained during 

previous studies in the area. For fault features. additional thin sections 

and other data rna..,.., be requi r·ed. 

An appropriate index system shall be established to reference samples. features. and 

data to physical locations in the mapped areas. The system shall be suitable 

for cross-referencing and grouping of simi lar and non-simi lar features. 

In addition, any potential pr·oblem features that may have engineering significance 

and will affect structure design or construction due to joints.shear zones or 

weathered condition of rock should be reported to the Responsible Engineer. 

-6-
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Section III - Investiqating and Documenting Geologic Fau l t Features 

A. I NTROOUCT ION 

Extensive studies of fault fe.3tures characteristic of the region and of the 
project site area have been m.3de at the Catawba Nuclear Station (Docket 

Nos. 50-413 and -414) during geologic mapping and at the Cherokee project 
site in support of the Prelim i nary Safety Analysis Report for project 
licensing. These studies(l) establish that numerous fault features occur 

and can be anticipated in any large excavation in the region. 

B. PURPOSE 

The purpose of this section is to establ ish a procedure for investigating 
and documenting geological fault features. The fault investigation will 
utilize data from pr ev ious studies where applicab le. 

C. SCOPE 

Thi s Investigation relates directly to those geologic fault features 
occu rring in excavations required for safety related structure foundations. 

O. PROCEDURE 

I. Geologic mapping will be conducted as stated in Cherokee PSAR Section 
2.5. I . 2(9) and Section IE and Section II of this Procedure. 

2. In the event a feature as described below i s discovered the (neld) 

Geologist will promptly notify the Responsible Engineer. Features which 

are reportable to Responsible Engineer may include brecciated zones 

co~t~ining offsets and any other offsets or displaced feature of tectonic 
ongln. 

3. The Responsible Engineer will hold any structure construction in an 

area containing a feature as described in 2 above until a determinatjon 

(I)Reference: Catawba Nuclear Station - PSAR, Chapter 2, Section 2.5, Appendices 
2C and 2E 

- "Final Geological Report on Brecciated Zones" 
Cherokee Nuclear Station - PSAR, Chapter 2. Section 2.5. Append i ces 

2C and 2E 

-7-
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can be made I) that the feature is similar to features prev ious ly studied 
by observation and that j~ relevant characteristics can be determined by 
correlation to previously studied features or(2) that the feature is not 
similar to any previously studied feature and requires new invest igat ion. 

4 . For similar features (described in item 3(1)), the Geologist will so 
notify the Responsible Engineer who wi II release work in the area as 
soon as the Geologist has indexed the feature. documented it by detai led 
mapping and photographs, and established the feature's similar i ty to a 
previously established feature. This similarity will be documented 
by comparing relevant characteristics to features observed and studied 
at Catawba Nuclear Station during mapping or in any of the numerous 
test pits opened at the Cherokee site during subsurface investigative 
studies. Where this simi larity can be establ ished and documented, 
mappi ng and project work will continue rout ine ly. A tabu lar summary 
will be prepared which indexes each occurrence of a feat u re and makes 
specific comparison to a previously studied feature. Documentation will 
be subject to audit during field inspections by NRC. 

5. For features where similarity cannot be established by compar i son to 
features previously studied at the Cherokee or Catawba sites, the 
Respons ible Engineer will continue to ho ld work in the area and 
notify the NRC Project Hanager of the discovery. The geologic feature 
will then be left exposed for ten (10) days for NRC inspection. 

5a. Duke with the assistance of Law Engineering Test i ng Company and/or 
other consultant wi I I map the feature, develop data, and determine if 
the feature falls in the sequence of geolog ic events established and 
reported in the Cherokee PSAR. 

5b. A third party. independent geologic consultant, will be engaged and will 
visit the site to exami ne the feature and examine the data deve loped 
by Duke and LETCo and/or other consultant. The Geologist will notify 
the Responsible Engineer (when geologic mapping, photography and field 
data gatheri ng have been completed) that invest igations have been 
completed and documented~ The independent consultant will report h is 
findings to the Responsible Engineer. 

-8-
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5c. If the independent geologic consultant concurs wi t h Duke 1s conc lusions. 
the Responsible Eng i neer will then release the area for project 
construct ion act ivity upon completion of item 5b. 

5d. For non- sim il ar features a report wi 11 be prepared which shall consis t 
of the fo ll owing: 

(I) Descr i pt ion of the feature inc lud ing the invest igat ion and descript ion 
of data obtai ned 

(2) Geologic history 
(3) Summary and conclusions 
(4) Geologic maps and photog raphs 
(5) Report of findings by Geologic Consul t ant 
(6) This report and other data wi I I be available for NRC revi ew whenever 

reques t ed. 

-9-



 
 
 
 
 
 
 

Addendum to Mapping Procedures 
(April 22, 1977) 

Transmitted to Law Engineering Company and  
Duke Power Company from Clemson University 

[Duke File Name:1977-0422 Geo Mapping Letter, Hatcher to Sams and 
Pearce (From LETCo Cherokee Files).pdf] 
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Mr. C. E. Sams 
Assistant Vice-President 
Law Engineering Testing Company 
P. O. Box 11297 
Charlotte. NC 28209 

and 

Mr. I. W. Pearce 
Pri nc i pa 1 Engi neer 
Civil -Environmental Division 
Duke Power Company 
P. O. Box 2178 
Charlotte. NC 28242 

Dear Sirs : 

1. /' / 1_ 

A meeting was held April 13, 1977, at Cherokee Nuclear Station for the 
purpose of examining bedrock features in the cleaned area in the Number 1 Turbine 
Building. Present at the meeting were Malcomb N. Schaeffer, Duke Power Company, 
Neil J. Gilbert, Law Engineering Company and myself. 

The meeting began with a preliminary briefing by Malcomb Schaeffer over lunch. 
We arrived at the site at about 1:00 PM and joined N. J. Gilbert on the cleaned 
area in Number 1 Turbine Building. We examined bedrock lithologies and structures 
and studied the 1" = 20 ' geologic maps prepared of t he cleaned area. 

After the examination of bedrock features on the site we returned to the con -
struction site office to discuss the nature of the geologic mapping and more specifi-
cally the problems related to 1 II = 5' sca le mapping and what shou ld be mapped. 

The following recommendations were formulated as a result of these discus sions: 

1. Mapping of features at 1" = 5' scale. 
(a) There should be a min imum of 2 feet offset on a fault . This;s the 

threshold of visibility of offset at the lU = 20' scale. 
and/or 

(b) 

and/or 

There should be 50 feet traceable length on a fault. 
related to a significant threshold of prominence of a 
on a 1" = 20' scale map. 

This ;s again 
structural feature 

(c) Cataclastic zones of significant thickness. A minimum thickness of 1 
foot is arbitrarily chosen. 
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Mr. C. E. Sams 
Mr. I. W. Pearce 
April 22, 1977 
Page -2-

Corollary to the above: 

Combinations of greater offset with less traceable length and/or thicker 
cataclastic zones may in the Geologist's judgment warrant 1" = 5' scale 
mapping. Also. greater traceable length and lesser offset may likewise 
require 1" = 5' sca le mappi ng. 

2. Repetitious sampling of features otherwise established as simi1ar during 
the initial phases of the top of rock mapping program should not be under-
taken. However. samples should be taken at the discretion of the Geologist. 

We returned to the site at 5:25 P.M. after the above recommendations were 
formulated and examined a fault previously not seen by the Independent Geologic 
Consultant. The above recommendations were applied to this fau lt and appeared 
to work wel l. 

The meeting was adjourned at 6:00 P.M. 

RDH: sr 

cc: Or. Donald T. Secor. Jr. 

Sincerely. 

~D~at~~ 
Professor of Geology 
Clemson University 
Clemson, SC 29631 



 
Data Verification Summary 

 
Data Verification Title: Cherokee Nuclear Station Service Building Final Foundation Field 
Maps (SB1 and SB2)                          
ID Number: HRQ-FWLA-002 
Date of Qualification Review Team Meeting: November 12, 2010 
 
Quality Review Team: 

Name Sign    
(Initials) Organization Qualifications 

Jim Cassidy 
 

Duke Energy QA/QC Verification 

John McConaghy 
 

Duke Energy Engineering 

Juan Vizcaya 
 

Enercon Services Inc. Engineering 

Malcolm Schaeffer 
 

HDR/DTA Former Duke Power Project 
Geologist 

Michael Gray  FWLA Project Principal Geologist 

Adam Wade  FWLA Project Geologist 
 
Data / Evidence Considered During the Reviews:  
The contents of the files outlined in attachment 2  were reviewed for applicability 
and completeness. 
 
Critical Attributes Considered During the Reviews:  
Files comprise the hand drawn field maps, documenting observed foundation level mapping 
conducted at the former Cherokee Nuclear Station (CNS) Service Building. 
 
 
Basis for Qualification / Non-Qualification: 
The data is qualified to use in WLS evaluations to document final foundation geology   
beneath former CNS Service Building. The information documented in these files were  
acquired,  prepared, and verified using the applicable specifications and Duke QA procedures 
governing at the time of gathering and preparation. The CNS Service Building final  
foundation field geologic maps may be used in corroboration of information. 
These field maps will be used, in addition to the CNS Units 1 and 2 maps, as inputs to  
develop a final foundation map record to support geologic evaluations as part of WLS  
COLA. 
Is the data considered Nuclear Safety Related QA Qualified? _____Yes_____ ( Yes / No) 
 
Recommendations for Additional Qualification Activities: 
None 
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O:\Projects\2000-2099\2093_Duke Compilation Mapping_NK\HRQ\HRQ_002\Forms\Data Verification Summary 
Form\Data Verification Summary Form HRQ_002.doc 

 
 
 
 
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: 
Quality Review Team Lead: ______________________________(Sign)_   Date: 12/02/2010 
 
I approve this Data Verification Package for the usage identified above: 
Approved By: __________________________________________(Sign)_   Date: 12/02/2010 
   (Duke Project Manager or designee) 
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Data Verification Planning Form 
 
Data Verification Title: Cherokee Nuclear Station 
Service Building Final Foundation Maps (SB1 and 
SB2)  

ID Number: HRQ-FWLA-002 

Scope of Historical Data Requiring Review: 
Two hand drawn field geologic maps at 1”=10’ scale of final excavated surface of the 
Service Building for the Cherokee Nuclear Station (CNS). Mapping was performed during 
CNS construction from 1977 to 1982. Attachment 1 summarizes the individual field maps 
to be qualified . Attachment 2 contains .pdf copies of the hand drawn map panels. 
Attachment 3 contains a copy of the record transmittal. Attachment 4 contains a copy of 
the written mapping procedures and addendum for the final excavation mapping program. 
 
 
 

 

Purpose / Applicability of Data:  
These field maps will be used, in addition to the CNS Units 1 and 2 maps, as inputs to  
develop a final foundation map record to support geologic evaluations as part of WLS  
COLA. 
 
Methods of Verification (X): 
 
Peer Review ________     Data Corroboration X     Confirmatory Testing ________ 
  

 
 

Rationale:  
The field maps generated for this project were produced using approved standards 
and procedures by Duke Power Company, now Duke-Energy. They represent an in-process 
product with status as of the time work on the Cherokee project was stopped. A copy of the 
Duke Power mapping procedure and addendum is provided in Attachment 4. Current-era  
work will compile information from these field maps to support licensing and  
construction of Lee Nuclear Station. 
Need for Data Qualification Affirmed By:          Michael Gray Date:10/15/2010 
 FWLA Project Manager (or designee) 
  
Required Organizations for Verification:  
FWLA with support from Duke-Energy and Enercon. 
 
Duke Approval of Scope and Methods Used:  Date:12/02/2010 
 Duke Project Manager (or designee) 
Attachments: 
 Attachment 1 Listing of Field Maps to be Qualified 
 Attachment 2 CNS Service Building Final Foundation Field Maps SB1 and SB2 
 Attachment 3 Record Transmittals 
 Attachment 4 Duke Power Company Mapping Procedures and Addendum  
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ATTACHMENT 1 
 Listing of Field Maps to be Qualified 
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Duke Energy Records Designation CNS Records 
Designation CNS Map Phase

Folder Name File Name Date of Transmittal Map Panel 
Designation

Phase II map 
1"=10'

Service Building 122_20101012.JPEG 10/13/2010 SB1 X
123_20101012.JPEG 10/13/2010 SB2 X
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ATTACHMENT 2 
CNS Service Building Final Foundation Field Maps (SB1 and SB2) 
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ATTACHMENT 3 
Record Transmittals: 

Top of Rock Map Panels, Wall Map Panels, and Service Building Foundation Maps 
Transmitted to FWLA from Duke Energy (October 13, 2010) 

 
Final Foundation Index Map, Geologic Mapping Procedure, and Supplemental Mapping 

Guidance 
Transmittal to FWLA from Duke Energy (November 23, 2010) 
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October 13. 2010 

Mr. Tom Slavonic 
Enercon Services 

'KEn, IO/,S{co 
M.{,-t;.-

4490 Old William Penn Highway 
Murrysville. PA 15668 

DukeEner;y 
£0)901526 Sooth CIlIIftIJ Street 
Charlotte, He 28201·1006 

Mailing Address: 
P,O. Box 1006-EC09D 
Charlotte, NC28201-fOO6 

704-J8UB30 

704-382·2038 fax 

Subject: Top of Rock Map Panels, Wall Map Panels, and Service Build ing Foundation Maps 

Dear Tom: 

During our recent review of surviving Cherokee-era working documents at the Duke offices, 
Malcolm Schaeffer pOinted out the Service Building foundation maps that had been missing 
during our current mapping project. Malcolm also identified complete sets of Top-ot-Rock Map 
panels, and Wall Map panels. These items have been scanned again consistent with FWLA's 
needs for the mapping tasks, and the scans are contained on the attached CD. The files are 
identified as shown in the attached listing. 

If you have questions, please call me at 704-382-7830. 

Sincerely, 

Jhl~~~L~r. 
Engineering Consultant 

Enclosure: 1 CD as described 

cc: Mik~r8)1', 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) 
4000.01-09 (wi enclosure) 

www.c1uke-eneriy·com 
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Mr. Tom Slavonic 
October 13, 2010 
Page 2 of 3 

Listing of CD Folders and Files (sheet 1 of 2) 

Volume in drive D is TopRock_wallMaps 
Volume Serial Number is 5973-956A 

Directory of 0: \ 

10/13/2010 11:31 AM <OIR> Additional Cherokee-Era Geologic Mapping Scans 
o File(s1 o bytes 

Directory of D:\Additiona1 Cherokee-Era Geologic Mapping Scans 

10/13/2010 11 :31 AM <DIR> 
10/13/2010 12:35 PM <DIR> 
10/13/2010 11:32 AM <DIR> Final Fdn Maps - CK-I0 Series MLS Folder 13 
10/12/2010 04:34 PM <DIR> Service Building 
10/12/2010 04:49 PM <DIR> Top of Rock Maps - CK-20 Series MLS Folder 14 
10/13/2010 11 : 28 AM <DIR> Wall Maps - Ul MLS Fo1der13 , 02 MLS Folder • o File(s1 o bytes 

Directory o f D:\Additional Cherokee-Era Geologic Mapping Scans\Final Fdn Maps - CK-10 
Series MLS Folder 13 

10/13/2010 11:32 AM <OIR> 
10/13/2010 11:31 AM <OIR> 
10/13/2010 11:32 AM o CK-I0 Series Previously Transmitted 

1 File (05) o bytes 

Directory of D:\Additional Cherokee-Era Geologic Mapping Scans\Service Building 

10/12/2010 04:3 4 PM <OIR> 
10/13/2010 11: 31 AM <OIR> 
10/12/2010 01:37 PM 9,940,419 122_20101012.jpg 
10/12/2010 01:39 PM 8 , 052,850 123_20l01012.jpg 

2 File(s) 17 , 993 , 329 bytes 

Directory of D: \Addit ional Cherokee-Era Geologic Mapping Scans\Top of Rock Maps - CK-
20 Series MLS Folder 14 

10/12/2010 04: 4 9 PM <OIR> 
10/13/2010 11 : 31 AM <OIR> 
10/12/2010 04:01 PM 9,759,896 ck20-01 __ 20101012_01 . jpg 
10/12/2010 04;01 PM 10, 078 , 809 ck20-0l __ 20101012_02.jpg 
10/12/2010 04:01 PM 7 , 392,250 c k20 - 01 - 20101012 _03.jpg 
10/12/2010 04: 02 PM 5, 777,591 ck20-01 20101012 _04. jpg 
10/12/2010 04:02 PM 6, 444,427 ck20-01 __ 20101012_05.jpg 
10/12/2010 04: 02 PM 3,044,212 ck20-0l __ 20101012_06 . jpg 
10/12/2010 04 : 07 PM 10, 434 , 397 ck20-02 __ 20101012_01.jpg 
10/12/2010 04 : 07 PM 8 , 846,726 ck20-02 __ 20101012_02 . jpg 
10/12/2010 04: 07 PM 5 , 825,793 ck20-02 __ 20101012_03.jpg 
10/12/2010 04 : 08 PM 7, 966,907 ck20-02 __ 20101012_04 . jpg 
10/12/2010 0'1 : 08 PM 8 , 68 0, 759 ck20- 02 __ 20101012_05.jpg 
10/12/2010 04 : 08 PM 8 , 930,141 ck20-02 __ 20101012_06.jpg 
10/12/2010 04 : 11 PM 10 , 252,712 ck20-03 20101012 _Ol.jpg -10/12/2010 04 : 12 PM 6, 575 , 732 ck20 - 03 20101012 _02 . jpg -
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Mr. Tom Slavonic 
October 13, 2010 
Page 3 of 3 

Listing of CD Folders and Files (sheet 2 of 2) 

10/12/2010 
10/12/2010 
10/12/2010 
10/12/2010 
10/12/2010 
10/12/2010 
10/12/2010 
10/12/2010 
10/12/2010 
10/12/2010 
10/12/2010 
10/12/2010 
03/08/2007 

04: 12 PM 
04 : 12 PM 
04 : 13 PM 
04:13 PM 
04 : 15 PM 
04 : 16 PM 
04:16 PM 
04 : 16 PM 
04 : 18 PM 
04:19 PM 
04:19 PM 
04:19 PM 
12:03 PM 

27 File(s) 

10 , 406,620 ck20-03 20101012 03 . jpg 
5 ,645,841 ck20-03==20101012=04 . jpg 
5 ,598,91 9 ck20-03 20101012 05 . jpg 
8,563,547 ck20-03--20101012-06 . jpg 
7 ,499,550 ck20-04--20101012-01 . jpg 
7 , 083 ,395 ck20-04--20101012-02 . jpg 
6,270,975 ck20-04--20101012-03 . jpg 
6,477,375 ck20-04--20101012-04.jpg 

10 , 175, 323 ck20 - 0S--20101012=01 . jpg 
5,249,S32 ck20-05 20101012 02.jpg 
6, 87S,786 ck20-05--20101012-03.jpg 
4, 993,186 ck20-06==20101012=01.jpg 

51,123,852 CK21-05A-002 Top of Rock Map Index.tif 
245 , 974 , 253 bytes 

Directory of D:\Additional Cherokee-Era Geologic Mapping Scans\Wal1 Maps - U1 MLS 
Folder13, U2 MLS Folder 8 

10/13/2010 11 : 28 AM <DIR> 
10/13/2010 11;31 AM <OIR> 
10/12/2010 03 : 36 PM 7 , 080 , 008 Ul_wa11_maps __ 20101012_01 . jpg 
10/12/2010 03:36 PM 4,285,881 U1_wa11_maps __ 20101012_02 . jpg 
10/12/2010 03:36 PM 6,711 , 437 U1_wa11_maps __ 20101012_03 . jpg 
10/12/2010 03 : 36 PM 5 , 910,759 Ul_wall_maps __ 20101012_04 . jpg 
10/12/2010 03 : 36 PM 5,3S1,665 U1_wal1_maps __ 20101012_05 . jpg 
10/12/2010 03 : 37 PM 5,696,710 U1_wal1_rnaps __ 20101012_06 .jpg 
10/1212010 03 : 37 PM 6, 749,387 U1_wal1_maps __ 20101012_07.jpg 
10/12/2010 03 :37 PM 2,149,403 Ul_wal1_maps __ 20101012_08 . jpg 
10/12/2010 03 : 37 PM 2 , 005 , 658 Ul_wall_maps __ 20101012_09 . jpg 
10/12/2010 03 : 37 PM 5 ,4 04, 262 U1_wa11_rnaps __ 20101012 _10 . jpg 
10/12/2010 03 : 38 PM 5 , 481,555 U1_wa11_maps __ 20101012 _11. jpq 
10/12/2010 03:38 PM 6, 481,455 Ul_wall_maps __ 20101012_12 . jpg 
10/12/2010 03 :38 PM 6, 406 , 683 01_wall_maps __ 20101012_13 . jpg 
10/12/2010 03 : 38 PM 5 ,4 17 , 767 Ul_wall_rnaps __ 20l01012_14 . jpg 
10/12/2010 03 : 39 PM 5,595 , 000 U1_wall_rnaps __ 2010l0l2_15 . jpg 
10/12/2010 03 : 39 PM 5, 830 , 501 Ul_wall_maps __ 20l010l2_l6 . jpq 
10/12/2010 03 :39 PM 5,900, 371 Ul_wall_rnaps __ 20101012_l7 . jpg 
10/12/2010 03:39 PM 6,162 , 857 Ul_wall_maps __ 20101012 _18.jpg 
10/12/2010 02 : 37 PM 3,945 , 702 Ul_wa ll_rnaps __ 2010l012- 1.jpg 
10/12/2010 02 : 38 PM 2, 790,311 U1_wall_maps __ 20101012-2 . jpg 
10/12/2010 02 : 39 PM 5, 221 , 707 U1_wall_maps __ 20101012-3.jpg 
10/12/2010 02 : 43 PM 6 ,14 9, 398 Ul_wal l_maps __ 20101012-4.jpg 
10/13/2010 11 : 10 AM 5 ,421,496 U2_wa ll_maps __ 20101013_l25_partA.jpg 
10/13/2010 11:09 AM 5 , 670 , 236 U2_wall_maps __ 20101013_125_partB.jpg 
10/13/2010 11 : 10 AM 5 , 4S0,150 U2_wa11_maps __ 20101013_126.jpg 
10/13/2010 11 : 10 AM 5 , 564 , 012 U2_wa11_rnaps __ 20101013_127.jpg 
10/13/2010 11:10 AM 7 , 773,212 U2_wa11_maps __ 20101013_128.jpg 
10/13/2010 11 : 10 AM 4, 793 , 258 U2_wal l_maps __ 20l010l3_129.jpg 
10/13/2010 11 : 10 AM 2 , 908,704 U2_wall_maps __ 20101013_130.jpg 
10/13/2010 11 : 11 AM 4,569 , 143 U2_wa11_maps __ 201010l3_l31 . jpg 

30 File(s) 158 , 908,68S bytes 

Total Files Listed: 
60 File (s) 422 , 876,270 bytes 
15 Oir(s) 0 bytes free 



Duke Energy 

EC09D/ 526 South Church Street 

Charlotte, NC 28201-1006 

Mailing Address: 

P.O. Box 1006 – EC09D 

Charlotte, NC 28201-1006 

704-382-7830 

704-382-2038  fax 

 

 

 
November 23, 2010 
 
Mr. Tom Slavonic 
Enercon Services 
4490 Old William Penn Highway 
Murrysville, PA  15668 
 
 
Subject:   Final Foundation Index Map, Geologic Mapping Procedure, and  

Supplemental Mapping Guidance 
 
 
Dear Tom: 
 
 
After our recent teleconference on qualification of Cherokee legacy geologic mapping 
documentation, Adam Wade pointed out that FWLA still needed to receive controlled distribution 
of several documents, including the Final Foundation Index Map, and the geologic mapping 
procedures, as well as input on those procedures from Dr. Hatcher.  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 CK1108.00” was 
retrieved from Malcolm Schaeffer’s Cherokee correspondence files that are now maintained as 
part of the Lee project documentation.  The documents containing “LETCo” in the filename were 
retrieved from the Law Engineering Cherokee files at MACTEC. 
 
Comparison of the Duke and Law versions of the Geologic Mapping procedure give high 
confidence that the content of the two is the same, and reflects the procedures used in the field.  
 
The Duke archive microfilm record contains only the first page of Dr. Hatcher’s letter, but it is the 
same as the first page of Mr. Schaeffer’s complete (two-page) document.  Comparing Mr. 
Schaeffer’s CK1108.00 complete Hatcher document to the comparable document from Law, 
one can confirm that the content is the same.   
 
The CK1108.00 version and the Law version of the Hatcher letter differ in some cosmetic ways 
such as pagination.  I believe this can be explained by recalling that in 1977, such letters were 
produced on a typewriter, and a letter to two different companies would normally have two 
originals typed.  It is not unreasonable to expect that a 1977 typist may have created different 
page breaks for the two letters, while maintaining the same content.   
 
  

PR No. DUK-001-PR-01 
Revision 0 
Page E126 of E160



PR No. DUK-001-PR-01 
Revision 0 
Page E127 of E160

Mr. Tom Slavonic 
November 23, 2010 
Page 2 of 2 

The Final Foundation Index map is easily identified by its file name. The files are identified as 
shown in the listing below. 

File Name 

}F97&-1 130 Geologic Mapping p4~edure , Pearce to Sams 
From Duke Microfilm Reel 3184\.odf 

}F976.1130 Geologic MapPin~)7rocedure, Pearce to Sams 
From LETCo Cherokee Filesl.odf 
1977.~~2 Geo Mapping Letter, Ha~~er 10 Sams and 
Pearce From Duke MFS CK1 108.00\.odf 
1 977~~2 Gao Mapping Letter, Halche;)~~~ams and 
Pearce From Duke Microfilm Reel 3184. f 
1977~~2 Gao Mapping Letter, Hal~~~r 10 Sams and 
Pearce From LETCo Cherokee Files).pdf 

Final Foundation Index Map (AKA Binder2 2).pdf 

If you have questions, please call me at 704·382-7830. 

Sincerely, 

Engineering Consul 
'-J'-./ 

Enclosure: 1 CO as described 

cc; i e ra . 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) 
4000.01-09 (wi enclosure) 

File Properties 

Created S;ze (Bytest 

11 /22120 10 05:31 PM 808352 

11/22/2010 05:32 PM 1,975820 

11/2212010 05:34 PM 517 068 

1112212010 05:34 PM 85,621 

1112212010 05:35 PM 341 589 

1010912006 09:27 AM 30,201 ,242 



 
 
 
 

ATTACHMENT 4 
Duke Power Company Mapping Procedures and Addendum 
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Duke Power Company 
Project 81 

Cherokee Nuclear Station 
Geologic Mapping Procedure 

(November 30, 1976) 
Transmitted to Law Engineering Testing Co. from Duke Power Company 

[Duke File Name:1976-1130 Geologic Mapping Procedure, Pearce to Sams 
(From Duke Microfilm Reel 3184).pdf] 
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Kr. C. E. Sams 
Law Engineering Testing Co. 
P. O. Box 11297 
Charlotte. H. C. 28209 

R£: Cherokee 1-) 
Geologie Mapping 
File No: CK-tl08.o0 

Deal" Mr. Sams; 

Attached Is a copy of the procedure we propose to use for geologic mappIng 
at Cherokee for your review. Pleaee plan to meet with us at the Electric 
Center on Monday, December 13. 1976, at 2%00 p.m. to discuss our overall 
IYpplng program at Cherokee and law Englneering's r,le In that program. \Ie 
pan dlseuss any eocments you mIght have on the proc.3dure a~ that time. 

Yours vary truly, 

L. C. Dall, Chief Engtneer 
Clvll/Envlr~~t81 Division 

8y: I. W. Pearce, Prlnc1pa1 Engineer 

fWP/gc 

Attachment 

cc, C. Q.. Reeves 
O. R. Privett 
K. F. Schaeffer 

1 

',\,/-' . ,f~ 
j \) \' 

" ..-\ ... -
~ , \ . , . \ . , 

j 
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HovOl-nber 30, 1976 

Kr. C. E. Sa."115 
Law Englneerfng Testing Co. 
P. O. Box 11297 
Char'otte. H. C. 28209 

Rf: Cherokee 1-, 
Geologic Happing 
FII. No: CK-1103.oo 

Deal' Hr. Sams; 

AttBehed Is 0 COpy of the procedure we propose to use for geologic:: mapping 
at Cherokee for your revIew. P'eaee plan to meet with us at the Electric: 
Center on Konday, December '3, 1976. at 2tOO p.m. to discuss our overa" 
mawlng program at Cherokee end law Engineering's r,18 In that program. \Ie 
pan dIscuss any eocments you might have on the pr~re 8~ that time. 

Yours v~ry tru1y, 

L. C. Dall, thief EngIneer 
Civil/Environmental Division 

8y: J. W. Pearce, PrIncipal EngIneer 

fWP/gc: 

Attachment 

ees C. Q. Reeves 
O. R. Privett 
K. F. Sehaeffer 



Geologic Happing Procedure 
Out J inc 

SECTiON I - GENERAL DESCRIPTION 

A, Purpose 

B. Scope of Happing and Sequence 

C, Definition of Responsible Parties 

I) 

2) 

3} 

s) 

Responsible Engineer 

Geologist 

Fie Id Eng inecr 

Independent Geologic Consultant 

D. Assignment of Res~Jnsibilities 

I} Geologist 

2) Field Engineer 

3) Consultant 

4} Independent Geologic Consultant 

E. Requirements for t~apping 

1) Phase I - Initial Happing 

2) Phase II - Fin31 Excavation Happing 

SECTiON II - TECH" I CAL ASPECTS OF H.4PP I NG 

CK 1108-00 
ATTACHMENT 

SECTION III - INVESTIGATING ArlO DOCUMEtHING GEOLOGIC FAULT FEATURES 
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Geologic Happing Procedure 
Out 1 inc 

SECTION I - GENERAL DESCRiPTION 

A. Purpose 

B. Scope of Happing and Sequence 

C. Definition of Responsible Parties 

l) 

2) 

3) 

Responsible Engineer 

Geologist 

Field Engineer 

5) Independent Geologic Consultant 

O. Assignment of Responsibilities 

1) Geo log i st 

2) Field Engineer 

3) Consultant 

4) Independent Geologic Consultant 

E. Requirements for Happing 

1) Phase I - Initial Happing 

2) Phase II - Fi n31 Excavation Happing 

SECTION II - TECHUICAl ASPECTS OF H.I\PPING 

CK 1108-00 
ATTACHMENT 

SECTION III - mVEsTiGAT HlG AND OOCUMEtH ING GEOLOGIC FAULT FEATURES 



DUKE POWER COHPI\NV 
PROJECT 81 

CtlEROKEE UUCLEI\R STI\TIOU 
GEOlOG I CHAPP mG PROCEOURE 

Section I - General Description 

A. PURPOSE 

CK 1108··00 

ATTACHMENT 

The purpose of the geologic mapping program for Cherokee Stnllon is to provide 
a permanent record of the foundation conditions encountered In areas of 
safety-related structures as outlined in PSAR Section 2.5.1.2(9). This 
Section of the procedure outlines the relationship of responsibilities and 

\ 
activities beh-leen Design Engineering and Construction Departments, and the 
Consultants in the fol1a~ing areas: 

Scope of Happing and Sequence 
Definttion of Parties 
Assignment of Responsibilities 
Requirements for Happing 

B. SCOPE OF HAPPING AND SEQUEUCE 

The geologic mapping required by this procedure shall be performed for 
certain designated areas including the follO\"ing major plant structures: 

(I) Power Block Area - (Reactor Building, Auxiliary Building and 
Turbine Building Complex) 

(2) Nuclear Service Water Pond Dam foundation 
(3) NSW Pond Spi 11\'Jay Control Section foundation 
(4) NSW Pump Structure foundations 

The complete program of geologic mapping shall be sequenced in tv~ basic 
phases depending on the extent of excavation progress. 

Phase I - Scale 1'~20' - Happing of the top of rock before blasting 
is started in pO\"ler b lock area on Iy. Deta i led mapping at 

1"=5' vlhere necessary. 
Phase II - Scale 111=10' - Happing of final excavated surfaces. Detailed 

mapping at 1"=5' \-.. here necessary. 
When the final foundation grade is above top of rock, no Phase I mapping 
\-ti J1 be necessary. Scale for final t71apping in saprolite shall not be less 

than 1"=20'. 
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DUKE POWER COHPI\NY 
PROJECT 81 

CtlEROKEE NUC LEAR 5TI\ T I ot~ 
GEOLOGIC HAPPIHG PROCEDURE 

Section I - General Description 

A. PURPOSE 

CK 1108·"00 

ATTACHMENT 

The purpose of the geologic mapping program for Cherokee St(lUon is to provide 

a permanent record of the foundation conditions encountered In areas of 

safety-related structures as outlined in PSAR Section 2.5.1.2(9). This 

Section of the procedure outlines the relationship of responsibilities and 
\ 

activities between Oesi9n Engineering and Construction Departments, and the 
Consultants in the foll~~ing areas: 

Scope of Happing and Sequence 
Definition of Parties 

Assignment of Responsibilities 

Requ i rements for l-tapping 

B. SCOPE OF HAPPING AND SEQUEtlCE 

The geologic mapping required by this procedure shall be performed for 

certain designated areas including the f0110\'1ing major plant structures: 
(l) PO\'ler Block Area - {Reactor Bui lding, Auxi1 iary Building and 

Turbine Building Complex} 
(2) Nuclear Service Water Pond Dam foundation 
(3) NSW Pond Spi I h-Jay Control Section foundation 

(4) NSW Pump Structure foundations 

The complete program of geologic mapping shall be sequenced in t~~ basic 

phases depending on the extent of excavation progress. 

Phase I - Scale 111=20' - Happing of the top of rock before blasting 
is started in pO\'ler block area only, Detailed rnapping at 

1"=5' ~/here necessary. 

Phase II - Scale ]1'=10' - Happing of final excavated surfaces. Detailed 

mapping at 1"=5' ,-.. here necessary. 

When the final foundation grade is above top of rock, no Phase I mapping 

will be necessary. Scale for final mapping in saprolite shall not be less 

than P'=20·. 

I 



CK - . 
C. OEFHIITJON OF RESPOUSIBlE PARTIES 

(1) Respons ih Ie ~_~g!~ - The Princi pa I Eng Inccr in CI'il,-gC of the 

responsible Civil Projects Section in the Civil/EnvIronmental Division 

of Design Engineering Depal-t:-ent 0" his designat£'cl representative. 

(2) Geologist - The individual designated by Chief Enqlllecr of Civil! 

Environl7',cntal Division to act as his field repre~~ntative in any 

nlatte,'s [)ert.:lining to geologic ~3PDing, 

(3) FIeld Engineer - The sp(?cific individual designa tr ,{\ by the 

Construction Oepartn'2nt Project Manager to be respollsible for the 

coordination of all construction support or activities required for 

carrying out the geologic r2pping program. 

(4) Consultant - The person or persons assigned by laH Engineering 

t? and Testing Co. (LETCo) ;;ith sufficient training and experience to 

~ assist \-lith field n1Clpping \o:ork and revieH of dra\-:ings and reports 

o 

., 
C 

when requested by the Geologist or Responsible Engineer. 

(5) Independent Geologic Consultant - A third-party consultant (or 

consultants) with recoqnized expertise in the geology of the area 

engaged specifically for this \-:ork, This consultant \-/i 11 provide 

independent revie\"1 of fault features and supporting data and 

conclusions ;-lhere NRC notification is required for non-simi lar 

features as defined in Section Ill. 

D. ASSIGNMENT OF RESPONSIBILITIES 
All parties invobed in the geologic mapping program \-lin have general 

overall responsibilities to jointly support the requirer.;er:t of the mapping 

program, to pursu~ their respective assignments in a timely and professional 

manner, and to assure that the resulting maps, data, reports, and document~ 

are sufficient in content and accuracy to acco.-nplish the puq)ose intended. 

The specific scope of responsibility for each of thc partics for field OIapl'll1C) 

\,.-ork is outlined bela.-/: 

(1) Geologist-
a. Supervises and coordinates all field geologic activity 

involved in mapping. 
b, Schedules mapping of nrepared areas designated hy the Field 

Engineer and coordinates required construction support \-lith 

Field Engineer. Provides Field Engineer with estimate of time 

required for mapping in specific areas. 

-2-
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'c. OEFItIITION OF RESJ'OUSIBlE PARTIES 

(I) Re~onsibte __ !)~91neet.: - The Principal Engineer in ctltl,-ge of the 

responsible Civil Proiects Section in the Civil/EnvIronmental Division 

of Design Engineedng DeDa,-t~nt 0'" his designat('rI representative. 

(2) Geologist - The individual designated by Chief Enfllneer of Civi II 
EnvironrrcCntaI Division to act as his field repre!';('f\tative in any 

nlattel'S pcrtOlining to geologic ~3PDing. 

(3) Fte Id Eng i I}f'~-'=. - Th<: speci f ic ind ivi dua I des igna f (,d hy the 

Construction Deparhlcnt Project Hanager to be responsible for the 

coordination of all construction support or activities required for 
carrying out the geologic r2pping program. 

(4) Consultant - The person or persons assigned by la\-1 Engineering 

to? and Testing Co. (UTeo) .;ith sufficient training and experience to 

...0 ass i st \-li th fie Id n~pping ",:ork and revieH of drat-dngs and reports 

o 

v 
CO 

") 

C 

when requested by the Geologist or Responsible Engineer. 

(5) Independent Geoloqic Consultant - A third-party consultant (or 

conSUltants) with recognized expertise in the geology of the area 
engaged specifically for this ,-:ork. This consultant \-/i II provide 

independent revie\-I of fault features and supporting data and 

conclusions ~-Ihere NRC notification is required for non-similar 

features as defined in Section III. 

D. ASSIGNMEUT OF RESPONSIBILITIES 

All parties invohed in the geologic mapping program \>/ill ha-/e general 

overall responsibilities to jointly support the requirerocr:t of the mapping 

program. to pursu~ their respective assignments in a timely and professional 

manner, and to assur~ that the resulting maps, data, reports, and document5 

are sufficient in content and accuracy to acco.-npl ish thc PUr"POSe intended. 

The specific scope of responsibility for each of the parties for field m'llll'lnq 

\·.'ork is outl ined beIOl"/: 

(1) Geologist-

a. Supervises and coordinates all field geologic activity 

involved in mapping. 

b. Schedules mapping of nrepared areas designated by the Fi€'ld 
Engineer and coordinates required construction support \-lith 

Field Engineer. Provides Field Engineer with estimate of time 

required for mapping in specific areas. 

-2-



CK 1108-00 
c. octclT,lncs the need for and extent of support Ih'tcssary from 

Consul tant (lETCO) and schcdules personncl rcqul tNI for mapping. 
d. Schedules and supervi ses as necessary a 11 off I c<-! draft ing 

associated \-Jith preparation of geologic maps. 
e. Coordinates review of field and office \'lOrk, Including 

preraration and revie\'l of reports, \-Jith Consu1t(\nt (lETCO). 
f. Schedules and coordinates site visits of Indepf'"dcnt Geologic 

Consultant when visits are required. 
9. Releases investigated areas to Field Engineer nfter completion 

of geologic mapping. 
h. When designated, represents Oesign Engineering during NRC 

sit~ visits and inspections regarding geologic n~tters .. 

(2) Field EnQineer -
a. Schedules availability of areas to be mapped and assures that 

specific areas are cleaned and maintained untii mappl"9 l~ 

complete. 
b. Coordinates eartll\olOrk operations in areas requiring mapping 

\otHh Geologist and advises \'lhen areas are ready for mapping. 
c. Schedules and coordinates labor, equipment, survey support, 

~nd other construction resources as necessary to assure that 

mapping can be completed as soon as possible. 

(3) Consultant (lETCO) -
a. Provides geologist personnel support for assistance in mapping 

when requested by the Geologist and/or the Responsible Engineer. 

b. Revic\ols all maps, drao .. zi~9s. data and reports relating to 
geo lo~r~' and foundat ion condi t ions and offers co:nmcnts and 
suggestions as requested by the Geologist antVOl' the Responsible 

Engineer. 
c. Provides other specialized assistance in personnel or services 

if requested by the Geologist and/or the Responsible Engineer. 

(4) Independent Geologic Consultant -
a. Shall provide inspecti0'1, revie\-J and opinions pertaining to 

data developed for special features in consultation \~ith Duke 
and Consu 1tant (lETCO) :-.11cn requested by the G.~o 109 i stand/or 

the Responsible Engineer. 

-3-
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c. Determines the need for and extent of support Ih'f;essary from 

Consultant (lElCO) and schedulcs personnel rcqult(!d for mapping. 
d. Schedulcs and supervises as necessary all orflc~ drafting 

associated \oJith preparation of geologic maps. 
e. Coordinates review of field and office \'lork. Including 

preraration and revieH of reports, \oJith Consult"'nt (LElCO). 

f. Scllcdules and coordinates site visits of Indepondcnt Geologic 
Consultant when visits are required. 

g, Releases investigated areas to Field Enginecr ~fter completion 

of geologic mapping. 

h. When designated, represents Oesign Engineering during NRC 

sitd visits and inspections regarding geologic matters •. 

(2) Field Enqineer -

a, Schedules availability of areas to be mapped and assures that 

specific areas are cleaned and maintained untii mapping ~~ 

cO"'1plete. 

b. Coordinates eartll\'lOrk operations in areas requiring mapping 

\'lith Geologist and advises \·:hen areas are ready for mapping. 

c. Schedules and coordinates labor, equipment, survey support, 

~nd other construction resources as necessary to assure that 

mapping can be completed as soon as possible. 

(3) Consultant (lElCO) -

a, Provides geologist personnel support for assistance in mapping 

\-Ihen requested by the Geologist and/or the Responsible Engineer. 

b. Revie\'ls all maps, dra·..:irgs. data and reports relating to 

geology and foundation condit!ons and offers co;nrl'lents and 

suggestions as requested by the Geologist arHVm' the Responsible 

Eng i nee r. 

c. Provides other specialized assistance in persomml or services 

if requested by the Geologist and/or the Responsible Engineer. 

(4) Independent Geologic Consultant -

a. Shal1 provide inspecti!y." revieN and opinions pertaining to 

data developed for special features in consultation \'1ith Duke 

and Consultant (lETCO) ~1en requested by the G~ologist andlor 

the Responsible Engineer. 

-3-



CK 1108-00 
..• b. /·IilY provide other service<; a~ Illlly be necess;)ry I f requested by 

the Responsible Engineer. 

E. REQUIREHENTS FOR HAPPING 

Phase I - In i tI a J~~l~~ i n9 (Top of Rock) 
During early construction on the site. the Geologist \-lifl f!!onltor the overall 
earthmoving activities and \'/ill record in a Geologic Field log and by use of 
photographs any significant observable geologic features In the areas to be 
mapped. At an ;)ppropriate time before rock excavation bcC)illS, the Field 
Enginee~ will notify the Geologist when an area will be ready for inspection 
and rr.app ing. The Fie Id Eng i neer \'/i 11 coord i nate the necessary construct ion 
resources to prepare tha area for rr.apping. 

Excavated areas vii 11 be rnapped at elevations Nhere earth and rock materials 
can no longer be removed with earthmoving equipment and blasting is required 
for further excavation. Preparation of an area for mapping \-lill normally 
consist of a general clean-up of ~oose surface materials and gentle sloping 
of surfaces. where practicab Ie. lini ted portions of the area may have to be 
cleaned more thoroughly '-'f air or \·!ater hoses, etc •• to permit more detailed 

mapping. if features requiring detail study are found. 

For areas scheduled to be mapped. the Geologist will sch~d~'e appropriate 
Duke Personnel and lETCO personnel, if required. to carry out the mapping 
in that area. In areas of exposed rock the Field Engineer will coordinate 
with survey crews to establish a 20 ft. grid reference system. The grid 

shall be plainly vi<;ible and sh;11 J be capable of being easi Iy photographed. 
Iridescent type paint may be used for marking the grid ann ~levalions shall 
be determined on certain grid points as rcquestcd by the Geologist to assist 

in map \·lOrk. A 5 ft. grid may be required in some areas if determined necessary 
by the Geologist. 

If the area to be mapped contains sloped surfaces, at. greater lhan 300 angle 
fro"1 horizcntal, or nearly vertical \'./alls. the Geologist may request the 
Field Engineer to have the slope marked off in grids on the slope area. The 
Field Engineer shall also schedule and provide appropriate construction equipment 
or safety-ropes. etc., to allovi taking of structural readings on steep 

slopes as requested by the Geologist. When all mapping of an 

-4-
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. • b. nay provide other service<; a~ lIl<'1y be necess;)IY I f requested by 
the Responsible Engineer. 

E. REQUIREHENTS FOR HAPPING 

Phase I - Initla~~~1~~in9 (Top of Rock) 

During early construction on the site. the Geologist \-li 11 I',onltor the overall 

earthmoving activities and \'/ill record in a Geologic Field log and by use of 

photographs any significant observable geologic features In the areas to be 

mapped. At an ;)ppropriate time before rock excavation bcC)ins. the Field 

Enginee~ will notify the Geologist when an area will be ready for inspection 

and rrapping. The Field Engineer \.,j II coordinate the nec.essary construction 

resources to prepare tha area for rr.apping. 

Excavated areas \-/i II be rnapped at elevations ""here earth and rock materials 

can no longer be removed ~..,ith earthmoving equipment and blasting is required 

for further excavation. Preparation of an area for mapping wi II normally 

consist of a general clean-up of !oose surface materials and gentle sloping 

of surfaces, \'/here pract icab Ie. liT"i ted portions of the area may have to be 

cleaned more thoroughly '-'I air or \'!ater hoses, etc., to permit more detailed 

mapping, if features requiring detail study are found. 

For areas scheduled to be mapped, the Geologist will sch~d~le appropriate 

Duke Personnel and lETCO personnel, if required, to carry out the mapping 

in that area. In areas of exposed reck the Field Engineer \·;i 11 coordinate 

with survey crews to establish a 20 ft. Qrid reference system. The grid 

shall he plainly vic;ible and sh;111 be capable of being eas; ly photographed. 

Iridescent type paint may be used for marking the grid anrl ~levalions shall 

be detenmined on certain grid points as requested by the Geologist to assist 

in map \·}()rk. A 5 ft. grid may be required in some areas if determined necessary 
by the Geologist. 

I f the area to be mapped contains s Joped surfaces, at. greater than 300 ang Ie 

fro"'1 horizcntal, or nearly vertical \'Ialls, the Geologist may request the 

Field Engineer to have the slope marked off in grids on the slope area. The 

Field Engineer shall also schedule and provide appropriate construction equipment 

or safety-ropes. etc., to allovl taking of structural readings on steep 

slopes as requested by the Geologist. When all mapping of an 
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areal has h~cn c~"rlptcd, the Geologist will release the are~ to lhe Field 
En9ineer for subscquC'nt excavation. 

Phase II -" Fina} Excavation Happing 

As the excavation of an area to be mapped nears final grade, the Field 

Engineer \'lill advise the Geologist of the expected date ~o/hen excavation 
and cleanup of the area loli" be complete and avai lable fo/" 

mapping. The Geologist "till then determine the expected fllo)PPing completion 
date based on his estimate of required work for the area. 

TIle area shall be mapped as SOon as practicable after it is cleaned. 

Various special equipment and methods may have to be employed by the Field 

Engineer to maintain a mappable surface. Nornal'y, visible 10 ft. grid 

reference points hli J1 be prov"ided by the Field Engineer for Phase II mapping. 

'-!l The Geologist shal I coordinate the mapping with the Field Engineer so that 
~ priority ~~~ he p!~~cd c" any critical portions of an area. 

When final mapping has been completed in the area, the Geologist \'/il' 
release that area to the Field Engineer for construction. 

-5-
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tll'ca' has been cOlnplptcd. thc GCQ1o~iist \'Ii II release the ill'eil to the Field 
Engineer for subscqllf'nt excavation_ 

phase II -' FJnal Excavation HappiJ:!!!. 
As the excavation of an area to be mapped nears final grade. the Field 

Engineer \-li II advise the Geologist of the expected date ".'Ihen excavation 
and cleanup of the arca \'/i I I be complete and ava i lab Ie for 

fTl<')pping. The Geologist \-/ill then determine the expected ru·)pping completion 

date based on his estimate of required work for the area. 

TI\e area shal' be mapped as soon as practicable after it is cleaned. 

Various special ~quipment and methods may have to be employed by the Field 
Engineer to maintain a.mappable surface. Horr~lly, visible 10 ft. grid 

reference points ,,,111 be provided by the Field Engineer for Phase 11 mapping • 

..a The Geologist shall coordinate the mapping \"Iith the Field Engineer so that 

~ priority ~~~ be p!eccd 0 .. any critical portions of an area. 

o 

..,. 
C 

When final mapping has b~en completed in the area, the Geologist wil' 

release that area to the Field Engineer for construction . 
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Geologic features shall be mapped ilt the top of rock, or Phnsc I mapping 
sta~e, at a scale of 1"=20' on base maps. Any detail mappln9 of features 
sha II be at a sca Ie of 1"=5'. Photographs reproduced to all appropriate 
scale may be used as permanent record and for checking field mapping as 
determined necessary by the Geologist. 

In the final Phase II foundation mapping stage, structtll'al data \.,ill be 
taken concurrent·ly \'/ith the mapping effort \-1henever deemed necessary by the 
field Geologist. Density of structural readings in the pO\·mrhouse excavation 
should be about.2 readings per 10 ft. grid square or as many as deemed 
necessary by the Geologist to get a representative sample of the geologic 
features. The data should include measurements of the foJ 100·ling types of 
geologic occurrences, \'/here appl icable:. 

fol iation - type, strike, dip, \'1eathering 
joints - spacing, continuity, separation, roughness fill material, 

strike, dip 
shear planes 
and faults - brecciation, offsets, strike, dip 

contacts - rock types, weathering 

f":; As detennined by the field Geologist, sufficient samples should be selected 
~ for study in thin section. The thin section data obtained should be keyed 
o into the mapping and compared \·lith thin sect ion data obtained during 

previous studies in the area. For fault features, additional thin sections 
- and other data may he requi red. 

•• 

An appropriate index system shall be established to reference samples, features, and 

data to physical locations in the mapped areas. The system shall be suitable 

for cross-referencing and grouping of similar and non-similar features. 

In addition, any potential problen features that may have engineering significance 
and ,·,ilI affect structure des ign or construct ion dUe to joints, shear zones or 
weathered condition of rock should be reported to the Responsible Engineer. 

-6-

PR No. DUK-001-PR-01 
Revision 0 
Page E137 of E160

!ect~on II - Technical Happing Aspects OK 1108-00 
Geologic features shall be mapped ilt the top of rock, or PhllSC I mapping 
sta~e, at a sea Ie of 1"=20' on base maps. Any deta i 1 ffiapl>ln9 of features 
sha 11 be at a sca Ie of 1"=5 I. Photographs reproduced to illt appropriate 
scale may be used as permanent record and for checking field mapping as 
determined necessary by the Geologist. 

In the final Phase II foundation r.1apping stage, structural data \-iill be 
taken concurrent-Iy \·lith the mapping effort ,-,henever deemed necessary by the 
field Geologist. Oensity of structural readings in the pO\·:erhouse excavation 
should be about.2 readings per 10 ft. grid square or as many as deemed 
necessary by the Geologist to get a representative sample of the geologic 
features. The data should include measurements of the follO\·ling types of 
geo log i c occurrences, v/here app I icab le:_ 

foliation - type, strike. dip, \'/eathering 
joints - spacing, continuity, separation, roughness fill material, 

strike, dip 
shear planes 
and faults - brecciation, offsets, strike, dip 

contacts - rock types, lI'leather i ng 

tr.:;. As detenilined by the field Geologist, sufficient samples should be selected 
~ for study in thin section. The thin section data obtained should be keyed 
o into the mapping and compared \·/ith thin sect ion data obtained during 

previous studies in the area. For fault features. additional thin sections 
. and other data may he requi red_ 

. .. 

An appropriate index system shall be established to reference samples. features, and 

data to physical locations in tne mapped areas. The system shall be suitable 

for cross-referencing and grouping of similar and non-similar features. 

In addition, any potential probleD features that may have ~ngineerin9 significance 
and \'1m affect structure design or construction dUe to joints,shear zones or 
weathered condition of rock should be reported to the Responsible Engineer. 
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'Scct1ion III - Investigating and Documenting Geologic Faul~re()tures 

A. INTRODUCTION 
Extensive stUdies of fault features characteristIc of the region and of the 
project site area have been made at the Catawba Nuclear Station (Docket 
nos. 50-1t13 and _ltl1~) during geologic mapping and at the ChC'rokee project 
site in support of the Preliminary Safety Analysis Report foe' project 
licensing. These ~tudies(l) establish that numerous fault r~otures occur 
and can be anticipated in any large excavation in the region. 

B. PURPOSE 
The purpose of t~is section is to establish a procedure for investigating 
and documenting geological fault features. The fault investigation will 
utilize data from previous studies \'lhere applicable. 

C. SCOPE 
This Investigation relates directly to those geologic fault features 
occurring in excavations required for safety related structure foundations. 

D. PROCEDURE 
I. Geologic mapping \·1ill be conducted as stated in Cherokee PSAR.Section 

2.5.1.2(9) and Section IE and Section II of this Procedure. 

2. In the event a feature as described belol'! is discovered the (field) 
Geologist will promptly notify the Responsible Engineer. Features which 
are reportable to Responsible Engineer may include brecciated zones 

COQt~ining offsets and any other offsets or displaced feature of tectonic 
origin. 

3. The Responsible Engineer wi 11 hold any structure constrllc:tion in an 
area containing a feature as described in 2 above until a detenmination 

. , ~ 

(1)Reference: Cata\ ... ba Nuclear Station - PSAR, Chapter 2, Section 2.5, Appendices 
2C and 2£ 

- "Final Geological Report on Brecciated Zones" 
Cherokee "uclear Station - PSAR, Chapter 2, Section 2.5, Appendices 

2C and 2£ 
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CK \10S-00 
'Sect1ion III - Investigating and Oocumenting Geologic Fau1.l FCiltures 

A. INTRODUCTION 
Extensive studies of fault features characteristIc of thc "o~llon and of the 
project site area have been made at the Catav/ba Nuclear Stillion (Docket 
tlos. 50-1'13 and -l~lri) during geologic mapping and at the Ch("'okee project 
site in support of the Preliminary Safety Analysis Report for project 
licensing. These ~tudies(1) establish that numerous fault ft'lltures occur 
and can be anticipated in any large excavation in the region. 

B. PURPOSE 
The purpose of t~is section is to establish a procedure for investigating 
and documenting geological fault features. The fault investigation will 
uti I ize data from previous studies \'lhere appl !cable. 

C. SCOPE 
This Investigation relates directly to those geologic fault features 
occurring in excavations required for safety related structure foundations. 

D. PROCEDURE 
1. Geologic mapping ,-Ii II be conducted as stated in Cherokee PSAR Section 

2.5.1.2(9) and Section IE and Section II of this Procedure. 

2. In the event a feature as described belO'.-! is discovered the (field) 
Geologist \.,ill promptly notify the Responsible Engineer. Features \'1hich 
are reportable to Responsible Engineer may include brecciated zones 

cOQt~ining offsets and any other offsets or displaced feature of tectonic 
Orlg1 n. 

3. The Responsible Engineer will ho:d any structure constrllr.tion in an 
area containing a feature as described in 2 above until a detenmination 

_ , 1 

(I)Reference: Catawba Nuclear Station - PSAR, Chapter 2. Section 2.5, Appendices 
2C and 2E 

- IIFinal Geological Report on Brecciated Zonesll 

Cherokee nuclear Station - rSAR, Chapter 2, Section 2.5, Appendices 
2C and 2E 
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CK 1]08-00 
,can be made J) that the feature is simi lar to featuro"i lit'evlously studied 
by obse"vation and that Its relevant characteristics can be determined by 
correlation to previously studied features or(2) that the feature is not 
similar to any previously studied feature and requiros new investigation~ 

4. For similar features (described in iten 3(1), the GcoltJ~Jist \-lill so 
notify the Responsible Engineer ",/ho \-Ii 11 release \'Jork I" the area <IS 

soon as the Geologist has indexed the feature, document~d it by detailed 
mapping and photographs, dnd established the feature's similarity to a 
previously established feature. This similarity will be documented 

5. 

by comparing relevant characteristics to features observed and studied 
at Cata~.roa U~lclear Station during mapping or in any of the numerous 
test pits opened at the Cherokee site during subsurface investigative 
studies. Where this similarity can be established and documented, 
mapping and project \-/ork \'li I' continue routinely. A tabular sUITmary 
\'li I I be prepared "'/hich indexes each occurrence of a feature and makes 
specific comparison to a previously studied feature. Documentation will 
be subject to audit during field inspections by NRC. 

For features 'o/here simi larity cannot be establ ished by comparison to 
features previously studied at the Cherokee or Cata\ma sites, the 
Responsible Engineer will continue to hold \~rk in the area and 

notify the URC Project Hanager of the discovery. The geologic feature 
\ii 11 then be left exposed for ten (10) days for NRC inspection. 

C 5a. Duke '-lith the assistance of LaN Engineering Testing Cowpany and/or 

other consu ltant "li II map the featu re. deve lop data, and determi ne if 
the feature falls in the sequence of geologic events established and 
reported in the Cherokee PSAR. 

Sb. A third party, independent geologic consultant, \"li I I be ('ngaged and wi II 
visit the site to examine the feature and examine the data developed 
by Duke and lETCo and/or other consu J tant. The Geo log i s t \'/i 11 not i fy 
the Re$ponsible Engineer (\o/hen geologic mapping, photography and field 
data gathering have been cOOlpleted) that investigations have been 
completed and documented. The independent consultant wi I' report his 
findings to the Responsible Engineer. 
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CK 1108-00 
.can be made I) that the fC(lture is simi lar to fcaturo'l I"-evlously studied 
by obsel-vation and that Its relevant characteristics Ciln be determined by 

correlation to previously studied features 0,-(2) that the feature is not 

simi lar to any previously studied feature and requires n('\-/ investigation., 

4. For similar features (described in iten 3(1», the Geologist will so 
noti fy the Respons ib Ie Eng incer v/ho \'Ii I I re lease \oJorl I" the area as 

soon as the Geologist has indexed the feature, documellt~d it by detailed 

mapping and photographs, clOd established the feature's similarity to a 

previously established feature. This similarity will he documented 

by comparing relevant characteristics to features observed and studied 

3t Cata~..roa tl~lclear Station during mapping or in any of the numerous 

test pits opened at the Cherokee site during subsurface investigative 

studies. Where this similarity can be established and documented, 

mapping and project vJOrk \-Ii 11 continue routinely. A tabular sUlfmary 

\'li II be prepared which indexes each occurrence of a feature and makes 

specific comparison to a previously studied feature. Documentation will 
be subject to audit during field inspections by NRC. 

5. for features to/here similarity cannot be established by comparison to 

features previous Iy studied at the Cherokee or Catal.roa sites, the 

Respons ib Ie Eng ineer wi 11 cont inue to hold \-K>rJ< in the area and 

noti fy the NRC Project '-tanager of the di scovery. The geologic feature 

\oIi 11 then be left exposed for ten (10) days for NRC inspection. 

C 5a. Duke \-lith the assistance of LaN Engineering Testing Cowpany and/or 

other consultant \-li 11 map the feature. develop data, and determine if 

the feature falls in the sequence of geologic events established and 

reported in the Cherokee PSAR. 

Sb. A third party. independent geologic consultant, \",ill be Nlgaged and will 

visit the site to examine the feature and examine the datd developed 

by Duke and LETCo and/or other consultant. The Geologist \1il1 notify 

the Responsible Engineer (lrlhen geologic mapping, photography and field 

data gathering have been c(Xnpleted) that investigations have been 

completed and documented. The independent consultant will report his 

findings to the Responsible Engineer. 

-8-
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CK 1108-00 1 
5c.l If the independent geologic consultant concurs with Duko's conclusions, 

the Responsible Engineer \.,.ill then release the area fot' pl'oject 
construction activity upon completion of item 5b. 

5d. For non-s imi lar features a report \'Ii 11 be prepared \'/h i eh sha 11 cons i st 
of the fo 110\'ling: 

(I) D~scription of the feature including the investigation nhd description 
of data obtained 

(2) Geologic history 
(3) Summary and conclusions 
(4) Geologic maps and photographs 
(5) Report of findings by Geologic Consultant 
(6) This report and other data \'/i 11 be avai lable for NRC revie\'I whenever 

requested. 

-9-
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.' CK 1108-00 1 
5c.11f the independent geologic consultant concurs with Duko's conclusions, 

the Respons ib Ie Engt neer l-li II then re lease the area fOl" IH'oject 
construction activity upon completion of item 5b. 

5d. For non-simi lar features a report \-li II be prepared \'/hich shall consist 
of the fo 110\-/ing: 

(I) D~scription of the feature including the investigation ohd description 
of data obtained 

(2) Geologic history 

(3) Summary and conclusions 

(4) Geologic maps and photographs 

(5) Report of findings by Geologic Consultant 

(6) This report and other data \'till be available for NRC revie\'\I whenever 

requested . 
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Addendum to Mapping Procedures 
(April 22, 1977) 

Transmitted to Law Engineering Company and  
Duke Power Company from Clemson University 

[Duke File Name:1977-0422 Geo Mapping Letter, Hatcher to Sams and 
Pearce (From Duke Microfilm Reel 3184).pdf] 
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Mr, I, W. Pearce

C_/,J1_En_li1_bi_mentalDivision
_ke' I_ow_et"Comj:)any
P._b_, [3bx2178
Charlotte, NC 28242

and

Mr. C. E. Sams
Assistant Vice,President
Law Effg"i_ie:_|hg_TestingCompany

Charlot_E_,N_C 28209

¢_ A m'_e_t_g:_Wash_ld April 13, 1917, at Cherokee Nuclear Station _forthe
purpose,of examining bedrock features in the cleaned area in the Number l Turbine

Buj.ldi_g._Present at the meeting were Malcomb N. Schaeffer, Duke Power company,
0 Ne|] 0,iG_ibert, Law Engineering Testing Company and myself.

: "Tge _e_t'ingbegan with a preliminary briefing by Malcomb Schaeffer over lunch.
We arr_ved at the site at about l :00 PM and joined N. J. Gilbert on the cleaned

_r area ih Number 1 Turbine BUil'ding. We examined bedrock lithologies and structures
and studied the I" = 20' geologic maps prepared of the cleaned area.

After the examination of bedrock features on the site we returned to the con-
struction site office to discuss the nature of the geologic mapping and more specifi-

,_ cally the problems related to I" = 5' scale mapping and what should be mapped.

"_ The following recommendations were formulated as a result of these discussions:

_" I. Mapping of features at I" = 5' scale.

(a) There should be a minimum of 2 feet offset on a fault. This is the
threshold of visibility of offset at the l" = 20' scale.

and/or

(b) There should be 50 feet traceable length on a fault. This is again
related to a significant threshold of prominence of a structural feature
on a I" = 20' scale map.

and/or

(c) Cataclastic zones of significant thickness. A minimum thickness of 1
foot is arbitrarily chosen.

Corollary to the above:

Combinations of greater offset with less traceable length and/or thicker

PR No. DUK-001-PR-01 
Revision 0 
Page E142 of E160

. APICIL. ~I,q=rr 
MF, I. W. Pe~rce 
pf;inc1pa) -En~Jin~~r 
Ci'~n~EnYirc)ninenta 1 Oivi s i on 
otJk~'Po~r Cotnpany 
P'. "tl-~ Bbx 2178 
Charlotte, NC 28242 

and 

Mr. C. E. Sams 
. As!>istan~ .Vjc;~-President 

law En~'i9_ee_~ing Testing Company 
P. 0 • Box 11297. . 
Charlotte~' HC 28209 

~ar SfJYS:~:::' 
kmeitlg~pwas h~'ld April 13,1977, at Cherokee NuClear Station 'for the 

purpos,~> of ~x~l1lining bedrock features in the cleaned area in the Number 1 Turbine 
Bul,lding •.. :ipreseilt at the meeting were MalComb N. Schaeffer, Duke Power Companys 
NeiJ ~. Gilberts law Engineering Testing Company and myself. 

;. '.- Th'emeet'ing began with a preliminary briefing by Malcomb Schaeffer over lunch. 
We arrlvedat the site at about 1 :00 PM and joined N. J. Gilbert on the cleaned 
area in Ntimber 1 Turbine BliHding. We examined bedrock lithologies and structures 
and studied the 1" = 20 ' geologic maps prepared of the cleaned area. 

After the examination of bedrock features on the site we returned to the con-
struction site office to discuss the nature of the geologic mapping and more specifi-
cally the problems related to 1" :: S' scale mapping and what should be mapped. 

The following recommendations were formulated as a result of these discussions: 

1. Mapping of features at 1" =: S' scale. 
(a) There should be a minimum of 2 feet offset on a fault. This is the 

threshold of visibility of offset at the 1" =: 20' scale. 
and/or 

(b) There should be SO feet traceable length on a fault. This is again 
related to a significant threshold of prominence of a structural feature 
on a 1" = 20' scale map. 

and/or 
(c) Catac1astic zones of significant thickness. A minimum thickness of 1 

foot is arbitrarily chosen. 

Corollary to the above: 

Combinations of greater offset with less traceable length and/or thicker 
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Mr. I. W. Pearce 
Principal Engineer 
Civil-Environmental Division 
Duke Power Company 
P. O. Box 2178 
Charlotte, NC 28242 

and 

Mr. C. E. Sams 
Assistant Vice-President 
Law Engineering Testing Company 
P. O. Box 11297 
Charlotte, NC 28209 

Dear Sirs: 

A meeting was held April 13, 1977, at Cherokee Nuclear Station for the 
purpose of examining bedrock features in the cleaned area in the Number 1 Turbine 
Building. Present at the meeting were Malcomb N. Schaeffer, Duke Power Company, 
Neil J. Gilbert, Law Engineering Testing Company and myself. 

The meeting began with a preliminary briefing by Malcomb Schaeffer over l unch. 
We arrived at the site at about 1 :00 PM and joined N. J. Gilbert on the cleaned 
area in Number 1 Turbine Building. We examined bedrock lithologies and structures 
and studied the 1" = 20' geologic maps prepared of the cleaned area. 

After the examination of bedrock features on the site we returned to the con-
struction site office to discuss the nature of the geologic mapping and more specifi-
cally the problems related to 1" = 5' scale mapping and what should be mapped. 

The following reconmendations were formulated as a result of these discussions: 

1. Mapping of features at 1" = 5' scale. 
(al There should be a minimum of 2 feet offset on a fault. This is the 

threshold of visibility of offset at the 1" = 20' scale. 
and/or 

(bl There should be 50 feet traceable length on a fault. This is again 
related to a significant threshold of prominence of a structural feature 
on a 1" = 20' scale map. 

and/or 
(cl Cataclastic zones of significant thickness. A minimum thickness of 1 

foot is arbitrarily chospn. 

Corollary to the above: 

Combinations of greater offset with less traceable length and/or thicker 
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Mr . I. W. Pearce , 
Mr. C. E. Sams 
April 22, 1977 
Page -2-

catac last ic zones may in the Geologist ' s judgment warrant 1" = 5' sca le 
mapping . Also, greater traceable l ength and l esser offset may l ikewise 
req uire 1" = 5' sca le mapping. 

2. Repetitious sampling of features otherwi se establ i shed as similar dur ing the 
initia l phases of the top of rock mapp ing program should not be undertaken. 
However, samples should be taken at the discretion of the Geo l og i st . 

We returned to the site at 5:25 P.M. after the above recommendations were 
formulated and examined a fault previously not seen by the Independent Geologic 
Consultant. The above recommendation s were appl i ed to thi s fault and appeared 
to work well. 

The meeting was adjourned at 6:00 P.M . 

RDH: sr 

cc : Dr. Donald T. Secor, Jr. 

;;:;''& ~cr 
Robert D. Hatcher, Jr. 
Professor of Geology 
Cl emson University 
Clemson, SC 29631 



 
 
 
 
 
 
 

Duke Power Company 
Project 81 

Cherokee Nuclear Station 
Geologic Mapping Procedure 

(November 30, 1976) 
Transmitted to Law Engineering Testing Co. from Duke Power Company 

[Duke File Name:1976-1130 Geologic Mapping Procedure, Pearce to Sams 
(From LETCo Cherokee Files).pdf] 
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, . O. BOll 2\78 

DUKE POWER COMPANY 
GENERAL OFFICES 

November 3D, 1976 

Mr. C. E. Sams 

A22 SOUTH CHURCH STREET 

CIIARLOTI"E. N. C. 28201 

Law Engineering Testing Co. 
P. O. Box 11297 
Charlotte, N. C. 28209 

RE: Cherokee 1-3 
Geologic 
FileNo: 

Dear Mr. $ams: 

Mapping 
CK-II08.00 

TElEPHONE , AREA 1 04 
314 · 40 I 1 

GILaQf!r 
'<i 

( is 
Attached is a copy of the pr9cedure we propose to use for geologic mappi ng 
at Cherokee for your review .. 1 Please plan to meet with us at the Electric 
Center on Ho"th!!))J December ;~ 1976, at 2:00 p.m. to discuss our overall 
mapping program at Cherokee and Law Engineering's role in that program. We 
can discuss any comments you might have on the procedure at that time. 

Yours very truly, 

L. C. Dail. Chief Eng ineer 
Civil/Environmental Division 

IWP/gc 

Attachment 

cc: C. Q. Reeves 
D. R. Privett 
M. F. Schaeffer 
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Geologic Mapping Procedure 

Outline 

SECTION I - GENERAL DESCRIPTION 

A. Purpose 

B. Scope of Mapping and Sequence 

C. Definition of Responsible Parties 

1) Responsible Engineer 

2) Geologist - ,r(YILCoLrYl 

3) Field Eng ineer 

4) Consultant 

5) Independent Geo log i c Consu I tant 

D. Assignment of Responsibilities 

I) Geo log ist 

2) Field Engineer 

3) Consultant 

4) Independent Geologic Consultant 

E. Requirements for Mapping 

I) Phase I - Initial Mapping 

2) Phase II - Final Excavation Mappi ng 

SECTION II - TECHNICAL ASPECTS OF MAPPING 

SECT ION III - INVESTIGATING AND DOCUMENTING GEOLOGIC FAULT FEATURES 
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DUKE POWER COMPANY 
PROJECT 81 

CHEROKEE NUCLEAR STATION 
GEOLOGIC MAPP ING PROCEDURE 

Section I - General Descriptio~ 

A. PURPOSE 

The purpose of the geologic mapping program for Cherokee Station is to prov ide 
a permanent record of the foundation conditions encountered in areas of 

safety-related structures as outl ined in PSAR Section 2.5.1.2(9). This 

Section of the procedure outl ine s the relationship of respon sibil ities and 

activities between Design Engineering and Construction Departments, and the 

Consu ltants in the following areas: 

Scope of Mapp i n9 and Sequence 

Definition of Parties 
Assignment of Responsibi I ities 

Requirements for Mapping 

B. SCOPE OF MAPPING AND SEQUEIJCE 

The geologic mapping required by this procedure shall be performed for 

certain designated areas including the following major p lant structures: 
(I) Power Block Area - (Reactor Building, Auxiliary Building and 

Turbine Building Comp'lex) 
(2) Nuclear Service Water Pond Dam foundation 
(3) NSW PondSpillway Control Sect ion foundation 
(4) NSW Pump St ructure foundat ions 

The complete program of geologic mapping shal I be sequenced in two basic 
phases depending on the extent of excavation progress. 

Phase I Scale 1"=20' - Happing of the top of rock before blasting 
is started in power block area only. Deta i led mapping at 
1"=5 1 where necessary. 

Phase II - Scale 1"= 10 1 
- t1apping of final excavated surfaces. Detailed 

mapping at 1"=5 1 where necessary. 
When the fina l foundation grade is above top of rock, no Phase I mapping 
wil l be necessary. Scale for final mapping in sapro lite shall not be less 

than 1"=20 1
• 
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C. DEFINITION OF RESPONS I BLE PART IE S 

( I ) Responsible Engineer - The 
r espons ib Ie C i v II Projects 

Principal Engineer in charge of the JuvI.\J,P-..J\I?'c£ 
S t · . th C' 'I/E' t I oAf . ~ :: ("!(lf> __ _ ec Ion In e I VI nvtronmen a I VIS l on 

of Design Engineer in~1 Depat'tment or his designated representative. 

(2) Geologist - The ind ividual designated by Chief Engineer of eiv; 'J f()f, Lf.. o ,-M 
Environmen t al Division to act as his f ie ld represen t ati ve in any 
matters pertain ing to geolog ic mapping. 

(3) Fi eld Engineer - The specific indiv idual designated by the 
Construction Department Project Manager to be respons ibl e for t he 
coordination of all construction s upport or activities required for 
carrying out the geologic mapping program. 

(4) Consultant - The person or persons assigned by Law Engineering 

(5 ) 

and Testing Co. (LETCo) wi th sufficien t training and experience t o 
assist with f ield mapp ing wo r k and rev iew of drawings and reports 
when requested by t he Geologist or Responsible Engineer. 
Independent Geo logic Consultant - A third-party consu ltant (or 
consulta nt s) with recogni zed exper tise in the geo logy of the area 
engaged spec i f ically f o r this work . This consultant wi 11 provide 
independent rev i ew of fault features and supporting data and 
conclus ions vJhere NRC notification is required for non-similar 
features as defined in Secti on Ill. 

O. ASSIGNMENT OF RESPONSIBILITIES 
All part ie s invo lved in the geologic mapp ing program will have general 
overa ll responsibi li t ies to jointly support the requirement of the mapping 

program, t o pursue t heir respective ass ignments in a timely and profess iona l 
man ner, and to assure that the resulting maps, data, reports, and documents 
are suff icient in content and accuracy to accomplish the pu r pose int ended. 

I 1 1 \ So" ~i ,<r c.<r 

The specific scope of responsib ili ty for each of t he parties for f ie ld mapping 
work i s outl ined below: 

(I) Geologist-
a. Superv ises and coordinates all f ield geo log ic act i vity 

involve d in mapp ing. 
b . Schedules mapping of prepared areas designated by the Field 

Enginee r and coordinates requ ired construction s u pport with 

Field Engineer. Prov ides Field Engineer with estimate of ti me 
req uired for mapping in spec ific areas. 

-2-
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c. Determines the need for and extent of support necessary from 
Consultant (LETCe) and schedules personnel required for mapping. 

d. Schedules and supervises as necessary all off ice drafting 
associated with preparation of geologic maps. 

e. Coordinates review of field and office work, incl uding 
prepa ration and review of reports, with Consultant (LETCO). 

f. Schedules and coordinates site v isits of Independent Geologic 
Consultant when visits are required. 

g. Releases investigated areas to Field Engineer after completion 
of geolog i c mapp i ng. 

h. When designated, represents Design Engineering dur ing NRC 

site visits and inspections regard ing geolog ic matters. 

(2) Field Engineer -
a. Schedules ava ilabili ty of areas to be mapped and assures that 

specific areas are cleaned and main tained until mapping is 
complete . 

b. Coordinates earthwork operations in areas requiring mapping 
with Geologist and adv i ses when areas are ready for mapping. 

c. Schedules and coordinates labor, equ i pment, survey support, 
and other construction resources as necessary to assure that 

mapping can be completed as soon as possible. 

(3) Consultant (LETCO) 

a. Prov ides geologist personnel support for assistance in mapp ing 
when requested by the Geologist and/or the Responsible Enginee r . 

b. Reviews all maps, drawings, data and reports relating to 
geo logy and foundation conditions and offers comments and 
suggestions as requested by the Geologist ancVor the Responsible 
Eng i neer. 

c. Provides other specialized assistance in personnel or services 

if reque sted by the Geologist and/or the Responsible Eng ineer. 

(4) Independent Geologic Consultant -
a. Shall prov ide inspection, review and opinions pertaining to 

data developed for special features in consultation with Duke 
and Consultant (LETCO) when requested by the Geologist and/or 
the Res ponsible Engineer . 

- 3-
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b. May provide other services as may be necessary if requested by 
the Responsible Engineer. 

E. REQUIREMENTS FOR MAPP ING 

Phase I - Initial Mapping (Top of Rock) 

During early construction on the site, the Geologist wi II monitor the overall 
earthmoving activities and will record in a Geolog ic Field log and by use of 
photographs any significant observable geologic features in the areas to be 
mapped. At an appropriate time before rock excavat ion beg in s, the Field 
Engineer will notify the Geologist when an area wi II be ready for inspect i on 
and mapping. The Field Engineer will coordinate the necessary construction 
resources to prepare tha area for mapping. 

Excavated areas wi I I be mapped at elevations where earth and rock mater ials 
can no longer be removed ~ i th earthmoving equipment and blasting is required 
for further excavat ion. Preparation of an area for mapping wi II normally 

consist of a general clean-up of loose surface materials and gentle sloping 
of surfaces, where practicable. limited portions of the area may have to be 
cleaned more thoroughly by air or water hoses, etc., to permit more detailed 
mapping, if features requ iri ng deta i l study are found . 

For areas scheduled to be mapped, the Geologist will schedule a pp ropriate 
Duke Personnel and lETCO personnel, i f required, to carry out the mapping 
in that area. In areas of exposed rock the Field Engineer wi II coordinate 

with survey crews to establish a 20 ft. grid reference system. The grid 
shall be plainly visi b le and shall be capable of being easily photographed . 
Iridescent type paint may be used for marking the grid and elevations sha1i 
be determ ined on certain grid points as requested by the Geolog i st to assist 

in map work. A 5 ft. grid may be required in some areas if dete rmined necessary 
by the Geologist. 

If the area to be mapped contains sloped surfaces, at . greater than 30° ang le 
from horizontal, or nearly vertical walls, the Geologist may request the 
Field Engineer to have the slope mal'ked off in grids on the slope area. The 
Field Engineer shall also schedule and provide appropriate construction equipment 
or safety-ropes, etc., to al low taking of structural readings on steep 

slopes as requested by the Geologist. When all mapping of an 
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area has been completed, the Geologist will release the area to the Field 
Engineer for subsequent excavation. 

Phase II - Final Excavation Mapping 
As the excavat ion of an area to be mapped nears final grade., the Field 
Engineer will advise the Geologist of the expected date when excavation 
and cleanup of the area wi ll be complete and available for 
mapp ing. The Geologist ~l ill then determine the expected mapping completion 
date based on h i s estimate of requ i red work for the area. 

The area shall be mapped as soon as practicable after i t is cleaned. 
Various special equipment and methods may have to be employed by the Fie ld 
Engineer to maintain a mappable surface. Normally, visible 10 ft. grid 

reference points will be prov i ded by the Field Engineer for Phase II mapp ing. 
The Geologist shall coordinate the mapping with the Fie ld Eng inee r so that 

priority can be placed on any crit i cal portions of an area. 

When final mapping has been completed in the area , the Geologist wi l l 
release that area to the Field Engineer for construction . 
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Section II - Technical Mapping Aspects 

Geologic features shall be mapped at the top of rock, or Phase I mapping 

stage. at a scale of 1":=:20 ' on base maps. Any detai I mapping of features 

shall be at a scale of 1":=:5 ' . Photographs reproduced to an appropriate 

scale may be used as permanent record and for checking field mapping as 

determined necessary by the Geologist. 

In the final Phase II foundation mapping stage. structural data will be 
taken concurrently with the rr~pping effort whenever deemed necessary by the 

field Geologist. Density of structural readings in the powerhouse excavation 

should be about 2 readings pe.r 10 ft. grid square or as many as deemed 

necessary by the Geologist to get a representative sample of the geologic 

features. The data should include measurements of the following types of 

geologic occurrences, where applicable: 

foliation - type. strike, dip, weathering 

joints - spacing. continuity, separation, roughness fill material. 
strike, dip 

shear planes 
and faults - brecciation. offsets. strike, dip 

contacts - rock types. weathering 

As detennined by the field Ge.ologist, sufficient samples should be selected 

for study in thin section. The thin section data obtained should be keyed 

into t he mapping and compared with thin section data obtained during 

previous studies in the area. For fault features. additional thin sections 

and other data rna..,.., be requi r·ed. 

An appropriate index system shall be established to reference samples. features. and 

data to physical locations in the mapped areas. The system shall be suitable 

for cross-referencing and grouping of simi lar and non-simi lar features. 

In addition, any potential pr·oblem features that may have engineering significance 

and will affect structure design or construction due to joints.shear zones or 

weathered condition of rock should be reported to the Responsible Engineer. 
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Section III - Investiqating and Documenting Geologic Fau l t Features 

A. I NTROOUCT ION 

Extensive studies of fault fe.3tures characteristic of the region and of the 
project site area have been m.3de at the Catawba Nuclear Station (Docket 

Nos. 50-413 and -414) during geologic mapping and at the Cherokee project 
site in support of the Prelim i nary Safety Analysis Report for project 
licensing. These studies(l) establish that numerous fault features occur 

and can be anticipated in any large excavation in the region. 

B. PURPOSE 

The purpose of this section is to establ ish a procedure for investigating 
and documenting geological fault features. The fault investigation will 
utilize data from pr ev ious studies where applicab le. 

C. SCOPE 

Thi s Investigation relates directly to those geologic fault features 
occu rring in excavations required for safety related structure foundations. 

O. PROCEDURE 

I. Geologic mapping will be conducted as stated in Cherokee PSAR Section 
2.5. I . 2(9) and Section IE and Section II of this Procedure. 

2. In the event a feature as described below i s discovered the (neld) 

Geologist will promptly notify the Responsible Engineer. Features which 

are reportable to Responsible Engineer may include brecciated zones 

co~t~ining offsets and any other offsets or displaced feature of tectonic 
ongln. 

3. The Responsible Engineer will hold any structure construction in an 

area containing a feature as described in 2 above until a determinatjon 

(I)Reference: Catawba Nuclear Station - PSAR, Chapter 2, Section 2.5, Appendices 
2C and 2E 

- "Final Geological Report on Brecciated Zones" 
Cherokee Nuclear Station - PSAR, Chapter 2. Section 2.5. Append i ces 

2C and 2E 
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can be made I) that the feature is similar to features prev ious ly studied 
by observation and that j~ relevant characteristics can be determined by 
correlation to previously studied features or(2) that the feature is not 
similar to any previously studied feature and requires new invest igat ion. 

4 . For similar features (described in item 3(1)), the Geologist will so 
notify the Responsible Engineer who wi II release work in the area as 
soon as the Geologist has indexed the feature. documented it by detai led 
mapping and photographs, and established the feature's similar i ty to a 
previously established feature. This similarity will be documented 
by comparing relevant characteristics to features observed and studied 
at Catawba Nuclear Station during mapping or in any of the numerous 
test pits opened at the Cherokee site during subsurface investigative 
studies. Where this simi larity can be establ ished and documented, 
mappi ng and project work will continue rout ine ly. A tabu lar summary 
will be prepared which indexes each occurrence of a feat u re and makes 
specific comparison to a previously studied feature. Documentation will 
be subject to audit during field inspections by NRC. 

5. For features where similarity cannot be established by compar i son to 
features previously studied at the Cherokee or Catawba sites, the 
Respons ible Engineer will continue to ho ld work in the area and 
notify the NRC Project Hanager of the discovery. The geologic feature 
will then be left exposed for ten (10) days for NRC inspection. 

5a. Duke with the assistance of Law Engineering Test i ng Company and/or 
other consultant wi I I map the feature, develop data, and determine if 
the feature falls in the sequence of geolog ic events established and 
reported in the Cherokee PSAR. 

5b. A third party. independent geologic consultant, will be engaged and will 
visit the site to exami ne the feature and examine the data deve loped 
by Duke and LETCo and/or other consultant. The Geologist will notify 
the Responsible Engineer (when geologic mapping, photography and field 
data gatheri ng have been completed) that invest igations have been 
completed and documented~ The independent consultant will report h is 
findings to the Responsible Engineer. 

-8-



PR No. DUK-001-PR-01 
Revision 0 
Page E157 of E160

5c. If the independent geologic consultant concurs wi t h Duke 1s conc lusions. 
the Responsible Eng i neer will then release the area for project 
construct ion act ivity upon completion of item 5b. 

5d. For non- sim il ar features a report wi 11 be prepared which shall consis t 
of the fo ll owing: 

(I) Descr i pt ion of the feature inc lud ing the invest igat ion and descript ion 
of data obtai ned 

(2) Geologic history 
(3) Summary and conclusions 
(4) Geologic maps and photog raphs 
(5) Report of findings by Geologic Consul t ant 
(6) This report and other data wi I I be available for NRC revi ew whenever 

reques t ed. 
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Addendum to Mapping Procedures 
(April 22, 1977) 

Transmitted to Law Engineering Company and  
Duke Power Company from Clemson University 

[Duke File Name:1977-0422 Geo Mapping Letter, Hatcher to Sams and 
Pearce (From LETCo Cherokee Files).pdf] 
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Mr. C. E. Sams 
Assistant Vice-President 
Law Engineering Testing Company 
P. O. Box 11297 
Charlotte. NC 28209 

and 

Mr. I. W. Pearce 
Pri nc i pa 1 Engi neer 
Civil -Environmental Division 
Duke Power Company 
P. O. Box 2178 
Charlotte. NC 28242 

Dear Sirs : 

1. /' / 1_ 

A meeting was held April 13, 1977, at Cherokee Nuclear Station for the 
purpose of examining bedrock features in the cleaned area in the Number 1 Turbine 
Building. Present at the meeting were Malcomb N. Schaeffer, Duke Power Company, 
Neil J. Gilbert, Law Engineering Company and myself. 

The meeting began with a preliminary briefing by Malcomb Schaeffer over lunch. 
We arrived at the site at about 1:00 PM and joined N. J. Gilbert on the cleaned 
area in Number 1 Turbine Building. We examined bedrock lithologies and structures 
and studied the 1" = 20 ' geologic maps prepared of t he cleaned area. 

After the examination of bedrock features on the site we returned to the con -
struction site office to discuss the nature of the geologic mapping and more specifi-
cally the problems related to 1 II = 5' sca le mapping and what shou ld be mapped. 

The following recommendations were formulated as a result of these discus sions: 

1. Mapping of features at 1" = 5' scale. 
(a) There should be a min imum of 2 feet offset on a fault . This;s the 

threshold of visibility of offset at the lU = 20' scale. 
and/or 

(b) 

and/or 

There should be 50 feet traceable length on a fault. 
related to a significant threshold of prominence of a 
on a 1" = 20' scale map. 

This ;s again 
structural feature 

(c) Cataclastic zones of significant thickness. A minimum thickness of 1 
foot is arbitrarily chosen. 
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Mr. C. E. Sams 
Mr. I. W. Pearce 
April 22, 1977 
Page -2-

Corollary to the above: 

Combinations of greater offset with less traceable length and/or thicker 
cataclastic zones may in the Geologist's judgment warrant 1" = 5' scale 
mapping. Also. greater traceable length and lesser offset may likewise 
require 1" = 5' sca le mappi ng. 

2. Repetitious sampling of features otherwise established as simi1ar during 
the initial phases of the top of rock mapping program should not be under-
taken. However. samples should be taken at the discretion of the Geologist. 

We returned to the site at 5:25 P.M. after the above recommendations were 
formulated and examined a fault previously not seen by the Independent Geologic 
Consultant. The above recommendations were applied to this fau lt and appeared 
to work wel l. 

The meeting was adjourned at 6:00 P.M. 

RDH: sr 

cc: Or. Donald T. Secor. Jr. 

Sincerely. 

~D~at~~ 
Professor of Geology 
Clemson University 
Clemson, SC 29631 
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