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Dear Mr, Shields:

Enclosed are thirteen copies of the following report:

Report £1.-3753
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Dated November 20, 1979

e

This report contains our ¢ valuation of the test results of the in-place concrete at

Marble Hill and our conclusion that the quality of concrete is acceptable.

The report 1s divided into two volumes: Volume | contains the main report and Exhibits 1,
t t
2, and 4 through 7. Volume I contains Exhibit 3 which is the Portland Cement Association

report,

If you have any ¢ Lestions or comments, we will oe glad to discuss them with you,
A gy R J

K. T. Kostal
Assistant Manager
Structural Department
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EVALUATION OF IN~-PLACE CONCRETE

MARBLE HILL NUCLEAR GENERATING STATION — UNITS 1 AND 2

PUBLIC SERVICE COMPANY OF INDIANA, INC,

I INTRODUCTION

Statement of Problem and Solution Methodology

The Nuclear Regulatory Commission has expressed concern that the repairing of
honeycombed areas in the concrete of Marble Hill Category I structures has not
been done properly and that, in general, the concrete may not be of a high
quality. The Portland Cement Association (PCA) was retained to perform
nondestructive examination of in-place concrete. Sargent & Lundy (S&L) was
retained to indenendently specify the lest areas, to review the testing program
and its results, and to assess the quality of the conerete work.

A nondestructive examination of in-place concrete has been performed on a
statistical basis as required by the NRC in its letter of June 27, 1979

el

(Exhibit 1). A total of 60 areas representing congested and noncongested

locations in the structures have been examined using the pulse-echo &gnd
through-transmission testing methods. These methods are capable of loenting
the following discontinuities in concrete: lack of bond between concrete an
rebar; separation of layers of concrete (lamination); excessive entranped air;
honeycombing or voids. Some discontinuities are inevitable in conecrete
construction. If they are localized and limited in size, they will not affect the
strength, durability, or leak-tightness of the concrete. The primary objective of
this examination 1s to provide assurance that there are no excessive discontinu-

ities that would impair the structural integrity or the shi-lding capability of
conerete structures,

Summary of Test Results

The nondestructive examination indicated that 24 of the 60 areas examined had
some form of discontinuity. A thorough investigation of these areas by the

PCA, using design drawings, shop drawings, and a review of the construction
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sequence and embedded field-routed piping with the field personnel, provided
explanations for the pulse-echo readings indicating possible discontinuities in 16
of the 24 areas. The suspected discontinuities were localized and were
attrituted to reinforeing steel congestion, embedded pipes, and structural or
reinforeing steel supports for structural items embedded in concrete. Such
localized ciscontinuities are not detrimental to the quality of the concrete and
are common in concrete construction.

In the remaining eight areas, core samples were taken to determine the nature
of the discontinuities. The core samples confirmed that all discontinuities were
rde to excessive entrapped air., The cores were tested for compressive
strength, and the test results ranged between 5,950 psi and 7,800 psi for the
concrete placed in areas requiring a 3,500 psi design strength and t etween 6,750
psi and 8,550 psi for the concrete placed in areas requiring a 5,500 psi design
strength, The average unit weight measured 148 pef and ranged between 145
pel and 152 pef. This meets the shielding density requirements, since it is
greater than the expected average unit weight of 145 pef. Therefore, the PCA
has concluded that no defective areas were observed in the field examination of
the 60 areas. On a statistical basis, these tests assure with a high degree of
confidence that the concrete placement at Marble Hill meets both the

structural integrity and biological shielding requirements.

Concelusions

Based on the review of the investigation carried out on the in-place concrete,

S&L has concluded that the quality of the conerete in the structures at Marble

Hill Station is acceptable, Therefore, no further destructive or nondestructive

testing is required.

2ISCUSSION

Background
The concern that proper concrete placement procedures may not have been used

in the concrete structures of the Marble Hill Station arose when allegations of
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improper and unacceptable repairs of surface defec 1 were made by
Mr. Cutshall, a former employee of Gust K. Newberg. Subsequent inspection of
the repaired honeycomb areas confirmed the improper procedure charges. In
addition, a large cavity was discovered below a portion of the auxiliary building
base slab. While local honeycombing and other surface defects are not
uncommon in construction and do not jeopardize the strength, durability, or
radiological shielding capacity of the concrete, excessive internal voids in the
concrete are not acceptable. Recognizing this, Public Service Company of
Indiana ordered a cGetailed examination to assess the condition of the in-place
concrete. PCA performed nondestructive and destructive testing on the
conerete structures at locations specified by S&L.

This report deseribes the statistical basis for the testing program (Section III),
the nondestructive testing program (Section 1V), and the results of the
destructive and nondestructive testing (Section V). Repairs of the patches are
discussed in Section VI, The large cavity found below the auxiliary building base

slab will be repaired using the proper procedures deseribed in Section VII of this
report.

Concrete Discontinuities

The term "discontinuity" in this report means a locus of certain abrupt property

change. Basice forms of discontinuities are defined below.

Lack of Bond - A reduction in shea' transfer capacity between the rebar

and the conerete,

i‘p:e:‘ntim: o!

Lamination - An interface between two pours of concrete

with limited capabilities of load transfer.

Honeveombing = An weeurrence of mortar not completely filling the space

———— e

between the coarse aggregate partieles.

Entrapped Air - Air in the form of small bubbles dispersed throughout the

conerete ix during placement.

SL-3753




Conerete Under Examination

Due to the large void found below the auxiliary building base slab and the sur-
face honeycombing observed in the concrete work, the quality of econstruetion
has come under question. Laeck of consolidation in concrete, resulting in
honeycombing or voids, is more likely to occur in areas congested with rein-
forcement. It is for this reason that half of the areas selected by S&L for

testing are areas of congested reinforcement.

Sample Selection

Concrete structures were examined by selecting a representative sample of 60
locations from congested and noncongested areas. The statistical basis for this

sample, the test locations, and the results of the examination are described in
subsequent sections.

Il STATISTICAL BASIS FOR TESTING PROGRAM

Methodology
oDy

The pulse-echo test indicates either the presence or the absence of concrete

discontinuities (e.g., voids). If a discontinuity is present, the acceptability of

that concrete depends on the size of the discontinuity, The testing procedure
for examining for discontinuities is of a "pass/no pass" type, depending on the
acceptability of the discontinuity, If the discontinuity is unacceptable for
structural or shielding reasons, the sample is termed "defective." The quality of
the entire population is determined by testing a random number of samples.
The statistical program for this type of testing is known as "sampling by

attributes.”

The appropriate number (n) of samples to be tested depends on the size of the
population (N), the confidence level (C), and the acceptable maximum fraction
of defectives (p) in the population. By testing a number of random samples

(n out of population N), we can establish with confidence C that the maximum

S[4-3753




{raction defective is p if the obscerved number of defectives is r,

following equation:*

Np ) Ng
X n=x

N

n

(1)

. N N! .,
In the above equation, q = 1-p and the permutation symbol n JMEaNs =ra—rr

In this testing program, the values of p, C, and N are given &nd the equation is

solved for n.

If nis small relative to N, equation (1) can be approximated by

(2)

The fo'lowing statistical testing program is developed to establish with 95%
reliability and 95% confidence level, as required by the Nuclear Regulatory
Commission (Exhibit 1), that the concrete quality meets the design require-
ments. Using equation (2) and the above parameter values, the number of
samples, n, required tc establish the quality of conerete has been calculated.

As an example, with C = 0,95 and p = 0.05, n is calculated as 59 for r = v,

As a lirst step, a sample of 59 arcas is to be tested. In order to establish with a
confidence level of 95% that no more than 5% of the population is defective
(i.e., reliability of 95%), none of the samples should fail the test. The sampling
program is sequential in that if a defective area is encountered in the first 59
samples, the sample size is increased to a total of 93. In this larger sample,
there should be no more than one defective sample. Table IlI-1 gives the

sampling program.

*A., H-5, Ang, and W.H. Tang, Probability Concet in _Enginecring Planning

——— - ——— e
Design, Volume I, "Basie Principles," John Wiley & Sons, Ine., New York, New York.

1975, p. 361.
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Overall Conerete Quality

Generally, there are no external indicators of the presence of small discontinu~
ities in concrete. Concrete construction is such that there are usually small
discontinuities in the form of entrapped air and laminations around rebar, rebar
splices and embedments. The collective experience of the engineering
profession is that such discontinuities do not udversely influence the structural
integrity, durability, and leak-tightness of the concrete. Therefore, the
objective of the testing program is to ensure with a high confidence level that
no excessive discontinuities are present in the concrete placed at the Marble

Hill Station. This is achieved by the statistical testing program described here.

The pulse-echo test is performed over an area ranging in size from 10 to 100
square feet., The concrete of this area is examined for discontinuities. This
volume of concrete is denoted as a unit of concrete. There are a large number
of such units in the concrete placed at the Marble Hill Station so that the use of
equation (2) is appropriate for caleculating the number of units to be examined.
Furthermore, if the area exhibits unexplainable discontinuities at the boundaries
of the test grid, further readings are taken to define th: extent of the

discontinuities. The sample size for establishing with 95% confidence that no

more than 5% of the population is defective is given in Table IlI-1. The testing
procedure is as follows:

® ldentify and test at least 59 locations (units).
® If there is no defective unit observed, stop further testing.
e If one defective unit is observed, increase the sample size to 93 units.

o If no further defective units are observed in this increased sample, stop
further testing.

8 If more defective units are observed, further testing of random samples

must be done according to the sizes shown in Table I1I-1.,
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Selection of Test Locations

The sketches in Exhibit 2 show the locations of areas where the pulse-echo test
has been performed. The test areas hav~ been selected to include bdoth
congested (by rebar and embedment arrangement) and noncongested locations.
Fifty-four areas were chosen for testing in Category I structures and six areas
in Category Il structures. The inclusion of test areas from the Category II
structures in the statistical sample increases the conservatism of the test
approach since the QA/QC requirements on Category Il concrete are not &s
stringent as those for Category I conerete. The test areas cover the contain-
ment, fuel handling building, auxiliary btuilding, and turbine room, at diiferent
elevations. Various structural elements (i.e., base mat, wall, beam, column, anc
floor slab) are included in the sample. Therefore, the test locations selected
are representative of the concrete construction at the Marble H.ll Station.
Though this selection is not random in the strict statistical sense, a
conservative bias is introduced by using congested areas for half of the sample,
since a greater potential for discontinuities exists in these areas. Therefore,
the conclusions from the examination of this sample will be conservative.

Acceptance Criteria from a Statistical Standpoint

The Nuclear Regulatory Commission, in its letter of June 27, 1979 (Exhibit 1),

“ly

required volumetric examination of in-place concrete to ensure with 95%
reliability and 95% confidence that the concrete quality meets requirements.
The statistical testing program adopted for this examination is aimed at
providing this assurance through the testing of at least 59 units. If no defective

unit is encountered in this sampie, the concrete placement at the Marble Hill
Station is judged to be acceptable.

SL-3753
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TABLE III-1
SAMPLING PROGRAM FOR OVERALL
CONCRETE QUALITY

Maximum
Number of

Defectives Semple Sizea
0 59

1 93

%For a 95 percent reliability with 95 percent confidence (see Exhibit 1).
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IV TESTING PROGRAM

A nondestructive examination of in-place concrete using the pulse-echo technique

was performed by R. Muenow and Associates, consultants to PCA. The results of the

examination have been correlated with the details shown in the design and shop

drawings and with the core samples takea in specified locations.

A.

Vescription of the Pulse-Echo Technique®

The nulse-echo method of nondestructive examination is a technique tor miero=
seismic evaluation of in-place concrete. Microseismie test data are interpreted
using the laws of reflection. A mechanical wave producer and an electro/me=
chanical transducer are placed side by side on a concrete surface. The
mechanical wave imparted into the concrete is displayed on a cathode ray tube
(CRT). If the concrete is homoger.ous and contains no discontinuities, the initisl
signal and the signal reflected off the rear surface of the co. erete element will
be displayed on the CRT. Any discontinuity (e.g., a lamination or & vnid)
provides a reflecting surface that will result in & signal being disylayed on the
CRT somewhere between the front and rear surface signals, Toe relative
location of the incermediate signal displayed on the CRT will correspond to the
location of the discontinuity in the concrete section being examined. A polaroid
picture is made of at least one out of every 15 readings taken at a particular
test location. In addition, a polaroid picture is made of every reading where a
discon’.nuity is indicated on the CRT display. The complete test procedure

us'.g the pulse-echo method for detecting internal diseontinuities in conerete is
desceribed in the PCA report (Exhibit 3).

Qualification of Test Equipment

The pulse-echo technique is used to detect, loeate, and photographically record
physical and mechanical discontinuities within solids. It has been used success-
fully in a number of nuclear and nun-nuclear projects for qualifying the
adequacy of in-place concrete. PCA has provided the qualification document.

for the testing equipment in its report (Exhibit 3).

*The through-transmission testing method used on areas 37, 49, and 50 is deseribed in
Exhibit 2,
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Demonstration of this techaique on five prepared concrete specimens with
known and observable inhomogeneities (honeycomb, reinforcing steel, and air
voids) was witnessed by the NRC inspector. This testing disclosed all of the
known and cbservable conditions (eracking, honeycomb, and embedments) with
complete accuracy as to depth, extent, and description. Subsequently,
microseismie examinaticn of six of the existing concrete patches (all of which
are to be repaired later, see S>ction VI) again demonstrated that the test
system an? R, Muenow's interpretation are highly reliable (NRC Report No. 50~
546/79-07; 50-547/79-07, September 18, 1979).

In the process of this investigation, data for 15 additional locations became
available for establishing the reliability of prediction by the pulse-echo tech-
nique. In each of these locations, the pulse-echo test readings have been taken
and have been verified by examining the core samples or by removing the con-
crete. The excellent correlation observed between the nondestructive examina-

tion readings and the core findings testifies to the predictability of the pulse-
acho test equipment,

Location of Test Areas

The examination of in-place concrete at the Marble Hill Station has been per-
formed on 60 locations. Chapter IIl established that at least 59 areas have to be
examined. The locations have been selected to include both congested and
noncongested areas in the structures. Sketches SKCT-1 through SKCT-33
(Exhibit 2) give the details of these locations. Exhibit 4 lists the locations. It
can be observed that the selected areas include various structural elements such
as base mat, floor slab, shear wall, shield wall, beam, and eolumn. In each
location, the pulse-echo test is performed at several points on a grid system.
The grid size is defined in the PCA report (Exhibit 3).

Pulse-Echo Test Results

The nondestructive examination indicated that no discontinuities exist at 36 lo-
cations. These are called "solid" areas in the PCA report (Exhibit 3). The
design drawings and shop drawings have been reviewed by PCA to detect the

causes for the discontinuities in the remaining areas. The construction
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sequence and the field-routed embedded piping were also reviewed for this
purpose. Sketehes showing the details of rebar splices, cold joints, and

embedments have been prepared to correlate the pulse-echo ‘est readings and
are included

s T

in PCA's report (Exhibit 3). This detailed review has provided an
explanation of the discontinuities in 16 of the remaining 24 arecs tested. These
are termed "explainable areas." The remaining eight areas .re denoted as
"questionable areas," and require additional testing. Exhibit 4 identifies the

solid, explainable, and questionable areas.

Coring of Questionable Areas

The diseontinuities recorded by the pulse-echo testing equ.pment in eight ques-
tionable areas could not be attributed to the presence of congested reinforeing
steel, embedded pipes, rebar supports, or cold joints. Therefore a 3~-inch
nominal diameter core was taken in each of these locations. A visual
examinaticn of these cored samples indicated no major discontinuities such as
voids, laminations, or internal honeycombing. The discontinuities observed in
the pulse-echo testing are attributed to excessive entrapped air. The core

samples were photographed to document the absence of major discontinuities

before they were tested for compressive strength and unit weight, The

photographs are shown in Exhibit 5.

The PCA has conducted tests on the core samples for compressive strength unit

o
weight and absorption and has performed petrographic analysis. The test results
are deseribed in the PCA report (Exhibit 3). The core samples have indicated
compressive strengths between 5,950 psi and 7,800 psi for the 3,500 psi conerete
and between 6,750 psi and 8,550 psi for the 5,500 psi conerete. The unit weight

ranged between 145 pef and 152 pef, In addition, petrographic analysis of the

cores was performed to assess the overall quality of conerete, as discussed in

the PCA report; it has indicated that the in-place concrete is of acceptable

quality.
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V DISCUSSION OF RESULTS

In the following, the results of the pulse-echo testing and the subsequent testing of

core samples are discussed. The acceptance criteria for evaluating these test results
are ~stablizhed.

A.

Acceptance Criteria

The objective of the nondestructive examination has been to detect the
presence, if any, of unacceptable discantinvities and to assess the quality of the
in=place concrete, The localized discontinuities observed by the pulse-echo test
in some locations could be explained by the presence of rebar splices, pipe
embedments, cold joints, and steel supports. Where the discontinuities could
not be explained, core samples have been taken. The core samples have been

examined for strength and radiation shielding requirements according to the
following eriteria:

®Visual Examir .tion: The surface of the core shall be examined for the
presence of excessive voids and laminations.

eStrength: The cores shall be tested to determine the ultimate compressive
strength. This strength shall not be less than the specified compressive
strength of the concrete.

e Unit Weight: The unit weight of in-place concrete shall not be iess than
137 pef for acceptable radiation shielding.

e Porosity: A petrographic examination shall be conducted on the core

samples to assess the overall quality of the concrete.

Evaluation of Test Results

The core samples from areas 17, 23, 30, 35, 36, 51, 53, and 60 have been visually
examined; no excessive voids or laminations were observed., The ultimate
compressive strength recorded from these core samples has a minimum value of
5,950 psi for the 3,500 psi conerete and & minimum value of 6,750 psi for the

5,500 psi concrete. Since the ultimate compressive strength of core samples

-12- SL-3753
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exceeded the specified compressive strength, these areas are acceptable by the
structural strength criterion. The average measured unit weight of concrete is
148 pef, which is greater than the minimum acceptable of 137 pef from the
consideration of radiation shielding. The results of the petrographic analysis

discussed in Exhibit 3 have confirmed the quality of the in-place concrete as
acceptable.

Based on the results of the visual examination and testing of the core samples,
no defective sample has been found in the questionable areas. Therefore, all 60
areas examined in the concrete structures of the Marble Hill Station have
passed the nondestructive and destructive examinations. This assures with a

high level of confidence that there are no unacceptable discontinuities in the in-
place concrete,

Moreover, additional cores were taken from the "explainable" and "solid"
regions in the following test areas: 9, 22, 23, 25, 26, 27, and 28. These, too,
showed no unacceptable discontinuities. In addition, the strength test results of
concrete work have been monitored and evaluated periodically over the entire
construction period using the procedures of ACI-214-77. The allowable design
strength of the in-place eunerete computed from the entire set of strer_th tests
to date is 5,023 psi for ccnerete placed in areas requiring & minimum specified

ultimate compressive strength of 3,500 psi. The corresponding allowable value

is 6,126 psi for conerete placed in areas requiring a minimum specified strength
of 5,500 psi.

VI DISCUSSION OF PATCHED AREAS

Surface Defects

A detailed examination was performed of the repaired honeycomb areas in the
conerete structures. A limited number of surface defects such as honeycombing
and entrapped air at the surface are inherent in conerete construction. The
American Concrete Institute recognizes the existence of surface defects in
conerete in its published literature. ACI 301, "Specifications for Structural
Conerete for Buildings," addresses this subjeet in Chapter 9, "Repair of Surface

Defects.," Surface defects, when properly repaired, will not affect the
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structural integrity and the radiation shielding capability of conerete struc-
tures.

Repair of Patehed Areas

A field inspection of the areas of honeveombing, or patched areas, repaired by
Gust K. Newberg quality control personnel has revealed that 170 out of 513
patched areas in Category ! structures are not acceptable. The Public Service
Company of Indiana has instructed that all patches be removed and repaired

properly. Gust K. Newberg has developed a procedure (Exhibit 6) for repairing
honeycombed areas.

VIl DISCUSSION OF THE VOID IN THE AUXILIARY
BUILDING SLAB

Background

A large void was discovered along the formed surface at the bottom of the
36=inch~thick conerete slab in the auxiliary building. The top of the slab is at
elevation 373 feet 6 inches. The void was at the west edge of the slab along
column row N (Exhibit 7). It extended vertically from the bottom layer of the
slab reinforcing steel to the mud mat below, a distance of approximately

10 inches, It was 4 feet 6 inches wide in the east-west direction.

The reinforeing steel in the area of the void is congested because of the
presence of wal: dowe s in addition to the slab reinforcing.* S&L recommended
an investigation in the form of nondestructive examination in other areas of this
39 foot by 75 foot slau having a similar reinforeing pattern, where no voids were
visible on the surface. On May 7-8, 1979, the PCA performed a nondestructive
examination using the pulse-echo method. The nondestructive examination
readings were taken at 1-foot intervals along the north, west, and south sides of
the slab, as well as on top of the slab, to determine whether or not any unknown

voids or areas of honeycombing existed, No evidence of any additional voids or
unsound concrete was found,

*The congestion was primarily due to the bars from the sump in the diesel fuel oil
storage tank area. Since sump areas are typically congested, other sump areas in the
auxiliary building were included in the concrete testing program.

SL-3753
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Repair of the Voi<

} A repair of th2 void along the west side at column N-30 was implemented by
b first excavating enough material under the slab to allow access for workmen
and tools. All unsound concrete was removed. The intended configuration of
the bottom of the slab was then restored with shoterete. The shoterete repair ‘

was tested using the same pulse-echo testing method and was found to be f“
acceptable, |

An approved procedure written by Gust K. Newberg (see Exhibit 6) will be i

utilized for filling in the remainder of the void and for backfilling the excavated
material under the slab.

SARGENT & LUNDY

- & ’/§\L.
- Prepared bv, M QN&)/

M. K. Ravindra,
Supervisor
Probabilistic Analysis Section

] A. M. Weiss,
Concrete Technologist

R ool
R. Hooks, .
Supervising Design Engineer s

Reviewed by: C"d”u ’L‘)QQOBV

A. Walser,
Engineering Assistant to 'J
Structural Department
Manager

Approved by:
. T. Kostal,

Assistant Manager
Structural Department
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NRC LETTER ADDRESSING THE MARBLE HILL CONCRETE
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Not Tedume espasess alales SES S s -
ghe NAC 48 satisfied Dby cocprahe_s.ve dcz.nstrat.., that
7our upgraded QA/QC prograz and process controls are aéﬁf‘aza.

Following resumption of comerete placement for safety related
structures, provide complese (1002) "overviev' of all safacy
related conc'ete activities at the oite. This "overviev'" 43 to
continue until adeguate confidence 48 establisbed go the
satisfaction of PSI and NRC.

Bvideace of PSI's overviev of the izvoived centractor's qual
related activities ip» to be documesnted.

Stop all safety related conmcrete activities until the cause
and consequent conditions are fullv rectdfied 4f eignificact
deficiencies are ideatified during the course of complesing

the abeve actions. NRC 45 20 be immedistely inforzed of such
occurrences.

-

Please inforz us 1f your understanding of this prograz 4s differes:
from that stated,

fizcerely,

James C. Keppler
Director

R. M. Brown, Conmstructioe
Project Superintendesnt

Central Filles

Reproduction Unie

PDR

local PDR

KSIC

T1C

LeBoeuf, Lanbd, leidy & MacRae




EXHIBIT 2

-
D™/

11-20-79

DRAWINGS DEFINING TEST AREAS

The test areas shown in these drawings are also listed in Exhibit 4 for cross-refer-

ence,




0

5

3

"
W3
Hos

Py

. I“Zﬁ .

oy ¥
T

G

g
LGAFLY

.
0 merach
P’;

-
: L AL

8%

A3
h 3
L§5)

]
o

9 QR g

b e

3 4
ey T
§11 i
il
14 W ;
.wwii».w

5

jres iRt




EXHIBIT 2
SL-—-3753
11--20-79

[ ————

. X L ! 3 J s 1 ; frel
‘g .

LT A—

-
o

o)
-
bt

<
e O
".ll, i 7 *

»
v‘-naw\q \»71
iy

‘ |
! |
W il
L AR | - *T\
% 2T '
e 4 | 1 &
- TR« | !
i ey i |
S N N T ~ iy .
I vt i .y ‘
gkt N 5 SO Y e ovETan
. e [ i T
i W “, et | |
= > ! N B
i
O‘K‘ ' 5 “‘_.4'.‘-? » ‘ |
i -
: i e s x'T""" -r.-... g ST “jﬁ_l )
1] . ’
AL A oo PRI« s il s il 0300 iy o RO St s e X 3 = —— T
AL e ﬁ? t stf ,fw ‘.‘—‘1‘ - A Au_a-n_; L
¢ i | e (€ R |
- [ | - v - “"s.{x_" COwORYTE TLRTING .
- e | = 4 XT } ;“5 1 Prosean
| o b @ | | o ._..L..._-
| . . b { wanen BAET - L
L= Basis YL
(- | S e ——
.‘l-_.--_' .4 --
AT IO BA EL 3€8 O (wess witen) -
BLAT AR Moo LA EM

00 08 Wuwvaw &

133323 2L
-w;“;q v

1
SR

-,h-:l. a.m.uu.v
,é& Kond | WMo .-
-.,,..;.-..,-..-,H- e

I e

IS Y S
AT I2RS

rd ne ¥
v . am
) w- " X e
ML E ML NG LA
-1 T UNTT
- i o, VoL N AN
- i A L oNE N
N e o~ "
' )l M |

L



o e 3 - —

et ié “o

T R U Y 4

Lo e RIS i
o.*z»'d--* VRN & .

. S — — i » IOUOVS: JUSOpORIes st azy;
r~ Alet
'} S I P {3
- i i W - :
e _—.....,._..-....-'.‘. ~ S

Pt T — .L"-:vo ‘ 7l

| PR R R ———— -—--‘I" / ,----.——

Yo b Hen=y

— ‘ ¢ ""’44
sl et b ate e it W - N B |
- D g
A 5 \btikg, ‘_' "{! *
— - : :5 - S -
L3

e S e

1-' “ o o

' wa Iy

)

L =2



EXHIBIT 2

.
valle & |
4 4 : o e T {
4 ’ ‘ol !
. 1 . |
2.4 0 LI
AL L | I l
RO o iny !
- .
- . - 4 i !
. > -
. IR
e | ]
- & ) |
i1
- | '
.
S R ——— g 1]
?"*."-":' - " . T ] ol ! |
ol 1 S - Wt G T ® (o M i e 5 s LB
| i e b
J s . e aud' B - ‘
i Iy - Y -? At E R
- . - ™ ‘ ‘f &: g .
— b [ $32 ke b B
» posy preon peome | 4 3 '
2 sni bosw bessd \seed ‘ . i v ! o
£ e s e DTS 1 B8
s PRt i P S ol ) e 1 "B : o |
e -p:;w - e T P :—m . ' ~ . . [
MR s B e . . ." - |
> — - - - ! % o J 9 ¢ l
e ., f ] 9 s o '
. Fs : L | 4 4 |
/ \ fw |
¢ J \ :- » & A!' '
4 P 4 I - - - S SUE | “t‘ !
I & o - — f— . — i v |
A § ~ ! |
J \ - ' : |
) A ' i j
\ \“ ", {
! / \ > # \ | .
/ ) ool s e ket . g | ¥
. S < H AR Ky & ) ™
3 //«; .' sda = . . s | | m '
| v / S A Ssrnteh o J ! !
1 - 4 M H =
" -t p— - G W - . wiondl inbet " - — aponinbis . S
‘ - $ ;. -- - "
P Y e L e l AR ettt
. Po— S —— - S ——————
b Loy © Sl Th oA e
- v € phai e e *Q‘ m.“
. - : ; ) i
NEISTMENT BLOOK Puaki  £L 38% -0 lwis g PP ey - L
VA L we l i AR L- L ThL,
I L
S W T T NE, P T G RO ~
T TPt 3301 ) e e it ot o R £ ot it . o) {3 agWan TR0 BN T W
AB4A ' LT SR T H | 4
!.. e A £ IR L 5 Ry 4
. e - § W+ LR »
L Y 1 ] ’ . ‘.’ 'u < .
? i 4 . qn‘ ” i
o 7 o bR PEMIRY 3
[ » PR, » % Laves : an i ¢
g o £ ' o i 4 &
ISR L X i =11
! y Combte B ate a8 i ‘-t b
- ———— - —— —— . —— . 4
SREEE D - G
3 e - : :
¢ S ey, " . L - g | e’ Kl
y v ’ 3 .l‘l_ »-4' (.:7.‘ } 2 1 &\P . = av:.
:“‘n‘n; ! .", 2 e . o | - e
oy 2 & . o ";‘ i - -
P o o v .
iu’a M;Qr .—‘ - 3 :-;‘.::e;s.: Jy" [

4







EXHIBIT 2
SL- 3753
11-20-7¢

: S

 T—

L LR L)

e GRRRT Y
vt e

VB AR it : )
e - - -
wl B e s — ot .
t W% 5 . - : :
) 1 - . 3 X

b 1 e s
.TT‘_. - = 8 p—
1 e P O k&
| ' k. o >-'fuxl PO TR S T o
. T o " VNS N— » —— b b e Tnteli
o b E
B : ; .
fruk e oiar H e S T S T A
| SR LL L T
. : e
- P -y
t )4"‘- .uw Py
3 o ‘ o
"t |
-
. 1
) it
{»-J
L B A
N
L4
foar %y
' w‘«}(‘
. LA z-u,
‘ o
-
. G|
4
ﬁ'ﬂ
ks ‘ "
- "8 . .. ,
JuURBRE i'ytu kL FLOOE FRawing P, ax
Rk VAT iGN 69 s icae ARLL F
. o.l.. o Lo L o fukeals wetgy
- § IR e—— - - —
A i "o
LL DR

11

R . NS
g .y
e
b & M.
4
-
e
r-‘ o~ -
F e -

-

-



@
o

L
L — _:_._.Air- e o .’ -

¥l

A RS ﬁ_’g’j
!

2

|

- L

it

LA &
Lt A
o i+ vt

N )
n
S Aenou
oo

&
-

R

F 1 i i = L T mnu :
H ! 1 ”_ -” u.n”ﬂ ¥ ..
g3/ | O\ 8- s o
: | R R i * @‘ @ i
. : .. F - :
m SO W W _.ﬂﬂ.«.-nm.'munnJ ' _ : E
.M h @ L = ...I"ll, d T
I'n BSiEE w g
“ L i t— = lra T ﬂ *tw." A«ﬂ
— s bw : xw e e —— um ﬂ.mm.. '
.g-'co - F_ v
r - ﬂ : ‘& ’ . ‘N ﬁ i e & 4 m‘.
S
-
— -— —— — = A




.

EXHIBIT 2

SL-3783

11-20-7%
‘ Al

-

L

Lt o

.

DL e M

B

R R X

e et e it s

N G—

ST R P

——

—
.-y

B
R e -

— »x.r..l =t -k
= Mo ls b St
| SEmmeneee o @.!P
m,
; o
| 3
-
—_— —— —=3
= = *
i | H
. m._..m i i, SIREL -
ut™ e o se Tin
i a |
.l.... o - @ -
' =

RS R By 1 7T T o B

&

A

a4

-

e L

x Tl

14
4

..

LR TR

.

.

§ -
»

- 3
-

’ -
%
2

= -

-

! e

»

-
‘3
o.ﬂ

.

.

L=

s g

.rﬁ-.“l'

[ 4R

{ ST

5 &% n
SEWVICE N AN

LD,

b

IN N

-
-

|

|
&

P
.mwwwm 1 it
{ iadz> M. ‘.no-. -4
I8.5Q _°F * Wi
mmm Bl
el 3 iy
1882 =1 ¥ g
L ETUR RS
_mm..— »MU..‘um :
it
.‘. e & .N'W .
_m&”[«.!u m. E L
28 3 8 « sdp ¢ |
fi]s e
olE slgait
e B
s § Mm m:”m..
las . 3
Cid g
_...;i:. SRS
h § ~w-”mb.um nmwm
o 8iiiasits

.mu.m_-...~.wwm.

———

v ~

f:."
. Snbin

.
3]
E 1




!
1

> |b | —
2 e etm—

v

Bt s el

-

. -
oy 1% a "
- ) Lo

2 »
-L’f-; ; .')‘ o




EXHIBIT 2
SL-3788
11-20-7¢

' ] 2 ‘ - | ¢

0
U T,
— o
P t
1 pe
' m—h 1‘ U
- ————
] - e oud
] ’ -
' m” $ 3 k
: "
& o
{‘ h, s
Gos? 3 "o
. -»: . bad _“: ;’, [ t
1 rr - « -
.
’ . .v"
b 1“2,
.~
h
’ . -~
' £ -
. e ot
- * A T o ko 4
e : L - o
» . -
e B ] | &
e ety ‘,'"“ .&. { _:‘ ¢ ." | Y @0l - h
el ‘3 oL ' ¥ S T (? -#
AN " r:‘no-n R —— = b 1)@
: ' L3 i~ ., :i.. L | ] 1 ¢ o
& X g+ 8 e AN NS - g-n{-
" 162 " -L.-' "4 .”;’:. “ 1+ - (u-{ v — ;
. o e i . e . L ¢ . @ l p - §
! L R R R ST -

« Lo e 006
LIA Y )

BLOOR B OURDATION PL AN BL 4310 e

GENEhaL NOTEE
Tos atmine vy wt o--_p n'unﬂ

DOm0 e % Gk e aed SR M TN B
B IR s L 8 i B B
- TN l
N — R O

| \"Aw"._u.:u; N

- e e f
e e g P

b

h.'tg el B DRavNGS
A - . } L T e e K -
f‘ el e Concermy |
. rounar
By “Se—
Lt T .
- )

oy
- -

- gt T s N

bt .(A(...‘N‘J

7  FURBLE KN + " . S o £ 57 M r gj » 34 R it
W URR S R g e WT 0N gk PN '( l"?g ~
s 2 1Y L g e Spes ¢ -~
2:‘{ % ? % i‘l‘ ,;:.?;a e ) ot Ll"\ b -h.t-‘w o
-3
" e |

— - —— ———
R gy
- P B P AT O b ra ! #’g"’v #h
T T L OSSP | SN NP e O TR 07~ ':: o - 4 [ T Y e T Nk AR
e e e e e et~ SRR R L FPUR e PP R
~ Smecamen s -~ 1 . E:“-:..u. w e w-.gn LE vANA
e S ot St e & Mt oy A g ‘7




e e

-<»—+-4 e oo

¥ -
MO e
SO '
{ A.‘ '.u e LT e v el
| . DT BT
- wh e aeVgome - § r
| “ o

T 4 L S LI oL \

e T = o

d ‘ g
3 | h. = L A3
6 L =N I a)
1 ) K --‘
. L " e '?‘_ .,«Q. v :
. AN W
. — oy
. i 5 s e
. & . ¥ ‘0‘ & .-.-t
) ' gt ’ oh o '
e (g & 4 B e
b ' | | ‘ AP { 11
- P A Y .
\ | S 5. bl { o —f -
1 ! . tte s ) | | | |
|
. b G N1 ET
% & L
¢ -
Dl "‘:‘:' -
-y
.
» . O
{ N b »
& v . .
}.g - .: . t,;
b - &~
-

¥ S ,...\m...-

e ——— -

.r:&.; $»-‘ nn;y

v g <o




EXMIBIT 2
SL-378)
11-20-7¢

b ey

-

> T
— —

—
o —

: | | A
M i |
O \"
il
o 4+ | 4q

- ..‘

» v

sy 0500

A N
o=

a
p—

LA N s
- LN o

. .
SR & PeY e

o

HRL T sk e g
AILARY BULDNG ESCENT AL SERVCE WATER PUMP ROZN [ 33C O = -

il T T Y o e
NEE P REL e AR B BER A e TR p=t T3 YOS L e

‘ L Ty o (L |
T S R LT SIS
R e L s Shoaled
! 1&«' ST B e v een Suan ;
CThes wonamy s 8% #- A sl S iR y g
[Prat & vts Daee A r“.{ b w v gt R St YR gy ¥ 3
I 57 T L R | i S N A S e it i A e 1
$ha. WP pon Yy ovg " 8 e % : TG R “ v ‘.i.-« :
3 R R DT T T » " CET TR T 171 ¥ E s TP S s, .
: L T R+ O S : 4, ) e % ot | .3 eae oo Beaage
§ APA Svp R T et e a | A - 153 SR et
| W em g I R SR DR " LAY 7/ w0 pey " E v e e v A
- 'm Lt LU R L LI N ey e ' VT ¥ - ---ud%:r :%w :':1’1
roLll N £ PR BT Y e TR UL B, % o -~
o.’n.l - lﬁc. e B e
——— J.

R |

N " .

t- ',vi\ MAREL E MLl NULL B AR
SENCRATING 8T UL i 2
1IC SBHITE IraNS

v WARPIELD NN
R o oo "

B T e

(] ' '







EXHIBIT 2
SL-3753
11-20-79

1 K} 1 4 =8 ' | A . 2
: &
@ ., R, S ¢ . ..  MNRRINE
}.‘—.4.- —— .r-_.l..._....__."_‘,, e > _._..-.ﬁ‘_'_.__.———-‘-—.-i.'«o - LS : ’
IR R— O
' | |
e
]
-y
.—~-—+J | Y W—
S marptee, A phrenses V.,
g R B e i LIS
W} i }
4

§

~ Pates v

LLDING L8S1NT Vil PP RHOM } ‘g
ST SERGCL MITLA B RoOM L3¢l

W AR BRI T A e TR

fraares &

whAL Sewem A e TE o ¥ S e
s | - . TR
» - - ’ 4 o
8 e '
-
“ {

g WO ] RUFERENCT DO AWRNGS
LR AL TR MR e AW e i
4 BoSivr o €, = f e e s N |
! §T AN TaaE NS
% | w"»..o-:v.tu‘:»n . een
} ] -4 i 3 rp e s Suas ee
B L | SRS o -
P4 R 3L IR B e e e
. T Br e e e e el e bael b R LY TR =
15 [ Sriea Sue Sy e ~ | l b2y SR BT
S RN - TS PN R s i e,
| RS RIS SN | S POTT
2 PRI e A AR e l | AT 4 ael o
| O g -,74-0-»0. -y L o —l
w JRIE A e e e 8 e e 'l-u-m L
| L ¥ 0T AN s e S 1 mt s e -
- pe . =, . —
v 5. R ———— . ..Jg - £oX
T & e 2o b 3% 8 R !.1‘ -;'N.,.-_..‘,.. D , 1t oo
- A Y k. At 5 Wt R 4 A 3
i + I et ..T.'.*.w\ STy e O S, | e - MR, E il N LEAR
——— —— A, V4 B ol - A = G T e NG BT ONTTS
W v - - w - Pub. b SERVICE IND AN
- - 4 - 4 L% S L WL L e
- MR- 4 be
oy . - . ! '
1 b » | | {4 FUVNR

8 of 34

f




A ]

- 4

L

-4

s [

PR A S S

. "'fj;;ﬂ

w.: -
| m" ""'"« Terars
- ¢ 1/

~——
)

e et e - e bt

T *,‘-_,._._’_k._ T A— Y e et

e M'

L""_“: ‘* .rjn--»—&-----.

. Sephey ——
'&:.:.: 7=t N
N >

ﬂ, [ |

L

bl st "‘-J

g bt
'-‘}’

T

pEis-




EXMIBIT 2
SL- 3753
=207

SR C—

.
'
L
‘\
s
= %
.p
:
— e X

5 ‘;‘:VA.-.“ 1 |

—— v s s.., ’
} ~= M-{- S T .:‘..:‘m---—.:——mw—;.—--—-ﬁ“
“REA A, WEL FROV O\ ' 1 Tyt~ 5
fi 30€-10° 70 €L 386 -1° : uiﬂ
T Al T S REETSIRTI S 2 Sl sl i il A
T —— > ol o A 14
! =Y sUNE FUNENY Iey By 4 £ daé ¢ e X —
Tros 0n b s e sy~ edraZA | ¥
e 3 s Lunus

L |‘i-"-\( r~|..

e AR, L SR, % (.5 =g -
o R P -..'. [P T o1 LS “’ jl’.".,“ ,'!.{~ AUKLIARY B s 1 QUNDAT
h A AR *apa e ‘ b PLaN (L et 0 ANLA
s Bl B St Ko o BubEtE - - '.'“. 3 b poo aw
L bRl TR EEE
. . S8 (s B M E T 88 S 6 W TSR P Y. —— P,-m'ﬂ.%'“ £
'. e Bt e - e & =% . A
a3 ¥ ELES TR X ‘L

: ; PO, --01 w.
O i s - - R
e e |
o e 1
> e
) g
i | - 2
e

LfT i e A

t- e 9."’

# of 34




PO,

——

.

IR

e

-
g @% ™
. ‘e )
o A\ ‘1/
o % s
. . -
" A !/ Ve r
B 7 L, ") [P0y 4 v
e |\ t e "hr.
LW ¢ | T‘{'“"}
s i N
- ™y 2 ) .
R hd b R o s o BT T
- i y ' et Ly ';L"i"‘ PO S -~ e (5 W L
: v
o K I o0k : by
{ j s TErvesn i Saee o (s shape .t:f‘ o
i '. -0 .‘{ i
e W g I asinpneii
ol AP o s — R st S S S ——
ST % - SEEO——

2 4

[

b A TAN B it

_rAA- —— -
|
|

o
ot

Fhiw FLME - 6

ﬂh” w'ms £
O ELASOLE"




EXMIBIT 2
SL-3783
11-20-79

i

’
t

-
-~

3 5 L) s . I’ 3 a yir | N
—— - o -
pt
L
'.o.n
L‘%'uo.
L
.
" &
\'s /
. L
"o. . o~ / 4
B __ .
// "fp . adich :‘ ‘1' )1 . .
/ /4 "g ;A“:ﬂ.é. i 11 :
/, -t . L Y <+
/ : |
digas [ )P e =4 "'“"’*11 L1
- LR e S oAl | e Ve g s i s v e Y
zF » a - ret
/. LA L ) . I TS o 108t nar wn s St vas neste v 008!
/ {/ e v KT - 1 T b, :no ...-Y‘.“‘-.l"'-.':.‘""
"~ - P . ' WL ™ Lol et A
‘ ot fo 4 LA sl N, 1 td 4 ot M S S o)
., [ /' - ,.'awo_‘..-' 9 | | o ::‘ .?Qn.-CJ “A
:] - ‘A " . tru a&u ll-h--‘
X d‘ we “f“ : > ¥ R : il o
- a4 e | Stk A
.

Ll

4
‘
.

g
.. b 22
nd ‘J k
|
|
i

» : e Mot
v’ .
r'. g bl | T A \
: o A €
o’ . LN A

t‘::‘". :

- " " o ovee—nf il

P

. e | : P
w-—;: o ~~,~'~:’-~--~*~1j'. —. . .k_':f‘; o

AL XAR PR DG
] ~
- "3" ..i‘ .._.......--'-- ok B AN su-«A

PRSP p—— — .~ 0

B by ST Ll IR :
. . Wil ¥ * 3 Eh i — CORERITE WA TN

yA i S — __._.“5:... \ . . eeenie

* S ) L] \ [ T N
by |- ra
WOINGE BT o Pl EL%de' ' ABEA B { o LRI
™ bom Vs B b | . o L et
™ Sl Bar Bl Bel & vlien ¢ - L
T
=1
T e b
BN, p-
e - L::_ K
yo i iy e
el s T
' 1 n

10 of 34






EXHIBIT 2
SL- 3783
11-20-79

r___l_ - 2 _a L3 - 4 Lo L 1
NEEE——— ; el g E — e —‘—1‘1‘»
)&-..& . I CRSU—— - .

|
SESS SO
SP— 2 -+ -
"'.,‘é ey

.
.

?. -i0-o-

N S S = 1»4

e

RS

- —————

L
ld

)

—aiyd

il

/

£

.
.
. R "
* & LT
-
| ESeadete

-

jr' e e ?.Knun:rnwrvj

-
oLt s ‘
“R(T
“1 -ﬂ
. .
T T L L Y
B R R R L
Bhaw » L TR f'l-k- 'V:
LU LI CRLE) _": [TOUL T
i T \ fi
e Beltuit " .‘ow"
L. SR B
R
» - -ty

B L LU Y

» J‘ ot

i
141

A
-

s

i . T LA
e = - r-l
' .-

“reery !

3
4

il

Cisbaidieschel

s i

TN
e
B ...“ &

et 4

.

5i. O

§ O NF AT N

PoAN LD e

PUb v SERVCE INDANL




-4

& ]

¥ 11
- ._,.‘\.4 pe—

y

"

<

f

v -
-

$
J"-u";? -

¢

-




EXHIBIT 2
SL-3753
11-20-79

i AR‘A ie
8 A MAT OHEOKED § ,
Yol & il —due |
‘ L}

‘1 rn .::.z--

-

b,' . ! } .t e IAR* 3

- :
. e g o (L RS U, .- PR I

e

:T?»: £ : k $ei Y

| RS S ST . R
ol S P . ~ ¥ F———
SRR TR ISR STATIa ¥~ ——

-
e nc

4 \|\ T L e
LA

{Quuu

LR B R L ]
| awee et

L B T b T I “i 8 -Mo&.‘-

el s med 0 . - s
e .

oS . ) - ..

gl PO .0 e @ 5B

. . o LRl el R

|. . # a4 . - .o
. . » ..

LI -
WALL CHMECKED e
FROM EL dag 9"
Y0 EL 360!

MARE oL N Len
GENERATING ST unD

FUb K SERICE WD AN

PANTIELD D AN

L ¢




s 2

TvrYvg

L,

ooeme o
»'w’ =T }3;-1_{«- S "‘,
- AL S S - v
'!a"!;w...w‘._‘ L“ t“

- —— oA

e — g

+

L




EXHIBIT 2
SL-3763
11-20-79

A . He (omers 8 | T N 3 —— —p
PR I T R L T T 2 N I A e O e ' "y e
\ 4 P bk b, e i . b i/ .
Y 1% o 2 awe ; - 1! 7 0
Pt A g Mol

R ..}S 5 "

N

- v.’ Bole o e

cipeimnen-siliind oo e
“ e $hine $id Pr—
@ 5 300 N ! .
'. - e T -
i
-~ - . -

* Sbiin . w—————h o e——g

¢ G G ...
P B L B Fke Ledet AL
Bl -:.:"mwmﬁ?‘jl:‘%: I 4"' Sig

{ 4 ‘s P B T S
L =w g X5 RN ek B 700 AN MR RAE AiRicad
b . ]

" "'* L L S ! a2
oo - TR i R e S UNT —
Sl PUB L T TRVICE INDIANS
W b PLANE L L AN

13 of 34



,1., L "J-i{
AR e

.
-




EXHIBIT 2

SL- 3753

14-20-79

Y EEE XX XN

-
-
'1.\,', -

LR Ak L D ‘.:Z_eu;:_ i i

e — — LM

p R X L - -
e e row L BRI e AR
‘~ . . -‘ s“.fr - g : [T S 31 » e ’

n...-.. L N 1 R ] “r‘T
LA o | n"'~Nl-b'2-)‘

v | VTR ;)j-:"
MIF LN ALY

' i i V:ll:!b

L ) ", s i & : pp SV aBukg ¢
- g > *

3

$ 7
!

&u“bll‘l 'u‘»
FRAME L ANTLL 4. ,
”‘"niﬂ\ﬂmﬁ e
" G -~4*v .i'hﬂ

.. AR T
-0-—5 et g

dhdddaisediiiig

3
ey

R N

b4

.
*

TEETERRIRES B

3
Se
4

shead
IPERVISTRT PR RIS Y

'
.
.
> 4

Iz

TTeegnli
i)

!!ft'.i,"
e

N e #.,:..




————

-

e

-

ey
- e
whi s
14

® !
. \
|’,-~u sk SR & L
o T e
[N
» .
— - - o e o

BFTHPPS P S S L )
,-‘...m-a“u-.-.--l- B MSAL =28
A9 -, . Y o I |
' "‘J‘Ani (L

Wy .

‘l —
L
’ e "
| ! ‘
B #" ™
|
vy
E 341
-
&
= |
- B wy Lo
Yo “
'

u‘ ....“F.:‘..'."

v-’

» . 3 o

2 it

= DI s ~ g —y
- =l A
e

. Lo g e

LS e

I bt 3
- Pl -
e




EXHIBIT 2
SL- 375
1120~

i |
4‘.
34
& '
- - - .I
3 K .
- —— 4~ 3; *
L0l L T 1o i ™ Rentbadd - "
5 ’ v v - P ™ e
-E"‘:“"."' e Vagl b v o Bdi L ey
¢ i o - "_";“!:.J*C' 4 " :u N
L - - ..-*—.’;' - . darmt. N
R R Pa . L - i -
- L o Voy towegs
l‘-\.b - ' o ..‘0’ * n‘!‘ .t
solLave s | P B ST i FaR.
PN o vy
e osee o 1 4y 5
ey T4 ' f N " AN R Y . |
bpa., v E : [ ) . .
ke ] o
. . | -
} ji L AR . L - | :.‘ E. X >
- ‘ S R N .l . |
’ I+ aheenatlY - ¥ e 1 “i‘ “+ (‘; ‘ b P e uu .“NP..W.
& 2 poni 4 . :‘; _ﬂ:'-rn.uuu-l.—n‘.
1 v . ’ > N4 - \ ¢ e R UH TR i
| “ 4 ’ .’ L * , ! i‘».; ..": M ST :m, i |
T " V, { ok ertar T et W
4 . ' ! M S
* 1~ - S oo o () — f
' ' i i b
- . <
Al & " St . b L 4
) ‘e o ?
s 5N 1
1] e 9 |* o 4 1,
F iy PN ’ : Faed "'"’”.:j
i P T : s
PP :
ad ) ¢ ORMIEe S s Sty
. - el ke TP oo A sl . " TR
b | ' Ll T B Y Y O : 3= %
j ’ o ! q B whan's : E # 3 Y
T S S S § S5 S rﬂ‘!‘*? : '!é P R LU i
5 % » ¥ & . - - - --;
s ¢ - - . \ . | K] et i o ekl et 8 ancid & B ‘
| t - § el Sy HI‘-: o,
J - ‘ PLaNTL o
i IBADN BTN T (AR
' v ¢
“-“—"' u::o'::m" H-re
Wy —

e BREY - 14
b <

15 of 34 N




——

b d

-
!
%
. i'
I
B
b
. -
o»' L B
by
L
.‘“i ‘4 Y
.
.
e
l.,_‘!‘

B
B T




EXMHIBIT 2
SL- 3783

p.

s oot R‘TY e
TFW (o ey

LI L)
LSO

:‘:'IA

'." .

- e £ Bestrn Bn Yeod # eaa s
FETons B8 48 0 Fiu hut el B8t Ao T
| ¥ fesE e
-

AL A et b e —.“

)
o LT [T

- |

¢ ¢ - I S et
(e

(1S WP a1

16 of 34



B w.m e
_vtm;._m

6 \M.i

4.1.:..‘.,.”

“mn..:w,:.._
RE
o7 I A

- l. 34
.

e
=
S | T

Y SIS ¢4

W‘C

1.," s

* ¢: 3
1

soage

.

.
" e aig

——y—
ey -
e 4

3
feb

i

| i r

“ .
»w.u.‘ .~y vb-
IS vesbud

Fe Y




) ] [

EXHIBIT 2
SL- 3783 i
11-20-78

AF | 4

AR

S HEam (MECRED
AREA 3¢

.......

R L e pp—

- ot LS
i

!

B A O
| .
NUURRY L. WSPOR  L T
(S SS— Y it

e ¢ TR e 1 »

- b (5 5 S ST 15 1

. &
e T =
/
$ . § — ot . -
SV N - S W
“e,

&

B

ladediid

gievas

<
< Ir p
TS
r.‘ ‘lLN-b‘

bt e

e N —
>

'S

l. RE AR e e RN b

wl

)
.
.
.

1

i

‘n..'ar.-‘-—u R T

[ L)

-

. .

HOTES

el

L e e W e s
SR B s WAL s b

Ea0 TC, T rwat ey

e L

-

3!"

.

FEREMCT DR

-~
U

= <
& o -
s s

CONCRIYE TisT)
LA EET TR

oo AR 8




"T‘Y";,’,

g ¢ % i
’*“I e e L 2

pyg 03, :
- "'*‘?""‘ .V

INELN G e a L m ph

:

e

phn

‘3 3 pend S N
e e SOk gL T




EXHIBIT 2
SL-3763
11-20-7¢

SEAER

L

1

¥
s
.

I Al
A AMRlam
5N

{ Earveonr p

£y L

SOWMONKE AL TH EI5a0N o6,
CHILATD, Li NS

L I —
“dowee L5 et L
Peemeal RL
;,':;"“Ad“
bj‘ e 5 K-
TTYSrovvssey!

- B 0 .
By iy e e e e oy
- v--.s.,.1 b Lo,




‘-1:;. is
i

S el

REA 39 Y
fw CHEOKED® *

) !‘ " .’5
- .. ‘D _‘JN"JQ‘
s .,,.;_r_- "

f e i

e I
t o
S (R M

= e e '
S

-—-45"! Sl




EXHIBIT 2
SL-3753
11-20-79

&

i

it

i

ot Bl

<3
gty

LT ==
005 28 T

s e
- s
-

~...-
reowr
gt
3
i

= o

e e e

-l .s- lll Dwes
0 "
LA L R L R

. P Aw

Viage-vs

" -~
P e el
| e

|

L
e il
|
{0

f ’éﬁ‘lfc.

IETEL L
| coarannz

e |
FELETR T |

i ERLaErTna.

3

- &»

R 4

| DSSHEECEN

{
1

R S R

TRt
rFRONRAR

woanoe, BAET IR

OOF PRAMING PLAN

L B
. s - o ! :’quoﬂA_p‘ A
1 5 S A A « i L. . ot X s A IO SESVCE IN AN £=300

—. ;-‘«0‘:_. —" . . - . - B — ANEILLD | NG -_...;!......i
3 x : : Ju
‘




—a—

- ——

e —

i [} | ]
AL " ikl
|
LE ;
& 1“ rw.
| il
o Rl T % el
‘ ] San 4 s
“ T osane T i
|
‘ | { {
P —— { l | "‘
| sgsme e
b} i '
¢ = f 1 e |
p— 1 4 Aeete shns T oy
L—J ase ' ,,J ol
LOTEN ' R “"
| |
o :-.:' n
| &
]
I X iiatuaid
‘—-—-r i paes T ey -
o il { L[ -
r dan R o
{ t-‘o.u{
|
¢ { !
! 4
bl e A 1
al
; o -+ .y T - ﬁ
| -
8 L : -
S 1 e '
par | o
I s T Sy =
YT R .
:»—~ —3.—%‘*‘ - oo s e s | o— -
[T |
_: =+ 2
: 1




EXHIBIT 2
SL-3753
11-20-79

4 d [} L 1 4 | K | 1af | \

a

R SR LE PUTEY
L so-e

-
it |
_;x

8

3y
-

3 $
v — S . L)
:. .-:-.‘ t "wu” ._..',."‘ : ' ﬁ . % | ‘ i |
| ey :l—ﬂ,c_"._: {h’ LSRR I |
M 16 | YO
v o I‘,. P S Wi+ o 5y | [ T i '1 ‘
. ! § | ] 7 ! 1 ’ l
L o | | |
: 1 . i ‘
P . - { - j‘.,\(u o . { 1 “"J —*‘.‘._-!” '
-~ g4 3 ' ) ; 4 . h t e
"0 L Ah . - |
’ PRm——; R p” e
f oo Wrimr s KR T .:Y" O &) d v N sew L. SRl ) 4 S
"‘. \. i 11 W " b el sone x| by SRS - L= e
- 3 o S I :’i :. : ‘ér ‘J—.—a 5 ) {-*" 1 h,
- r ) ____, o - T { | - 'ﬁ‘l ( .
n.. N SR - - ] RS / t e |
{; L s’ ! " ) —— ' |
o $ * . b P e e Y Bl B { ; ’ : ]
- .u.!j,u,. nl - B s - g '_,‘" - . ¥ | by ¢ { o
N i S ! &5 3 | "1 1 v - ! i
\ }f;:‘w"” o8 ™ . | ,;y:'n: 3 o fo | S— 'J"""T“ ber o
i By snf J | © ol e { ¢y &
L E

! | Y
e ; ! e
b , .' £ “ o

. - e 4 - 2 ee o { - ’

o LTS - g e, - L L 3 e . e aet |
4 ! = b 1 i { - .

o & ’}"% % N ™./ Ln‘ ] xt N 4 z .. - :
g W N | [t 1 L e . ‘
[ § v ]l Mewne| ="l 1 & | |
s [T e ol bt | |
r... .!1:‘ =—. " '_ I
LN f
. {

‘ CLA N e towenery
- i o { - PReosaan
[~ T,/'): Z,a } -
L e 1 o ——
YORE 1D OwWE wiTw DeG S 08 1 Pl TR Bt

- S . | P—
- e . - b canooey 1)
O R G

SN ; . e T NI WA rwm
f..".... ph-pd oy y ﬁ : e ;';{, < uc'no- 2. |
%

A1 : .Wum LSON €O
: N e

‘..._1

s“
ey

{

{

i
i

'
ELAL

MARELE ML NUCLE AR
OF Mt RATING ST UN ‘A
BUB K SERVICE IND- 2 na
FLAINTIE LD INLvA NA

20 of 34



eL-6

L e



EXHIBIT 2
SL-—-3783
11-20-7¢

®
3
il

Sy O —

-t Oma N e

= L ‘==

ey ——p 2.
-
} °
3 1 ]
.
] - }'“' o
w N B
b
. L3
i
®. e
I.‘.’h‘l~
€. day

™
Plosnan

-J0 %18

[
|

—E ORAT NeE

AT N -
e PP —

(—

———EL AL

:“f‘hﬂ; )-;h.‘u ¥ .;.A
n{cx" S bt fl. Lok
63

—.(‘—m *“ <.

b

t:“'-‘i MARE. £ miLe NUCLEAR
J GENERATING § 4 $
PUBIC SERVIVE IND ANA
PLANCIELC
———- e

) A
j g
i

21 of 34



J
i
T
i

I

s leanbAlanla 1
. £

 mcasaibene o1

i ———

e e o s . ol e

W A .
e e

$3434443



EXHIBIT 2
SL-3753
11--20-79

‘, R TRavaTER
Canhe

L

TS N AN R F NN
e T W




SHE

T

JE I

r._._4'




EXHIBIT 2
SL-3753
11-20-79

R e | e T L

e SORCET TY YIS TING
E Procoan

i, 92 - BOG1 - AL

Lt R LR L .
R T S Y

b
#l
i

PSR SN S S

i

i
:
g

A b e e e
[ RN
Rt TR
g Lk
e

._4¢<" + ¥

N
NG STa b
L SERVICE INDHANA
PLAINFIELD DA N

N RTINS ey §| A

e — .




———y

sy

P gt c——

s —

.
-

‘.% i

T
Pl D -y

-
.

T
P T o A

PR
-
Tarm

AR\

B LY

. ag)
& ﬁ )
.
vl
Saen ¥
T

<
%

[ B r

| VU
~ ‘\\'\
haaiid
l‘ \
\
| €
i , \
0" re § e \
A L N - \
{ \
551 .
o
Wk, O LT
- awm

[} !
v

/Y
7"/ - 5




EXHIBIT 2
SL-3753
11-20-79

E £ _— L Ly N
.

P G T

e e e e s g e e e
r— Toow @acBis Loves Sat Demt s 49 4s
~oves

§ i e Des S B
4 P e L I R L
&\ GVamE wisd e mtae e
&t =4

bA CORCRETE Secwe Oh Tes .
T . SRS L c.mﬁr .p.r,,
|OTwetme e L

L el SO L L

R RTRG i BTRE. Bdme B Ted Dwee

L et &6 Manmel B - T8 A mETN
e 1000 el WD e

s 2o e

EiVEQE it B DRAwnGE

5o LLTMAOTR

b TEAW TUNNEL "SAETY WALVE
pe CPLOOe P BTN

. 4 . /X, i SR T
/ i L wardads o e | B AR )
- | “.—.ﬁ‘a

T R T L e
" ponigfocis 3% W WY W L "R e —, e .. aa mmméwwa

i e B [N s SO 3

i I L )

e ———y
[CATRGO .’J

el
Py o 1 N

=

MAREL R L EAR

T L] GEMNTRATING S14 U
BUbB. I BE MVICE INLANA

Bl PLANIELD WD ANS

P ———

24 of 34






EXHIBIT 2
SL-3788
11-20-79

we! 4

EL Y

k.
ARE M

- LR T T e
T TR TR -
S T e BT - b s

b St

4o

SRR .
e
N

CHECKEL

Foows
O'W BLb W
L X

TEAM TUNNL L/SAFETY
FLOO® P L ST .07

Sadeseniiisiie




et
At L T X1




EXHIBITZ .
SL-13753 -
11-20-79 !

w“
P8 van

ot e
RN R bNG FLOOR FEAMING Poty b 120 _ARRA 242

[ R T REFLELLICT  Oiaaweis
@ M AT B TITTTTY
. W R S T e e
R R e
b AL A DTweResE ta ' E
s ’ . ey . gu 1aih e
- LR ALALIRN YRS
3 AR MR aontety = wali s siF MV ORge

" X Al MibvaT One
& |

_c.u.
e T

PRLE s Bor o SRR

| ES T e




iy 2o

G . TERes
- e
-




EXHIBIT 2
SL—3753
11-20-79

.
Y -

T e o
T ' -
e Py

| il
| , ’ T
ke b 1e e Nl .(l‘. ae =5 ne ST - 1e ) T ST g i Suns SAET =
; o B VPR, el
SONTAINMINT BOLING 000 PRAMING PLAN BL 372'0' ARLA 184 ‘- . e
e (=T L WAFL Ol aw s
TR S v o o s & ST e
. W L BN R T e e -
@ PP Ve S ARl T J A
R ) e S R
c‘;-'.'v'%:.‘. o R et oar e {
- gt ra Bie iR nT
' O a1 S 19T
lt.‘r._raiuis'—r::mn&
(avon inwr...

WA el i g i L R
Al R LA A e LA

{
3 e e 'H "‘_4‘ WNETTTw "r?!&.!?& [
-

.
1.

4 ,E
Yo

3
g s . v ——— -

[ S,



waltha.

P




EXHIBIT 2
SL-3753
11-20-79

%3}5—!«&%5 STE

€ MR s

I 3 t
e IR EEEEEEE RN

"':3\"0-# b e aate o -v--v-o~ - ¢ -v—

N \
lel i

{
oo e
i

L L ]
e -

C et A
SRR T

I

i
-

I 4
| —

T T

!

b

F' '::3‘.".

SRR Thhs .‘,‘

..
=
L

ters L
l $ ‘{"}
Y 3
o S

l&\"’” "
TRt ™

3 e ey o 3 e

]
5
Yarar

Brise

S ]
>

w3, 4
Pe Ay ko ey
& o e - - %

-
L
S

.

o =
! fak 8Ty i LR AR u"'-—_: 2 -y
Py el e -2
-.....'&. Cir. \.. AT M.fﬁ |~ 1T T TISRE _,_;

e _,—-.-‘\--- ".',4...- FANERER et ~
l | bl YT e * y

S T 1:::'& PN

4 - A ‘* : . » e .

iy N e S usz::' Et' | “:..'.' bl

[T s

(B “m‘y

" "“ﬁ.‘;‘ NAN'O(‘

7 g

i kf‘J‘sD.

28 of 34



iy,

«f

s ]

r—.—.-.-

-
e

Sy gaee C g

"_.-n.-uu-.d,.




EXHIBIT 2
SL-3783
11-20-79

i . P . | ) | 2 | .
ﬂ S T E— _...';!’___.__,. e —————————
v._T-—— - — 4 - SRS S— —-.
1 e
v o e L PR s Ty o
'/, ._‘.\ o
. (] “' LS "‘\
'\\- _'77 - B e _v‘ 2 Sul s
we » Ll ", . "
s <\ 5 | ‘
.’::i_"“"f - L] l/ mﬁ. b §
w | o ; N\ & :
)
i ——— | |
o—o.*r« - - » e
’ ." ‘ g r’i.t. \ . !
S B ivrad i T - S———— p— | -* \
] ! 1 AR TRt & " {
\ LA EE— |
Foivret Seus
~ \\ I3 't?‘?.’” d ! , !
& v I - PR Lo
[ R ,‘l l‘ A E e ome Y | ‘
“UT":.... e 1 L L | l
. A P AR, . /
S ‘ ] v
L o T CeEoREL Yo s ._ I -
¥ | 1 i 1 _Ldie . ARES | WP {
$ ; ) |
” e R s | | 1 V
=
4 = o "t
.<-..-.tl...._......-., A, . NG - B4 - - I
: } i
| i R
"o i g e
= P Pty 4 4 !
- . Y -t F‘ Ly l - ty wand ok ( -
L "‘"{ - T4 - L% : PO - i
o e % < !
-
“: Mo 4 = = »{] e A OA Wt o8 AL TR
&._j -y O B At ST S TR S O ) ST
- .- e
« & @ 0&6 &
IR

- ;---.— .

!



——

——_

1.‘1‘.. -

Heme




EXHIBIT 2
SL-37583
11-20-79

e

!L T e B WD

PRS- J5 | W° —
. e L B8 e

tosnAn
A

B e e R e
TR IO W e
[l R
[ N
A R

P e I R e e




e

—— -

.-

o e

3 s R AT
A e e e s ]
R - S ———————— ~y
on e ——— —— . B e e e gty
ed Py i o e e et e e e
e RS § p 4 - § W 4 ;
B Libensieise & ¥ 3 .

.




EXHIBIT 2
SL-375%
14-20-79

- \

i

® 4 s " o 4 b v o el | e eeapen.
r.-
BapyST

N

d 5-.
-

o
n. iy o
.i "‘"’" L

b B

= - r‘ -.‘*N .

4 | -~ ol "% N LIl B | Wl
R - 4 \,._,,'5\-3-— | & -

. - | . B “ ¢ el e l » Y

L * Ve 2 \ t’f‘ v

j -h -I.‘ » - "‘.-Pm

‘.ﬁ' : 3 - ¢
- -

ey

- e i . ol
.';.&—.:. ,I‘f’ "E" $L'7 T -"....._

E il (e = R

3 - il |
.- P | a ‘ l'-'..-on | \
) i | 4 p .;.‘,-,‘ | & M0
L] . - L
& ‘
&3 {
- - - ! —y | S e O
. l'— — ‘
o ve T | - .
(T P S ™ A\ {

.l . N >1~JA | :
| i T " | |
o Sy vy ”a A | (e
2 - ! W— W— IR WS S— | ———— e TP ¥ 16— S o=
L CARE AR
: LS
gl 8 %i 8, s Lo
'_’.."" - - R - e ————— e t— - -~
=

'n-t.; i -

BRI e, [T WS ERT SR S Tt VTR Tassewe i i
4 R DL R L O
SECCPIDAR Y SeJBLT o =T i |
D d TR S ‘e »
EXTERTR DEVE . OFED EBLE VAT ON- AREL 3 SR | | 1.

- & ama BN BB A COENTS § O s b . S ——
W T DR e e T 8 e be o IESS ams 3 Sy CRFI . |
- L 3. Lty

.
v
: A =3 . - ; X s
A i L P L » -
R it . p - it - . 3 " . - L y " e b
e » _£4’\ 3 -.I-_,,‘ >y L = :3 " 1 PN s e 4 ’1"rv!&~ ‘.:.'- C v(‘, a—— N gy wee s
Yot -

- pe v i - " el W L ——— ¢
AWV OE R u"i.....-b e - }.‘k. k R A e o. i — i, ke v
- —— -

||




|

.,\J’
-




EXHIBIT 2
SL-3788
11-20-79 |

.
L} | - | s> 1 ]
14
- on. % e
- *5:‘ " L
, |
k=
' b
J. |
15} |
AT o
b B
- "b.-
Py v

-

L
1 p—
“
w
— -
{ ' . d o
‘e
L
—y
R T — e ceen ‘s SOURISSE " SN TR - —— ‘e
r i n ol Yo v -
NS R . 4

e

ATy BHELD WAL NTEROR DEVE.OFED ELEVATION AREA 2 -
e e s i ‘ W

R ) [ ¢ L RORINCE DRAWINGS T TR e e s
R PR T AN N ; Ngﬁf.’;

R el A - — .
d (-t oA A e R \“ e 3=

]l"m‘.’:‘r’x.tm-ﬁO‘.

© ERELRTay - ve

|

|

| ¥ AT

i~ LAPRE S 11’ T (1Y T
]

LR LT
| S I LT T -l JPEEEY
T LT S (LT 27 PO
” -~ 1
e

e A B

TLOMARBLE Ml WM LEAR
OENERATING 814 UNT |

oo 7S 3 ;
RASO ey [ 8-uas0 T |
. ' v "




L Q.J-

e

R
ED—— -

R

Lo

L
L

l:'

M ceeeie e
Lhe

»

|
i
|
'




EXHIBIT 2
L-3753
11-20-7¢

X

.

i
Ltu,u».d—ulhx
IR TR FERE T SE I

“ihs

i
shi &JL-‘I.}‘IJ‘(&-&JE

E...;:.fam

e PRERCAT T T
Froanan

. LA

PR s ... S it " S ""’."_}m.'r‘\M;rl....__...--.
'Fc«-" p e e SR 7 : - o - ,.-...-.;1‘
‘u_. ?“"“'lu’n <o e e N - 1 '

= o : oo f . ! DARSEN 4k
o s R , -4 | T, 18 B e iyl
e - - - = | : - e "V ile s Ak , - -
e i —— - S % g ¢ . ; - " .xw.. ot
D R vt - , - . ! A . " . << -

~~'";‘:;,;_;; ———— ety - X \,x e e pas: | ]

I R
e v - _j.‘..d...-_.——-.d




‘-

"
o r

-

T




EXHIBIT 2
SL-3753
11-20-79

o —
Ea et ] #

JET— el RN

D —
BTt e

LAl L L L
' '
SoRan

z;‘
da

. L0 UM awiwe O P, e
c.”‘.“ ".(D‘ ‘lu"A.OPA‘\

_l-....q --.u.\~

o RETEREREY “L'«Jﬂ:r

RIS SRR

WA W Ao PO Yl
Ll I L LR T )

e

AT g

.=k

AN W 'r-"‘

~ ot
< e ”’4

>

-




EXHIBIT 3
SL-3753
11-20-79

PORTLAND CEMENT ASSOCIATION REPORT

SELF-CONTAINED DOCUMENT
(SEE VOLUME 11)
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LIST OF TEST AREAS

The following table gives the location and type \congested location or uncongested

location) of test areas and the type and details of nondestructive examinations per~
formed.
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PHOTOGRAPHS OF CORE SAMPLES

The following photographs show the details of entrapped air in the in-place concrete,
Core samples from the test areas (9, 17, 22, 23, 25, 26, 27, 28, 30, 35, 36, 51, 53, and

60) are displayed here. There are three photographs for each core sample, taken at a

120° angle, and depieting the entire surface of the sample.
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CORE SAMPLE
FROM TEST
AREA NO 9
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CORE SAMPLE FROM

TEST AREA NO 17
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CORE SAMPLE

FROM TEST
AREA NO 22
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CORE SAMPLE

FROM TEST
AREA NO 23
B3
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CORE SAMPLE

FROM TEST
AREA NO. 25
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FROM TEST
AREA NO 6
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CORE SAMPLE
FROM TEST
AREA NO 28
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CORE SAMPLE
FROM TEST
AREA NO. 30
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CORE SAMPLE
FROM TEST
AREA NO 35
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CORE SAMPLE
FROM TEST
AREA NO. 36
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CORE SAMPLE
FROM TEST
AREA NO. 51
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CORE SAMPLE
FROM TEST
AREA NO 53
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CORE SAMPLE
FROM TEST
AREA NO. 60

16 of 16




EXHIBIT 6
SL-3753
11-20-79

NEWEZKG PROCIEDURES

Two quality essurance procedures developed by Gust K. Newberg are included here:

WPN-25 Major Void Conerete Repair

WPN-36 Cencrete Core Drilling
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Revision "~
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CONCRETE CORE DRILLING

WPN=-36
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Purpose

Applicability

Definitions and Abbreviations
Procedure

General
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CONCRETE CORE DRILLING WPN=-36

To describe the methods for drilling of cylindrical holes in con-
crete floors and walls and/or concrete block walls to allow
penetration of member for other work.

APPLICABILITY

scedure applies to concrete core drilling as indicated above,
ed by Newberg-Marble Hill as approved by the Owner.

NS AND ABBREVIATIC

Refer to Appendix A of the Newberg-Marble Hill Quality Assurance
Manual.

PROCEDURE

4.1 General

Written notifice n ¢hall be given to the Owner on a case-by-~
case basis 5t ocation, & /

wation, ouilding and appropri-
ate S&L reference drawings prior to commencenent of the work.
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Metal Dete
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! ing Record
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R - other embedded
the area tc @ drilled, [f metal detection
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with QAPN-~- esign Changes us

using the
Change R
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The deep magnetic rtecte used for the above shall
be as approved on of concrete expans
anchors (See WPN-2¢ .Xpansion Anchors"), and shal
calibrated > f Measuring/Test
Equipment",

Q
Drilling

core drilling machines shall
method. Where vacuum is not
pPossible or practicle ichoring shall be done with
concrete ol wche Where the method of anchor-
ing shall quire the dril ng or chipping of an
concrete, the Owner shall
tained pr

4.4.1 2, the

Bit Selectic

After ing equipment
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LOCATION OF VOID IN AUXILIARY BUILDING SLAB
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