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Washington Public Power Supply System
P.0.Box968 3000 GeorgeWashingtonWay Richland, Washington99352 (509)372-5000

December 15, 1981
G02-81-527

Docket No. 50-397

Mr. A. Schwencer, Chief

Licensing Branch No. 2

Division of Licensing

Nuclear Reactor Regulation

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Schwencer:

Subject: NUCLEAR PROJECT NO. 2
QUALITY CLASS I SOIL BACKFILL TEST PROGRAM

Reference: G02-81-462, November 12, 1981, GD Bouchey (Supply System)
to RA Schwencer (NRC)

The Reference Tetter provided a summary of the efforts being taken to re-
solve a suspected deficiency concerning soil backfill placed since May 1976
for support of Quality Class I utilities and structures (remote air intake
structures, remote air intake piping, standby service water piping, and
electrical duct banks for the standby service water system). To resolve
the concerns regarding this backfill, an extensive test program was con-
ducted to determine in-situ properties of the soil. The attached report,
"Evaluation of Quality Class I Utility Backfill, GA File 81-605", was pre-
pared by Geologic Associates, Inc. and Burns and Roe to summarize the re-
sults of the test program and conclusions regarding the acceptability of
the soil. The report concludes that although the existing soil does not
meet specification requirements for relative density, the effect on safety-
related utilities and structures is acceptable.

A copy of this report was given to Mr. Dinesh Gupta of the NRC, Geosciences
Branch, during his visit to the WNP-2 site on December 7, 1981, to discuss
this matter.

Based on the conclusions of the report, we have informed NRC, Inspection and

Enforcement Branch, Region V, that this condition, which had been identified
as a potentially reportable condition under the provision of 10CFR50.55(e),

is not reportable.
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+ Mr. A. Schwencer ” 0

Page 2
December 15, 1981
G02-81-527

With transmittal of this report, and subject to your review, the open
jtem identified in the draft SER for WNP-2 is considered closed.

During a meeting with the NRC staff on this matter on October 7, 1981, the
Supply System was requested to assess the significance of the soil backfill
deficiencies in 1ight of IE Circular No. 81-08, and advise the staff of our
conclusions. IE Circular No. 81-08 is primarily concerned with insufficient
compaction of foundation and backfill materials leading to excessive settle-
ment of plant structures. As stated in a separate report by Shannon and Wilson
dated May 11, 1976 (Referenced-in FSAR Chapter 2.5), the compaction and back-
fi11 work performed for the major plant structures prior to May 1976 is accept-
able. This is further verified by the excellent results of the settlement moni-
toring program in progress (Reference NRC question 362.10 and the response).
Accordingly, it is concluded that the primary concern of IE Circular 81-08
gexc$ssive settlement of major plant structures) is not a problem at the WNP-2
acility.

Very truly yours,

A Bpuchiy

GD Bouchey
Deputy Director, Safety and Security

EAF:kjf

Attachment: =Evaluation of Quality Class I Utility Backfill,
WNP-2, Hanford, Washington", GA File 81-605

cc: JA Forrest - B&R RO
RE Snaith - B&R NY
JJ Verderber - B&R NY
Al Cygelman - B&R 954W
FA MaclLean - General Electric
S. Smith - General Electric
ND Lewis - EFSEC, Olympia
WS Chin - BPA
NS Reynolds - Debevoise & Liberman
OK Earle - B&R RO
EF Beckett - Nuclear Projects, Inc.
R Feil - Resident Inspector
JA Satir - B&R NY
WNP-2 Files
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WASHINGTON PUBLIC POMER SUPPLY SYSTEM
HNP-2
, PROCEDURE _
FOR
SOIL BACKFILL TESTING PROGRAM

BURNS AND ROE, INC.
ORADELL, N. J.
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E. Zisman / September 30 jo81

Superv1s1ng Geotechn1ca1 Engineer
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1.0 SCOPE

. 1.1 General
This procedure shall establish a testing program to determine insitu
densities in various Quality Class I backfill areas. The insitu test program
shall be divided into two phases: the Tirst to deve]op site dependent
correlations between relative density and the various indirect methods used
to measure relative density. The second phase shall be to actually measure
field densities and other engineering fill properties in areas under
question by 50.55(e) Condition 146.

The correlation testing (Phase 1) shall be accomplished by comparing
known relative density values in test fills to the following test methods:
standard penetration tests (SPT), pressure meter tests (PMT), and downhole
nuclear density tests (DNDT) in representative locations. These correla-,
tions will establish site specific dependency of material type and depth
on test results.

Once initial correlat1ons, acceptable to the ceotechn1ca1 eng1neer, have
been established, fill test1ng (Phase 2) will be conducted. The various
tests will be performed in selected areas of the service water pipe

_line, and the remote air intake structures and piping. Correlations will
continue to be made as additional data becomes available.

A11 testing will be done under the direction of a geotechnical engineer.

‘[ . 1.2 Applicable Publications

. ' D 1452 Soil Investigation and San;p]ing by Auger Borings
D 1556 ~ Density of Soil in Place by Sapd-Cone Method

) .D 1586 Penetration Test and Split-Barrel Sampling of Soils
D 1587  Thin-Walled Tube Sampling of Soils
D 2049 Relative Density of Cohesionless Soils .
D 2167 Standard‘Test Method for Density of Soil in Place by the-
Rubber-Balloon Method
D 2216  Laboratory.Determination of Moisture Content of Soil

D 2487 Classification of Soils for Engineering Purposes

D 2488 Recommended practice for Description of Soils (Visual-Manual
Procedure)

D 2850 bnconsol1dated Undrained Strength of Cohes1ve Soils 1in
o Triaxial Corpress1on

STP479 "Suggested Methods of Test for ldentification of Soils" by
. . D. M. Burmister, Special; Procedures for Testing Soil and
7 | Rock for-Engineering Purposes, 5th Edition, 1970.
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2.0 MATERIALS EFFECTS | .

.
¥

2.1 Grain Size
) . )
e It is expected that occasional gravel sized particles present in
the site fill materials will have some effect on test results. To

compensate for high blow counts resulting from the occasional gravel
~ size particles, SPT values will not be considered when: A. Greater

. than approx1nate1y trace (0-10%) amounts of gravel size material is
found in the spoon, B. A 1loss of sample occurs, C. Ancular grave1
fragments are found in the spoon samp]e indicating (to the geotech-
cical engineer) the material ‘has been broken during samp11ng,
D. Comparison of SPT values with the other methods indicates SPT
values are unusually high due to the presence of gravel.

Gravel sized material is not believed to pose a problem with the
PMT or the DNDT.

3.0 BORING AND TESTING REQUIREMENTS

3.1 General Boring Reauirenents

.1 A1l borings sha]] be advanced by means of a drill rig
equipped with ho]low stem augers.

.2 Soil sampling shall be performed in accordance with
ASTM D 1586.

( . .3 Continuous SPT's shall be taken from the ground‘surface
‘ ‘ to the bottom of the boring. .

. .4 Split-Spoon samples shall not be driven more than 18 inches
f for any sample interval.

.5 Boring Tocations shall not deviate more than 0.5 %t. from
surveyed locations determined by the geotechnical engineer.

.6 A1l borings will have their locations referenced to the '
plant grid system. . -

.7 At the completion of the boring, all drill holes will be
. backfilled with insitu material to the satisfaction of the
geotechnical engineer.

.8 Representat1ve portions of each split spoon sampie shall be
preserved in 2 glass sample Jar clearly labeled with the
project title, date, number of boring, sample number, depth
between which. the sample was taken, soil 1dent1f1cat1on, and
SPT values.

.9 Boring Contractor shall furnish a drilier's ]ogs for each boring.

.10 A1l field testing shail be monitored by a Geotechn1ca] Engineer

- : .11 Geotechnical engineer shall maintain a boring log, furn1sh1ng
‘ : the information required on the sarp]e boring ‘log form com.a'med
in Appendix A.

.12 Borings shall extend (except as noted below) to which ever depth

Smim s MmE s i S me m AL e imw A P m maiw e
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3.2
3.2.1

3.2.2

3.2.3

3.3
3.3.1

3.3.2

3.3.3

is greater: a minimum of 3 feet below the Category I utility,
or until two consecutive SPT values are each equal to or
greater than 15. However, borings will extend deeper than
required above in areas where backfill was placed for circu-
lating water and storm sewer Class Il systemsthat" crossunder
the area of investigation. The deepest extent of this fill

is elevation 413,

Correlation Testing (Phase 1)

Standard Penetration Tests (SPT's)

.1 A minimum of four borings shall be drilled at locations of
known relative density; these locations shall be determined
by the geotechnical engineer.

.2 SPT samples shall be classified in the field by a
geotechnical engineer in accordance with ASTM D 2487.
In addition, any unusal occurances shall be reported
on the boring log.

-

Pressure Meter Testing (PMT)

- \
.1 PMT will be done in each boring.

i

.2 Initially PMT shall be done in representative types of
site materials with respect to density and gradation.

Downhole Nuclear Density Testing (DNDT)
.1 DNDT shall be done in each boring.

.-2 The DNDT shall be done in three fbot increments for the entire

Fill

depth of the boring.
Testing (Phase 2)

Standard Penetration Tests

.1 Approximately 40 borings shall be drilled 5n the area _
requiring suppliementary test data.

.2 Samecas - din 3.2.1.2
Pressure Meter Testing

.1 PMT shall be performed in each boring.

’

.2 PMT will.be done alongside or immediately below the
elevation of the safety related pipe, and at all
loose zones (SPT va1ues_]ess than 15).

Downhole Nuclear Density Testing

21 Same as in 3.2.3.1 and 3.2.3.2.
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4.0 FIELD TESTING PROCEDURES |

4.1 Pressure bMeter Test

A Menard pressure meter shall be used'to determine.the insitu deformation
modulus of the soil; this modulus shall ultimately be compared.to relative
density by excavating adjacent to the bore hole at PMT locations and measuring
relative densities. Generally, a downhole probe which consists of an inner
and outer expanding tube shall be lowered to the desired depth for testing;

a coaxial cable shall connect the probe to the volume measuring panel
board. HNitrogen gas-shall be forced under pressure in the outer part of
the coaxial cable while water under. the same pressure shall be Torced
down the inner part of the coaxial cable. The water under pressure causes
the probe to enlarge and deform the borehole wall, the amount of

volume change shall be measured on the panel board. A separate

nitrogen system shall keep the water system from expanding beyond the
test 1imits so that a controlled interval 210mm long can be tested.

The pressure meter to be used in the testing shall be manufactured
by Menard, Inc. and procedures generally followed shall be_those
described by Louis Menard in the equipment operation manual. Testing
shall be performed in 210mm segments at Tocations discussed in Section
3.3.2 within the borings.

4.2 Downﬁo]e Nuclear Density Test

~

The wet density of the relatively undisturbéb soil in the bore-
hole shall be determined using the DNDT; the nuclear gauge shall be
calibrated to be used in thin-walled aluminum casing.

The moisture content of split spoon samples shall be determined
in accordance with ASTM D 2216 in order to convert the wet density
determined by nuclear methods to dry density. Further, at selected
locations, test pits shall be excavated adjacent to the boring
locations and the insitu wet and dry densities at the bottom of these
test pits shall be determined using a Washington Densometer and/or the
sand cone, (ASTM D 1556). These values of inplace density and relative
density shall be used to compare the densities determined by nuclear )
methods at adjacent depths. -

The nuclear gauge 2nd probe used in the density testing shall be
a Campbell Pacific Nuclear Model 501 calibrated and operated as
_ described in the CPN Operator's Manual dated 1680. Generally, wet
and dry densities shall be determined on 3 feet intervals. The
density determined at each 3 foot interval is that contained in the
volume of influence of a sphere having a diameter of 10 inches.

4.3 General Drilling and Testing Procedure for SPT, PMT, & DNDT

Initially at each boring location, a SPT sample shall be taken’
from the surface and extend to.a depth of 18 inches. The split
spoon sampler shall then be removed to obtain the sample and the
sampler shall be relowered to the bottom of that hole. A second "SPT
sample shall be taken to create a hole extending to a total depth of-
3 feet. Subsequently, an aluminum casing (2" 0.D. and 1.9" 1.D.)
shall be inserted in the open. hole created during the SPT sampling in
preparation for the nuclear downhole density testing. The nuclear
probe shall then be lowered down the casing to determine the wet
density of the soil. ..
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4.4

4.5

After the nuclear density testing of the upper level soils is
completed, the hole shall be augered to the depth of 3 feet (to the
bottom of the zone previously tested) and two consecutive SPT
samples will 'be taken below the augers, (creating 2 hole with a
bottom depth of 6' beneath the surface). Similarly, as before, the
aluminum casing will be placed in the open hole created beneath
the augers so that.the nuclear.density testing can 20ain be per-
formed. This procedure of continuous SPT sampling and nuclear
density testing will be followed throughout the borings.

At selected depth -intervals within each borehole, the aluminum
cases will be removed after the density testing is completed, and
BX-Size Steel casing (2 7/8" 0.D., 2 3/8" 1.D.) shall be driven to
the bottom of the hole. The B)Y casing shall be used to enlarge the
hole 3 feet beneath the augers for insertion of the pressure meter
probe and subsequent pressure meter testing.

Disturbance Effects

The procedures described will be followed in a manner that minimizes
soil disturbance. This results because the 5011, displaced .
during the SPT sampling is forced into the split spoon sampler and
removed leaving a zone relatively undisturbed for DNDT testing . A
further factor which tends to decrease soil disturbance effects is that
the nuclear probe used in the DNDT records the average density in
approximately a 10 inch diameter sphere of influence around the probe.
Since this zone of influence extends well beyond “the 1limits of any .
significant disturbance, an averaging effect results tending to decrease

' any disturbance effects in the DNDT value.

For the pressure meter testing, the BX casing used to create the
test section interval is driven down the 2" diameter hole created by
the SPT sampling displacing the soil into the BX'casing and removed with
the BX casing leaving a zone relatively undisturbed 7or.PMT. .Furthermore,
the results of the pressure meter testing shall be plotted in the form of
volume change verses pressure curve that allows soil disturbance to be
detected and taken into account in the data calculations. This results
because the disturbed zone appears as non-linesar on the volume change

.versus pressure curve.and the defcrmation modulus is calculated based

only on the straight 1ine portion of that curve.

Loose Zones

In the event Joose zones (SPT values less than 15) are encountered
in any boring, additional borings will be placed such that they are
offset approximately 20-7Teet from first boring in each direction along
the edge of the underground utility ’

If the additional boring(s) encounter loose zones another bbring(s)
will be placed approximately 20 feet from the last boring until the
extent of the loose zone has been defined in horizontal and vertical
extent. .
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. 5.0 REPORTS

5.1

Final Backfill Testing Report

The geotechnical engineer shall prepare a-report summarizing all
field test results. The report will include a geotechnical evaluation
of the test program and will include recommendations for resolution of
the 50.55(e) condition 146. !
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BURNS AND ROE,

INC.,

BORING NO,

PROJECT wWNP-2

DATE | TIME | DEPTH

CASING

SHEET NO.: | OF

OWNER W.P.P.S. &

PROJECT NO:* 3900

CONTRACTORGeoloaic A

SQC .

GRND
WATER

ELEVATION;

METHOD OF ADVANC. BORING

DEPTH

CAS, | SAMR | CORE

TUBE

DATUM: - MSL

POWER AUGER

TO

DATE START:

HAED CHOP. W/MUD: W/ WATER

T0

TYPE
0

5

DATE FINISHED

ROT. DRILL: W/MUD: W/WATER

"WT,

DRILLER: F. Revnolds

DIAMOND CORE

-

0

FALL

INSPECTOR: R. Smith

DEPTH FT.
TYPE- OF
TEST
SAMPLE NO.
T.REC
N VAL,

SYMBOL

MOIST.

‘IDENTIFICATION

REMARKS

DEPTH

20

2r

22

23

l
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BURNS AND ROE, INC.

BORING NO.

PROJECT WNP-2

OWNER W.P.P.S.S.

SHEET NO.: 2 OF 2

JOB NO.:

3900

DEPTH FT.

| SAMPLES

Kp=

TYPE OF
TEST
SAMPLE NO.
TOT. REC
N VAL,
PENETR.
RESIS
BL./6 1

SYMBOL

MOIST.

IDENTIFICATION

DEPTH

REMARKS

26

27

28

29

31

32

33

34

35

36

37

38

39

41 |-

42

43

44

45

‘46

47

48

||

.49

25

30
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uPPS. aanford No. 2

50.55(e) Concern No. 146

b

3urns and Roe, Inc,

“ TABLE I --.BORING LOCATION AND TESTING TABULATION . " See page for notes

Correlation

| Hanford Area

rrela Coordinates Tyz:; Depth &;::ﬁber of T::zi Subject of Testing

(cT) !North Vest Denth of Number of

: | ' Tests Tests
. CT-32 12,017 1,565‘ Continuous 5.0° 4 Class I fill for b]ass I Air Intake Line
! ‘ ' . (WOA51A). i
© o CT-33 [12,721 1,565 Continuous 4.7’ so-- Class I fill for Class I Air Intake Line -

‘ i HOASTA) L

CT-35 '12 286 1,565 Continuous 4.8' . - ~!Class 1 fi11 for C]ass I Air Intake Line
| | e 8 Grgan [
: : .
i C1-37 |11 292. 956 " Continuous IZ.S 6 Class I fill for Class I Service Water.
! l . - .

] ?

. i . | '

CT-38 1,319 769 ' Continuous 4.9 3 *Class 1 fil11 for Class I Service Water.
1 .
I | ! ’ i

| . S |
) CT-39 11,623 1,031° Nearly 4,4 6 Class' I fi11 for Class I Air Intake Line
P , : (WOA518B).
: L
t CT-40 . 11,698 1 031‘ Nearly 4.7 14 Class I £i11 for Class I Air Intake Line
: y Continuous 1;.7 (v0A51B) and Class II Storm Sewer.
! ’ 260 .

I CcT-41 11,771 1,031 Nearly 6.6 7 Class I fi11 for Class I Air Intake Line

Continuous

I (WOA51B) and Class IIStorm Sewer.
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.anford No, 2

w295, , * . Burns and Ree, Inc.
50:55(e)_Concern No. 146 TABLE I - .BORING LOCATION AND TESTING TABULATION " See paae for nolos
. | Hanforc nvea- t v
Co:re!ation Coordinates i Type, Depth & Hunber of Tests Subject of Testing -

Tests ; |
_ o STP - PMT DNDT
| (cT) .North West . Denth of Number of
! i Tests Tests
,
, €T-3 111,565 1,020 Continuous -~ - %1as§ I 111 for Class I Air Iptake Structure
. o ! ) . 5]8
1 ‘ K
: - o '
L CT-4 |12,281 1,596 Nearly -- -- Class I fi11 for C]ass 1 Air Intake Structure
! | ' Continuous "1 (51A). .
| CT-5 12 072 1,562 Nearly -- -- Class I fi11 outside of Air.Intake Line
; | Continuous - | (WOA51A) trench. . ‘
1 { )
I ) ]
: CT-7 11,679 1,191 - Nearly -- - Class I fi11 for Class I Service Water. ;
. : . Continuous )
| i
| crem 11,485 1,075 Continuous " -- -- /|Class 1 fi11 for Class 1 Service Water and |
i i oo i Class 11 Circulating Water. ;
| i ; .
: CT-12 %11,317 867”5 Continuous == .- Class-I fil11 for Class I Service Mater. .
: K =

CT-28 11 689 1,178 - Nearly 13.4! 10 Class I fill for Class I Service Nater and
| i Continuous 14.1° ClassII Storm Sewer.
i | ~
i

CT-29 11,574 1, 82 | 7.0"* 6*

Py e swetmemnd @t - -
X

-k
Continuous

Class I fill for Service Water.
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.43 et Coancern No, 145

TABLTD I -.B

ORING LOCATION

Burprs and Ren, Inc.
See nave . for natng

- .
gt

: Manford Area;
r 1 . & L] -
Correlation . Coordinates |

Type, Depth & Number of Tests

i ‘ Subject of Testing

- ; : STP PUT' DNDT
CT i
(€1 -North Hest ' Denth of Number of .
! Tests Tosts
CT-42 , 11,681 1,264 , Continuous 10.0* 5% Class I fi11 for Class 1 Service Water and
' . i : Class II Storm Sewer,
[ . I P
! z . )
CT-43 112,200 1,565 !- Continuous 9.0* 4* "41Class I fill for Class:I Air Intake Line
i . i . ’ . i(w0A51A).
| | i |
CT-44 111,509 1,057 P Continuous 9.0* - 4* .Class I fi1l for Class I Service Water Pipe Ln.
» . B i
CT-45 §1'1,563 1,120 | Continuous 7.0% 5% ° 'Class 1 fi11 for Class I Service Water Pipe Ln.
] i - 2
; i
i i
: l
1. 1
;
E |

*“P]annedglocation

.

and n@mber of tests; _
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SUMMARY OF SYMBOLS

FOR BORING LOGS

GRAIN SIZE .. s MOISTURE CONTENT
f - Fine D - Dry
m -~ Medium M - Moist
¢ - Coarse W - Wet
COLOR GRAIN SIZE QU2ZNTITIES
Gr - Gféy t - trace
Br - Brown 1l - little
Bl - Black ) s - some
SOIL TYPES

SP - Sand, poorly graded
SW - Sand, well graded
SM ~ Silty Sand

GP - Gravel, poorly graded

TEST METHOD

N - Down-Hole Nuclear Density Test (DNDT)

P - Pressure Meter Test (PMT)




»”

»

WE @A LY TSR R, TEERM NS M AL Y AGIRA TE AP S S R4S e S

i
j
{

|

e e

rhat, e bW
“

(il




o~

v —

BURNS AND ROE, INC, " BORING NO, CT-1 Light Pole 19
.PROJECT Hanford #2 g &| DATE | TIME | DEPTH [CASING SHEET NO.. | _OF 1
OWNER ___ WPPSS & £19/23 19:00 PROJECT NO:*
CONTRACTOR Burns & Roe o= ELEVATION:

METHOD OF ADVANC. BORING |DEPTH] 9! cAS, | samp | corRE | TuBE JDATUM: '«
POWER AUGER 10. | TYre |3 3/8|2" o.d DATE START: 9/23/81
HAND CHOP. W/MUD: W/WATER 10 | o1a. > DATE FINISHED 9/25/81
ROT. DRILL: W/MUD: W/ WATER 10 | Wr. > DRILLER: PTL Gene
DIAMOND CORE T0 | FALL INSPECTOR: Rodney Smith
/
= g SAMPLES
122 | u [Recoferz| B |v X TIDE(I;ITI%I?ATION z| REMARKS
noia - wLl s 12, r-0-
Bl<al| = [E|828S 2 |2 m- = it - 10 - 208 &
ol |&e|elexeg] & |=] s sm - 20 - 35% & 35-50% a
N2 T
[ 1 12 14 SP [M | Medium to coarse, clean sliglhﬂy |} 11" gravel”’
8 i -
1 gravely,. sand, o middle of sampl
2 8 'SP |M | Grey m to ¢ sand —°"
3 2° 18 {10 3.
.5 4 ) ! v
4 3 8 SP [M ] Grey m to ¢ sand, traces of gravell__|1/2" gravel
19 | 11 . piece
5 6 . —151" gravel in
b2 13 SP IM | Grey m to ¢ sand, fraces of gravel bi+ and near bit
6 .
8 sP |M | Grey m to ¢ sand, |ight gravel 1" gravel. & rock
| S || fragments in
19 | 11 middle of sampl-{
8 10 \ | _ler
:(_’L Grey m to ¢ sand, cno gravel
9 -
39 |22 ]
10 —110
H Avoided need "to clean out hole by [ ]
leaving sampler in place while ||
12 P - augering. Zisman vérified fall
13 makrs on hammer is 30". ]
14 ||
15 —i 15
16— . , —
17 ]
18 -
4 e ~
19 4 ||
20 - -—20
21 -
22 — B
.23

L <
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BURNS AND ROE, INC, "BORING NO.  ¢1-2 Light Pole 19
PROJECT Hanford No. 2~ o | DATE | TIME | DEPTH |CASING SHEET NO.. | _OF |
OWNER WPPSS gk 10:50 PROJECT NO:*
CONTRACTOR Burns & Roe Oz ELEVATION:
METHOD OF ADVANC. BORING |DEPTH CAS, | SAMR | CORE | TUBE |DATUM:

POWER AUGER Ovo 3 tvyee |5 3/8 2" O.D. ‘I -~ [|DATESTART: 9/23/81
HAND CHOR W/MUD: W/WATER 10 | pIA. > DATE FINISHED
ROT. DRILL: W/MUD: W/WATER TO WT. ) DRILLER: "PTL Gene
DIAMOND CORE T0 FALL INSPECTOR:Rodney Smith
}_' <y g SAMPLES H /
- 22| w [recodfez| B | IDENTIFICATION =| REMARKS

wSla wlel @ (2
o lsa| = ls|slkas| £ |28 i
& (° Slieleleez] » o

5 =~
| 1 5 SP M | Grey m to ¢ sand, traces of gravell _|1" piece of
9. ; . . ) ' ) gravel near bit
2 2 7 SP M | Grey and brown f to ¢ sand, traces| |
3 5{ 3 of fine gravel R
-5 6
4 22 Grey and brown f to c sand with | |
3 ’ 33 a |ittle gravel fragmen*r.
5 —15
6 Abandoned hole when it was |
real ized we were not drilling in
7 recent!y placed backfill. -
8 , -
9 ——
10 i 110 -
8 B -
12 - —
13 |
14 -
I5 —1 15
16 |
17 [~
18 ] _—
19 / —
20 —120
21 -
22 -
23
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Jrn— e bemtman, 4.
BURNS AND ROE, INC, BORING NO, cT-3 Air Intake SE
PROJECT Hanford No. 2 S | DATE | TIME | DEPTH [cASING [SHEET NO: | OF |
OWNER __ WPPSS gk PROJECT NO:*
CONTRACTOR Burns & Roe o=z ELEVATION:
METHOD OF ADVANC, BORING |DEPTH CAS, | SAMR | CORE | TUBE |DATUM:
POWER AUGER _ /., 0 70, | TYPE |3.73/8}2" 0.d DATE START: 9/23/81
HAND CHOR. W/MUD: W/WATER T0 - | DIA. N DATE FINISHED 9/24/81
ROT. DRILL: W/MUD: W/WATER TO WT. N DRILLER: PTL Gene
DIAMOND CORE TO FALL INSPECTOR: Rodney Smith
- S [sAMPLES *%ra;\{.el.’iqfer:
b 12ol & [Recode=| 3 |- IDENTIFICATION =| "REMARKS
= oV|E == =
T % O i - m_,,,_a o |o | for rubber ballo
e <a’ = | ) Z8S E g o} correlation
B1° 1S |R|c|c=a]| » e
, 2 SM IM |Brown f to m sand, '1"r‘aces of silt
1 1.2 ?’* dry towards surface —
N 2 16 ) -
10 SM IM |Brown f to m sand, traces of silt .
3 2.9 ;2 and fine gravel in bit —
.5
4 3 , :; SP |M JBrown ¥ to ¢ sand, traces of —
. ‘ ravel
5 4 11 X —15
10 SP |M | Brown f‘to m sand, traces of
1. 711 | Augered ahead
6 3 coarse sand with shetby in
7 5 7 g SP |M | Brown f to ¢ sand, traces’of . ] ca§1l-n$ “l"h::
ravel quiT 7or Tne
8 ; 9 , | "day. pushed 13"
o 6 5[ 2 SP [M {Brown f to ¢ sand * rock.
- Grey h to ¢ sand, little gravel [ |
10 : . —110
7 5 f}l ’SP ‘ M Gre}' course sand, frace gravel Disregard n of
1 = —1 50%
12 8 5.0 ?3 SP |M }|CGrey m to'c :5and, some gravel —! Disregard N of
*
13 9 32 ] 68
| |36 Grey f to c'sand, little gravel :
14 . 8 SP |M | broken gravel ’ . gllﬁseregard N of
. 30 .
15 10 41 —{15., -~
B. 4145 SP |M |Grey m to ¢ sand, some broken %‘sreiard N O-f
27 SP |M g
1 /7/{50754 sp Grey m to ¢ sand, little broken || Disregard N of
17 155] |19 ] sM gravel 67%
I8 14b 58 sP Im 6" gr‘Ty m to ¢ sand, traces broken |
1 671 =q grave .
o o) 1 T/E M| 28" brown Fine sand, tittie sit+ |
16 25 m an gr?y course sand, some broken
54|29 -|grave . —
20 17b 12 -] | |6" brown fine sand, Iittle siit - [ °°
21 18 2L sM |M | Brown fine sand, Iittle silt |-
47 = (small layér of grey m to ¢ sand)
22 " 551 sm |M |Brown fine sand, Iittle sii+ -
.23 601 z5 Brown fine sand, litt+le qilt

[ pEECS ot o ey M O RTEtS S i
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BURNS AND ROE, INC. BORING NO. CT-9A
PROJECT WNP=2 g E| DATE | TIME | DEPTH |CASING fSHEET NO.: | OF 1
OWNER W P P S S gk PROJECT NO:* 3900
CONTRACTORGeolodic Assoc. |© = ELEVATION: 44317
METHOD OF ADVANC. BORING |DEPTH CAS, | SAMR | CORE | TUBE |DATUM: MSL,
POWER AUGER T0234 TYPE DATE START: 10/17/81
HAND CHOP. W/MUD: W/WATER 70 DIA. DATE FINISHED 10A7/81
ROT. DRILL: W/MUD: W/WATER T0 WT, DRILLER: F. Revynolds
DIAMOND CORE 70 |} FALL| INSPECTOR: R. Smith
| | S |SAMPLES B I A
“ 18 lwlg Slgezl @ |k IDENTIFICATION =| REMARKS
= o5l o8] 502 8 (5] - . R -

o |laR| = {2} P SO Z |9 w )
8E7) S |2 =lkEa] & |= o
| ||
2 |
3 —1
4 -
5 — —15 ,
6  mm—
7 |— -
8 ] e
9 _ »
10 : —110
I ]
IZrN—-:— 32 - 1
1. 40 SP |M | Gray - brown f-c SAND,
13 B g |-49._! sare Gravel. 1
48
14 2 48 SP |M |Gray -~ brown £ '-'-'c AND, .
1311 83 SM little f Gravel t. of Silt
15 12 . {15
N 3 32
. - 31 sSp Gf:ay -~ brown £-C SAND, t. Gravel |—
4 | |784z M t. of Silt
'8 ..J4 -. pr——
2] Gray - brown £-C_S2ND, t. of Silt
1o 5 48127 | sp Im ~ t. of Gravel - )
N \ . 1R N +
20 20 ‘ Gray - brown £-C * SaND, t. of —{ 20
6 40|20 SP M Gravel :
2 10 . -
16 SP .|M | Gray - M-C SAND
22 el 7 3822 L
23 | 8 5 SP  |M |Gray - M-C SAND

47 25
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BURNS AND ROE, INC, BORING NO. cT-22
PROJECT wNp-~2 _55 DATE | TIME | DEPTH |casSING [SHEET NO.: { OF o
OWNER W p p. S § g:& PROJECT NO:* 3900
CONTRACTORGeologic Agssoc, 9= ELEVATION: 444.,2
METHOD OF ADVANC. BORING |DEPTH CAS, | SAMR | CORE | TUBE |DATUM: MST,
POWER AUGER 10259 TYPE DATE START: 10/15/81
HAND CHOR. W/MUD: W/WATER 70 __| DIA, DATE FINISHED 10/16/81
ROT. DRILL: W/MUD: W/WATER 70 WT. {DRILLER: F. Reynolds
DIAMOND CORE "] 1o | FALL INSPECTOR: R. Smith

- g SAMPLES |,
18 w9l Eez| & i IDENTIFICATION =| REMARKS
Elmala 2l wlgl @ (2 .
o |HE) s | P1Zas| 212 o
Wle®| s (.| zjged] & | o
3 .
' 1 a5|—14—] SP | M| Brown £~C SEND, same’Silt; little [
2 : Gravel .
2 r 21 7
2 _29 Brown fine SAND, same Silt, safe T

3 1N 67]-38_.1 SP | M| Gravel, t. of C Sand -

N 32 , .

4 3 81 ‘?29 SP | M| Brown fine SAND, little Silt, |
little Gravel, t. of C Sand
5 23 e N — 5
4 42 Brown £~C SAND, little Silt
6 97|_ss5 little Gravel —
41 Brown £~C SEND, 1:Lttle Gravel, .
72{—— 5 2: sp | M| t. of Silt —
8 32 | SP | M| Brown M-C SEND, :L:.ttle Gravel,- |
6 63|31 t. Jf silt
o (N _29 ] ]
47 SP | M| Brown - gray M-C SAND, same
10 7 921 45 Gravel, t. of Silt ‘ —110
1 28 . — .-
. 8 721 32 SP | M| Brown —- gray M-C SAND, little
N 48
13 9 . |44 Brown - gray M-C SEND, little L
101.:57 Gravel, t. of fine Sand
14 22 1. ]
10 34 SP | M| Brown - gray M-C SAND, little
s 791_45 Gravel, t. of fine Sand 115
N 47
16 P In _36 SP | M| Brown - gray M-C SAND, t. of L_
70134 . Gravel ) :
17 L ’ |
12 5 Brovn - gray M-C SAND, sane
18 ) 51] 26 SF Gravel, t. of fine Sand -
28 - .
19 | 13 T 132 Sp Brown - gray M-C SAND, same —
58| _26 Gravel
20 16 " —20
. 14 23 SP | M| Brown - gray, M-C SEND .
21 by 72 J;L; t. of Gravel — .
2 |NP__|15 10262 | SP | M| Brown -~ gray M-C SaND F—
47 :
23 15
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“ BURNS AND ROE, INC.

BORING NO.

CcTr-22

PROJECT WNP-2

SHEET NO.:. 2 OF 2

OWNER W.P.P,.S.S.- JOB NO.: 3900
B S | SAMPLES :
‘; g el w é’ ,_?E""'é gv = IDENTIFICATION - REMARKS
= |8 0 a . ‘g“"gw 2 2 '6:
a e E = |5 SIZOS < g 1
wig S|Pl =g o |7 e
. 25 Black f-m-c SAND, trace
24 16 47 izg SP M £. Gravel -
' Black f-m-c SAND, trace
10 ‘
2s. 17 26 TE SP M| £, Gravel , 28
16 . - - pre——
26 18 51(551sp M ?lag};afexi\ c SAND, trace
29 iy
27 —
21 Black f-m-c SAND, trace
28 19 3819 ISP M £f. Gravel ||
19
e Z lack £ B
Blac -m—-c SAND, trace
0 20 26716 |sP M | Gravel -t | {20
16
31 ) || .
32 —
33 ——
34 |
35 EET
36 L
37 —
38 .
39 —]
40 —l40
41 ]
42 ’ -
43 —
44 ]
‘45 45
46 1—
47 ||
48 ]

49




-BURNS AND ROE, INC. BORING NO, Cr-24
PROJECT wWNBR-2 g | DATE | TIME | DERTH |cASING SHEET NO.: | OF 3
OWNER W P P S & Ze PROJECT NO:* 3900
CONTRACTORGoo) o e oo 0 S ELEVATION: 444.7
METHOD OF ADVANC, BORING IDEPTHI - CAS, | SAMR | CORE { TUBE |DATUM: MSI,
POWER AUGER 07016 YT YPE DATE START: 1016/81
HAND CHOP. W/MUD: W/WATER T0 DIA, DATE FINISHED 10/16/81
ROT. DRILL: W/MUD: W/ WATER TO WT. DRILLER: F. Reynolds
DIAMOND CORE 10 J FAaLL - JINSPECTOR: R. Smith

b g SAMPLES '
L 89 W fé ._.;E,_-z- 3 | IDENTIFICATION T REMARKS
—l - ¥ — . .
A EIHE S-S ERE a
i EE" Zlo|=ge3l > |2 a
o |< 3 eEHl o
3
| 3 SP | M| Brown £-C SAND, t. of Silt, =
1 9 g_ t. of fine Gravel
2 -1 | [0 sp | M| Brown £-M SAND, t. of Silt N
sle— 2| P22 -
B ' 18 : :
4N 3 48 {_20 1 SP | M| Brown - gray £-M SAND d [
28 .
5 v - — 5
18 | SP |M| Gray Medium SAND, t. of
el 4 11 {23 oocarse and fine sand -
N _64
7 _16 SP |M| Gray Medium SAND, t. of i
5 B4 1;! coarse and fine sand
8 : —
_19 | SP |M |Black f-M SAND,
oll 6 40|21 - |
27
jo [NR 2 1 SP |M|Black f-m SAND, t." of —10
7 41 12 Gravel
11 g . -
14 SP .|M |Black f-m SAND, t. of Gravel
12 8 33i_1¢a ‘ ]
N 12
I3 13 | SP |M |Black - brown £-C SAND, t. of -
9 33 Jg fine Gravel
a ———
" - 12 _} SP M |Black - brown £-C SAND, t. .
10 31) 19 of Gravel 115
15 17
6 11 421 21 |sp |M-|Black £-C SAND, little -
21 _{Gravel
17 - ]
:] -
19 —
20 120
21 -
22 —1
23




e e e T T pre——

. BURNS AND ROE, INC. BORING NO, cT-25
PROJECT wWNpP-2 g & DATE | TIME | DEPTH |CASING SHEET NO.. | OF 2
OWNER w.p p S g E:&- PROJECT NO:* 3900
CONTRACTORGeglooic Assoc, 10 ELEVATION: 434.5
METHOD OF ADVANC. BORING |DEPTH CAS, | SAMR | CORE | TUBE |DATUM: _ MSL,
POWER AUGER 0T09 | TYPE DATE START: 10/17/81
HAND CHOP, W/MUD: W/WATER T0 | DIA. DATE FINISHED 101 7/8)
ROT. DRILL: W/MUD: W/ WATER T0 WT. DRILLER: F. Revnolds
DIAMOND CORE 70" J FaLL INSPECTOR: R. Smith
= g SAMPLES . .
“lo Jwi(® Sl = 3 | IDENTIFICATION | REMARKS
TIngl Rl & Losl o |o -
Bleal s | >Zes) = 19 i
u B 2| el 1= Qo
5
, 1 7 1sM |M |Brown £-C sawD, little silt, LT
20 ;6 t. of fine Gravel
2 Fd
12 1 SP |M |Brown £-C SAND, little
P 3 22_|sp |M |Brown £~C SAND, t. of -
45123 Gravel, t. of Silt
5 22 ~ —15
N 4 37 - |~ {No recovery
oy 74| 37 .
N 32
2 5 461 22 |sp |[M |Brown £-C SAND, t. of ~—
_%64_ﬂ Gravel, t. of Silt
8 o
70 - |- |No recovery
9 14X_ 73 |
10 110
1] ||
12 — -
13 —]
14 . —
15 115
16 ]
17 —
18 —
19 —
20 {20
21 -
22 —
23
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BURNS AND ROE, INC.

BORING NO, cp-252

PROJECT WNP-2 g & OATE | TIME | DEPTH |CASING SHEET NO.: o OF 9o
OWNER W pPpp s s %2 PROJECT NO:* 3900
CONTRACTORGeologic Assoc o= ELEVATION: 434.5
METHOD OF ADVANC. BORING |DEPTH CAS, | SAMR | CORE | TUBE {DATUM: MSL,
POWER AUGER' 07015 | TYPE DATE START: 10/17/8)
HAND CHOP. W/MUD: W/WATER T0 DIA. DATE FINISHED 10/17/81
ROT. DRILL: W/MUD: W/WATER TO WT. DRILLER: . Reynolds
DIAMOND CORE TO ™ § FALL INSPECTOR: R. Smith
= g SAMPLES
‘; O |w % '55"'2' 3 |- IDENTIFICATION T REMARKS
S Q@ B 2
5|88 2 (| Slgag) = |2 A
WIET| 5 (e mlaedl & |Z) a
l m—
2 S
3 sy
4 -
5 - —1 5
6 e
7 -
8 14 -
6 6_1SP |M|Brown £-C SAND, t. of
of 56130 fine Gravel, t. of Silt . —]
10 26 | SP |M |Gray - brown f~C SAND, t. 10
7 48 7; of Gravel, t. of Silt
11 -
16 1 SP |M |Gray M-C SAND, t. of fine
12 [ = 8 49 Zg Gravel t. of silt ]
131N 9 86| 43 SP M |Gray M-C SAND, little Gravel, —
P 43 t. of fine SAND
14 16 —
10 621 22 | sP |M |Brown f-m SAND, little .
15 49 Gravel, little Silt {15
16 —
17 —1
18 -
19 —
20 —20
21 |
22 -
23




BURNS AND ROE, INC. BORING NO., CT-26
PROJECT wWNpP-2 o | DATE | TIME | DEPTH [CASING JSHEET NO.: | OF 1
OWNER _ W.P P S S ZE PROJECT NO** 3900
CONTRACTORGeoloagic Assac. oz ELEVATION: 433.2
METHOD OF ADVANC, BORING |DEPTH CAS, | SAMR | CORE | TUBE JDATUM: MSI,
POWER AUGER o7ois | TYPE DATE START: 4 0/17/81
HAND CHOP. W/MUD: W/ WATER T0 DIA. DATE FINISHED 10/17/81
ROT. DRILL: W/MUD: W/ WATER TO WT., DRILLER: F. ReJ/'no]..ds
DIAMOND CORE TO™™ |'FALL INSPECTOR: R. Smith
o S |SAMPLES | - .
=18 uigT denzl 8 |u IDENTIFICATION z| REMARKS
Elualgf Slw@el © |12 Q.
o |eE = 2 PRS2 |9 w
wigR®l 2 |e| =zjeed] 5 =
Jo
| 1 211 SP |M|{ Light brown £-M SaAND, t. of —
53 :z Gravel, t. of Silt
2 ) 51 1 sP || Brown £-M SAND, same Silt,
3 2 116 65 ’ t. of Gravel -
23
4 24 | SP M| Brown £-M SAND, scme Silt, —
N 3 57{._33 t. of Gravel
5 28 —15
29 | SP [M | Brown f-M SAND, same S;th,
6 4] 65! 386 little Gravel —
27
7 Q |SP |M | Brown, £f-M SAND, some Silt, ]
5 67132 t. of Gravel
8 23 - -
N ' 41 ISP |M | Brown £-C SAND, little Silt,
9 6 11 72 t. of Gravel ]
10 7 7 ISP M4 Brown £-C SAND, t. of Silt L—i 10
L , 4 -
NE 15 JSP [M | Brown £-C SAND, t. of fine
2 8 40 | 26 Gravel, t. of Silt — .
5/0 No recovery
13 . ||
14 33 -
9 _59__|SP M | Brown - gray f-C SAND, t. of
15 75/0.8 Gravel, t. of Silt {15
16 -
17 ]
18 |
) —
20 —120
2l -
22 ——
23




BORING NO,

BURNS AND ROE, INC. CcT-27
PROJECT wWNP-=2 o &I DATE | TIME | DEPTH |CASING SHEET NO.: | OF 31
CONTRACTORGeolouic Azsoc. |02 ELEVATION: 441.1
METHOD OF ADVANC. BORING |DEPTH CAS, | SAMR | CORE | TUBE |DATUM: __MSL
POWER AUGER 07019, 5TYPE - |DATE START: 101 7/:1
HAND CHOP. W/MUD: W/WATER T0 DIA, DATE FINISHED 10/19/81
ROT. DRILL: W/MUD: W/WATER | TO | WT. ORILLER: . Reynolds
DIAMOND CORE To'f .FALL INSPECTOR: R. Smith

= % SAMPLES .
w18 o el dera 2 i IDENTIFICATION =| REMARKS
| sl 31802 i ~
- BNl al (Y UJ-.‘Q(D o 9 o
a |8 = |2 PIZBS) 210 m
W EE‘ < el =jecdl 5 |Z a
. 1
| 1 5 ] SP | M| Black £-M SAND -
2 8 |
10| SP | M| Black £-M SAND
3| N 2 4 {_14 -
15
o2 17 | sp | M| Black £-M SAND -
3 34 1__17
5 z - —15
12 | SP | M| Black f-M SAND, t. of C Sand
ol 4 B1 |19 -
17
Ll 18 M | Black £-M SAND -
5 3719
R jre——
8 6 30[_15 | SP |M|Gray £-M SAND, t. of Gravel
ol 15 -
118
10 7 38_20 | sP |M|Gray £~C SAND, t. of fine 1o
1 }; Gravel ’
1 . [
8 22 11 | SP |M|Gray £-C SAND, little Gravel
l?: N ]; g
i3l {9 17{_9 | sP M |Gray £-C SAND —
8
14 8. " ‘ —
10 14 _7 1 SP |M |Gray - brown £-C SAND, t. of
15438 ;1 Gravel ! 15
16 1 11 115 M | Gray - brown £-C SAND, t. -
g of Silt .
\7 12 8]_4-| sp. |M | Gray - brown £-C SEND, t. of B
18 4 Silt -
N ‘ 3
jol 113 104 | SP M |Gray - brown £-C SAND, little ]
6 Gravel, t. of Silt
20 4 129
14 18| 9 [ SP |M|Gray - brown £f~C SAND, t. of
21 ;Lg Silt, t. of Gravel -
22 15 17 9| sp M |Gray - brown f-C SAND, -
o3 g Some Gravel, t. of Silt

rd




BURNS AND ROE, INC, BORING NO, cr-28
PROJECT WNP-2 g & OATE | TIME | DEPTH |CASING SHEET NO.: | OF 3
OWNER W p p s g gk PROJECT NO:* 3900
CONTRACTORjeoJ‘Iloqic soc. 9= ELEVATION: 440,9
METHOD OF ADVANC, BORING |DEPTH CAS, | SAMR | CORE | TUBE |DATUM: MST,
POWER AUGER 0708 | TYPE DATE START: 10/19/81
HAND CHOP. W/MUD: W/WATER TO DIA. DATE FINISHED 10/19/81
ROT. DRILL: W/MUD: W/WATER T0 WT. DRILLER: F. Revnolds
DIAMOND CORE TO FALL INSPECTOR: R. Smith
g % SAMPLES C
L O.lw (8] slgrz 3 ik IDENTIFICATION -| REMARKS
Tlubl s 9] gibes 2 |o u =
o |MB| = PIZOSt 2 |9 &
BIET| S (2] =exa] & |® o
4 | gp ,
{ 1l 22 - |M|Lt. brown GRAVEL and SAND ||
N TNH_85 1§ SP- little Silt
2 N 26 . -
2 49 231 sP |M|It. brown £-C SAND, little
3 _26 Gravel, little Silt |
8
4N 3 32 313 | SP M| Gray — brown £-M ¢ SAND, ]
NP 12 | t. Gravel, t. silt ;
5 —15
4 48_23 | sSP |M|Gray — brown £-C SAND
6 _25 little Gravel, little Silt -
. 10 ' .
7 5 42f 20 | SP M |Gray £-C SAND, little -
22 Gravel
8 V—
" e 102t_27 | sPp |M|Gray £~C SAND, sawe
9 25 Gravel |
N ' _24 -
joln 7 67{_27 | sSP |M | Gray - brown £-C SAND, 110
gg same Gravel, little Silt
] |
8_ 58{_25_1 SP |M |Gray £-C SAND, t. of Gravel
i2 33 ||
5 -
3 9 67| 27 | sP |M |Gray £-C - SAND, t. of |
40 Cravel .
14 26 —
10 591 _31 | SP |M |Gray.f~C SAND and GRAVEL
15 28 }-GpP . — |15
75
16 11 = M | Gray - brown £-C SAND, -
L—i-;— little Silt, little Gravel
7 12 58] o | SP |M | Gray £-C SAND and GRAVEL B
\
19 —
20 —120
21 —
22 =
23




BURNS AND ROE, INC, BORING NO. CT-29
PROJECT wWNpP-2 o | DATE | TIME | DEPTH |CASING SHEET NO.. | OF 13
OWNER _W.p.p.S § g2k PROJECT NO:*_ 3900
CONTRACTORGeoloagic Assoc ©= ELEVATION: 440.7
METHOD OF ADVANC, BORING |DEPTH CAS, | SAMR | CORE | TUBE |DATUM: MSL
POWER AUGER ~1070 9 | TYPE DATE START: 10/23/81
HAND CHOR, W/MUD: W/WATER TO DIA. DATE FINISHED 10/23/81
. ROT. DRILL: W/MUD: W/ WATER T0 WT. DRILLER: F. Revnolds
DIAMOND CORE T0 "} FALL INSPECTOR: R. Smith
=N g SAMPLES
L O w8l gz 3 | IDENTIFICATION =/ REMARKS
E mal gt ] wleol @ |2 ';
AR @
W - = B L S o
31 o
: 1 78]_43 | SP | D| It. brown £-C SAND, scme -
Ql Silt, little Gravel
2 2° 39021} SP |M|{Brown - gray £-C SAND, t. of |
3 18 Silt, t. of fine Gravel
16 ]
.4 3 3418 1 sP |M|Brown - gray £-C SAND, t. of —
. lg Silt, t. of fine Gravel _ .
5 y —{5
4 35|_13 | sP |M|Brown - gray, f-c SAND, t. of
eIl 22 Silt -
NP 2] . .
2 5 60{_29 | SP |M|Gray f-c SAND, t. Gravel - -
S
8 24 halt S ~
6 66]_30 | SP |M |Gray f-c SAND, little Gravel
9 36 -
10 i 110
] -
12 —
13 |
14 —
15 {15
16 —
‘7 -
18 —
19 —
20 —120
21 -
22 ||
23







BURNS AND ROE, INC. BORING NO. cr-30
PROJECT  wNp-2 g @] DATE | TIME | DEPTH |CASING SHEET NO.: | OF 1
OWNER  w.P.P.S.S gl PROJECT NO:* 3900
CONTRACTORGeo1 oaic sac o= ELEVATION: 439.7
METHOD OF ADVANC. BORING |DEPTH CAS, | SAMR | CORE | TUBE |DATUM: MSI,
POWER AUGER 07®,5| TYPE DATE START: 10/20/81
HAND CHOR, W/MUD: W/WATER T0 DIA. . ’ DATE FINISHED 10/20/81
ROT. DRILL: W/MUD: W/ WATER TO~~ §-WT. DRILLER: F. Reynolds
DIAMOND CORE T0 FALL INSPECTOR: R. Smith
= g SAMPLE
w Ol w|Bl sz 3 e IDENTIFICATION - REMARKS
Tl 2 18] ghes| @ (o =
Elam Rl PlIzal] = |6 o
w BB Z (o] <ol > [ w
o S| F Zjo.c =l o o
! 4 -
1l 177 SP IM| Gray £-C SAND
2 ‘ 10 Co |
12
3 2 37128 SP |M|]Gray £-C SAND -
19
4 20 -
3 35{.20 SP |M|Gray £f-C SAND, t. of -
5 1; Gravel, t. of Silt 15
6 4 28114 | SP |M | Gray — brown £-C SAND, little —
14 gravel, t. of Silt
7 [ end
5| |isl= M | Gray, £-M'-C SAND, t. of
8 . Gravel -
9 6 55118 M | Gray £-C SAND, t. of -
. 37 Silt, t. fine Gravel -
10 |- ~ 10 .
1 -
12 —
13 —]
14 —
15 1 15
16 p ]
17 o
18 m—
19 —
20 —{20
21 —
22 L]
23




A

BURNS AND ROE, INC, BORING NO. 5,
PROJECT WwWNP-2 o | DATE | TIME | DEPTH |CASING ISHEET NO.: | OF 2
OWNER W b P & 5 EE PROJECT NO:* 3900
CONTRACTORGeologic Assoc, 9= ELEVATION: 439 g
METHOD OF ADVANC, BORING IDEPTH CAS, | SAMP |'CORE | TUBE |DATUM: MSIL,
POWER AUGER nT0-3| TYPE ’ DATE START: 30/20/01
HAND CHOPR. W/MUD: W/ WATER T0 DIA. DATE FINISHED 10/21)/83
ROT. DRILL: W/MUD; W/WATER TO- . WT. DRILLER: F. Revnolds
DIAMOND CORE TO FALL INSPECTOR: R. Smith
B S | SAMPLES :
w8 189 deeal 28 | IDENTIFICATION | REMARKS
QleEZl © |k
Tluab| 2 [¥] slaes| o | y
& el = (2| PIZBS) F g s
W B SR Fecdl o
10 )
| 1 611 32 | SP | M| Brown £fc SAND, scme —
%9 Silt; £. of Gravel
2 2 69 321 sp | M| Brown £'-C saND, same B
3 35 Silt, same Gravel —
21 . :
4 3 631 31 | SP | M| Gray - brown £-C SAND, —
gz little Silt, little Grawvel
3 —15
5
4 L14) 55 | SP | M| Gray £-C - SAND, -
6 59 same Gravel, little Sllt —
34
v 5 831381 sP |M Gray f-C - SAND, little Silt, ]
32 t. of Gravel y
8 6 J391.52 | sP |M|Lt. gray £-C SAND, t. of |
9 2’; Gravel, t. of Silt
10 7 - |25 | SP |M |Gray £-m'-C SAND, t. of o
= Silt, t. of Gravel
T - -
8 - }——.gp |M |Gray br. GRAVEL and SAND,
12 = t. Of Silt . R o
45 .
13 9 - {20 M |Gray £~C SAND, little —
22 Gravel, t. of Silt .
4 20| |-Tz51sp |M|eray £-M-c sap, t. of
15 = | Gravel . .. 15
11 - 1754.4 SP IM |Gray £-C.~ SAND, little Gr.,t.Silt
16 12 - 135 }sp Gray f£-C - SEND, t. of Gravel |
157, |
17 s . .
i8 13 - |Z5/.64 SP |M |Gray f£-C - SAND, t. of Silt,t.Gr. }—
19— {14 -[56 |sp |M |Gray f-c - SAND, t. of Gravel |
175 t. of silt
20 = —]20
15 -1 56 _|sSP |M |Gray f-M -C SAND, t. of
21 75 Gravel -
758/.3 .
23 16 ~ | 59 |sP [M |Gray f-M-C SAND, t. of |
80 Gravel
23




BURNS 'AND ROE,

INC.

' BORING NO. -

Cr-32

PROJECT wNp-2 g &I DATE | TIME | DEPTH |CASING SHEET NO.: | OF 1
OWNER ___w.p.p.S § gk : PROJECT NO** - 3900
CONTRACTORGeologic Agsoc, 193 ELEVATION: _ 440.5
METHOD OF ADVANC. BORING |DEPTH CAS, | SAMR | CORE | TUBE |DATUM: MSL
POWER AUGER Q109 | TYPE DATE START: 10/00/8)
HAND CHOP. W/MUD: W/WATER TO DIA. DATE FINISHED 10/20/81
ROT. DRILL: W/MUD: W/ WATER T0 wT. DRILLER: F. Reynolds
DIAMOND CORE “TO™" | FALL INSPECTOR: R. Smith
e g SAMPLES
“18 w8 3zl 3 | IDENTIFICATION ={ REMARKS
Tl 2 tE| Shes] @ |2 =
ol E Bl E {5 > i E g u ‘
g % f_’_ = n.n:a’ H Q
7 -
| 1 19110 ISP |M |Brown fine SAND, little Silt, |
18 t. Gravel
2N 2 20{ 30 |sp M [Brown fine SAND, little Silt, B
10 X -
3 3
4 3 8l 5_1SsP M (Brown fine SAND, little Silt, -
3 t. of Gravel
5 3 . 1~ . ‘ - s
4 3|2 _{sP M- |Brown fine SAND, little Silt .
1 potommmnd
8 2 '
2 5 14} 3 {SP M |Brown fine SAND, little Silt -
N ;'{l) t. of Gravel
8 S
6 87 SP M |Gray f-C SAND, little Gravel
9 47 ) ]
10 -, .
i -
12 - —
13 -
14 —
15 —{ 15
16 —
17k —
18 e
19 —
20 — 20
21 ]
22 X —]
23




BURNS AND ROE, INC BORING NO. o33
PROJECT wWNP-2 o &| DATE | TIME | DEPTH |CASING SHEET NO.:. { OF 1
OWNER w.P.P.§ § gk PROJECT NO:* .3900
CONTRACTORGeologic -2ssac. 1C = ELEVATION: 440.3
METHOD OF ADVANC, BORING |DEPTH CAS, | SAMR | CORE | TUBE |DATUM: MSIL,
POWER AUGER o070 9} TYPE DATE START: 10/20/81
HAND CHOP. W/MUD: W/WATER TO DIA. DATE FINISHED 30/20/81”
ROT. DRILL: W/MUD: W/ WATER TO WT. DRILLER: F. Revnolds
DIAMOND CORE T0™" | 'FALL INSPECTOR: R. Smith
o S | SAMPLES L ‘ o
[N - -l - v . . L1 -
=18 a8l ez 3 || " IDENTIFICATION z| REMARKS
Eluela e Swlo 2 2 o
w B g Rl = axcdl o o
1 .
- 1 14 s SP M| Gray — brown £-m SAND, |
! [ : 1 tt. of Gravel, t. of Silt .
8 . . _
2 2 126 | sp |M|Brown fine SaND, t. of Silt,
3 & t. of Gravel —
3
al—13 5L2_f S |M|Brom £-m SAND, t. of Silt, |
. 3 , t. of Gravel;: : ‘ ]
5 P ; v 1y 4 éP 1 ] ) ] } - 15 o
4 10j_6 gp |M|Gray - brown GRAVEL, same '
6 ) 2 B fo SaIld ——
<o 5 12|58 SP |M|Gray - brown £-C SAND, t. of [
1’{ Gravel, t. of Silt
8 6 30{14 | SP |M|Gray - brown £-C SAND, t. |
o 16 of br. Gravel, t. of Silt —
10 -JIO -
] -
12 - -
I3 —
14 -
15 115
16 -
17 -
18 —
19 —
20 —20
21 e
22 ) (e
23 ‘




BURNS AND ROE, INC, BORING NO. .34
PROJECT WNP=2 Q'E DATE | TIME | DEPTH |casING |SHEET NO.: | OF 1
CONTRACTORGegloaic Agsoc. I9F ELEVATION: 439.6
METHOD OF ADVANC. BORING |DEPTH CAS, | SAMR | CORE | TUBE |DATUM: MSI,
POWER AUGER 07023} TYPE DATE START: 10/21/81
HAND CHOP. W/MUD: W/WATER TO DIA. DATE FINISHED 30/21/81
ROT. DRILL: W/MUD: W/WATER -] TO WT, DRILLER: F. Reynolds
DIAMOND CORE To | FALL INSPECTOR: R. Smith
N g SAMPLES
L8 | o] ezl 8 1w IDENTIFICATION x| REMARKS
T 1 n=t o jn} =
MEHEIHEEOEERE | o
= % = = Q'mm w | - =~ o
3
| 1 3315 SP | M| Brown £-C SAND, t. of . -
18 £ ‘i H Silt’ to Of fine &am . weard & e .
2 12l ] B B ¢ —
3 25 t. of Gravel - —]
N 25
a 3 8}3 361 SM | M| Brown - gray f-c SAND, t. —
. 4 8’ ¥ z Of SJ-J.t, t . Ofu bro‘ ml e
5 S IZTTHE B | BT R by = —1 5 "
N |4 143 82 | GP | M| Gray f. GRAVEL
6 61 . -
NP 35
7 5 4022 sP | M| Gray £-C SAND -
‘g 6 -
6 25| 12 SP |M| Gray f£-M SaND
) 13 -
14
10 7 A 36 %(GL SP |M| Gray £-M SAND — 10
" 18 - |
'8 35|19 SP |[M| Gray £-M SAND
12 16 - -
7
* 9
14 2 —
10 14)_¢ SP |M | Gray £-C SAND
15 8 115
7
17 y 1 -
12 13]_ 6 | SP |M|Gray £-M SAND, t. of Gravel
18 Z . )
8 p
19 13 171 8 SP |M |Gray £-C — SAND, t. of Gravel -
9 " .
20 10 1. . o
14 24|12 SP |M |Black £-C SAND, t. of fine
21 12 : Gravel ||
12 : .
22 15 26 13 SP M [Black f-m SAND, t. of Gravel -
23 '
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BURNS AND ROE, INC. BORING NO. CT-35
PROJECT  wnp-2 o &| DATE | TIME | DEPTH |casInNG JSHEET NO.. | OF _
OWNER W PP S S EE PROJECT NO:* 3900
CONTRACTORGeologic Assoc. 9= . ELEVATION: 440,4
METHOD OF ADVANC, BORING JDEPTH] . CAS, | SAMR ] CORE | TUBE |DATUM: MSY, —
POWER AUGER 070 9 } TYPE DATE START: 10/21/81
HALD CHOP. W/MUD: W/WATER T0 ] D1a. DATE FINISHED _ 10/21/8
ROT. DRILL: W/MUD: W/ WATER TO ‘WT, DRILLER: F. Reynolds
DIAMOND CORE =~ . ( TO FALL INSPECTOR: R. Smith
= g SAMPLES | ™| .
o L ) ] i e a8l 'IDENTIFICATION | REMARKS
) w=|l m () . . -
NEHEHEGSERE o
[ S lel Feczm] » o
g' sp || Brown, f-m sand, little silt ’
| 1 10 5 - - ) R
2 2 SP M Brown, f-m sand, Iittie silt, +. ° L—
5 2 271 187 of. gravel
. )
. 8 | SP M| Brown, f-m sand, little silt, *t.
4 3 1710 ‘of gravél. ]
5 12 | spP M { Brown, ‘f-m sand, little silt, ||
12 . t. of gravel’
6 4 29|17 |
17
7} 19 - |
5 37118 1sp M Br.;own, f-m sand, little silt,
8 15 . | little gravel |
o 6 35 _::: SP M Gray, f-c sand, little silt, t. of
gravel : ]
* 10 — 10
" |
12 -
I - )
14 ]
15 115
16 ' ]
17 —
18 : s ||
19 —
20 —120
21 —
22 —
23




BURNS AND ROE, INC. BORING NO. CT-36
PROJECT WNP=2 g | DATE | TIME | DEPTH |CASING SHEET NO.: | OF 1
OWNER " w.» p S § gk PROJECT NO:* 3900
CONTRACTORGegloqic AcsAac., oz ELEVATION: 439.9
METHOD OF ADVANC, BORING |DEPTH CAS, | SAMPR | CORE | TUBE |DATUM: MST,
POWER AUGER 0709 | TYPE DATE START: 10/21/81
HAND CHOR. W/MUD: W/WATER TO DIA. DATE FINISHED 10/21/81
ROT. DRILL: W/MUD: W/ WATER TO WT. DRILLER: F. Reynolds
DIAMOND CORE TO FALL | INSPECTOR: R. -Smith -
=2 g SAMPLES ,
“18_ Ju (gl ezl 3 | IDENTIFICATION x| REMARKS
Tl Bl S8 EEeS o (o -
= |Bul o 51 Sluso = |3 o
o B = | SO Q w
WIRT g |2 #licd| & |F o
15 _
l 1 52{_22_{ SM |M|Gray - brown £-C S2ND, little ]
N g_(]) .| .| Silt, t. of Gravel
2N 2| |56[=26_] sp |M|Gray - brown £-C SAND, - —
3 30 little Gravel, t. of Silt .
11 :
4 3 25| 15 | SP. |M | Gray - brown f-c SEND, |
N 10 | little Gravel, t. of Silt
7 -
5 - . 15
N g 28]__8 | sp |M'|Gray - brown £-C saND, - o
6 %’L little Gravel, t. of Silt ]
7 5 49| 29 | SP |M |Gray - brown £-C SAND -
N 20 sare Gravel, t. of Silt ¥
8 20 -
6 36}-17.§ SP {M |Gray - brown £-C SAND,
9 10, t. of Gravel -
10 110
1" 4 |
12 - —
13 |
14 —
15 {15
16 —
17 —
18 —]
19 -
20 —120
21 -
22 |
23




BURNS AND ROE, INC. BORING NO.  ¢p-37 |
PROJECT WNP-2 o | DATE | TIME | DEPTH |CASING SHEETNO.. | OF 71
OWNER  W.P.P.S S g5 PROJECT NO:* 3900
CONTRACTORGeoloqic Ansom. o= ELEVATION: 438.8
METHOD OF ADVANC. BORING JDEPTH CAS, | SAMR | CORE | TUBE |DATUM: MSL
POWER AUGER 010 g | TYPE DATE START: 10/21 /81
HAND CHOP. W/MUD: W/WATER TO___§ DIA. DATE FINISHED 310/22/81 -
ROT. DRILL: W/MUD: W/ WATER 7o~ | -WT. - DRILLER: F. Revnolds
DIAMOND CORE TO FALL INSPECTOR: R. Smith
- g SAMPLES | ... . :
“18,,| u 8| lEdz| o efe- + ~ IDENTIFICATION Iz| "REMARKS

- Slulol 8 (2 .
L s e >§$Q Z 12, . m <
8ET| 5|2 =eeg] 5= ¢ -
1 .
| 1 7 % jSP;M Gray f~c -+ SAND —
2 [N . 5 . ||
N 2 18] 7 SP |M| Gray f-M SAND
3 1l |
7
41 3 26110 SP |M|] Gray - brown £~C SAND, "
N A6 . il .1 -t.of fine Gravel A |
51 24 —{s |
4 48] 22 SP |M| Gray £-C - SAND, t. of ‘
5 26 fine Gravel ~—
5
LIN__15 26110 { SP |M| Gray £~C SAND, t. of -
NP [ fine Gravel
8 14 -
6 28114__! SP IM| Gray f~C SAND, t. of
9 ;'Lg fine Gravel , |
10 7 41115 SP M| Gray f£-C SAND, t. of —10
zg fine Gravel
] |
8 71132 SP M| Gray f-C SmND, t. of fine ,
12 39 Gravel —
24 .
13 9 53126 SP |M | Gray - brown £~C SAND, t. —]
27 of Silt
14 + |24 —
P 10 65129 SP |M | Gray £-C SAND, little
15 gg Gravel — 15
16 11 60|28 SP IM | Gray f£~C SAND, little -
32 Gravel .
17 27 -
12 87146 SP |M | Gray £-C SEND, scme
18 4] Gravel —
19 -
20 —20
21 |
22 |
23




BURNS AND ROE, INC, BORING NO,  p_3g
PROJECT WNP--2 o &| OATE | TIME | DEPTH |CASING SHEET NO.. { OF 3
OWNER W o p g g 55 PROJECT NO:* 3900
CONTRACTORGeologic AsSsoc Oz ELEVATION: 438.3
METHOD OF ADVANC. BORING |DEPTH CAS, | SAMR | CORE | TUBE |DATUM: '~ MsJ,
POWER AUGER 070 12} TYPE DATE START: 10/22/81
HAND CHOP. W/MUD: W/WATER T0 DATE FINISHED 10/22/81
ROT. DRILL: W/MUD: W/WATER TO WT. DRILLER: F. Revnolds
DIAMOND CORE To " | FALL INSPECTOR: R. Smith
= g’ SAMPLES
18 | wl|gl dee=l 8 (= IDENTIFICATION =| REMARKS
ekl 28] ejhes| @ |o =
Q st PlZznl| = o a.
& EE‘ = S w o > = w
a SIE| Flexcgdl o o
1 A
: 1l 23|_¢6 SP {M| Gray f~c SaND, t. of ]
17 fine Gravel
2 15 -
3 19 fine Gravel L_
7
a4 N 3 34118 SP |M| Gray £-C SaND, t. of ]
N 16 Gravel . .
5 P 13 ~ _1s
4 29111 SP |M| Gray f~c SAND, scme
6 13 Gravel -
7 5 15i_9 SP |M| Gray f£-c SAND -
6
8 11 ||
6 16)_8__1sSP |M| Gray £~C SAND, t. of
gl 8 fine Gravel -
16
10 7 58124 1-sp |M| Gray £-C SAND, t: of 10
34 . fine Gravel
0" A4 . |
8 64].25 SP M| Gray £-C saND, t. of
12 39 fine Gravel —]
13 ||
14 —
1S 115
16 -
17 T
18 —
19 -
20 N Y
21 |
22 [
23




BURNS AND ROE, INC. BORING NO. -39
PROJECT WNP-2 o &| DATE | TIME | DEPTH |CASING SHEET NO.: + OF 3
OWNER wWopp s g Et& PROJECT NO:* 3900
CONTRACTORGeologic Assoc °= ELEVATION: 440.8
METHOD OF ADVANC, BORING |DEPTH CAS, | SAME | CORE | TUBE JDATUM: MSI,
POWER AUGER 0709 |} TYPE DATE START: 10/22/81
HAND CHOP. W/MUD: W/WATER T0 | DIA. DATE FINISHED 10/22/81
ROT. DRILL: W/MUD: W/ WATER TO.. §. WT. DRILLER: F. Reynolds
DIAMOND CORE : TO FALL INSPECTOR: R. Smith
b . g SAMPLES
“1o |w!@l sl 3 . IDENTIFICATION -| - REMARKS
Bl LB 2E0E B |6 -
NMEEEIEE S ERE o
wlpe o] |88 = | u
!- 5
| 1 36111 _|sSp M| Brown £-C SaND, t. of Silt, -
25 little Gravel
2 N 29 sp ) ||
N 2 49 | 25 M| Gray - brown f£-C SAND, t.
3 24 of Silt, t. of f£. Gravel L
4 »
14 Gravel .
s NP 13 5
§ 4 32|14 |sp | M| crey £-m sawD
6 18 -
. 6 . .
2N |5 37 1.1 M| Gray £-C SAND, little f£. -
N 26 Gravel
8 22, |
6 77 | 22__|sp | M| Gray £-C SAND, t.
9 45 Gravel -
1o 10
1 -
12 ‘ =
13 —
14 -
15 ! 15
16 —
17 —
18 —
"19 ’ . —
20 —20
21 —
22 —
23




BURNS AND ROE, INC. BORING NO.  ¢p-40
PROJECT WNP-2 . S | DATE | TIME | DEPTH |CASING SHEET NO.: | OF o
CONTRACTORGeologic Assoc. (O = ELEVATION; 441.7
METHOD OF ADVANC, BORING |DEPTH CAS, | SAMR | CORE | TUBE JDATUM: MSIL,
POWER AUGER . loTo3g | TYPE DATE START: 10/22 /81
| HAND CHOP. W/MUD: W/WATER TO DIA. DATE FINISHED 10/23/8)
ROT. DRILL: W/MUD: W/ WATER TO WT. DRILLER: F. Revnolds
DIAMOND CORE | ‘10" } FaLL INSPECTOR: R. Smith
- g SAMPLES
“ 18, | w8l deez 38 |« IDENTIFICATION =| REMARKS
Tlai| 2] alhes| 2 |o =
AHEHEET :
BB S |2 =g & o
2 » -
N 13 t. of Gravel
2 41§22 SP |M|Gray - brown £-C SAND, little
3 19 Gravel, t. of Silt ]
6 £
4 3 27{10 SP M |{Gray - brown £f-C SAND, t. of ' —
N A7 Silt, t. of Gravel
5 NP 14 . - —i 5
4 36§17 SP M |Gray - brovn £-C SAND, t. of
6 ;Jl g Silt, t. Gravel —
; 51 |21 S |M |Gray f-c SAD, t. of fine -
2 Gravel
8N 16 15 sp |M |Gray f£-C sEND . |
9 9 -
4
10 7 714__1sP |M |Gray £-C SAND, t. of Silt 7
2 )
1 2 . —
P 8 161 & SP |M |Gray £-C SaND, little Gravel
12 10 : ]
3 .
3 9 6L2sp i (Gray £-C SAWD, ‘little Gravel -
14 2 —
N 10° 5 J—; SP M |Gray M-C SAND
. 115
15 - 3
6 11 713 {sP M |Gray M-C SAND -
N ‘ .
17R¥ 6 -
~ |12 10| 5 _|sPp |4 |Gray f-C SEND
18 S |
N 8 .
19 13 35120 ISP M |Gray £-C SAND, t. of Silt, -
15 t. of Gravel
20 13 —120
|14 201 14 |sP M |Gray £-C SIND, t. of Gravel
z‘ a i j—n—
12
22 4 Gray f£-C SAND, t. of Gravel -
N 15 10j_6_Isp M
234 f




BURNS AND ROE, INC.

BORING NO.

Cr-40

PROJECT WNP-2

OWNER W.P.P.S.S.

SHEET NO.: 2 OF 2

JOB NO.: 3900-03

DEPTH FT.

TYPE OF
._TEST

SAMPLE NO
TOT. REC

SAMPLES

N VAL,
PENET

Dy =

RESIS
BL./6 |

SYMBOL

MOIST.

IDENTIFICATION

REMARKS

DEPTH

26

27

28

. 29

31

32k

33
34
35
36
37
38

39

41
42
43

44
45
46
47
48

49

[
(o))

18

19

20

11

D’\U‘l.})hﬂh’ﬁhhlrnb;}\) !Fl

S

o)

SM

I

Gray f-C SAND, t. of Gravel
+

Gray f-M+ SEND

Gray f£-M SEND

Gray £-M SAND

Brown SAND and SIIT

Yy,




BURNS AND ROE, INC. BORING NO. cr-41
1 PROJECT wWNpP-2 g &| DATE | TIME | DEPTH |CASING SHEET NO.: | OF §
OWNER __w.p.p.S.§ gk PROJECT NO:* 3900
CONTRACTORGeoloagic Assac. Oz ELEVATION: 442.6
METHOD OF ADVANC. BORING |DEPTH CAS, | SAMRB | CORE | TUBE |DATUM: MST,
POWER AUGER 0 70 15} TYPE DATE START: 10/23/81
HAND CHOP. W/MUD: W/ WATER TO DIA. DATE FINISHED 10/23/81 .
ROT. DRILL: W/MUD: W/ WATER TO-- §- WT. DRILLER: F. Revnolds
DIAMOND CORE TO FALL INSPECTOR: R. Smith
F g, g SAMPLES
1o w3l gz 3 | IDENTIFICATION | REMARKS
Tl Bl JIBIREaE o |0 =
- B0l a SlwBp -
o Eg =EPESSEE OIS &
o <2l 7] & =)
3 -
| 1 91 16 | SP |M| Gray - br £ SaND, -
75 little Silt, little Gravel
. 3 -
2 2 N_4.1SP |M| Gray - brown £. SAND,
3= 3 t. of Silt ||
8 SP .
4 3 24{__ 8 M| Gray -'brown £. SAND, -
16 t. of Silt -
5 o] . S
N 4 34 17_}sp M} Gray £-C SAND,
6 NN ]';1 t. of Gravel |
7 -2 10 -
5 21 11 | 8P |M| Gray f-C SAND, t. of £. Gravel
7 -
8 6 209 | sp |M| Gray £-c saD, t. of £. Gravel
= 3
- + - .
1o X 7 28_10 | SP |M| Gray M -C SAND, little £, o
18 Gravel
1 13 -
N 8 6431 | SP |M| Gray M-C SAND, little Gravel
12 33 . -
3 | .
13 75 /35 M| Gray, £-C SAND, little ]
= £f. Gravel
14 16 ‘ -
10 54 30 | sP {M| Gray £-C SRND, little Gravel
s 24 115
16 -
7 —
I8 i
19 - ||
20 — 20
21 -
22 ||
23




BORING NO.

BURNS AND ROE, INC, CT-42
PROJECT WND-=2 g &) DATE | TIME | DEPTH JcasING SHEET NO.: | OF 1
OWNER WP P S S gg PROJECT NO:* 3900
CONTRACTORGeoloaic Assoc. 92 ELEVATION: 441.0

" IMETHOD OF ADVANC. BORING |DEPTH .CAS, | SAMR | CORE | TUBE {DATUM: MSI,
POWER AUGER 0 7015} TYPE DATE START: 10-26-81_
HAND CHOP. W/MUD: W/WATER TO DIA. DATE FINISHED}10-27-81
ROT. DRILL?: W/MUD: W/ WATER TO WT. DRILLER: F. Revnolds
DIAMOND CORE 70 | FALL INSPECTOR: R. Smith
= g SAMPLES .

“lo_ w9l .2 3 | IDENTIFICATION =| REMARKS
- 2] B E ,:,_l—z =
- B0l a - 4 gm‘_’.’a o 0 E
elasls el ”Z88] = |2 G
wlBH 2 o) =ldedl 5 |=F a
6 Lt. brown f-c SAND,
| 11 (01181 SP|D] little fine Gravel,t.of Silt—
2 |l - "| Brown f£-c SAND, little |
2 2 % SP | M| Gravel, t. of Silt
3 20 Gray-brown f-c SAND some | |
4 3 69{ 32 SP | M| Gravel —
37 .
51N 15 Gray f-c SAND, little s
4 70{ 32 | SP | M| Gravel
6 38 |
38 Gray f£-c SAND, t. of
7 5 64 gg Sp M Gravel ]
8hn 1] Gray f-c SAND, t. of fine [
6 401 20 SP | M Gravel
oM 20 -
4 24 Gray f-c SAND, t. of fine
10 7 56| 30 SP M Gravel - 110
36 . . - :
T 29 Gray f-c SAND, t. of fine | |
N 8 54124 | SP {M}| gravel '
'2 N 30 s el - - —
9 . Zg sp |m Gray f-c SAND, little
2 Gravel .
13
42 N
14 . 12 Gray f-c SAND, little -
10 37116 SP IM| Gravel
15 21 - 15
16 ‘ ——
> \
17 =
18 L ’
19 ( —
20 . —20
21 -
22 . —
23




PROJECT wWNp-2 o &| OATE | TIME | DEPTH |CASING SHEET NO.: | OF 1
OWNER __w.p.p.S o ZE PROJECT NO:* 3900
CONTRACTORGeoloaic Assoc Oz ELEVATION:  440.6
METHOD OF ADVANC. BORING |DEPTH CAS, | SAMR | CORE | TUBE |DATUM: MSL
POWER AUGER 070 23] TYPE DATE START:10-28-81
HAND CHOP. W/MUD: W/WATER 70 DIA. DATE FINISHED 10-28-81
ROT. DRILL: W/MUD: W/WATER TO WT. DRILLER: F. Revnolds
DIAMOND CORE "TO"> §*FALL INSPECTOR: R, Smith
F g’ SAMPLES
b O lw |8 gz o | IDENTIFICATION | REMARKS
T lunla . 2 sihes| @ (@ =~
o |88 2|5 0g8S £ |2 m
W 2 e zlded]| » =
_37 Gray-brown f-c SAND, t. of
I 1f..i8 — SP | M| fine Gravel "
N o R Bl
2 N 2 b0 571 sp | M G:.:ay—broxfn f-c SAND, t. of }—
5 9 fine Gravel ]
4 Gray f-m SAND, t. of fine
41 3 L3 ‘___,67’.; SP M| Gravel —
51 8 -Gl;. M| Black GRAVEL and SAND 5
4{ B2{20 ‘
12 |~SP
6 J ———— - mae f - S
: - Bro £f- AND,
] 3| hoET se |u| Broum fe saw, some ]
N P 6 | gray-brown f£t-c SAl\fD, -
8 6] L8| 7 1sp |M| little fine Gravel
9 N :]l-';' [UOTR PYTENG DU, —
69 & ] e .
1 9 - . |
8 pg8 | 15 sp {M| Gray f£-c SAND, t. fine
2 13 ] .| .f.Gxavel |
7 Gray f~-c SAND, t. of fine '
13 [H 91 |4 ; SP [M | Gravel - =
14100 6 Gré:;r. 'f"—c SAND, t. of fine }—
10] ps{ 8] sp |M eravel
'3 o N O 3 s
N 11| Q45— sp M| Gray £ -c-SAND, t. of
16 Gravel et
N 6 I.. ool 0o
17 12 2 g sp |mM | Gray m—-c SAND, t. Gravel‘ ]
18 g — ]
19 13 Ez 5 Sp |M | Gray m-c SAND -
N 7 .
20 p 0§ " Gra J;S‘—c SAND, little —120
14| psfl4 fsp M| 2 4 ¢ A1
2l 12 | |_|Gxavel ||
2 ‘ Gray m-c SAND, little fine
22 15 31 15 SP M Gravel ||
16
23




BURNS AND ROE, INC. . BORING NO, CcT-44

PROJECT WNP-2 o E| OATE | TiME | DEPTH |CASING {SHEET NO.: 1 OF 1
OWNER W.P.P S § EE PROJECT NO:* 3900
CONTRACTORGeologic Assoc. IO ELEVATION: _ 440.1
METHOD OF ADVANC. BORING [DEPTH} CAS, | SAMR | CORE ) TUBE |DATUM: MSL
POWER AUGER 07024} TYPE _|DATE START: 10-26-81
HAND CHOP. W/MUD: W/WATER T0 DIA. DATE FINISHED 10..26-81 ¢§
ROT. DRILL: W/:MUD: W/ WATER T0 WT. DRILLER: F. Revnolds ‘!
DIAMOND CORE T0 £ FALL INSPECTOR: R. Smith -
- S [SAMPLES n !
¢ . - " o
b O w8 al€=z 3 1 IDENTIFICATION -| REMARKS
Tl B 212 ahes © |e =
a | el Pzl 2 (o o.
w g Z|o =W > |= o
S L= axdl o o :
N 3 |- Brown f-c SAND, t. of Silt !
S . ' ]
N . 30 —_Ll% SP=IM 1 . of fine Gravel —
26 ) :
2 Gray-brown f-c SAND, t. —
2 62 ;i‘ SP M of Gravel )
3 75445 _ B
4 ’ - No recovery | !
N _ R
1l g1 81
. 5 ray f-c SAND, t. of
H 3 59 25 Sp M gral\iel '_15
6 34 - _J
39 Gray f-m'-c SAND, t. of
4 £
7 76 28 S £. Gravel T y
sl 11 | -
= 5 43]_18 | sp M | Gray f£-m SAND
o|N 5 25 |
gg . Gray-brown f-~c SAND, some
1o 6 76 5 Sp- M Gravel, fine Silt -1 10
1 N ” - 32 Gray—browﬁ f-~c SAND, little [_|.
7 1204 56 | SP- M Gravel, t. of Silt
64
12 42 Gray-brown ft-c SAND ]
,33 8 101 g‘; SP-=M | Jittle Gravel, little Silt |—
10 . y +
14 Gray-brown f'—-c SAND, e
° 60 gg SP= M | ., of Gravel, t. of ‘Silt
15 ) —1 15
28 Gray-brown ftee SAND, little
16 10 68 gé SP-IM | gravel, t. of Silt R
12 Gray-b £~ i
17 y-brown c SAND, little (-
11 125 ?g SP- M | gravel, t. of ,Silt
18 ——
N 10 Gray m-c SAND, t. of f::.ne
19 W 12 34 17 Sp M Gravel . ]
17 v
17 .- . . L
20} —p , Gray f-c SAND, little —{20
13 33 i.g SP M Gravel
21 |
' 11 Brown f -m-c_ SAND t.
22 14 1L ~2 SP M | of silt |
23 6 SP__IM Brown-Gray f-c SAND, t. of
15 4] 8 £ Gravel
16
=




BURNS AND ROE, INC. BORING NO, CT~45
PROJECT WwWNpP-2 o &I OATE | TIME | OEPTH |CASING SHEET NO.: t OF 1
OWNER _ W.b.p.S S ZE PROJECT NO:* 3900
CONTRACTORGeg;L_oqic soc. o=z ELEVATION: 440.1
METHOD OF ADVANC. BORING |DEPTH CAS, | samp | CORE | TUBE |DATUM: MSTI,
POWER AUGER 0 T023. b TYPE . DATE START: 10~23-81
HAND CHOP. W/MUD: W/WATER TO DIA. DATE FINISHED10-23-81
ROT. DRILL: W/MUD: W/ WATER TO "~ § "WT. DRILLER! F. Revnolds

- { ;1amoND CORE TO FALL INSPECTOR: R, Smith
iy g SAMPLES T

Iy
“10 | w i [ 3 | IDENTIFICATION | REMARKS
Tlaal g Lﬁ aipes| @ |» | : -
= ml & >z0ll = o o
a 3) - =4 Q.mm 172} . o

1 Gray-brown, f-c SAND,
PO SF || vittie siit, 1ittle Gravel [

N . 23 - -

2 Gray f-c ,SAND, ,t. of —
17| peBe e s e

22 . Gray f-c SAND, little
4N 3 20 gg SP M Gravel —

N I

31 Gray £-c SAND t of -
5 4 68 32 - SP E M: jGrazel [ ) o~ . 5 §
6 36 1 |

9 “Gray m-c SAND, t.

7 51 B3 i-g SP IM]| fine Gravel |

N ' |

R 17 a -c SA t. -
81w 6] [B8[19 ] sp |M g;aze’f © SARD, of
9 19 _— . . ‘ -
10 | Gray f-c SAND, t. of -
10 N 7 33117 SP |M]| Gravel — 10
N 16 N
15
1 ‘ Gray-brown f-c SAND, t. of {—
8| |76 g; SP-iM| Silt, t. of Gravel
12 —
IN 16 .
Gray-brown f-c SAND, t. of
135 ° 60 %’i Sp- M Silt, t. of Gravel |
N N wom it BRI :
4 Gray f£-c SAND, t. of fine ]
! 10 611 24 | SP M Gra'zel
15 37 , — 15
16 Gray m-¢ SAND, t. of
16 p—o~H 1 86 2{1 SP M Gravel ]
172 36 Gray m-c SAND, little |
12 621 35 sp M Gravel
IB 27 - Jro PUSa— ——
8 Gray m-c SAND, some
1o ke 13 25|13 _{ SP M| gravel -—
12 1. \ .
aoN 13 Gray f-c SAND, t. of 120
14 16 SP M
36 fine Gravel
21 20 S I -
19 Brown f£1em SAND, little
22 15| ps5{30_|SP M| giit ‘ |
. 45
23




BURNS AND ROE, INC,

BORING NO. CT-46
PROJECT wNP-2 o & DATE | TIME | DEPTH |CASING SHEET NO.. | OF 1
OWNER w. p p S & gk PROJECT NO:* 3900
CONTRACTORGeologic Assoc. 9= - ELEVATION: _441,2
METHOD OF ADVANC. BORING |DEPTH CAS, | SAMR | CORE | TUBE J|DATUM: MSL
POWER AUGER 01012} TYPE DATE START: 10-27-81
HAND CHOP. W/MUD: W/WATER TO DIA. DATE FINISHED 10-27-81
ROT. DRILL: W/MUD: W/ WATER T0 WT. DRILLER: F. Reynolds
DIAMOND CORE 10 " § FALL JINSPECTOR: R. Smith
H g SAMPLES <
w o |w rﬁé Al z 3 | IDENTIFICATION | REMARKS
E Bul a - ! gm‘ﬁ{s 2 24 E
AECI A &
W SR &gl & )
4 Brown f-c SAND, little
Vs 1 38 %g SP |M| gGravel, t. of Silt -
60 - - -
2 5 noreg sp | M Gray browp f-c SAND, t. of
%0 Gravel -
3 e
. 8
Gray f-c SAND, t. of
4 3 40 %g SP IM| gravel —
5 20 Gray f~-c SAND, t. of 15
4 41120 | SP |M| Gravel - ° =~-=
6 21 -
28 Gray f-c SAND, some
7;: 5 531 32 | SP M| olovel H
2] 18 Black £ -c SAND, little |
8 6 | |s2[18] s® |M| Gravel ‘
4
9 . -
. - %_J}. " op " .Gray f~-c SAND
10 7 —110
1" 21 Gray f£~-c SAND, t. of fine
8| lo7[59] sp M| craver » Fe OF IINE M
12 38 - —
13 -
14 ]
15 115
16 -
17 ]
18 ]
19 —]
20 —{20
21 . — "
22 —
23




BURNS AND ROE, INC, BORING NO, S CTr-47
PROJECT wWNP-2 g &| DATE | TIME | DEPTH |CASING SHEET NO.: | OF 2
OWNER w.P ».5.§ gk PROJECT NO:* 3900
CONTRACTORGeologic Assoc. O = ELEVATION: 441.3
METHOD OF ADVANC. BORING |DEPTH] . CAS, | SAMP | CORE |"TUBE |DATUM: ' - .MSI, -
POWER AUGER ..] 910 34 TYPE . DATE START: 10~-27-81
HAND CHOP. W/MUD: W/ WATER TO DIA, DATE FINISHED10-27-81
ROT. DRILL: W/MUD: W/ WATER TO WY, , DRILLER: F. Revnolds
DIAMOND CORE TO FALL INSPECTOR: R. Smith

c {SAMPLES ‘
Ly |2Ts : > ' IDENTIFICATION REMARKg
e B & Sl >5-&-$- = |o a
g E g E Za.&’-u-)’ <>,; = Q
1 2513 sp Im Gray-brown f£-c~ SAND ||
N ‘i3
N 17 Gray f-c SAND, t. of fine ||
] 2| [#4ZZ] 5P M| eraver '
3 o | Gray £ ‘c":SAND t B
N b ’ -
3 40} 18 SP M
4y 55 Gravel —
22 Black £~-c SAND, t."of f. |
5 4| [80[ 51 ] sP |M| aravel - 5
6 i) : . P
12 N
. 5 1970 | SP |M|] Gray-brown f-c SAND
N =
9
gl X 6 16 Z sp |m Gray-brown f£-c~ SAND, —1
10 little Gravel
9 ||
« 4 »
P Brown-gray f-c SAND, t. of
1o N 7 39 ;g SP M} £ine .Gravel o
75
1 2 Brown-~gray f-c SAND, t. of -
8 = = S® (M| fine gravel _ ]
12 "
: 8 | Gray f -c, SAND, little
13 i 9 25 -1l§ SP (M| fine Gravel —
16 Gra - i -
14 10 35{ 17 sp M Giagef ¢ SAND, little
151= %g ’ l—1 15
6 11 25113 sp' |m Gray £7-c SAND, t. Gravel n
N L2
i 2 —
N |12 18 1.17. SP |M| Gray f -c SAND, t. Gravel
18 e
7 ay m-c— SA ine
1o |n—13 22110 | sp M giazer; < SEED. £. fine |
N 12
7 Gray f-mt-c SAND, t. fine |-
20 Y ~C . t. fan 20
14 12 5 SpP M, Gravel
21 ; . . |
2z 15 2612 | SP |M| Gray £-m SAND |
14
23 3 .




BURNS AND ROE, INC. BORING NO. a7

PROJECT WNP-2 SHEET NO.: 2 OF 2

OWNER W.P.P.S.S. JOB NO.: 3900

'SAMPLES .

o o P
m.z

-~
LT
¢ pim v

- a-

TOT. REC

N _VvA
PENETR.

*

.+ . IDENTIFICATION : 5:-#" |z| "REMARKS

-

oy

3 A,

DEPTH FT.
TYPE OF
TEST
SAMPLE NO
SYMBOL
.MOIST.
DEPTH

)
]

i~} RESI
U BL./6 |

Gray f-m SAND

0
0
=

6| |27

n
KN
(-

0
g
=

Gray f-m SAND

Gray f-m SAND, trace Sand ]
SP |M | and silt lenses

26
18 24

27

bréy-browh fine SAND and
SILT ]
—

+
Gray m'_ec SAND, little
fine Gravel

19 13

) ) (W PU PO P
Sl wd ]l =l

| ]
D

2%

)
=

"20| {23

=
N

Sp (M°

31 : —

33 =

34 -

39 . -

41 : ]

42 —

43 m : !

45 —145

46 —

47 —

48 —1

49




BURNS AND ROE, INC. BORING NO. * CT-48
PROJECT wWNP-=2 dgj DATE | TIME | DEPTH JCASINGISHEET NO.: | OF 1
OWNER  w.Pp.p.c § _ gk , PROJECT NO:* 3900
CONTRACTORGeologjc .Assqac © = ELEVATION:  442.1

- |METHOD OF ADVANC. BORING [DEPTH| . :.3|’CAS,. | SaMR | CORE | TUBE |DATUM: MSL
POWER AUGER . 21010123} TYP DATE START: 10-27-81
HAND CHOP. W/MUD: W/ WATER TO DIA, IDATE FINISHED 10-~28-8
ROT. DRILL: W/MUD: W/WATER 70 | WT. DRILLER: . Reynolds
DIAMOND CORE 1 7o FALL INSPECTOR: R. Smith
< . g’ SAMPLES . ’

L1060 | w9l sl S . IDENTIFICATION | REMARKS
T | B8 A=RZE 2 1% -
Elanl S|l BEal = |S @
w E:Ec E o u.slu_,- > = w
) ' 4 |+ ' ¢ Black GRAVEL, some SAND o I R i
N 1 24T e p B GRAVEL s N {
LN 17
4 - -
2 5 cd a5 sp M g::-ay brown f-c SAND, t. of |—
T . ine Gravel
3 12 ; f-c SAND, littl ]
' Gray f-c , 1i e
4 3 44 22 SpP M Gravel =
22
5 49 - e
4 6¢_38 No recovery
6 N 28
N 10 > : |
P . Brown f-m SAND, little
7 5 28 :]l-_g SP M Gravel |
At 8 -
8 6 24 T3 cP M giaCk GRAVEL and f-c —
olN 13_|-SP ND - L
7 Brown-gray f-c SAND, t. of
10 7 44 %2 SP M| gilt, t. of fine Gravel |10
75
I Brown~gray f-c SAND and -
8| |58.27 s M| Gpaver )
12 ]
13 ) ||
14 -
15 ot 15
16 )
—
17 .
I8 , _—
19 -
20 —20
21 -
22 -
23







BURNS AND ROE, INC, BORING NO, " oT-49
PROJECT wWNP-~2 o | DATE | TIME | DEPTH |CASING SHEET NO.: | OF }
OWNER  w. p . p.S S Zk PROJECT NO:* 3900
CONTRACTORGeologic Assoc, 192 - -~ s ELEVATION:  440.9
METHOD OF ADVANC., BORING .|DEPTH CAS; | SAMR | CORE | TUBE |DATUM: MSL
POWER AUGER 0T10 9} TYPE DATE START: 10-28-81
HAND CHOP. W/MUD: W/WATER TO DIA. DATE FINISHED 10-28-81
ROT. DRILL: W/MUD: W/WATER T0 | wr. DRILLER: F. Revnolds
DIAMOND CORE TO FALL INSPECTOR: R. Smith
e g SAMPLES
L o, |w § L 3 |« IDENTIFICATION: -| REMARKS
Elmela 8 Suee] @ |2 =
o |68l = | Gy E 2 w
u B I 2| Bjexd| & = o

- 3 '
Gray-brown f£-c SAND
1 : ,
1 17 l?. SéP _M t. of Gravel ]
2 2 - " |
2 40l X3 _lsp M| Gray £ —c SAND, t. of
3 21 Gravel |
18
N 3 0 Gray £~
12 - :
5 Gray £ -c SAND, t. of 1 5
4| 14312 Jsp |M | gravel "
6l 22 ||

N p 1 Gray £ -c SAND, t. of '

2 5 28 ig sP M | gravel . ! -

6 :
N 6 49 gg SP D | little Gravel, fine Silt

9 |

10 —10

1 1

12 — -
I3 —

14 =

15 115

&ss -

17 —

18 |

19 —

20 —{20 ’
21} [—]
22 -

23




BURNS AND ROE, INC,

BORING NO,

CT-50
PROJECT wWNP-2 g & OATE | TIME | DEPTH |CASING SHEET NO.: | OF 1
OWNER WP P S’S 5.2 PROJECT NO:* 3900
CONTRACTORGeglogic Assoc. 192 . ELEVATION: 441.2 L
METHOD OF ADVANC. BORING [DEPTH | CAS, | SAMR | CORE | TUBE |DATUM: _MSL,
POWER AUGER 070218 TYPE : DATE START: 10-29-81
HAND CHOP. W/MUD: W/WATER T0 DIA. |+ ‘A DATE FINISHED 10-~29-81
ROT. DRILL: W/MUD: W/WATER 70 ~-} WT. DRILLER: F. Reynolds
DIAMOND CORE TO FALL INSPECTOR: R. Smith
F g, g SAMPLES - . ' v tot
“10 |w|Q] e 3 (= IDENTIFICATION ={ REMARKS
T Hl o E o] [l 4
= {Ru Q_L Sl o o @ = ‘
o |aBl s 2] PlIReS) E |o a
w EE‘ ol xWE i > |= w
(=) o - oAl » o '
: 3. 't .| Brown-gray f-c SAND, t. '
' 1] pa[ I01sp M| of Grage1¥ . |
N B = I B S P
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Geologic Associates, Inc. stoosists ano encineers

Boring Number

TS-1

T5-2
TS-5

CT-9A

CT-15
CT-16

CT-17

DENSITIES DETERMINED.BY

K
DOWNHOLE NUCLEAR DENSITY GAUGE

Depth (ft)

2.7
3.4

N
~

QAN —
L ] . . L]
~ TN~y

— b weh b amad
Ul 8NN -
WW DN

D) smt et b
W N O O
o DD~

— — -
O WNIN =000V — 0 H S
e« e s o o s+ o e o « o o
O NNN NI UTO U ~J o w

.

»
—b mmb b m—b b

3

Density (PCF)

Wet

128.2
121.6

126.8

139.2
138.5
134.6
136.0

138.8
141.0

138.8 |

137.8
140.9
140.0
141.2

117.3
112.2

140.7

143.5
144.4
127.6

118.3

129.1
116.2
113.6
117.0
109.2
107.5

112.9

118.9
129.9

Dry*

122.1
116.0

122.0

131.9
131.3
128.7
130.0

132.3
134.4
132.3
131.1
134.1
133.6
134.7
112.3
107.4

135.8

130.7
131.5
120.3

112.6
122.8 -~
110.5
108.2
111.3
103.7
102.2
107.2
112.8
122.4

*DFy Density calculated using moisture content determined from SPT

samples.

3

Route 33 McBride Lane - Knoxville, Tennosseo 37922 - Telephone (615)966-9761

Franklin - Knoxville - Kingsport. TN
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Geologic Associates, Inc. seoossrs anp enoneers

Boring Number - Depth (ft)

CT-18

CT-19

CT-20

CT-21

CT-22

*Dry Density calculated using moisture content determined from SPT

samples.

5.7
9.2
11.6
14.7
15.5
17.4

NN
- O
'\,

— b b
O~N~NND

-t b ot b mmd md ek amd
O—=NUVONININOVW

b b wed b amb

O~ BW—=~JUu N
. - L] L] * L) . .
POOUOVUWN

. ¢ o

o 0

= O0O~NDLN—=0WN
(G NCRUNGENNaoRT RV RV ReR

BN D) b et ot omd et b

o o

e

Density (PCF)

Wet

122.6
120.7
127.6
134.0
132.5
132.6
133.2
137.0

137.1
124.8
132.0
135.1
125.3

126.8
125.9
127.1
130.4
121.1
122.3
123.4
124.7
122.5
128.2

106.2
105.8

105.6 .
118.2

117.5
109.3
108.6
106.3

135.6
129.8
140.0
139.2
138.2
141.3
142.8
138.9
140.6
121.3
126.6

Dry*

115.2
115.2
121.9
127.0
125.5

125.6
125.2

128.7

130.9
117.7
118.2
128.9
120.4

122.4
117.1
119.2
123.6
116.2
116.1
115.8
119.5
117.3
122.8

102.1

100.9
100.7
112.5
112.3
104.5
106.6
102.5

12920
123.5
132.5
131.2
130.5
134.2
135.6
132.0
133.6
115.4
120.6

Route 33 McBride Lane - Knoxville, Tennessee 37922 - Telephone (6159669761

Franklin - Knoxville - Kingsport, TN

CA
5

Founded 1953



Geologic Associates, Inc. ctowosists anp encineers

N

Density (PCF)

’ . Boring Number Depth_(ft) Wet Dry*
CT-23 1.9 138.9 - 133.0
2.6 131.3 * 125.8
5.6 *118.9  “"114.2
6.3 117.0 113.3
8.7 . 125.3 119.3
9.4 e 123.3 117.4
11.5 103.8 101.3
12.3 98.6 96.2
15.5 104.2 100.9
16.2 100.4 97.2
CT-24 2.7 127.8 122.1
5.4 141.8 135.4
8.5 126.7 118.9
9.1 119.4 112.0
12.1 131.3 124.2
14.7 126.7 122.4
15.4 130.1 125.7
CT-25 2.5 126.0 122.3
3.2 134.0 130.1
5.5 132.7 125.3
6.1 132.8 125.4
. 8.2 135.4 128.5
8.9 132.8 126.6
11.3 133.5 127.3
‘ 12.0 . 139.4 132.9
12.2 140.8 133.1
CT-26 1.2 131.0 126.0
1.9 136.8 131.5
4.1 = 132.4 129.3
4.8 133.1 130.0
7.3 138.6 133.7
‘ 8.0 133.6 128.8
10.6 124.5 119.8
11.3 122.7 118.1
CcT-27 2.7 132.6 122.3
3.4 126.5 116.2
5.5 127.0 116.1
6.2 132.5 121.1
8.3 130.7 118.5
9.0 131.6 119.3
11.7 131.3 119.0
*¥Dry Density calculated using moisture content determined from SPT
" samples.

Route 33 McBride Lane - Knoxville, Tennesses 37922 - Telephone (615)966-9761
Franklin - Knoxville - Kingsport, TN




Geologic Associates, Inc. stoossis ano enoneers

Density (PCF)

Boring Number Depth:.(ft) | Wet Dry*
CT-27 12.4, ol 123.3 113.6
14.7 O 125.8 117.0
15.4 ¥119.6 112.1
17.8 119.3 110.7
18.5 133.7 124.0
19.6 126.8 116.9
21.3 128.7 118.6
CT-28 1.7 ‘ 134.5 129.1
- 3.5 - 135.1 129.9
4.0 135.1 129.9
4.2 129.6 124.6
7.0 132.9 128.3
7.7 135.4 130.7
9.3 137.7 132.9
10.0 135.9 131.2
CT-29 0.7 132.0 127.4
1.4 135.7 131.0
3.5 135.8 131.1
4.2 131.3 125.2
4.5 . 135.3 128.2
5.6 139.2 134.7
6.3 134.5 130.2
CT-31 17.3 143.2 136.9
CT-32 1.5 115.4 110.2
2.2 112.0 107.7
- 6.8 130.9 123.8
7.5 121.1
CT-34 2.2 126.9 131.8
2.9 128.0 133.0 -
" 5.9 128.4 132.3
CT-36 1.2 129.9 125.4
1.9 131.8 127.2
3.9 121.7 113.1
4.6 114.2 102.3
7.1 120.7 117.6
|
¥Dry Density calculated using moisture content determined from SPT ’
samples.

Route 33 McBride Lane - Knoxville, Tennessee 37922 - Telephone (615)966-9761
Franklin - Knoxville - Kingsport, TN




Geologic Associates, INC. cioosrsis A enongers

Density (PCF)

Borlng Number Depth (ft) Y. Wet Dry*
CT-37 \ 1.4 . f’{: 115.3 111.3
2.0 2 122.6 118.3
3.8 123.2 . 118.2
4.3 127.0 121.1
6.6 129.8 123.9
7.3 135.0 128.9

*Dry Density calculated using moisture content determined from SPT

samples.
Route 33 McBride Lane - Knoxville, Tennessee 37922 - Telephone (615)966-9761
Franklin - Knoxville - Kingsport, TN
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Geologic Associates, Inc. aeowoaisrs anp encingers

Boring Number

DENSITIES DETERMINED BY

DOWNHOLE NUCLEAR DENSITY GAUGE

CT-38

CT-39

CT-40

CT-41

CT-42

¥Dry Density calculated using moisture content determined from SPT

samples.

O H W

NOVUT SN -

e o .

BN DN = et od od et
NO =D =O0OW—=AAVWOYO NVl dHOW O W

= VoUW, NNONOOCO,UWONDBDW=—O

. .

—t
N&EJUVO oW

- -
- md 00 OO D =
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(Continued)

Depth (ft.)

Density (PCF)

Wet  Dry
130.42 123.9
121.8  115.0
124.8 1191
120.3  116.2
138.8 134.1
114.4 109.8
114.4 109.8
123.8  119.2
126.3 121.7

131.9 125.8
124.5 118.8

123.1  117.4
122.9  117.5
113.8  106.9
108.1  101.5
120.2. 114.6
121.7  116.0
122.6 117.5
124.4  119.2
127.5  122.1
112.4  107.7
121.7  114.8
120.3  113.5
103.6  99.8
124.4  119.8
107.0  103.1
115.6 111.6
98,1  95.7
110.5 106.8
135.8  130.2
128.7  126.2
144.4 13635
129.5 . 124.8
126.2  121.6
130.4  127.1
132.1 128.8

Route 33 McBride Lane - Knoxville, Tennessee 37922 -Telephone (61519669761

Franklin - Knoxville - Kingsport, TN
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Geologic Associates, Inc. seowoaisis anp encingers

DENSITIES DETERMINED BY

Boring Number ’

CT-43

CT-44

CT-45

(Continued)

Depth (ft.) -

COWOUVIUWWUWOSNISNTIDWN—
OUWULHOWOUNYJO—~OVLWO

N = et b e

T T N
. . . . . * . . L] .
BN OO=DNUVOWUHWANUV NDUUHOAOIOOWNWU

. o

e e I N ey

DOWNHOLE NUCLEAR DENSITY’ GAUGE

.

Density (PCF)

Wet , Dry
123.7 118.9
118.1  113.6
109.7 104.6
109.7 103.6
124.4 118.3
122.5 116.4
97.6  92.8
96. 93.2
108.6 . 105.4
108.9  105.7
105.1  102.1
106.0 102.5
100.7  97.4
122.6 117.9
128.7 123.8
142.0 135.2
143.1 136.3
112.6 106.0
110.0 104.8
140.1  135.5
139.5 135.2
145.1 136.8
122.2 117.0
131.4  125.0
132.0 127.4
135.7  131.0
136.6 131.1
131.3 125.2
118.0 114.0
124.4  120.2
136.8  131.2
132.6 1127.1
120.6 115.6
138.4 131.4
132.6 125.9
133.3 128.7
131.9  126.1

*Dry Density calculated using moisture content determined from SPT

samples.

Route 33 McBride Lane - Knoxville, Tennessee 37922 - Telephone (615)966-976 1
Frankiin - Knoxville - Kingsport, TN
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Geologic Associates, Inc. stowssts ano evaiesss

DENSITIES DETERMINED BY

DOWNHOLE NUCLEAR DENSITY GAUGE
(Continued) ‘

: Density (PCF) ’
Boring Number Depth (ff.): ‘ Wet Dry
CT-46 1.4 134.5 129.5

3.8 115.9  111.5
6.7 123.7 120.9
7.4 120.7 116.7
CT-47 1.2 121.7  117.2
1.9 127.4 122.6
3.6 119.6 115.8
4.3 108.1 105.3
7.1 115.3 110.5
7.8 126.8 121.6
9.8 134.7 129.1
12.9 128.7 123.4
13.6 129.5 123.0
16.5 132.5 125.4
_ 17.2 107.8 102.0
18.7 79.9 75.7
‘ 19.4 117.5  111.3
CT-48 1.1 133.8 129.8
5.7 112.1 107.9
6.4 117.4 112.0
8.0 118.4 113.0
8.7 128.4 127.5
CT-49 2.8 123.8 118.1
3.5 119.6 114.1
5.8 126.9 122.6
6.5 121.5 117.4
8.2 133.8- 130.0
CT-50 1.4 123.4 117.5
- 2.1 128.6 127.5
3.9 108.2 103.2
4.6 116.5 111.3
6.7 115.2 110.0 .
7.4 123.4 118.0
9.8 134.4 128.1
10.3 141.2 133.8
12.5 139.2 131.9
13.2 138.4 130.2
¥Dry Density calculated using moisture content determined from SPT
. samples.

Founded 1953

Route 33 McBride Lane - Knoxville, Tennessee 37922 - Telephone (615)966-9761
- Knoxville - Kingsport, TN
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Gedlogic Associates, Inc. ceowssts avo enoieses

DENSITIES DETERMINED BY ¥
DOWNHOLE NUCLEAR DENSITY GAUGE
(Continued)

‘ Density (PCF)

Boring Number Depth (ft.) Wet Ory
CT-51 1.4 109.7 120.7
2.1 113.0 110.2

4.1 110.7 107.8

4.8 109.1 106.2

6.8 125.0 121.4

7.5 127.2 121.8

1.0 124.2 117.6

1.3 128.7 121.9

12.7 123.7 117.1

13.4 131.8 124.5

13.9 121:.3  114.5

16.0 115.2 108.8

16.7 115.1 108.2

18.8 109.6 103.5

19.5 106.7 101.6

‘ ¥Dry Density calculated using moisture content determined from SPT
. . samples.

~

> Founded 1953
Route 33 McBride Lane - Knoxville, Tennessee 37922 -Telephone (615)966-9761
Franklin - Knoxville - Kingsport, TN




Geologic Associates, INc. seowaisis anp encinegrs

Hole Number

CT-25
CT-25
CT-25
CT-25
CT-28
CT-28
CT-28
CT-28

CT-28

CT-28
CT-29
CT-29
CT-29
CT-30
CT-30
CT-30
Cr-32
Cr-32
CT-32
CT-33
CT-33
CT-33
CT-35
CT-35
CT-35
CT-37
CT-37
CT-37
CT-37
CT-37
CT-37
CT-38
Cr-38
CT-38
CT-39
CT-39
CT-39

SUMMARY OF NATURAL MO!ISTURE CONTENTS
DETERMINED FROM SPT SAMPLES |

Depth,

Samp ie Number (feet)

— —
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Geologic Associates, Inc. stowaisis b encinegrs

Hole Number

CT-40
CT-40
CT-40
CT-40
CT-40
CT-40
CT-41
CT-41
CT-41
CT-41
CT-41
CT-42
CT-42
CT-42
CT-42
CT-42
CT-43
CT-45
CT-43
CT-43
CT-43
CT-43
CT-44
CT-44
"CT-44
CT-44
CT-44
CT-44
CT-44
CT-45
CT-45
CT-45
CT-45
CT-45
CT-45
CT-45
CT-46
CT-46
CT-46

SUMMARY OF NATURAL MOISTURE CONTENTS

DETERMINED FROM SPT SAMPLES

Depth
Sample Numberi (feet)

10 13.5-15.0
12 '16.5-18.0
14 19.5-21.0,
16 22.5-24.0
18 25.5 27.0
20 28.5-30.0
2 1.5- 3.0
4 4.5- 6.0
6 7.5- 9.0
8 10.5-12.0
10 12.85-15.0
2 1.5- 3.0
4 4.5- 6.0
6 7.5- 9.0
8 10.5-12.0
10 13.5-15.0
2 1.5- 3.0
4 4.5- 6.0
6 7.5- 9.0
8 10.5-12.0
10 13.5-15.0
12 16.5~-18.0
2 1.5- 3.0
4 6.0- 7.5
6 9.5-10.5
8 12.0-13.5
10 15.0-16.5
12 18.0-19.5
14 21.0-22.5
2 1.5- 3.0
4 4.5- 6.0
6 7.5~ 9.0
8 10.5-12.0
10 13.5-15.0
12 16.5-18.0
14 19.5-21.0
2 1.5~ 3.0
4 4.5- 6.0
7.5- 9.0

Natural Moisture Content,4

L)

N

. L] L) . *
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Route 33 McBiide Lane - Knoxville, Tennessee 37922~ Telephone (615)966-9761

Franklin - Knoxville - Kingsport, TN
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(Geologic Associates, Inc. stocssts ano evies

Hole Number

CT-47 .

CT-47
CT-47
CT-47
CT-47
CT-47
CT-47
CT-47
CT-47
CT-48
CT-48
CT-48
CT-49
CT-49
CT-49
CT-49
CT-50
CT-50
CT-50
CT-50
CT-50
CT-50
CT-50
CT-51
CT-51
CT-51
CT-51
CT-51
CT-51
CT-51

SUMMARY OF NATURAL MOISTURE CONTENTS

DETERMINED FROM SPT SAMPLES

Depth
Sample Number (feetl) Naturaf ‘Moisture Content, %
2 1.5- 3.0
4 "4.5- 6.0
6\' 75"90
9 12.0-13.5
1 15.0-16.5
13 18.0-19.5
15 21.0-22.5
17 24.0-25.5
19 27.0~-28.5
2 1.5- 3.0
6 7.5~ 9.0
8 10.5-12.0
2 1.5- 3.0
4 4.5~ 6.0
6 7.5- 9.0
8 10.5-12.0
2 1.5~ 3.0
4 4.5- 6.0
6 7.5- 9.0
8 10.5-12.0
10 13.5-15.0
12 16.5-18.0
14 19.5-21.0
2 1.5- 3.0
4 4.5~ 6.0
6 7.5- 9.0
8 10.5-12.0
10 13.5-15.0
12 16.5-18.0
14 20.5-22.0

Route 33 McBride Lane - Knoxville, Tennessee 37922 - Telephone (615)966-976 1

Franklin - Knoxville - Kingsport, TN
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L3

Nx
Dry Unit Weight — Pounds ’ ubic Foot

Burns & Roe, Inc.

November 16, 1981

CLIENT DATE
PROJECT VINP=2 SOIL PROPERTIES:
prosECT NO, 81605 NATURAL MOISTURE (%)
CT-6 See logs
SAMPLE LOCATION * ¢ SOIL DESCRIPTION 9
1est merop: ___ASTM D 1557 ,
150
\ MAXIMUM DRY OPTIMUM MOISTURE
N DENSITY (PCF) CONTENT (%)
\
\ 123.4 10.2
145 ) SRE
\ A\ CURVES OF 100% SATURATION
y \ \ (0 AIR YOIDS) FOR SPECIFIC GRAVITY
\ OF: '
N \
\ N \
N
140 N NI 2.75
¥
N 2.70
\\ . g‘/ 2,65
y :
X / 2.60 GEOLOGIC
N _LIN ASSOCIATES, INC.
N \
N TN N
135 \ N\ N
N A
A \
N N \
\ \
N N
A \
NN
\\
130 AWERY
NN
\‘
1
N \ N
N N N
N
A NERY \
125 N\
N K1
A A A A\
N TR
d N
Y
» \
\\ \\ \\
120 N \\ N
\ N
\ ]
\ N\
N N NEAN
8 N A N\
\k ‘\ \
TS
\ \\
115 -
N\ N
N N, N
\\ h
N
N N
A
110
o - 2.5 7.5 10 12.5 15 17.5

Water Content — Percent of Weight
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Dry Unit Weight — Pounds ‘ ubic Foot

CUENT

Burns & Roe, Inc.

November 16, 1981

DATE

PROJECT__WNP=2

SOIL PROPERTIES:

PROJECT NO.

81-605

NATURAL MOISTURE (%)

SAMPLE LOCATION

See Logs

SOIL DESCRIPTION

A

TEST METHOD:

ASTM D 1557

0 e

150
MAXIMUM DRY OPTIMUM MOISTURE
\ DENSITY (PCF) CONTENT (%)
\
A\ 132.4 6.7
N ’ )
145 NN
\ A\ CURVES OF 100% SATURATION
\\ A \ {0 AIR YOIDS) FOR SPECIFIC GRAVITY
T \ OF;
N \
\ ¥ \
N
N X 275
140 NN 2.70
N - fzq/ 2.65
N X /2.60 GEOLOGIC
N ASSOCIATES, INC.
N b
N ‘>\ \
135 \\ I = \\
h
A \
N N h N
3\ \
N N
gt - N \
~~ N \
N \\
130 - \\ N LN
N N N\ AN
N
Y
N \ A N\
A N \
N
3 \‘ \\ \\
125 ™
N NI
3 N NEAN
A NCTESTT0N
N
N N N \\
]20 \\ \‘\ \\ \\
\
_ N
N NEAN
N NHA N
‘\ \ N
NCTTN
115 -
NERN
NERN
\
Y
N
S
110
0" 2.5 7.5 10 12.5 . 15 17.5

. eeae——- e <2 Sae sz

S e e e ee————

Water Content — Percent of Weight
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¢

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
. 100 6 43 21% 1% %3 3 4 6 8101416 20 30 40 50 70 100 140 200
T T T (O L L O L LI O R K B U Y
N -
4 T~
; 90 I~ 10
¢ \
: i Sy
R - 20
\\
| . N
B .70 B\ 30
[
5 60 \ 20 &
W
g \ .
= \ Lo
o 5 50 w
u [-4
2 \ 3
oo \ [v}
[ 40 1 60 &
bre z
v ]
. " -
* 30 70 *
20 80
’ 10 \ 9
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‘ Geolog'ic ASSOCidféS,.lnC. GEOIOGISTS AND ENGINEERS

Number

. IS
(Lgvel 2)

" TS
(Level 3)

TS
(Level 4)

TS
(Level 5)

Ts -
(Level 6

TS
(Level 9)
st
(Level 10)

CT-17
CT-22

"IN-PLACE DENSITY TESTS PERFORMED
USING WASHINGTON DENSOMETER
“ - Density (PCF) Relative
Depth (ft) Wet Dry . Density
8.0 . 123.8 117.5 98
: 125.3 123.2 116
124.0 121.6 It
124.4 119.0 103
b ... ’ 112.3 107.3 42
7.0 125.2 119.6 83
' 122.2 115.6 74 -
126. 1 120.0 83
. 121.7 116.0 - 75
6.0 122.6 115.7 ‘ 73
130.9 120.0 83
126.9 120. 1 83
131.9 120.0 83
5.0 124.6 119.5 75
130. | 121.7 85 ,
135.2 125.3 9l
131.6 120.8 83
126.1 121.1 83
4.0° 125.4 119.3 83
123.8 9.8 84
126.8 116.7 78
119.5 112.8 69 -
107.2 103.9
1.0”" 122.2 114.3 69
- 124.0 116.3
128.6 115.6 72
0.0 132.9 *124.8 89
127.3 116.6 66
129.4 116.7 66
134.7 125.7 9l
0.0 133.4 123.6 106
6.0 115.7 110.2 42

Founded 19563
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Geologic Associcﬁes; InC. ceoosists Anp encingers | v

E ‘ " IN-PLACE DENSITY TESTS PERFORMED
“ . NN
\ : USING WASHINGTON DENSOMETER "
1 N !
{
f . Density (PCF) Relative
f Number Depth (ft) Wet Dry Density
I
' : CT-15A " 3.0 130.7  “125.3
f CT-15A 3.0 141.4  138.8
! CT-17A 3.0 116.7 112.0 79
; CT-178 3.0 107.8 103.8 36
CT-3 1.5 118.0 114.0 42
, CT-3 3.0 122.4 117.5 76
, cT-3 4.5 120.3 116.1 69
CT-3 6.0 110.3 105.4
CT-3 7.5 112.4 106.8 ) 39
CT-3 9.0 110.2 106.5 37
3 CT-19 1.25 119.1 110.9 95
. ‘ . CT-19 2.25 124.9 113.0 84
CT-19 3.25 119.0 110.1 92
CT-19 4,25 120.0 110.6 89
CT-19 5.25 118.2 108.7 81
CT-19 6.25 121.4 108.8 76
. CT-19 7.25 125.9 113.1 92
CT-19 8.25 130.3 114.2 95
CT-27 .3 126.3 111.0 60
CT-27 1.3 1221 110.7 82
. CT-27 2.3 119.0 108.5 73
CT-27 3.3 126.2 14.2 68
CT-27 4.3 =119.1 108.9 78
CT-27 5,3 +130.4 113.7 100
CT-27 6.3 120.4 106.6 67 .
cT-27 -~ 7.3 127.7. _ 116.1 99
CT-27 8.3 129.7 - 112.6 82
“\

® - | Gt

Founded 1953
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Geologic ASSOCiO}‘@$,"|ﬁC.‘“ GEOLOGISTS AND ENGINEERS

Number

P
CT-15
cT-17
CT-17
cT-21
cT-21
CT-22
CT-22
CT-22

IN-PLACE DENSITY TESTS PERFORMED

- USING SAND CONE ‘METHOD

Densi+y (PCF)

Depth (f1) . Wet Dry
2.5 ° 133.6 " 127.1
3.0 110.3 94.8
2.5 136.7  130.1
3.0 134.4  “125.0
2.5 106.5  101.5
3.0 105.2  101.3
2.0° 135.5  128.9
4.0 ' 130.0  123.2
6.2 116.9  111.0

- A > F .
S8R
wed

Founded 1963
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