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DUKE POWER COMPANY 
GENERAL OFFICES 

November 3D, 1976 

Mr. C. E. Sams 

HZ SOUTH CHURCH STREET 

CHARLO'ITE, N. C. 28201 

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

RE: Cherokee 1-3 
Geologic 
Fil eNo : 

Dear Mr. $ams; 

Mapping 
CK-IIOB.OO 

T(lEPHON[ , AREA 104 
374 · 4011 

( is 
Attached is a copy of the pr9cedure we propose to use for geologic mapping 
at Cherokee for your review. , Plea se plan to meet with us at the Electric 
Center on Helitle,. December ~ 1976, at 2:00 p.m. to discuss our overall 
mapping program at Cherokee and Law Enginee ring ' 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. Ch ief Eng ineer 
Civil/Environmental Division 

~~ 
6y. I .. pea::::: ~~gineer 
IWP/gc 

Attachment 

cc: C. Q. Reeves 
D. R. Privett 
M. F. Schaef fer 
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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 - !'()4LCoL!Y'l 

3) Field Engineer 

4) Consultant 

5) Independent Geologic Consultant 

D. Ass ignment of Responsibilities 

1) Geologist 

2) Field Engineer 

3) Consultant 

4) Independant Geologic Consultant 

E. Requirements for Mapping 

I) Phase I - Initial Mapping 

2) Phase II - Final Excavation Happi ng 

SECTION II - TECHNICAL ASPECTS OF MAPPING 

SECTION III - INVESTIGATING AN~ DOCUMENTING GEOLOGIC FAULT FEATURES 
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DUKE POWER COMPANY 
PROJECT 81 

CHEROKEE NUCLEAR STATION 
GEOLOGIC MAPPING PROCEDURE 

Section I - General Description 

A. PURPOSE 

The purpose of the geolog ic 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 relation shi p of responsibil ities and 
activ iti es between Desig n Eng ineer ing and Construction Departments. and the 
Consu ltants in the following areas: 

Scope of Mapp ing and Sequence 
Definition of Parties 
Assignment of Responsibi lities 
Requ i rements for Mapping 

B. SCOPE OF MAPPING ANO SEQUENCE 

The geologic mapping required by this procedure shall be performed for 
certa in designated areas including the following major p lant s tructures: 

(1) Power Block Area - (Reactor Building. Auxiliary Building and 
Tu rbine Building Complex) 

(2) Nuclear Service Water Pond Dam foundation 
0) NSW Pond Spi 1 lway Control Sect ion foundation 
(4) NSW Pump Structure foundations 

The complete program of geologic mapping sha l I be sequenced in two basic 
phases depending on the extent of excavation progress, 

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

Phase II - Scale 1"= 10' - Mapping of final excava ted surfaces. De tai led 
mapping at 1"=5' where necessary. 

When the f ina l foundation grade is above top of rock. no Phase I mapping 
will be necessary. Scale for fin al mapping in saprolite shall not be less 

than 1"=20'. 
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C. DEFINiTiON OF RESPONS I BLE PARTIES 

( I ) 

(2) 

(3) 

Responsible Engineer - The 
r espons ible Civil Pr ojects 

Principal Eng ineer in charge of the ~-r.\J,P-..J\I?.c£ 

S t · , th C' 'liE' t loll.' , ~ ; C~f'_ .. ec Ion In e I V I nvtronmen a I VIS l on 

of Design Engineer ing Depat'tment o r his designated representative. 

Geologist - The ind i vidual designated by Ch ief Eng ineer of eivi lJ f()f,L(.o:..M 
Env i ronmen t al Div i s ion t o act as his f ie ld represen t ati ve in any 
matters pertain ing to geolog ic mapping. 

Fi eld Engineer - The specific individual designated by the 

Construction Department Project Manager to be respons ibl e for t he 
coord ination of all construct ion sup port or activities required fo r 
carrying out the geologic mapping progra m. 

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

(5 ) 

and Testing Co. (LETCo) wi th sufficien t training and exper ience t o 
assist with f ield mapp ing work and rev iew of drawings and reports 
when requested by the Geologist or Responsible Engineer. 
Independent Geo logic Consultant - A third- party consu l tant (or 
consulta nt s) with recogni zed exper tise in the geo logy of the area 
e ngaged specif ically f o r this work . This consultant wi II provide 
independent rev iew of fault fea tu res and supporting data and 
conclus ions ",here NRC no t ificat ion is requi red for non-similar 
features as defined in Secti on Ill. 

0, ASSIGNMENT OF RESPONS IBILITIES 

Al l par tie s invo lved in the geologic mapp ing program will have general 
overa ll responsibi li t ies to jointly suppo rt the requ irement of the mapp ing 

prog ram, t o pursue t heir respective ass ignments in a timely and profe s s iona l 
manner, and to assure that the r esu l ti ng maps, da t a, repo r ts, and documents 
are suff ic ient in con t ent and accuracy to accomplish the purpose int ended. 

The speci fic scope of responsib ili ty for each of t he parties for f ie ld m.:Jprin~ 

work i s outl ined be l ow : 

(I) Geolog ist-
a . Supervises and coord i nates all f ield geo log ic act i vity 

involved in mapping. 
b . Schedules mapping of prepared areas designated by the F ield 

Engineer and coord i nates requ ired construction s u pport with 

Field Engineer. Prov ides Field Engineer w i~ h estimate of time 
req uired for mapp ing in spec i f ic areas. 

- 2-
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c. Oetermines the need for and extent of support necessary from 
Consultant (LETCO) 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, including 
prepa ration and review of reports, with Consultant (lETCO). 

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

g. Releases investigated areas to Field Engineer after completion 
of geologic mapping. 

h. When designated, represents Design Engineering during NRC 

site visits and inspections regarding geologic matters. 

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

specific areas are cleaned and maintained 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, equipment, survey support, 
and other construction resources as necessary to assure that 

mapping can be completed as soon as possible. 

(3) Consu l tant (LETCO) 

a. Provides geologist personnel support for assistance in mapping 
when requested by the Geologist and/or the Respo nsible Engineer. 

b. Reviews all maps, drawings, data and reports relating to 
geo logy and foundation conditions and offers comments and 
suggestions as reques ted 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 provide inspection, review and opinions pertaining to 

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

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

E. REQUIREMENTS FOR MAPPING 

Phase I - Initial Mapping (Top of Rock) 

During early construction on the site, the Geologist wi II monitor the overall 
earthmoving activities and "Jill record in a Geologic Field log and by use of 
photographs any significant observable geologic features in the areas to be 
mapped. At an appropriate time before rock excavation beg ins, the Field 
Engineer will notify the Geologist when an area wi II be ready for inspection 
and ma pping . The Field Engineer will coordinate the necessary construction 
resources to prepare tha area for mapping. 

Excavated areas wi II be mapped at elevations where earth and rock materials 
can no longer be removed ~ith 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 requiring detail study are found. 

For areas scheduled to be mapped, the Geologist will schedule a ppropr iate 
Duke Personnel and lETCO personnel, jf required, to carry out the mapping 

in that area. In areas of exposed rock the Field Engineer wi II coordinate 
with survey crews to establ ish 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 sha1! 
be determined on certain grid points as requested by the Geologist to assist 

in map work. 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 . g reater than 30° angle 
from horizontal, or nearly vertical walls. 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 prov ide appropriate construction equipment 
or safety-ropes, etc., to al low taking of structural readings on steep 

slopes as reques t ed by the Geologist. When all mapp ing 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 excavation 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 will be complete and available for 
mapping. The Geologist ~lill then determine the expected mapping completion 
date based on his estimate of required work for the area. 

The 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 t o maintain a mappable surface. Normally, visible 10 ft. grid 

reference points will be provided by the Field Engineer for Phase II mapping. 
The Geologist shall coordinate the mapp ing with the Fie ld Engineer so that 

priority can be placed on any critical portions of an area. 

When final mapping has been completed in the area, the Geologist will 
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 ]11:=:20 1 on base maps, Any detai I mapping of features 
shall be at a scale of 111:=:5 1

, 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 wi II be 
taken concurrently with the mapping effort whenever deemed necessary by the 

field Geologist, Density of structural readings in the powerhouse 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 follow ing types of 
geologic occurrences, where applicable: 

foliation - type, strike, dip, weathering 

joints - spacing, continuity, separation, roughness fill material, 
str ike, dip 

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

contacts - rock types, weathering 

As determined by the field Geologist, sufficient samples should be selected 
for study in thin section. The t h in section data obtained should be keyed 
into t he mapping and compared with thin section data obtained dur ing 
previous studies in the area. For fa ult features, additional thin sections 

and other data ma~ be required. 

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

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

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

[n addition, any potential problem 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 - Inves tigating and Documenting Geologic Fau l t Features 

A. I NTROOUCT ION 

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. 50-413 and -414) during geologic mapping and at the Cherokee project 
site in support of the Preliminary 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 

This Investigation relates directly to those geologic fault features 
occurring i n excavations required for safety re l ated structure fou ndations. 

O. PROCEOURE 

I . Geologic mapping will 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 below i s discovered 
Geologist will promptly notIfy the Responsible Engineer. Features which 

are reportable to Responsible Engineer may inc l ude brecciated zones 

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

3. The Responsible Engineer wi l l 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 
lC and lE 

- !lFinal Geological Report on Brecciated Zones !I 
Che rokee 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 simi lar 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 
simi'lar 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 Geo logist 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 Che rokee site during subsurface investigative 
studies. Where this similarity 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 ure 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 Manager of the d i scovery. 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 II map the feature. develop data, and determine if 

the feature falls in the sequence of geo log ic events established and 
repo r ted 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 wi ll 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 
find i ngs to the Responsible Engineer. 

-8-
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5c. If the independent geologic consultant concurs wi th Duke1s conc lusions, 
the Responsible Eng i neer wi l I then release the area for project 
construct ion act i vity upon completion of item 5b. 

5d. For non- sim il ar features a report wi I I be prepared which shall consist 
of t he fo ll owing: 

(I) Descr i pt ion of the feature inc l uding the invest iga t ion and desc ript ion 
of data obtai ned 

(2 ) Geologic history 
(3) Summary and concl us ions 
(4) Geologic maps and photog raphs 
(5) Report of findings by Geologic Consultant 
(6) This report and other data wi II be available for NRC review whenever 

requested. 

-9-
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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 
Principal Engineer 
Civil-Environmental Oivision 
Duke Power Company 
P. O. Box 2178 
Charlotte. NC 28242 

Dear Sirs : 

,. / 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 Engineeri ng Company and mysel f. 

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 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' sca le mapping and what shou ld be mapped. 

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

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

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

(b) 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. 

and/or 

This ;s again 
structural feature 

(c) Cataclastic zones of significant thickness. A minimum thickness of 1 
foot ;s 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 likewi se 
require 1" = 5' sca le mapping. 

2. Repetitious sampling of features otherwise established as similar 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 t he 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: Dr. Donald T. Secor . Jr. 

Sincerely. 

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