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REPORT
CONFIRMATORY GEOTECHNICAL INVESTIGATIONS
ESW PIPELINE CORRIDOR
BYRON NUCLEAR PUWER STATIONS - UNITS 1 AND 2
COMMONWEALTH EDISON COMPANY

INTRODUCTION

This report presents a summary of previous investigations and the
results cf the recent confirmatory investigations performed to document the
subsurface stability of the Essential Service Water (ESW) pipeline corridor
at the Byron Nuclear Power Station - Units 1 and 2, Commonwealth Edison
Company (Figures 1 and 2). The confirmatory investigations were performed in
response to the Nuclear Regulatory Commission (NRC) request (letter to
Commonwealth Edison Company, dated June 1, 1982) that additional subsurface
information be provided in order to determine the adequacy of the foundation
support for the ESW pipeline.

The purposes of the confirmatory investigations were to demonstrate
that the stability of the ESW pipeline will not be influenced by solution
features within the bedrock and settlement resulting from compression of the
in-situ soils which underlie portions of the pipeline.

The scope of the confirmatory investigations included:

1. Drilling two angle borings at least 80 feet into bedrock

at each of two locations where major joints project across the
ESW pipeline (Areas of Concern 9 and 11) in order to document
::g conditions of the foundation rock below the ESW pipeline;

2. Performing laboratory tests on undisturbed samples from two

soil borings drilled in Area of Concern 11, correlation of the

subsurface conditions with those identified in the FSAR, and
analyses to confirm previously estimated pipeline settlement.

(1]



The confirmatory investigations presented herein substantiate the

conclusions that subsidence of the bedrock below the pipeline due to solution
phenomenon is not possible and that settlement of the pipeline supported on
soil (Areas of Concern 11 and 12) is acceptable and agrees with those values

previously presented.
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PREVIOUS INVESTIGATIONS
Extensive investigations have been performed at the site dating
@ back to 1972. Detailed documentation of this work is presented in the
- FSAR, including pipeline construction surveillance and a recent geologic
investigation of solution features. Tie geotechnical investigations which
- were performed subsequent to the issuance of a construction permit are

listed below:

0 Grouting Program, FSAR Attachments 2.5-A and 2.5-B: Pressure

grouting of the plant foundation was performed and included

ol vertical borings at 20-foot centers and correlation of grout
takes with stratigraphic horizons and joint patterns.

- 0 Fault Investigation, FSAR Attachment 2.5-C: A thorough
assessment was made of the nature of faults exposed in the
bedrock, the relationship of these features to regional
structural geology and seismicity, and the age of displacement.

0 Pipeline Construction Surveillance, FSAR Attachment 2.5-G:
Inspection of about 2-1/2 miles of bedrock exposed on the
- trench floor, about 80 percent of the excavation, provided
direct examination of the bedrock surface and nature of the
upper 5 0 10 feet of bearock along the corridor,

0 Solution Feature Investigation, FSAR Attachment 2.5-1: A
summary of this investigation, completed in 1982, is presented
in the following section.

This report references data collected during the previous investi-

- gations by referring to specific sections and figures in the FSAR.

ELEENS S e s
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GEOLOGIC INVESTIGATION OF SCLUTION FEATURES

INTRODUCTION

The purpose of this investigation was to study solution features in
the dolomite bedrock along the pipeline corridor. This study was initiated in
December, 1981 following Nuclear Regulatory Commission (NRC) staff review of
the Byron Station - Units 1 and 2 Final Safety Analysis Report (FSAR). This
review raised concern on the part of the NRC staff about the method of
formation and age of depressions formed on the bedrock surface along the

pipeline corridor.

SCOPE OF WORK

The study focused on two solution features that are considered to be
representative and which are located adjacent to the pipeline corridor.The
first feature is a closed depression on the ground surface, about 800 feet
east of Razorville Road and 4000 feet northwest of Units 1 and 2 (Figure 2).
The second feature is a buried bedrock depression which underlies the ESW
pipeline corridor at coordinates 49+20N, 32+70E.

The purposes of the investigation were to:

1. Determine the bedrock stratigraphy beneath the two areas by
drilling borings;

2. Determine the soil stratigraphy and configuration of the
bedrock surface beneath the surface depression by trenching
across the feature to directly expose the soil and bedrock;
and

3. Substantiate the mechanism of formation of the bedrock
depressions, the age of the features, and the potential for
similar features to develop in the future,
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This study provides the basis to conclude that the solution features
and associated ground surface depressions at the site are not related to
collapse or subsidence of subsurface cavities and are not sinkholes, as
defined in the geological literature. The features are, on the other hand,
solution basins, developed by ancient differential solutioning along joints.
In addition, as it can be concluded that sinkholes cannot develop at the site
during the life of the plant, subsidence of the bedrock along the pipeline
corridor by such a phenomenon is not possible.

Independent opinions were also obtained from representatives of
the I1linois State Geological Survey (ISGS). Their opinions are based on
their knowledge of the geology of I1linois, a site inspection trip, and
previous investigations of the site geology. Principal ISGS participants were
Drs. Dennis R. Kolata and Leon R. Follmer, whose summaries of observations
wade during their visit to the site on December 14, 1981 are included in the

FSAR, Attachment 2.5-1.
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CONFIRMATORY GEOLOGIC INVESTIGATION

INTRODUCTION

This section presents the results of a confirmatory geologic
investigation performed for the ESW pipeline at the Byron Station. The
purpose of this investigation was to address NRC staff corcerns with respect
to the adequacy of the foundation support for the ESW pipeline as stated in
the NRC's Request for Additional Information dated June 1, 1982.

The NRC staff was concerned that a prominent northwest - southeast
Tineament related to well developed surface drainage might represent a
significant subsurface solution feature. The specific locations identified
are Areas of Concern 9 and 11 which are located in areas where the prominent
northwest - southeast trending lineament crosses the ESW pipeline corridor
(Figure 4). Area of Concern 9 1is located along the east - west run of the
ESW pipeline between Station 24+60E and 27+60E at approximately N63+24
(Figure 2). Area of Concern 11 is located within the fenced plant area
between 45+20N and 53+0UN at approximately 32+70E (Figure 2). Previous
investigations of thece areas have been described in the FSAR, Attachments
2.5-G and 2.5-1. The geological investigation described below confirms the
original interpretation of the general subsurface profile in Areas of Concern
9 and 11 and confirms our previous conclusions that: linear drainage features
are joint controlled; cavities are not present beneath the solution features:

and solution collapse and/or subsidence has not occurred nor is possible in

the areas where bedrock lows occur




EXPLORATION REQUIREMENTS AND ACCEPTANCE CRITERIA

The NRC requested that two angle borings be drilled at an inclina-
tion of 45 degrees in beth Areas of Concern 9 and 11 to evaluate the bedrock
stability below the ESW pipeline. The borings were to extend at least 80
lineal feet into bedrock. It was also requested that the following drilling
data, in addition to core recovery and rock quality designation (RQD), be
recorded during rock coring: drill rod drops and drilling fiuid losses, coring
pressure, rate of penetration, bit rotation speed, and drill bit conditions.

The NRC provided geologic acceptance criteria for evaluating
the results of this confirmatory investigation in the June 1, 1982 letter.
The acceptance criteria were clarified in letters from the applicant to
the NRC dated July 20, 1982 and confirmed by the NRC to the applicant dated

July 29, 1982. A summary of the geologic acceptance criteria are:

Acceptance Criteria 1:

The subsurface stability and foundation support are considered
acceptable if the results of this investigation show that there
are no open or partially filled joints having a width in excess
of 4.5 feet. Filled joints are acceptable. In addition, if the
percentage of open joints in 50 feet of rock coring, beginning
at rock surface, is less than 20 percent, the conditions are
acceptable.

Acceptance Criteria 2:

If an open joint width (W) is greater than 4.5 feet, the NRC staff
will accept the adequacy of the foundation support if the results
show that ailuvial (soil) support extends at least to a depth of 2W
below the pipeline. If alluvial (soil) support depth is less than
2W, grouting below the unreinforced pipeline run where voids are
encountered, will be required.

(8]



SCOPE OF WORK

The confirmatory investigation was designed to:
l. Determine by drilling angle borings the extent of open or
partially filled joints at two locations along the ESW pipeline

at projected intersections with major joint trends and drainage
lineaments (Areas of Concern 9 and 11);

2. Confirm the absence of voids in the upper 50 feet (vertical) of
bedrock;

3. Document compliance with the NRC acceptance criteria; and
4. Assess the bedrock stability of the pipeline foundation.
Dames & Moore's field investigation consisted of drilling two angle
borings at least 80 feet into bedrock and two vertical borings to the top of
bedrock in both Areas of Concern 9 and 11. Dames & Moore also observed and

recorded primary and secondary drilling data, as described below.

METHOD OF INVESTIGATION

The field investigation was performed between August 9, 1982 and
August 20, 1982. Rock core from borings SF-8 through SF-11 was obtained with
an NX-size wireline, double-tube, split core barrel (10 feet in length). The
rock core from each boring was geologically logged and photographed upon
completion of the field work. Four soil borings, SF-8A through SF-11A, were
drilled vertically to the top of bedrock in the vicinity of each of the
four angle borings, in order to define the soil stratigraphy.

The primary data collected during this investigation included the
lithologic conditions, core recovery, RQD, rate of penetration (time required

to core each foot), drill rod drop (if any), and drilling fluid return. In
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addition, other drilling data was collected for correlation with the primary
data, including coring pressure, bit rotation speed, and bit conditions.

A more detailed description of the field investigation is presented
in Appendix A, along with the Log of Borings and graphical presentation of the

drilling data.

RESULTS OF FIELD INVESTIGATION

A1l four angle borings were terminated within the Dunleith Formation
of the Galena Group. The Dunleith Formation forms the bedrock surface within
the areas investigated, including the solution feature investigated in 1981/82
and the plant site. Consistent with previous investigations, the Dunleith
Formation consists of buff, finely crystalline dolomite which is thin to
medium bedded. Fractures and vugs are generally weathered to a brownish-
yellow. Locally, and generally near the bedrock surface, more highly
weathered zones are altered to a yellow dolomitic sand.

Borings SF-8 and SF-9 were drilled in Area of Concern 11 at an angle
of 45° on north and south azimuths, respectively (Figure 3). A generalized
subsurface cross section (Figure 5) indicates that the bedrock topography at
the locations of these borings is consistent with previous investigations
(FSAR Attachment 2.5-G, Plate 4b and Attachment 2.5-1, Figure 9). A more
detailed cross section through the northern portion of Area of Concern 11 is
presented on Figure 6. The bedrock conditions at this location agree with
those documented in Area of Concern 11 in the 1981/82 investigation (FSAR,
Attachment 2.5-1).

Borings SF-10 and SF-11 were drilled in Area of Concern 9 at an

angle of 45° on west and east azimuths, respectively (Figure 3). These
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borings are located near the head of a northwest-trending linear drainage

feature and are within the bedrock surface low defined as Area of Concern 9 in
the FSAR, Attachment 2.5-G. A cross section through Area of Concern 9
is presented on Figure 7. This unexaggerated profile adds more detail
and generally confirms the exaggerated subsurface profile presented in
FSAR, Attachment 2.5-G (Plate 4C). The surface of the dolomitic sand which
represents the remanent bedrock surface is consistent across the cross-
section. However, as would be expected in a joint-controlled, drainaqge
feature, differential weathering along joints has created an irregular
bedrock surface, as interpreted at Boring SF-11A.

No drill rod drops were recorded while drilling borings SF-8 through
SF-10. A 0.2 foot drill rod drop and loss of drilling fluid was noted when
Boring SF-11 intersected the borehole of Boring SF-10. This intersection was
confirmed by probing, by examining the recovered core from Boring SF-11 which
showed the outline of the Boring SF-10 borehole, and by observing the return
of grout out of Boring SF-10 while grouting Boring SF-11.

The areas drilled during this confirmatory geologic investigation
are located along the projection of a major northwest-southeast trending joint
set. The jointing is apparent in the four borings by the amount of fractured
rock and the low RQD values within several intervals in the core. Boring logs
and drilling parameter data indicate that the borings did not encounter any
voids. Intervals of relatively low core recovery and RQD can be correlated
with near surface weathering and with zones of highly fractured and weathered
rock intersected by the borings. For example, RQD and recovery in Borings

SF-8 between elevations 800 and 790 can be correlated with a zone of tightly




of tightly spaced fractures. In this zone, there was no loss of drilling
fluid, no increase in bit rotation speed, and no drill rod drops (Appendix A,

Figure A-2.5).

CONCLUSIONS

Areas of Concern 9 and 11 are located at intersections of the ESW
pipeline corridor with major northwest-southeast trending joint sets. The
joints encountered in the four angle borings are tight (closed) and no voids
(open joints) were encountered within the upper 50 feet (vertical) of the
bedrock. The results of this investigation confirmed the adequacy and
stability of the foundation bedrock below the ESW pipeline corridor and
satisfy the geologic acceptance criteria proposed by the NRC staff. Although
these borings intersected major joint sets which contained highly fractured
zones, generally having higher permeabilities, no increase in bedrock solution
activity was noted and no voids were encountered.

This investigation reconfirmed the conclusion thet solution features
were developed by differential solutioning along joints; and that major
joint trends do not represent locations of potential bedrock instability.
It can therefore be concluded that subsidence or solution collapse of the

bedrock due to solution phenomena is not possible along the pipeline.
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CONFIRMATORY SOIL INVESTIGATION

The NRC requested that additional borings be drilled and that
undisturbed soil samples be ob:iained in Areas of Concern 11 and 12. The
objectives of this program were to: 1) determine the compressibility and
consol idation characteristics of two layers identified during construction
surveillance (FSAR, Attachment 2.5-G) as an organic clayey silt (topsoil)
layer and the underlying silty clay layer, and 2) establish (reaffirm) the
total and differential settlement of the ESW pipeline.

Four borings were drilled in March and April 1982 in order to
obtain undisturbed soil samples and install four observation wells (one in
soil and one in bedrock at two locations) to provide documentation of the
ground-water conditions along the ESW pipeline (SER license condition,
February 1982). The locations of the borings (OW-1 through OW-4) are shown in
Figure 3. \Undisturbed soil samples were obtained in Borings OW-1 and OW-2A.
A description of the field procedures is presented in the Appendix. Boring
logs are presented in Figures A-2.1 through A-2.4.

Laboratory tests, including consolidation, Atterberg limits,
organic content, and particle size analyses were performed on the soils
obtained. The results of the laboratory tests are presented in Appendix A.
A summary of the soil properties are presented on Table 1.

The results of the OW-series of borings, as well as the SF-borings,
confirm the interpretation of the subsurface conditions, presented in the
FSAR, Attachment 2.5-G. A generalized subsurface profile through Area of
Concern 11 which includes the OW and SF borings is presented on Figure 5. No
unusual soil conditions were encountered and the interpretation of the general

subsurface profile and soil properties along the pipeline remains unchanged,
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with one minor exception. The soil layer previously identified as organic
clayey silt (buried topsoil) is considerably thinner than previously
indicated, and in fact was only encountered in Boring OW-2. In addition, the
organic content was determined to be 3.4 percent and the Atterberg limits
indicate that the soil should be classified CL/CL-ML according to the Unified
Soil Classification System. As a result, this layer should not be classified
as organic as previously reported.

A1l four piezometers installed in the OW borings were dry
during the monitoring period of April through August 1982. This indicates
that the ground water level 1is below Elevation 810 feet (MSL) in Area of
Concern 11.

The results of the consolidation tests (Appendix A, Figures A-3)
show that the soil profile encountered is preconsolidated to loads well in
excess of the existing overburden. This is in agreement with consolidation
tests on similar soils from the plant site area (FSAR, Figures 2.5-53 through
2.5-55).

Settlement analyses were performed for Areas of Concern 11 and 12.
The results of the analyses are presented in Table 2. The analyses show a
maximum total settlement of 0.5 inches and a maximum differential settlement
of 0.2 inches over a distance of 100 feet in Area of Concern 11. In Area of
Concern 12, maximum total settlement was calculated to be 0.4 inches, and the
maximum differential settlement was calculated to be 0.2 inches over a
distance of 100 feet. These settlements are in agreement with those

previously estimated in response to NRC questions (see NRC Question and

Response 241.6).



FINAL CONCLUSI

The confirmatory investigations described in this report demonstrate
that the stability of the ESW pipeline will not be influenced by solution

features within the dolomite bedrock and settlement resulting from compression

of the in-situ soils which underlie portions of the pipeline not supported

directly on rock. These conclusions are substantiated by data collected
during these recent investigations and previous studies which indicate:

0 vepressions on the bedrock surface are the result of
differential weathering and solution widening along joints;

The horizontally bedded and continuous strata beneath solution
basins and buried bedrock depressions indicate that these
features did not form as a result of solution collapse;

The rate of solution activity presently occurring at the site
is imperceptible:

Major joint trends do not represent locations of potentia
bedrock instability;

The soil encountered beneath sections of the pipeline, not
supported on rock, is preconsolidated to loads well in excess
of the existing overburden; and

Settlement analyses for Areas of Concern 11 and 12 are
agreement with those previously estimated in response to NR
questions.

-=00000~--
Tables, figures and appendices are attached and complete this
report.

Respectfully submitted,

DAMES & MOORE
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Partner

'4~dié£
K;tlv“%// ) V£ «
gavid F. Fenster |
Pr logist

\A,,
arlﬂs S Kuntz
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TABLE 1
SUMMARY OF SOIL PROPERTIES

MOISTURE DRY LIQUID  PLASTICITY PASS ING
BORING AND  DEPTH CONTENT DENSITY  LIMIT INDEX NO. 200 SIEVE
SAMPLE NO. (feet) (%) (pcf) (%) (%) (%)
OW-1, 3 14.5 13.4 117 24 12
Ow-1, 4 17.8 13.6 115 19 7
OwW-1, 5 20.5 9.2 124 12 2
Ow-1, 6 22.8 10.5 125 14 4
OW-2A, 1 16.3 18.3 108 22 7
OW-3, 3A 14.5 11.2 16 4 36
Ow-3, 4 16.0 13.2 24
OwW-3, 5 17.0 13.0 NP 18
OW-3, 6C 18.0 12.5 15 5
OW-3, 6A 19.0 13.0 13 3
OW-3, 98 23.0 10.4 |

*Plastic limit, inadequate sample for Liquid Limit.
NP= Non-plastic.



TABLE 2
SUMMARY OF PIPELINE SETTLEMENTS

CALCULATED SETTLEMENT

AREA OF CONCERN NO. STATION (inches)
11 N51+20 0.2
11 N50+20 0.4
11 N49+20 0.5
11 N48+20 0.5
11 N46+20 0.3
11 N45+20 0.4
11 N43+90 0.3
12 N41+50 c.4
12 N4U+50 0.2
12 N38+50 0.2

12 N37+00 0.2
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CONDITIONS BETWEEN BORINGS MAY DIFFER FROM
THAT SHOWN,
7. COORDINATES REFER TO PLANT COORDINATE SYSTEM.

. ELEVATIONS REFER TO FEET ABOVE MEAN SEA LEVEL.
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APPENDIX A
FIELD INVESTIGATION AND LABORATORY TESTS

This appendix presents th: methods used during performance of the
geotechnical investigations which were performed to confirm the subsurface
stability of the ESW pipeline. The studies consisted of two separate field
investigations conducted in March 1982 and August 1982. The methods used in

conducting each investigation are presented in the following sections.

CONFIRMATORY SOILS INVESTIGATION

Additional geotechnical investigations were conducted to install
ground-water observation wells and obtain undisturbed soil samples. The field
program, performed in March 1962 consisted of drilling four borings which
ranged in depth from 22.3 feet to 60.4 feet below the ground surface at
the locations shown on Figure 3. Surveying services were provided by the
Commonwealth Edison Co. Drilling, utilizing a truck-mounted Mobil B-40 drill
rig, was subcontracted to D&G Drilling, Inc. of New Lenox, I1linois.

The borings were drilled using 4-inch solid flight augers in the
upper 6 to 12 feet of soil and completed using rotary wash techniques.
Standard Penetration Tests (SPT) were performed in Borings OW-1, OW-2,
OW-3, and OW-4. The SPT sampling was performed in accordance with ASTM
D 1586-67. Undisturbed samples were taken in Borings OW-1 and OW-2 with
a 3.0-inch ID Osterberg Piston Sampler in accordance with ASTM Standard
D 1587-67 The sample depths and SPT values are presented on the log of each

boring (Figures A-2.1 through A-2.4). Rock was cored in Borings OW-3 and

[A-1]



OW-4 with a NX-size wireline core barrel (10 feet in lengthj. The percent of
rock core recovered and Rock Quality Designation (RQD) values are presented on
the Boring Logs.

Piezometers were instaliad under the direction of Sargent & Lundy
in Borings OW-1, OW-2A, OW-3, and OW-4 utilizing 2-inch ID PVC pipe. The
bottem portion of each piezometer consisted of 3 feet to 10 feet of slotted
2-inch 1D PVC screen. The screened interval in each boring is presented on
the boring logs.

Laboratory tests were performed on samples obtained from borings
OW-1, OW-2A, and OW-3. The laboratory tests were performed in general
accordance with the NRC Regulatory Guide 1.138 and applicable ASTM standards.
The tests were conducted in the Dames & Moore Park Ridge, I11inois laboratory.
The tests performed included:

1. Moisture and Density Determination

(ASTM D2216, D2974)

2. Atterberg Limits
(ASTM D423, D424, D427)

3. Grain Size Determination
(ASTM D421, D422, D2217)

4. Consolidation Tests
(ASTM D2435)

5. Organic Content
(ASTM D2974)

The results of the laboratory tests are presented in: Figures A-2.1
through A-2.4 (Log of Borings); Figure A-3, Consolidation Test Data; and

Figure A-4, Particle Size Analysis.

[(A-2]




CONFIRMATORY GEOLOGIC INVESTIGATION

The field program was performed in Areas of Concern 9 and 11 between
August 9 and August 20, 1982 and included drilling four vertical borings
through the soil to the bedrock surface and four angle borings at least 80
feet into bedrock.

Surveying services were provided by the Commonwealth Edison Company.
Drilling, utilizing a truck-mounted Mobil B-4C drill rig, was subcontracted to
D&G Drilling, Inc. of New Lenox, Illinois. Four borings, SF-8 through SF-11,
were drilled on a 45° angle. NX-size casing was installed through the soil
utilizing a casing advancer. The casing was set several feet into the highly
weathered dolomite in each boring. Rock core was obtained with an NX-size
wireline, double-tube, split inner core barrel, 10 feet in length.  Soil
borings were drilled vertically using 4-inch solid flight augers. Standard
Penetration Test (SPT) soil samples were obtained at 2-1/2 foot intervals with
a 2-inch 0.0D. split spoon sampler and retained in glass jars. SPT sampling
was performed in accordance with ASTM standard D 1586-67. Soil borings were
terminated several feet into the bedrock. The logs of borings are presented
on Figures A-2.5 through A-2.8.

Various data relating to drilling parameters were recorded
mechanically and visually during the rock coring operations. Mechanically
recorded data included rate of penetration, hydraulic feed pressure and
drilling speed (RPM) of the drill stem. The rate of penetration and coring
pressure were recorded on a Geolograph Model G7 RPW installed on the drill
rig. The RPM was recorded using a Geolograph rotary transducer and an

Esterline Angus Model MS401B 4-inch strip chart recorder. Additional visual

(A-3]



observations and measurements were made and included bit drops, circulating
fluid return, core recovery, RQD, and rate of penetration (manually recorded).
The data recorded both mechanically and visually have been summarized for each
of tre angle borings and are presented graphically on fFigures A-2.5 through
A-2.8.

-~00000--

[(A-4]



5643-120-07

KEY TO SAWPLES:

32 @

PR

THE NUMBER OF BLOWS REQUIRED TO DRIVE THE 2.0 0.0. BY 1.4 | D, STANDARI
SPOON SAMPLER 12 OR LENGTH INDICATED WITH A 140 POUND HWAMMER FALLING 0¥

DEPTH OF DISTURBED SAMPLE OBTAINED WITH THE SPLIT SPOON SAMPLER.
INDICATES SAMPLER WAS MYDRAULICALLY PUSHED,

DEPTH OF UNDISTURBED SAMPLE OBTAINED WiTH 3,0%
1.0, OSTERBERG PISTON SAMPLER,

WEATHERING TERMINOLOGY

FRESH:

SLIGHTLY
WEATHERED:

MODERATELY
WEATHERED:

HIGHLY
WEATHERED:

EXTREMELY
WEATHERED:

THE ROCK SHOWS NO DISCOLORATION, LOSS OF STRENGTH, OR ANY OTHER EFFECT OF
WEATHERING,

THE ROCK IS SLIGHTLY DISCOLORED, BUT NOT NOTICEABLY LOWER IN LTRENGTH T/
THE FRESH ROCK,

THE ROCK IS DISCOLORED AND NOTICEABLY WEAKENED. BUT 2-INCH DIAMETER DRILL
CORES CANNOT USUALLY BE BROKEN UP BY MAND, ACROSS THE ROCK FABRIC,

THE ROCK 1S USUALLY DISCOLORED AND WEAKENED TO SUCH AN EXTENT THAT 2-INCH
DIAMETER CORES CAN BE BROKEN UP READILY BY MAND, ACROSS THE ROCK FABRIC,
WET STRENGTH USUALLY MUCH LOWER THAN DRY"STRINGTH

THE ROCK 1S DISCOLORED AND 1S ENTIRELY CHANGED TO A SOIL, BUT THE ORIGIN
FABRIC OF THE ROCK 1S MOSTLY PRESERVED, THE PROPERTIES OF THE SO1L DEPENC
UPON THE COMPOSITION AND STRUCTURE OF THE PARENT ROCK,

BEDCING _TERMINOLOGY

AVERAGE BED THICKNESS TERM
0.001 FOOT THINLY LAMINATED

0.001 70 0.01 FOOT LAMI NATED

0.01 710 0.1 FOOT THIN BEDDED

0.1 710 1.0 FoOT MEDIUM BEDDED
1.0  FoOT THICK BEDDED

RECOVERY TERMINOLOGY

PERCENT RECOVERED INDICATES TOTAL AMOUNT OF CORE RECOVERED FOR EACH RUN,

(=]
& & EXPRESSED AS A PERCENTAGE OF THE TOTAL LENGTH OF THE CORE RUN
%l o
«s]
. ROCK QUALITY DESIGNATION (RQD) = A MODIFIED CORE RECOVERY PERCENTAGE IN W
ALL PIECES OF CORE OVER &4 INCHES LONG ARE COUNTED AS RECOVERY. THE MODIF!
SUM OF CORE RECOVERED 1S THEN EXPRESSED AS A PERCENTAGE OF THE TOTAL LENG
OF THE CORE RUN,
ROCK _QUALITY TERMS
PERCENT RQD DESCRIPTIVE ROCK QUALITY
81 | 8 0 - 25 VERY POOR
25 - 50 POOR
50 - 75 FAIR
» 75 - 80 GOOD
90 - 100 EXCELLENT
LICWI L 772 4
Q o N ol . 60 0 Ao 9n o0
! |
SO0 ‘T . v . . . -
CH
\\‘
a4 4 + + + — ——— +
w Fy
s 3
3 & KEY TO
» ‘l - S5 A
%% - — 4 1
w G
- s
: L | CONSOL
Q‘?O +
NOTES
] o el 1 1. ELEV
2. CoOR
& 8




LETTER
MAJOR DIVISION
S SYMBOL TYPICAL DESCRIPTIONS
WELL GRADFD GRAVELS GRAVEL
GW SANO MINTURES L 11TLE O NO
GRAVEL s
AND CLEAN ORAVELS
GRAVELLY e S oo
SOns ILITTLE OR NO POORLY GRADED GRAVELS
FINES) GrP GRAVEL SANDMIXTURES LITTLE
OF RO FINES
COARSE
GRAINED [ —_— S —— - - E—
SOns 3
SILTY GRAVELS GRAVE L SAND
OGM ST MIXTURES
GRAVELS WMITH FINES
MOHE THAN 50%
OF COARSE FRAC (APPRECIABLE
TION RETAINED AMOUNT OF FINES) e Ly
ONNG ASTEVE CLAYEY GRAVELS GRAVEL SAND
GC CLAY MIXTUSIES
b - — — —_— ——— y
WELL GRADED SANDS GRAVELLY
CLBoN SARD W SANDS LITTLE OR NO FINES
|}
SAND
AND
(LITTLE OR NO
SANDY FINES) " - iy i
SOuns FOOMLY GRADED SANDS GHAVEL
P LY SANDS LITTLE Oft NO FINES
MOFE THAN S0
OF MATERIAL 15
LARGER THAN NO l - - - -
200 SIEVE S12¢€ | >
: SILTY SANDS SAND SILT
|
MIXTURES
| SANDS WITH FINES ™ e
MORE THAN SO0% {
OF COARSE FRA | (APPRECIABLE
TION PASSIN | AMOUNT OF FINES) 1
NU ASIEVE CLAYEY SANDS SANDCLAY
sC MIXTURES
INORGANIC SILTS AND VERY FINE
SANDS HOCK FILOUR SILTY OM
CLAYEY FINE SANDS DR CLAYLY
SHTISWITHSLIGHT PLALTICNTY
FINE INORGANIC CLAYSOF LOW TO
g LIOWD LY MEDIUMPLASTICITY GRAVELLY
ORAINED AND LESS THAN S0 CLA . "W CLA < T
SOILS CLAYS LE58 cqe b g b i b
CLAYS LEANCLAYS
SE—— R
ORGANIC SILTS AND OMGANIC
SHLIYCLAYSOF LOWPLASTICITY
r INORGANIC SILTS. MICACEOUS OR
DIATOMACE OUS FINE SAND OR
SILTY SONS
S —————
MORE THAN 50% SILTS
OF MATERIAL 1S AND LIQUID LMY INORGANIC CLAYS OF WiGH
SMALLER THAN NO CLAYS GREATER THAN 50 PLASTICITY FAT CLAYS
200 SIEVE si7e
r T e
ORGANIC CLAYS OF MEDIUM TO
MIGH PLASTICITY ORGANIC SILTS
PEAT HUMUS SWAMP SOILEWITH
HIGHLY ORGANIC SOILS HIGH ORGANIC CONTENTS
RATORY TESTS:
\ .
R T B BYRON STATION 1
LIDATION TEST
R RT AN SEA .
ES REFER Y0 PLANT CORDIR FIGURE A-1
S REFER TO PLANT COORDINATE




5643-120-07

v 10 SAMRLES
THE WUMBER OF BLOWS RIQUIRED 'O DRIVE Tt 2.0
TR ANDAS POON A
iw ~ ] ' " el
40 P » ATNEL i
POON AN
~ Ao 1
P ‘v ARPLE OBRTA ~
~ -

COUNTS

BL0w

SAMPLES

BORING

ow —1|

ELEvaTION
FEET

SURFACE ELEVATION 869 O7
NORTH a9 2 FAST 32e0 178
SYMBO( S DESCRIPTIONS
~ y i ANL AN 4
- 865
860
aOVe (iATS T e 855
o -
El el - - " AN
850
LI 1 ~ AR - An .
TERAVEL (MNSEY (R85AERELY W8 845
oS - 840
a - 1AL R | LR T “ ! ¢ 52
AP "
REAN INLTAY - [ 4

BYRON STATION

CONFIRMATORY INVESTIGATIONS

FIGURE A-2.1
LOG OF BORING OW-1




v o
NOILTAS W
-
e
. ‘
&
B :
S &
- &
@ v b
T g @
~ ~
-
x

NORTHMH 4
1
|

BORING OW-2

SURFACE FLEVATION
a8 42

SrMBOLs

e

= == T =

H60
855
850

=
»

EE T

- 845

§3Tany - C N e N S8 9 @
i “ s - o e~ *» @ w7
- . e v
b |+ SR— —
Oete |
P 4 R o - . -
: e v |
— — —_— - — ——— —
PRI |
" Shadi % S — — —— —
™ ~
b——— _— — —_— e —
$. 1 o
. ”
58 T
-
! -
el —— - ———————— ————————————————
4§ !
izs !
- ——— — —
*
X - !
3 i

20

4734
NCOILPAF TS

#69 O3
r

I3

O SCRIPTIONS

BORING OW-2A

SURFACE ELEVvATION
48 + 26

|~ 865

-~ 860

3
se <

- 845

.
T
&
@
3
S3Tanps
iN ’)
= o - =
T
ey g B R —— -
2 TOY G
EaLl. ' S -
AP o O
e - S SEEECRCN S SESTESEIT L iRt SRR
wiaw - ’
LS NS NS, R S S —
2. | o=
SR S SNIPUS CENSIN —
| o
Bl W vnnd] | SN T AL W
-3
i3
S —— R
.
% - :
3 >
z 3
?3
¥
(1334) © © o © S o
Hid 3T - ~ N N

FIGURE A-2.2

BYRON STATION
LOG OF BORINGS OW-2 & OW-2A

CONFIRMATORY INVESTIGATIONS

i

L0-021-£995



- T
235 w - N v.( N ”\ . Q 5 Q - «
N0 194373 < © < & % = - - N N .m S S
H @ ® ® ® © ® ® ® ® ® % T %
r 8 I | |
A - ™
- o 1
: = & 2
O <«
‘ & B
2 i & N O
" . A w ] N
- : x b W < m
- mm . 3 ﬂo o w O
e & : : | £ &
m 22 3 $ : = - 73 B & : < W =
et B : . FEL O - O uw
i P i 3 Bl
Mn s - Y m G
O < . : 3 - ; o = @)
z “ » - s ~nu aall
@x xS . - 2 i o
o [ T liaT I e 3
@ 4 3 ol2 | os | a3 | " EE
.u o wmi v N 7o I 0w |
3 |
N TR RTH ﬂ AR RN AT AT
Tlzematace ety UL T HTHE MR
Sl - -~
SINN L e - s -
H T o ‘T e .
k: HelEme e R 1 ” ~ R G
N 2 - - ar . kS . nietl 2 |8 g § ° 8
i .tL A S e e sy S
"It e |
b — _— —————— - — - - ——ee
n—— X
1 PECLETRSEYY NN Sy haliiod ) TS WS W) S - . " = i

65

L0-021-£996




5643-120-07

1 T ar ryiniie | , B - e | e BORING OW-4
! % i - “t
xQ | 4.8 13 143053 % 5 SURKACE ELEVATION 6% T
& by s 1231371 ; - SENTN - B 38 FAST 32491 2% Y
- e < ! & ‘
3 ' » ’ ! . ‘; | | 2 2 -
| | | i N X
s . @ 5  SrMeOLs DE SCRIPTIONS
o —— o] ." — T
: ‘ ‘
| | | ﬂ‘
| L
5 | K fand ol il . a6
| | P e (
| i | | ‘.l o™ |
{ s "N |
10 f - | | ° i | 660
'
, . | Ly
; ’ { | | | s o N8 | !
| | | — 5 5
/s R N Y e
! | | | | 89 ','y: l
! ' | | a ,5{‘: SC |
. L]
0 ' ? . i Aa 0 & & v "
| ‘ | aP - éy_J
| 7 p
| ‘ } | { =
| | x - 845
25 f S e = .
{ | ‘ | Z
¥ T - :
30 ' z | | . ' M
| | =
| | | | ;
R = 835
35 ' t + { : e
|
| =
| 2]
40 ’ ' |84 | =y I—J_E 830
i L -0 p:
|
| { | | } z
| 25
45 | J - < 8.
| | : —
| | Z] »
[ | - I
xrd RAG ' . 2
50 =3 i [ﬂ 820
| | |
+ o
i - .
55 i ‘? 1 L“". . - 875
i | | B6 | 1y
| L]
| } | ! ' “ 3
i . | | e _ )
60 R 24T CHERT N ) 81/(¢
~ meLETY ] ~

BYRON STATION

CONFIRMATORY INVESTIGATIONS

FIGURE A-2.4
LOG OF BORING OW-4




BORING SF-8

865
86¢
855
845
840

-~ 850

VI NO/LPAF T3

835
~-830
82
20

-815

LT
N b

Ty Y
Jziﬁz; TRENN
NN N 7:»( NNM

™. F-a;yl «Aﬂ. qvffrli
Akt b bt L5 DL ?.r»:v,;lt'» NuN, LfL'ﬁ

~
I

—I-r

NS e =g Sl
II IV 8 b
U LTHN NI N R R

bbbt b N LN N N [

NN

(TTONV oSt NO TWINIT) L3FS NI HidI0

T T T T T - e T T S L
o © Q o o o :
) N o
~ -~ N N ~m "JJ m ” m‘m
(IWIIHETA) L3374 NI HidFT

BYRON STATION

CONFIRMATORY INVESTIGATIONS

FIGURE A-2.5
LOG OF BORINGS SF-8 & SF-8A

(SHEET 1 OF 3)

L0-021-£v95




BORING SF-8 CONT'D

- a )l...‘
LdI3T5 NI NOII 373

o - o~ < < “©
- S o o .

~ N 5 , <
T T T ’ . »

-~ ~

%
.

@ =

by - »l.v!

- :

i i
1 ’ -
: =3 3
. o
> T3 s . 4 ¥ 3
z - » o :
Y r - & - o

/

#i

ou 2 7 ~ p 2
iy z " B =
! T | T ! T T T
o o b2 o 'S} \ o o~ ~
N ® T 3 » S S S - &
(FIONY o S NO TWINIT) 1335 NI Hid IO
T T T T T T
“© Q o © © o o
© < © L N o x

( TWL&IN) L1374 NI Hid3F0

780

- o Q w, Q
137 4 ~J
NIt ,~ © " © s
g @ @ © ©
| i |
; =
2 N
AR :
< - m ~ *§
= :
® <o 3
e N @
I =9 bt ;
&
2 ~
..M s - 5 5
u ¢ = : i
(s : 5 :
© T2 s i :
z . A
@ I8
N
Y fosssenigaiavangeee n— - -
O T3 - S T
® 2 ) o [ = 2 2|
- & v e U (7]
O
L
3 ...lunnxnnni il T e Y e
s R R ST
Ry L R ey Eak
S$3lamrs - -~ -~ -~ ~ ~ - 0™
SIiNNGD MOe o [ ~N < & ~ ® A
~ < ”
(13324 T T et -
HidIT Q " Q O Q
- -1, o

BYRON STATION

-
)

CONFIRMATORY INVESTIGATIONS

FIGURE A-2.5
LOG OF BORINGS SF-8 & SF-8A

(SHEET 2 OF 3)

L0-021-£v9S




%
~S
-

LOMNG #R) Ay ne
L2
200

il

00

8T ROTATION
P

BYRON STATION
CONFIRMATORY INVESTIGATIONS

FIGURE A-2.5
LOG OF DRILLING PARAMETERS

FOR BORING SF-8

(SHEET 3 OF3)

120+

8
3
i +
™
g
¥y
s ”
e
&
.
4
|
| um
t 8
-
B
k.8 ¥
- R
& 28
S 85
Fs« g
“ ‘u
o as
el
©
A
5w
-l
8.-... -
.-s O
‘e
-F1 3.
o O
i - - RESISaEsEsa i vasentie e oo e
x2 3 : 1M K ..,.... Y | L T | Y
r“ : & !.Ui»!»?.»d! AL ..»7! Akl ErLT?»:? 4 7747: o :.rr.rL 7
® - O - ” " 0 - S - o o
~ - - - - < ~ o
(FTIONVP o0 NO TWIN/T) L334 NI WidI0
r L ) T T T ;= T T T T
o ) - ~ - S - o w o L w
~ N - - - - - w © © N
(TW2/i834) L334 NI WNigd0
—

RRED




-~ 865
- 860
- 855

A

BORING SF -9

SURFALE

4335 N NOILVAI T

Q © Q
o A2 v
« ® @
! | !
2
"
« -4 ~ 3 - f 7
- e i
: - L3 - -
» i = x - < .
D% - —4-1-
= B i gaxi;
2 4,.‘ X
- 2 RI=TS H
1 b SO S =
- . e - % .
: . 5e
P =
- |u.m EEETSY¥ET.EE R

SrMBcy

Bt Bai T ™ T
SN NNINNNTN N SEEY 111
BEEGREREERRIS RS

- 835

- 830
~ 825

JI

-

PEN (BRE

N

&
- 815

PN

NN NN NNy
,;z ....I.#t.,?:f( ILJAI
NLLUULN AN 5

-

z 8 | 3 g s g
T 1 1 1 ] 1 I ! | | 3
Q o o © Q © S © Q Q © Q ©
e ~ Y o L) " < - o © © N LN

{ FTONY oS¢ NO TWINIT) L3375 NI Hid3F0

1 1 T 1 I | 1 T

QS o o © o o © (&)

~ ~ N N ~ " - “

{TWII1&83N) L3354 N/

HidI0

L0-021-¢£v9S

BYRON STATION
FIGURE A-2.6
LOG OF BORINGS SF-9 & SF-9A
(SHEET 1 OF 3)

CONFIRMATORY INVESTIGATIONS




5643-120-07

RTICAL)

,.
“

DEPTH IN FEET (Vv

60

&5

70

rY

80

IN FEET (LINEAL ON 45° ANGLE )

DEPTH

‘.:‘[,
HE
75 T
&0 4
85
96| &
90
i
4
95 l
9“' ¢
100 4 |
!
|
105 4 |
-
110
/15
. 3
g 2
T
gL :
0 i
s
5 4
/04] %

SAMPLES

BORING SF-9 CONT'D

S MEOL X SCR P T IONS
6 N e
-~ 810
BVERTICAL
71: " i AL ™
) 12
= . |
J,X i ALE IR st f IN 3 @ R AT g .
| — ~ . y W
” . .
1;_.'1 REEN SHALE PARTING A .).9 805 ::l
== PR R g ]
o L o . -
p Py 759 AT e [ )
= -
2 O
= - 800
= LA T ~
ZJ N » Y
:,5 i I P W
— — B Tl s ~
et s s gt W
PA? w ' L "
v L »
- — . . > -Eonll -~ 795
.'} i~
= .
- ik
7, : .
IL‘ TR
o) '
JL 4 PEN 149 rua v
= - 790
5'; Pt % ® Al ACT M 1
J}l L] ¥ o »
= pEN AP TN '
b~ . RACT W
] pteingrie g MRS
NG ComPLl A BERTW OF 11) (1 ON 12 -~ 785
"
>
BORING SF-9A
N
SURFACE ELEVATION BES 66 "{:‘
NORTH 52 +08 FAST 324524 Wi
l‘)
SYMBOLS DESCRIPTIONS
-
FILL e “ N ARG GR \
oo 2 i "' Ri - 865
CL y w w ¥ v
SC
TR St il L - 860
" - N - -
it sm e o By A
f -t wl ] -
- >
. S - o - 855
hd I'w !

BYRON STATION
CONFIRMATORY INVESTIGATIONS

FIGURE A-2.6

(SHEET 2 OF 3)

LOG OF BORINGS SF-9 & SF-9A




wfis v

. . - - ‘ 3 - 3 - .
. - - - - ~ = >
8SapadF ® . * . M : . . . . < + . = 2 e .
= _— -
4 -
-
H
- s,
- - - & =
«f
P o3
1 <
m—— 2 > - .
. — ——
% . - . -
— P
s -
: . — s
- x 1 - g S
3
2 S
' A %
. | .
-
o
i
. - .
£ 3
.n\ 0
%3 A SN - -
9% -
i . Lo R Fa ™ Y o 2™ oy |
. - - . . f s . . \d w . - .
T ™ . \‘>‘ ( » ()1
| o P,Q\O st setesedA i WETEIA et
A
& .
X : : : - v
— 3
[t s ——— -
- ———— | Appp——— e —— -'Iv"ll
¥ : . : ) : ‘8 } ' g
. . ——— —
- .l'll-'-. —
o —— — o —
x" | ] i
-
g I
5 &
» m : —
. -
$cs i
: 1 |
€53 = }
gL ll.-_
s
"
- L e
*3 e, dl P —— -
v |
s o
o 3
<% .
S A

BYRON STATION
CONFIRMATORY INVESTIGATIONS

FIGURE A-2.6
LOG OF DRILLING PARAMETERS

FOR BORING SF-9
(SHEET 3 OF3)

® ras 4 1 1 *
[ T R A e T e e R R R R e S A R SRR R R SRR TR, =
: b IR 1Y IS IRINS, Ll e FRINTY AN i TN IR TN IR LESPRRSEITORY N 3 »
3 & : .
-0 - (S - k) - - [~ - = - o - o - [ -
-~ -~ [ o m - - - - - - < L . ” - m - .W W - nu
(3TONF L60 NO YOINIT /4334 N WidP0 g ‘ ) B
T | || T T T T ¥ T T T T i T T 1
< - L~ . C - b ) - S - S = e o Q
- ~ e - - - - - - - LY L ®
(IO TN 4339 NI Mo IO
L0-02i-£99%




- G55
- 850
- 845
-~ 840

An,

YELLOW

4334 N NOILVAZ T

() o s
~ ~ [
© © ©
)
&
B -4
;
3
2 .
:
«
P -
-
- »
g »
=
- = 3 »
- e -
<

TR T T TR y Y y Y
THNINHHTNN L I:,It&

NNUONN NN Nk

O 5
-
)3
W 2o
7
2
&
@ b
& %
3
e8] y
T
>
L)
L1 E RIS
ANIImi4

o

i 1 1
w Q “© o
- 2 v ©
NO TVINIT)L3FS NI HidIQ
1 T T
v, Qo )
n( ~ 3

CTVOILSEIN) L334 NI HIdIFT

")("I
8/0
805

815

&

OF 3)

*E s

FIGURE A-2.7
LOG OF BORINGS SF-10 & SF-10A

BYRON STATION
(SHEET

CONFIRMATORY INVESTIGATIONS

IOAL WAL

IRACTI®ES A
o5y

PEN VERTICAL

v .

— <

e P ————

60
70

40 -
45 ~
50 -

L0-021-¢£v9%



. N BORING SF-10 CONT'D
s -
£41 7
‘¥
75 41 :
55 - [
- B ‘?GI B
‘: g0 i - 800
$ i
.\ 4 <
~d 0 1 s 85 - I " t
b “ J
O b l‘:J
- > . Fe ~ 795 *
TRE | :
3 o 90 = -
:‘ 65 E‘ i T g
g I8 S
_—
- JS ] -
) G
s 70 E ) e SELLLAK A o
- 00 4" . " 15
S 2 - 785
£
b 75 4 X105 )
8
%0 — 780
1/10
80 —
/115
>
= ® ECRING SF-I10A i“_
> s - SURFACE ELEVATION 857 Y
AW S “ NORTH 63448 FAST 26474 pu
3::' g; w
- 0 & & SrMBoLs DESCR/PTIONS
“I FILL
1 ‘ FILL ' - 855
)
. -
| " a . - » - -850
10 G 75555 W— B
a g | ML | o -l At
> k ¢ a SM | -845
o 15 39 @ ‘ v
amd Q‘ ‘ ), a ..“'_'."‘ SM:
" g p'..“g“. [ -840
o | 0 Kka % [t s " A -
3 20- e o
r‘
- BYRON STATION
CONFIRMATORY INVESTIGATIONS
> FIGURE A-2.7
LOG OF BORINGS SF-10 & SF-10A
» (SHEET 2 OF 3)




|

43¥1 N

LALE ]
LA TH
nes
L §
]
v
P90
N
re

G TR AU
.
« .

e

BYRON STATION
FIGURE A-2.7
LOG OF DRILLING PARAMETERS
FOR BORING SF-10
(SHEET 3 OF3)

CONFIRMATORY INVESTIGATIONS

PR T AT O
U TEY

\
(\;
p
)
J
{
i
{'»
4
g 3
:

PERCENT

-
T

TR -
V- ——
f

T, b D - - ] " ——————

.
O e &
- -
e . -
AP ~
N
g% :
€ ¥ o TN RITINNTITIOT T T RhHINNS TRA lrtiliwﬂilﬁll YTITIH] NI LIS IR, :.—
) 1N | N MNNIMNNINN 1 NN - WM | [ s iz B
M g 2 H mLAJIVM»IL.uwH.U{I!!: O H ST R GRCIRETRRIG RN G Rl V5 .;.,J_..Ef»m,rwtr NN L g
- ¥
- 2 v - o - - o ” o . o - S - s o - o - () -
» W ~ ~ ~ m - - 0, - - - < ~ ~ ” - > o ) Q S ~
FIONY o 60 NO TWINITILIIS NI MIdIO B )
r— 1 A B T | T L T T T T T repr ey ]
o - Q - < - L2 [ v > - > - b - >
- - - @ © . - @

” -
WiNIAI LIS NI MIdIG




FN.W\ N

NO/LVAZ TS

vy S © D o . O o w Q by wu -
o o Ly 5 ) ~ © N ~ - S @
® ® © ® RS ® £ < ® T ® Z = T
| ! | | | | —
0 3| s .
F Slw w
4 |y 00
-zl 2 -
’ o
" [oa
. Z Sl D mW
3l uw I
& = - Y m...m o ’S\
= g2~ § : : o = O
_ nuun e 3 ”.s - .AM m
h 2on = - € 3 -
N . : - ,
G MA”A - -
= = : . 2 -y R 0
—_— 2 4 2 . : -
& =5 - : :
O = = g
B v
%.
[ cow o - 3 = .
et ey 5 : 3 2 3 7 B
T T T 1 T T T T T e ]
Q Q @ «© o © o © «© Q Q S o
“ ~ N " ™ v v © © © N N
{ ITONYV oS0 NO TVINIT)LITS NI HidIG
! 1 T T 1 1 1 I T TN e
QS Q © . © O o 8} © Q
e ~ N N U\J ~ < A 7Y
(TVIILI&IN) LITS NI HIIFT
LO0-021-¢v9S
| i | f | | | | | I I ! !




643-120-07

=
~

—

IN FEET (VERTICAL)

DEPTH

55

60

85 ~

/70 oy
75 —
80 —

85—l

S0~

(LINEAL ON 45° ANGLE)

DEPTH IN FEET

75

80

89 -

S0

95

100

120

125

.0
La
wwl o
%1 5
& L
wo
L
@
100 | %

4

4 |
w| 9

| l

-l
89 [

—4

-

9] &5

-4
100 ] 1

-

H3

—d

Ribhlhls

19}

TN HNINN
PIM A LIIN LD

BORING SF-1|

pEn 100
N

CONT'D

- 800
af A

- 795

790 y
el
Y

785

780

775

770

BYRON STATION
CONFIRMATORY INVESTIGATIONS

FIGURE A-2.8

LOG OF BORING SF-11
(SHEET 2 OF 4)




DEFPTH

/5

25

) VEE— |

! NI RSN TERS———

BORING SF~IIA

SURFACE ELEVATION H3% 9%

NORTH BY4+46 % FAST 2%+97

FMBOLS * w5
S heks \,M.L_J

‘l‘l' SM l

y - ]
2 7A\ML |

Vi, — -
b .
“ cr
v °C |
724 SM |

4

845

840

BYRON STATION

CONFIRMA TORY INVIE S HIGA THON!

FIGURE A-2.8

LOG OF BORING SF-11A
(SHEET 3 OF 4)




BYRON STATION

]

INVESTIGATIONS

CONFIRMATORY

FIGURE A-2.8
LOG OF DRILLING PARAMETERS

FOR BORING SF-11
(SHEET 4 OF 4)

% « - v . -
» s - - s S
5 2 z T : * * * < N 3 = by &
.
<
i
I - — b
F
s
¥ :
H <
S b1 -l —
z
wu . S— .l.
g
T
0
[ ¥
-
Ee
iF .
L ]
A
-/v\
&
®

PENCENT

C————— ———

|
§%g - —— _Iu.l|l—
e b .
- - —
2 2% w | | -
~4 - =
i . T | ,
3 st 1 3 , |
¥ RS SR by
3 .
o -
. 4
= et e o -
: Fonci [l 0N (N SRR SN D N D B e B i
tew
-
L
 2xh
o
TR
va * &
N
=z P _ RARI N IRLY T v T NN RN ITRIITY TR al TIYYTTTIYY -
W w . NANINAN 7@171 AU A N M RN L N I NN N I NI MY LN AIFT Ioda B ZlJ,IrJJP.F;I»Ir.HI 02 B DS, ol - -
o o - > v - I~y Q
B - o - ~) - o e -
-~ ~ ~ m - - . - v © < . .~ w “ W o M e M .n(.. ”
< - ~ ~
(ZIONT o 6P N WIN T UFTEN Ria R0
= 3 ; | g T | R T . T S i o e s | T T
- - o - - - [ © ; . o
E - - - - « M © < . *
s r &7 iz N CE}
e
< O21-£99S
.




&
:5 +

o
8

g
- " BYRON STATION

CONFIRMATORY INVESTIGATIONS
FIGURE A-3.1

e CONSOLIDATION TEST DATA




BYRON STATION

CONFIRMATORY INVESTIGATIO!

FIGURE A-3.2
CONSOLIDATION TEST DATA




5643-120-07

CONSO O

»

BYRON STATION
CONFIRMATORY INVESTIGATIONS

FIGURE A-3.3
CONSOLIDATION TEST DATA




5643-120-07

wES

CONSOL CAaTON

= * «
& ~ # ¢ & 4 -
P— - S
-—Nﬁ.
'\
:—-—:m:-:e-.—-“\
L *
- + .
TR (P JECRLE [l B R = S E F

BYRON STATION
CONFIRMATORY INVESTIGATIONS

FIGURE A-3.4
CONSOLIDATION TEST DATA




5643-120-07

NSOLIDATION

BYRON STATION
CONFIRMATORY INVESTIGATIONS

FIGURE A-3.5
CONSOLIDATION TEST DATA




5643-120-07

WE iGN

PERCENT FimER By

wlent

PERCENT FinER Y

FwER BT WEIGNTY

PERCENY

VS STANDARD Sifve i€

S iAm Sem ) 40 100 Q
T v - ' 7T 1448 B4 T
4. PO TS 4 44 $-4 pohig s b4 Y R
g v ‘r%% sesers o +- »4»&?4—» R Lo T em—
heded 4+ 4 2% SR S -‘s LTRY boas s I u‘r-o.- ' ethe 4 4
Su At S S o s f +4- +* r—-- >~ - b-o'o" ‘. R
aged e 0 o R Y by o bt i ‘o " 2E R TEE R
——— . - R e AR Mededds o
-90“ 4. L RR SR T T T IR I
" . —MQ-—Q—»*—«‘“’&" - I T Ty SRS S,
sttt b+ o B IR | il e . I TR I ity v 0
.. o4y R 1 besros 2 pers s bbb o
Jibed s v 4 IR n Hithe ¢ 1} PR I R IR
" b - e R by R
Bided b 4 4 (12 0% AR J Wn'b [ | LTS N e ' Hee kot 4 &
$ R S 2 g b R Rt
Bede wow inL Ows) AT 16 CHET LR I IR I E R
.‘M" LMY DARK LRAY (Y -Bhoun CLAYEY e o b b T R N Lfo‘t ‘e
Begs W SLUR SAND | e t...o R I R I R
be s o by toonﬁo B L AR R I R
b4 44 " d4 4 PIRY e ‘ dapadh b sl b4y 4 Midd 4
[ I A A ' ?’ t.‘ 1 '
oo = 3 ° o o0 6 001
GRAIN SIZE N MILLINETERS
~— W™ . ; i T 1
[ oe s . i'i ?‘”.‘[ C AT . 4 Wt 08 v ]
US STANDARD iEvE SiIF
- e 10 40 80
TITTY - T TT 1088 & B A
M'LO + I —~44944 - A28 adRs 4. ook o +1-4 TEEDE B A B
Bt SR R G e LAY TSRS
ottt s b I R e S bssrt B+ 4 »»}c I. ) Hasids 44
+ % - +1 i+ . B 10 28 & o8 o 5 R RS
ettt bt b Ill TRY ) T I L IR R LIe R
e . $1 sere e o bt——trige 44—+ L&u Y -
R L 1 it 4 r et s e ‘]..,. v ti; S
+ + . + + + + + —p— ‘. he vy
! T ! ! it
S8 2 S SN 2 »&y +-N Risadd L] SEERER * L T LEEN R AR
T vt + ans SRR 2 - D Hebede 44
ettt bt ' } + JI e ‘6 + ) Hered w ' T YRR RS R
' s --"su' .5 via \ rp-—‘—' - - + e o Sl R
B nans veLLowin-saown 1ty THIRET Y 1 s R L N S TR R
M ¢ ki T Mot SAans (o TR ,o I
mo vy o9 ! v - ...“. . SRR B .L‘ v avdr o s
0 ? S - ] vy e o Herepp vt S L S SRR IR
heged b b b 32 1 - ﬂn'» . 6.“. (IR | I TN I IR
L R e b S T | ‘ t ‘o slbb b e b TN R
b b 4 " d Wigi { $he s Vo TR IR
i A ‘i 1 il - k.l .L.l S Lu &
<o o E J a Ly & 00t
GRAIN SITE N MILLIMETERS
- g 1. I AL { -
[ o T mﬂ! im Lol oo 1 im | picher ]
US STANDARD WiEvE SiIt
(AW M vEms a0 100 200
YT ’ - YT T T
] 1 ]
bestd v v s bodos t . i R R . +—4 o{t— 440 Herde b4
i : 0l e ol i "
1 ;A ' ¥ + 0 e e o
potad o R . priie ke o br oot P L.-’o R T R
L R - et S 10 e SR S 15068 BB EB 4
pore + hiehe s 7”( it - beoos P IR R Mesgs 4 4
R e - ,’ . +—r—— + a0 o S 15088 B 48 M1
lp+0 DR }'E:-‘ trow I ISE R | e | T N TIRE R RN
‘e -— R R et +—4- e L (L B
Meted b v podbes ‘4 - tHerke b ‘o TR T I
. R e e IR SR R e e qu. b
Hisod 4 +—4 Haret 4o " .so-uuh v ) it ' TIIRE t:.- 4
aerys sk i sisii Bl ’ ISR " =00 40 B MR ENE1 “T' T S
Meds  BoRin W=l AT fFEY ] I TR R PR T
. T + . . ordro TR N R
110 S 1113088 0 1141 O
! " . |
Bedod b o o R I N S dret b b 4+ B ( TR IR
Aerper e s e 4 e ’...,.L Y. ’.Q.éo - | deded s o 4
ottt v ¢ I . Hitd i - B Hisap iy ..A.r. P4 t... ' '
[ 7Y P W — p Ll 1 A A dasll ek
e - ) ) 3 B0 B B
GRAIN SITE N ML IMETERS
T H . o H 0 ]
oew 1y ! gw.:h_“. g Tekadnl EEET T Pk S R

BYRON STATION
CONFIRMATORY INVESTIGATIONS

FIGURE A-4
PARTICLE SIZE ANALYSES




