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Grain Size Relative Rock Strength

Degree of Weathering

Rock Type

Discontinuity Condition

Discontinuity Spacing

ROCK DESCRIPTION:  ROCK TYPE, rock color, grain size, weathered state, rock 
strength, structure, discontinuity spacing, discontinuity condition.  [Formation Name]

Borehole Log Explanation and Reference

Page 1 of 3

References:
Washington State Department of Transportation.  Geotechnical Design Manual M 46-03.  September, 2005.



SOIL DESCRIPTION:  SOIL TYPE, color, angularity, density, moisture.  [Deposition 
Type]

Borehole Log Explanation and Reference

Page 2 of 3

References:
Washington State Department of Transportation.  Geotechnical Design Manual M 46-03.  September, 2005.

American Society for Testing and Materials, 1985, D 2487-83, Classification of Soils for Engineering Purposes: 
Annual Book of ASTM Standards. Vol. 04.08, pp 395-408. 

Soil Constituent Definition Angularity Classification

USCS Soil Classification

Moisture Conditions

Density of Cohesionless Soils

Consistency of Cohesive Soils



Borehole Log Explanation and Reference

Page 3 of 3

References:
Washington State Department of Transportation.  Geotechnical Design Manual M 46-03.  September, 2005.

American Society for Testing and Materials, 1985, D 2487-83, Classification of Soils for Engineering Purposes: 
Annual Book of ASTM Standards. Vol. 04.08, pp 395-408.
American Society for Testing and Materials, 1987, D 1586-84, Standard Method for Penetration Test and Split –
Barrel Sampling Soils: Annual Book of ASTM Standards. Vol. 04.08. 

Borehole logs were prepared under the direction of Wyllie & Norrish Rock Engineers Inc., 
Project Number 03-2007.  Original field logs contain detailed source information.

All colors designated in conformance with the Rock-Color Chart, Geological Society of 
America, 1991

Rock strength values provided on the gINT log represent those values obtained by 
performing field Diametral Point Load Tests (PLT-D) or Axial Point Load Tests (PLT-A) at 
specific test depths.  Only valid failure results (passing through the plane of the platens) are 
represented on the log.

Standard Penetration Test (SPT) values provided on the gINT log were completed in 
general accordance with ASTM D 1586.  The sampler was advanced into relatively 
undisturbed soil in three 0.5 foot increments (unless refusal conditions were encountered) 
using a 140 lb weighted cathead hammer falling a vertical distance of 30 inches.  The 
blowcount, N, is indicated on the log as the number of blows required to advance the 
sampler through the final 1.0 foot of penetration or another specified distance if refusal 
conditions were encountered.

The “>>” symbol on the borehole logs located just right of the Rock Quality Designation 
(RQD) column for select sample intervals represents an RQD value greater than 100%.
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99 Feet Left

PLT - A

At 15.0 feet, becomes dark greenish gray (5G 4/1),
slighty weathered (II), moderately weak to moderately
strong (R2 - R3) rock

At 10.0 feet, becomes moderately strong (R3) rock

META-WELDED LAPILLI DACITE TUFF, olive gray
to dark greenish gray (5Y 4/1 - 5G 4/1), fine grained
groundmass with fine to coarse grained phenocrysts and
lapilli-sized clasts (10 to 30%), slightly welded, fresh to
slightly weathered (I - II), moderately weak to moderately
strong (R2 - R3) rock, discontinuities are moderately to
closely spaced and in good condition.  [Ohanapecosh
Formation]

Blow Counts/0.5' = 5, 17, 12 [N = 29, Recovery =
0.5'/1.5']

POORLY-GRADED SAND [SP - SC], fine to medium
SAND, with gravels and clay, medium dense to dense,
dark yellowish orange to moderate yellowish brown
(10YR 6/6 - 10YR 6/2), moist.  [Colluvium]

SILTY SAND [SM], silty, fine to coarse SAND, some
gravels and cobbles, loose, pale yellowish brown (10YR
6/2), dry.  [Colluvium]

PLT - D

PLT - D
PLT - A

SPT
N=29

3

2

1

TOPSOIL/FOREST DUFF [TS], pedogenic soil, moss
and root organics with fine to coarse sand and silt, very
loose, moist.  Advanced borehole using HWT with
tri-cone advancer to approximately 5.0 feet bgs.
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Offset

Latitude

Kittitas

Method

Longitude

EquipmentAugust 15, 2007

NE Quarter

1425956.84

Start

121°21'54.798"W47°21'17.097"N

August 13, 2007 Completion

Station

Site Address

Subsection

M. HommeyerInterstate 90, Milepost 56.5 to 59.0

738349.88

County

Skid-Mounted Burley 5500-1

Section

Northing

11E 22N

Well ID#
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5 At 25.0 feet, healed discontinuities occur at 0 to 2 per
foot

6

100

0.0

0.3
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100
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102

META-WELDED LAPILLI DACITE TUFF, greenish
gray to dark greenish gray (5G 6/1 - 5GY 4/1), fine
grained groundmass with fine to coarse grained
phenocrysts and lapilli-sized clasts (10 to 30%), slightly
welded, fresh to slightly weathered (I - II), moderately
weak to moderately strong (R2 - R3) rock, discontinuities
are widely spaced and in good condition.  [Ohanapecosh
Formation]

94

At 24.4 to 24.7 feet, discontinuity in very poor condition

At 40.0 feet, becomes moderately weak (R2) and
discontinuities become moderately to closely spaced and
in excellent to good condition

At 34.0 becomes greenish gray to dark greenish gray
(5G 6/1 - 5GY 4/1), fresh (I), moderately strong to strong
(R3 - R4) rock

At 30.0 to 32.0 feet, becomes light olive gray to olive
gray (5Y 5/2 - 5Y 4/1), slightly weathered (II), moderately
weak to moderately strong (R2 - R3) rock

At 27.8 to 28.2 feet, discontinuity in poor condition

107

Lic#Driller

Sheet

HOLE No.

5

LOG OF TEST BORING

RKS-08-07

Project

Job No.

2007 I-90 Geotechnical New Alignment Feasibility Investigation

SR
of

03-2007

Department of Transportation Start Card

2
Elevation

R. Gregory/S. Tunison

90 2616.8 ft (797.6 m)

2628

RE02066

Designation

S
am

pl
e 

Ty
pe

S
tre

ng
th

R
oc

k

FPF

7

8

9

10

11

12

13

%

S
am

pl
e 

N
o.

(%)
Rec.

Rock Quality
P

ro
fil

e

M
et

er
s 

(m
)

D
ep

th
 (f

t)

20 40 60 80

25

30

35

40

45

La
b

R
O

C
K

  N
A

F 
B

O
R

E
H

O
LE

S
_2

00
7.

G
P

J 
   

2/
13

/0
9

In
st

ru
m

en
t

G
ro

un
dw

at
er

Description of Material

Te
st

s



R3

R3

R2
R4

Washington State
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>2.7

PLT - D

PLT - D

PLT - D
PLT - A

14

At 48.0 feet, becomes fresh (I), moderately strong to
strong (R3 - R4) rock, discontinuities become
moderately to closely spaced and in poor to good
condition, discontinuities in poor condition occur at a 5 to
10% frequency

12

At 50.6 feet, becomes moderately weak (R2) rock
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1.0

102

102

100

META-WELDED LAPILLI DACITE TUFF, greenish
gray to dark greenish gray (5G 6/1 - 5GY 4/1), fine
grained groundmass with fine to coarse grained
phenocrysts and lapilli-sized clasts (10 to 30%), slightly
welded, fresh to slightly weathered (I - II), extremely
weak (R0) to very weak (R1) rock, discontinuities are
closely spaced and in very poor condition.
[Ohanapecosh Formation]
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0.8

At 67.2 to 68 feet bgs - becomes moderately weak (R2)
rock

At 65.0 feet, becomes moderately strong (R3) rock

At 55.0 feet, healed discontinuities occur at 0 to 1 per
foot

At 52.0 to 52.8 feet, healed discontinuities become
closely spaced
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R3
R3
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Washington State
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PLT - A
PLT - D

PLT - A

PLT - D

19

META-WELDED LAPILLI DACITE TUFF, greenish
gray to dark greenish gray (5G 6/1 - 5GY 4/1), fine
grained groundmass with fine to coarse grained
phenocrysts and lapilli-sized clasts (10 to 30%), slightly
welded, fresh to slightly weathered (I - II), moderately
strong (R3) rock, discontinuities are closely spaced and
in fair condition.  [Ohanapecosh Formation]
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At 77.0 feet, discontinuities become moderately to very
closely spaced and in good condition
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100
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PLT - D

98

At 91.0 to 92.0 feet, becomes moderately weathered
(III), very weak rock (R1) rock, discontinuities in very
poor condition

At 85.0 feet, discontinuities become moderately to very
closely spaced and in fair to good condition

At 83.8 to 84.5 feet, becomes very weak (R1) rock,
discontinuities in poor condition

At 81.0 feet, becomes moderately weak (R2) rock,
discontinuities become very closely
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Washington State

0.6

20
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PLT - A

PLT - D

META-WELDED LAPILLI DACITE TUFF, greenish
gray to dark greenish gray (5G 6/1 - 5GY 4/1), fine
grained groundmass with fine to coarse grained
phenocrysts and lapilli-sized clasts (10 to 30%), slightly
welded, fresh (I), moderately weak (R2) to moderately
strong (R3) rock, discontinuities are moderately to
closely spaced and in poor to fair condition.
[Ohanapecosh Formation]

Borehole completed to 105.0 feet bgs on August 15,
2007.  Borehole was flushed in preparation of optical and
acoustical televiewer survey.  Optical and acoustical
televiewer survey completed on August 22, 2007.
Borehole completed with two vibrating wire piezometers
at 53.0 feet and 100.5 feet bgs on September 12, 2007.
Refer to well construction diagram and below for as-built
construction details.  Groundwater was measured at
83.4 feet on August 22, 2007 prior to beginning optical
borehole survey.

VWP #88219 = 51.5 to 53.0 feet bgs
VWP #92271 = 99.0 to 100.5 feet bgs
#10-20 silica sand filter pack from 88.0 to 105.0 feet bgs
Grout mix from 0.0 to 88.0 feet bgs:

1 94 lb bag Type I-II Portland Cement
30 gallons water
25 lbs pure bentonite powder

Well Tag # = APC 425
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At 12.5 feet, becomes light olive gray to moderate
yellowish brown (5Y 5/2 - 10YR 5/4) rock

META-WELDED LAPILLI DACITE TUFF, yellowish
gray to pale olive to light olive gray (5Y 7/2 - 10Y 6/2 - 5Y
5/2), fine grained groundmass with fine to medium
grained phenocrysts and lapilli-sized clasts (10 to 30%),
slightly welded, slightly weathered (II), moderately weak
(R2) rock, discontinuities are moderately to closely
spaced at widely to moderately spaced intervals and in
excellent to good condition.  [Ohanapecosh Formation]

TOPSOIL/FOREST DUFF [TS], pedogenic soil, moss
and root organics with fine to coarse sand and silt, very
loose, moist.  Advanced borehole using HWT with
tri-cone advancer to approximately 6.1 feet bgs.
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SILTY SAND [SM], silty, fine to coarse SAND, some
gravels and cobbles, loose, pale yellowish brown (10YR
6/2), moist. [Colluvium]
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August 20, 2007 Completion
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Site Address Inspector M. HommeyerInterstate 90, Milepost 56.5 to 59.0
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Skid-Mounted Burley 5500-1

11ESection
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At 25.5 feet, discontinuity in very poor condition
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102

META-WELDED LAPILLI DACITE TUFF, yellowish
gray to pale olive to light olive gray (5Y 7/2 - 10Y 6/2 - 5Y
5/2), fine grained groundmass with fine to medium
grained phenocrysts and lapilli-sized clasts (10 to 30%),
slightly welded, slightly weathered (II), moderately weak
(R2) to moderately strong (R3) rock, discontinuities are
moderately to closely spaced at widely to moderately
spaced intervals and in excellent to good condition.
[Ohanapecosh Formation]

At 43.5 to 43.9 feet, healed discontinuities become very
closely spaced

At 38.0 feet, becomes greenish gray to dark greenish
gray (5GY 6/1 - 5GY 4/1) rock

At 34.0 feet, becomes pale olive to greenish gray to dark
greenish gray (10Y 6/2 - 5GY 6/1 - 5GY 4/1), fresh (I)
rock, and discontinuitiy in fair condition.

At 27.5 feet, becomes fresh (I) to slightly weathered (II)
and moderately weak (R2) to moderately strong (R3)
rock
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Washington State

>2.4
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PLT - D
PLT - A

PLT - D
PLT - A

14

At 52.5 feet, becomes pale olive to light olive gray (10Y
6/2 - 5Y 5/2), slightly weathered (II), moderately weak
(R2) rock, discontinuities are very closely to closely
spaced and in poor to good condition, discontinuities in
poor condition occur at a 3 to 8% frequency,
discontinuities in fair condition occur at a 20 to 25%
frequency

12

At 58.6 feet, becomes greenish gray to dark greenish
gray (5GY 6/1 - 5GY 4/1), fresh (I), moderately strong
(R3) rock
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13
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100

META-WELDED LAPILLI DACITE TUFF, greenish
gray to dark greenish gray (5GY 6/1 - 5GY 4/1), fine
grained groundmass with fine to medium grained
phenocrysts and lapilli-sized clasts (10 to 30%), slightly
welded, slightly weathered (II), moderately weak (R2) to
moderately strong (R3) rock, discontinuities are
moderately to closely spaced at widely to moderately
spaced intervals and in good condition.  [Ohanapecosh
Formation]
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>2.4

At 68.5 to 69.0 feet bgs - discontinuity in very poor
condition

At 67.5 feet, healed discontinuities become closely to
very closely spaced occuring at 4 to 10 per foot

At 60.0 to 61.6 feet, becomes moderately weak (R2)
rock, discontinuities become very closely spaced and in
good to very poor condition, discontinuities in very poor
condition occur at a 45 to 55% frequency
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At 81.0 feet, healed discontinuities occur at 3 to 6 per
foot
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META-WELDED LAPILLI DACITE TUFF, greenish
gray to dark greenish gray (5GY 6/1 - 5GY 4/1), fine
grained groundmass with fine to medium grained
phenocrysts and lapilli-sized clasts (10 to 30%), slightly
welded, fresh (I), moderately strong (R3) rock,
discontinuities are moderately to closely spaced and in
fair to good condition.  [Ohanapecosh Formation]
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At 83.6 feet, discontinuities become moderately to
closely spaced and in good condition, healed
discontinuities occur at 0 to 3 per foot
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META-WELDED LAPILLI DACITE TUFF, greenish
gray to dark greenish gray (5GY 6/1 - 5GY 4/1), fine
grained groundmass with fine to medium grained
phenocrysts and lapilli-sized clasts (10 to 30%), slightly
welded, fresh (I), moderately strong (R3) rock,
discontinuities are moderately to closely spaced and in
good condition.  [Ohanapecosh Formation]
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Borehole completed to 120.0 feet bgs on August 22,
2007.  Borehole was flushed in preparation of optical and
acoustical televiewer survey.  Optical and acoustical
televiewer survey completed on September 4, 2007.
Borehole completed with one vibrating wire piezometer at
69.5 feet bgs on September 13, 2007.  Refer to well
construction diagram and below for as-built construction
details.  Groundwater was measured at 87.8 feet on
September 4, 2007 prior to beginning optical borehole
survey.

VWP #88131 = 68.0 to 69.5 feet bgs
#10-20 silica sand filter pack was not used
Grout mix from 0.0 to 120.0 feet bgs:

1 94 lb bag Type I-II Portland Cement
30 gallons water
25 to 30 lbs pure bentonite powder

Well Tag # = APC 423
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At 13.7 to 14.0 feet, discontinuity in very poor condition
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0.8
At 15.7 feet becomes moderately weak (R2) rock

At 10.7 feet, becomes slightly weathered (II), very weak
to moderately weak (R1 - R2) rock

META-WELDED LAPILLI DACITE TUFF, yellowish
gray to light olive gray (5Y 7/2 - 5Y 6/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 45%), slightly welded,
slightly to moderately weathered (II - III), very weak (R1)
rock, discontinuities are moderately to closely spaced
and in good condition.  [Ohanapecosh Formation]

SILTY SAND [SM], silty fine to coarse SAND, some
gravels and cobbles, loose, pale yellowish brown (10YR
6/2), moist.  [Colluvium]

TOPSOIL/FOREST DUFF [TS], pedogenic soil, moss
and root organics with fine to coarse sand and silt, very
loose, moist.  Advanced borehole using HWT with
tri-cone advancer to approximately 7.0 feet bgs.

3

2

1

0.8

SR
7of

Project

Sheet

2007 I-90 Geotechnical New Alignment Feasibility Investigation Driller

LOG OF TEST BORING

1

2

3

4

5

6

5

10

15

20

July 29, 2007

Job No.

Department of Transportation Start Card

1
Elevation

R. Gregory/S. Tunison

HOLE No.
90 2653.3 ft (808.7 m)

2628

RE02067

RKS-10-07

Lic#

03-2007

Offset

Well ID#

M. Hommeyer

Range

Method

Inspector

Northing Easting

Skid-Mounted Burley 5500-1

Latitude

Start

Kittitas

Longitude

Equipment

Subsection

Site Address

R
O

C
K

  N
A

F 
B

O
R

E
H

O
LE

S
_2

00
7.

G
P

J 
   

2/
13

/0
9

47°21'13.294"N

July 27, 2007
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Interstate 90, Milepost 56.5 to 59.0
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At 25.7 feet, becomes greenish gray to pale olive (5GY
6/1 - 10Y 6/2) rock
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At 30.7 feet, becomes greenish gray (5GY 6/1), slightly
to moderately weathered (II - III) rock
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META-WELDED LAPILLI DACITE TUFF, yellowish
gray to light olive gray (5Y 7/2 - 5Y 6/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 45%), slightly welded,
slightly weathered (II), moderately weak (R2) rock,
discontinuities are moderately to closely spaced and in
good condition.  [Ohanapecosh Formation]
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At 41.4 to 41.6 feet, discontinuity in poor condition

At 40.7 feet, becomes greenish gray (5GY 6/1 - 5G 6/1),
fresh (I) rock
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Washington State
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R1
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PLT - D

PLT - D
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At 52.0 feet, discontinuities become moderately to
closely spaced at widely spaced intervals and in good to
fair condition

11

At 67.0 to 67.5 feet, discontinuity in poor condition

12

102

0.2

0.2

0.4

0.6

0.0

META-WELDED LAPILLI DACITE TUFF, greenish
gray to light olive gray (5GY 6/1 - 5Y 6/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 45%), slightly welded, fresh
(I), moderately weak (R2) rock, discontinuities are
moderately to closely spaced and in good condition.
[Ohanapecosh Formation]
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META-WELDED LAPILLI DACITE TUFF, greenish
gray to light olive gray (5GY 6/1 - 5Y 6/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 45%), slightly welded, fresh
(I), moderately weak (R2) rock, discontinuities are
moderately to closely spaced and in good condition.
[Ohanapecosh Formation]
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PLT - D

PLT - D
PLT - A
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R1

23

META-WELDED LAPILLI DACITE TUFF, greenish
gray to light olive gray (5GY 6/1 - 5Y 6/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 45%), slightly welded, fresh
(I), moderately weak (R2) rock, discontinuities are
moderately to closely spaced and in good condition.
[Ohanapecosh Formation]
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At 117.0 feet, discontinuities become moderately to
closely spaced and in poor to fair condition

At 100.7 feet, becomes moderately weak to moderately
strong (R2 - R3) rock and discontinuitiy in very poor
condition
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Washington State

26

>2.0

PLT - D

32
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30
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META-WELDED LAPILLI DACITE TUFF, greenish
gray to light olive gray (5GY 6/1 - 5Y 6/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 45%), slightly welded, fresh
(I), moderately weak (R2) to moderately strong (R3)
rock, discontinuities are moderately to closely spaced
and in poor to fair condition.  [Ohanapecosh Formation]

27
At 125.2 feet, discontinuity in very poor condition

28

100
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PLT - D

Borehole completed to 140.7 feet bgs on July 29, 2007.
Borehole was flushed in preparation of optical and
acoustical televiewer survey.  Optical and acoustical
televiewer survey completed on August 11, 2007.
Borehole completed with one vibrating wire piezometer at
138.5 feet bgs on September 19, 2007.  Refer to well
construction diagram and below for as-built construction
details.  Groundwater was measured at 122.1 feet on
August 11, 2007 prior to beginning optical borehole
survey.

At 136.0 feet, healed discontinuities occuring at 2 to 8
per foot

At 134.0 to 134.5 feet, becomes highly weathered (IV),
extremely weak (R0) rock, 0.2 feet core loss,
discontinuities in very poor condition

At 131.2 feet, becomes fresh (I), moderately weak to
moderately strong (R2 - R3) rock

At 130.7 feet, becomes slightly to moderately weathered
(II - III) rock, very weak (R1), and discontinuities are
closely spaced and in good to poor condition,
discontinuities in good condition occur at 10 to 20 %
frequency
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VWP #92272 = 137.0 to 138.5 feet bgs
#10-20 silica sand filter pack from 125.0 to 140.7 feet
bgs
Grout mix from 0.0 to 125.0 feet bgs:

1 94 lb bag Type I-II Portland Cement
30 gallons water
25 lbs pure bentonite powder

Well Tag # = APC 424
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Casing

TOPSOIL/FOREST DUFF [TS], pedogenic soil, moss
and root organics with fine to coarse sand and silt, very
loose, moist.  Advanced borehole using HWT with
tri-cone advancer to approximately 1.4 feet bgs.

102

98

96

100

At 15.4 feet, becomes slightly weathered (II) rock

At 9.3 feet, discontinuity in very poor condition and
discontinuities occur at 1 to 3 per foot

2.7

SILTY SAND [SM], silty fine to coarse SAND, some
gravels and cobbles, loose, pale yellowish brown (10YR
6/2), moist.  [Colluvium]

0.8

5
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2
1

META-WELDED LAPILLI DACITE TUFF, olive gray
(5Y 4/1 - 5Y 3/2), fine grained groundmass with fine to
medium grained phenocrysts and lapilli-sized clasts (15
to 50%), slightly welded, fresh to slightly weathered (I -
II), moderately strong (R3) rock, discontinuities are
moderately to closely spaced and in fair to good
condition, discontinuities in fair condition occur at 10 to
50% frequency, healed discontinuities occur at 4 to 8 per
foot.  [Ohanapecosh Formation]
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META-WELDED LAPILLI DACITE TUFF, olive gray
(5Y 4/1 - 5Y 3/2), fine grained groundmass with fine to
medium grained phenocrysts and lapilli-sized clasts (15
to 50%), slightly welded, slightly weathered (II),
moderately strong (R3) rock, discontinuities are
moderately to closely spaced and in poor to fair
condition, discontinuities in fair condition occur at 10 to
50% frequency.  [Ohanapecosh Formation]
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R3

12

PLT - D

PLT - A

PLT - D

15

At 50.4 feet, becomes fresh to slightly weathered (I - II),
moderately strong to strong (R3 - R4) rock,
discontinuities are moderately to closely spaced and in
poor to good condition, discontinuities in poor condition
occur at 5 to 10% frequency, discontinuities in fair
condition occur at 10 to 50% frequency

13

At 60.4 feet, becomes dark greenish gray (5GY 4/1),
fresh (I), strong (R4) rock

11

14

0.8

R2

R2

1.0

0.6

META-WELDED LAPILLI DACITE TUFF, light olive
gray to greenish gray (5Y 5/2 - 5GY 6/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 50%), slightly welded,
slightly weathered (II), moderately strong (R3) rock,
discontinuities are moderately to closely spaced and in
poor to fair condition, discontinuities in fair condition
occur at 10 to 50% frequency.  [Ohanapecosh
Formation]
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At 65.4 feet, becomes dark greenish gray to medium
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18 At 80.4 feet, becomes medium dark gray to dark gray
(N4 - N3), discontinuities become moderately to closely
spaced in fair condition

16

19

100

R5

0.8

0.4

1.0

META-WELDED LAPILLI DACITE TUFF, dark
greenish gray to medium dark gray (5GY 4/1 - N4), fine
grained groundmass with fine to medium grained
phenocrysts and lapilli-sized clasts (15 to 50%), slightly
welded, slightly weathered (II), fresh (I), strong (R4)
rock, discontinuities are moderately to closely spaced
and in poor to good condition, discontinuities in poor
condition occur at 30 to 35% frequency, discontinuities
in fair condition occur at 10 to 50% frequency.
[Ohanapecosh Formation]
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At 75.4 feet, becomes olive gray (5Y 4/1), strong to very
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META-WELDED LAPILLI DACITE TUFF, medium
dark gray to dark gray (N4 - N3), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 50%), slightly welded,
slightly weathered (II), fresh (I), strong (R4) to very
strong (R5) rock, discontinuities become moderately to
closely spaced and in fair to very poor condition,
discontinuities in poor to very poor condition occur at 30
to 35%.  [Ohanapecosh Formation]

PLT - D
PLT - A

25

At 99.4 feet, becomes fresh to slightly weathered (I - II),
strong (R4) rock

23

At 102.2 feet, becomes fresh (I), strong to very strong
(R4 - R5) rock
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At 98.0 feet, becomes dark gray (N3), slightly weathered
(II), moderately strong (R3) rock
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At 105.4 feet, becomes dark gray to olive gray (N3 - 5Y
5/2) rock and healed discontinuities occur very closely
spaced
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2994
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PLT - D104

114

38

100

At 135.4 feet, becomes very strong (R5) rock

At 132.0 feet, discontinuities become moderately to
closely spaced and in fair to good condition

At 126.2 feet, becomes olive gray to medium dark gray
(5Y 4/1 - N4) rock

META-WELDED LAPILLI DACITE TUFF, dark gray
to olive gray (N3 - 5Y 5/2), fine grained groundmass with
fine to medium grained phenocrysts and lapilli-sized
clasts (15 to 50%), slightly welded, slightly weathered
(II), fresh (I), strong (R4) to very strong (R5) rock,
discontinuities become moderately to closely spaced and
in fair to very poor condition, discontinuities in poor to
very poor condition occur at 30 to 35%.  [Ohanapecosh
Formation]
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Borehole completed to 145.4 feet bgs on July 29, 2007.
Borehole was flushed in preparation of optical and
acoustical televiewer survey.  Optical and acoustical
televiewer survey completed on August 9, 2007.
Groundwater was measured at approximately 11.2 feet
bgs during drilling activities and at 82.5 feet on August 9,
2007 prior to beginning optical borehole survey.
Borehole backfilled with cement grout on September 21,
2007.
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1372+36

PLT - A

93

100

At 18.0 feet, becomes fresh (I) rock

At 8.0 feet, becomes medium dark gray to olive gray (N4
- 5Y 4/1), fresh to slightly weathered (I - II), strong (R4)
rock, discontinuities become moderately to closely
spaced and in good to very poor condition, discontinuities
in poor to very poor condition occur at a 18 to 23%
frequency

META-WELDED LAPILLI DACITE TUFF, olive gray
(5Y 4/1), fine grained groundmass with fine to medium
grained phenocrysts and lapilli-sized clasts (15 to 50%),
slightly welded, slightly weathered (II), moderately strong
(R3) rock, discontinuities are moderately to closely
spaced and in poor to good condition, discontinuities in
poor condition occur at a 5 to 10% frequency.
[Ohanapecosh Formation]
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RangeSubsection

Longitude

EquipmentSeptember 4, 2007
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1426220.01

Kittitas

121°21'50.801"W

August 29, 2007 Completion

Station

Site Address

Offset

Interstate 90, Milepost 56.5 to 59.0

737251.21

County Section

Northing

Skid-Mounted Burley 5500-2Well ID#

11E 22N

A. Shriver
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Washington State
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R5
PLT - A
PLT - D

11
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9

PLT - D

7

META-WELDED LAPILLI DACITE TUFF, medium
dark gray to olive gray (N4 - 5Y 4/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 50%), slightly welded, fresh
(I), very strong (R5) rock, discontinuities become
moderately to closely spaced and in good to very poor
condition, discontinuities in poor to very poor condition
occur at a 18 to 23% frequency.  [Ohanapecosh
Formation]
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1.4

1.2
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1.2

0.9
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PLT - A
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At 38.0 feet, becomes slightly weathered (II), moderately
weak to moderately strong (R2 - R3) rock, discontinuities
become closely spaced and in poor to good condition,
discontinuities in poor condition occur at a 10 to 15%
frequency

At 33.0 feet, becomes fresh to slightly weathered (I - II),
moderately strong (R3) rock, healed discontinuities occur
greater than 10 per foot
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Washington State

1.4
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R3

PLT - D

PLT - D

17

16

15

META-WELDED LAPILLI DACITE TUFF, medium
dark gray to olive gray (N4 - 5Y 4/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 50%), slightly welded,
slightly weathered (II), moderately weak to moderately
strong (R2 - R3) rock, discontinuities become closely
spaced and in poor to good condition, discontinuities in
poor condition occur at a 10 to 15% frequency.
[Ohanapecosh Formation]

13

At 54.0 feet, discontinuities become moderately to
closely spaced and in very poor to fair condition,
discontinuities in poor to very poor condition occur at a
35 to 40% frequency
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At 67.0 feet, healed discontinuities decrease in
occurrence

At 59.0 feet, becomes moderately strong (R3) rock
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Washington State

19

At 84.0 feet, discontinuities become moderately to
closely spaced and in fair to good condition,
discontinuities in fair condition occur at a 15 to 45%
frequency

META-WELDED LAPILLI DACITE TUFF, medium
dark gray (N4), fine grained groundmass with fine to
medium grained phenocrysts and lapilli-sized clasts (15
to 50%), slightly welded,  fresh (I), very strong (R5) rock,
discontinuities become moderately to closely spaced and
in very poor to fair condition, discontinuities in poor to
very poor condition occur at a 35 to 40% frequency.
[Ohanapecosh Formation]

PLT - A

22 At 94.0 feet, becomes fresh to slightly weathered (I - II)
rock
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At 89.0 feet, becomes slightly weathered (II), strong (R4)
rock
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24

At 110.7 to 111.5 feet, becomes highly weathered (IV),
extremely weak (R0) rock, discontinuities become closely
to very closely spaced and in very poor condition

At 109.0 feet, becomes slightly weathered (II), strong to
moderately strong (R4 - R3) rock

META-WELDED LAPILLI DACITE TUFF, medium
dark gray (N4), fine grained groundmass with fine to
medium grained phenocrysts and lapilli-sized clasts (15
to 50%), slightly welded,   fresh to slightly weathered (I -
II), strong (R4) rock, discontinuities become moderately
to closely spaced and in very poor to good condition,
discontinuities in poor to very poor condition occur at a
18 to 23% frequency.  [Ohanapecosh Formation]
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At 114.0 feet, becomes moderately weak to moderately
strong (R2 - R3) rock
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Washington State

FPF

0.6
28

29

PLT - A

META-WELDED LAPILLI DACITE TUFF, medium
dark gray (N4), fine grained groundmass with fine to
medium grained phenocrysts and lapilli-sized clasts (15
to 50%), slightly welded,   fresh (I), strong to very strong
(R4 - R5) rock, discontinuities become moderately to
closely spaced and in very poor to good condition,
discontinuities in poor to very poor condition occur at a
18 to 23% frequency.  [Ohanapecosh Formation]

At 128.4 feet, becomes very strong (R5) rock

Borehole completed to 130.4 feet bgs on September 4,
2007.  Borehole was flushed in preparation of optical and
acoustical televiewer survey.  Optical and acoustical
televiewer survey completed on September 6, 2007.
Borehole completed with one vibrating wire piezometer at
127.4 feet bgs on September 8, 2007.  Refer to well
construction diagram and below for as-built construction
details.  Groundwater was measured at approximately
54.3 feet bgs during drilling activities and at 103.4 feet
on September 6, 2007 prior to beginning optical borehole
survey.

VWP #92273 = 125.9 to 127.4 feet bgs
#10-20 silica sand filter pack from 108.0 to 130.4 feet
bgs
Grout mix from 0.0 to 108.0 feet bgs:

1 94 lb bag Type I-II Portland Cement
30 gallons water
25 to 30 lbs pure bentonite powder

Well Tag # = APC 420
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Te
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4

At 8.5 feet becomes moderately weathered (III), very
weak to moderately weak (R1 - R2) rock

At 8.0 feet, becomes highly weathered (IV), very weak
(R1) rock

At 6.5 feet, becomes moderately weathered (III),
moderately weak (R2) rock

META-WELDED LAPILLI DACITE TUFF, pale olive
to light olive gray (10Y 62 - 5y 5/2) with moderate
yellowish brown to dark yellowish orange (10YR 5/4 -
10YR 6/6) staining, fine grained groundmass with fine to
medium grained phenocrysts and lapilli-sized clasts (15
to 45%), slightly welded, moderately to highly weathered
(III - IV), very weak (R1) rock, discontinuities are
moderately to closely spaced and in fair to poor
condition.  [Ohanapecosh Formation]

Blow Counts/0.5' = 10, 25/0.1' [N = 25/0.1', Recovery =
0.6'/0.7']

SILTY SAND [SM], silty, fine to coarse SAND, some
gravels, trace organics, medium dense to dense, grayish
orange to dark yellowish orange (10YR 7/4 - 10YR 6/6),
dry. [Colluvium]

TOPSOIL/FOREST DUFF [TS], pedogenic soil, moss
and root organics with fine to coarse sand and silt, very
loose, moist.  Advanced borehole using HWT with
tri-cone advancer to approximately 6.0 feet bgs.
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R4

R3

Washington State

0.4

7

PLT - D

PLT - D

PLT - D

12

11

10

R1

8

At 30.0 feet, becomes light bluish gray to medium gray
(5B 7/1 - N5), fresh (I), moderately strong (R3) rock,
with moderate yellowish brown to dark yellowish orange
(10YR 5/4 - 10YR 6/6), fresh to slightly weathered (I -
II), moderately weak to moderately strong (R2 - R3) rock
enveloping discontinuities, discontinuities become
moderately to closely spaced and in good to very poor
condition, discontinuities in poor to very poor condition
occur at a 35 to 40% frequency

9

112

1.3

1.4

1.7

0.4

1.2

META-WELDED LAPILLI DACITE TUFF, pale olive
to light olive gray (10Y 62 - 5y 5/2) with moderate
yellowish brown to dark yellowish orange (10YR 5/4 -
10YR 6/6) staining, fine grained groundmass with fine to
medium grained phenocrysts and lapilli-sized clasts (15
to 45%), slightly welded, slightly weathered to moderately
weathered (II - III), moderately weak (R2) rock,
discontinuities are moderately to closely spaced and in
fair to poor condition.  [Ohanapecosh Formation]

92

At 23.5 feet, becomes moderately weathered (III), very
weak to moderately weak (R1 - R2) rock

92

98

102

At 33.5 feet, becomes moderately weathered (III), very
weak to moderately weak (R1 - R2) rock
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R3

0.8

R4

R3

R1
R4

2.0

2.2

Washington State

1.2
14

0.6

PLT - A

PLT - D
PLT - A

18

17

PLT - A

15

META-WELDED LAPILLI DACITE TUFF, light bluish
gray to medium gray (5B 7/1 - N5) with moderate
yellowish brown to dark yellowish orange (10YR 5/4 -
10YR 6/6) staining, fine grained groundmass with fine to
medium grained phenocrysts and lapilli-sized clasts (15
to 45%), slightly welded, fresh to slightly weathered (I -
II), moderately weak to moderately strong (R2 - R3) rock
enveloping discontinuities, discontinuities become
moderately to closely spaced and in good to poor
condition, discontinuities in poor condition occur at a 35
to 40% frequency.  [Ohanapecosh Formation]

13

16

0.6

98

100

100

100

68

PLT - D

At 65.6 feet, becomes highly weathered (IV), extremely
weak (R0) rock, discontinuities become very closely
spaced and in poor to very poor condition

At 64.2 feet, becomes moderately weathered (III), very
weak (R1) rock, discontinuity in very poor condition

At 63.7 to 63.9 feet, becomes highly weathered (IV),
extremely weak (R0) rock, discontinuities become closely
spaced and in very poor condition

At 59.0 feet, becomes grayish blue green (5BG 5/2)
when fresh (I) rock, and moderate yellowish brown
(10YR 5/4) when slightly weathered (II) rock

At 53.9 to 56.0 feet, becomes moderately weathered to
highly weathered (III - IV), extremely weak to very weak
(R0 - R1) rock

At 52.3 feet, becomes grayish blue (5PB 5/2) when fresh
(I) rock

At 50.3 feet becomes moderately weathered (III) rock
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0.3

R3
R4

R4

R3
R3

Washington State

1.0

20

PLT - D

PLT - D

PLT - D
PLT - A

23

META-WELDED LAPILLI DACITE TUFF, grayish blue
green (5BG 5/2), fine grained groundmass with fine to
medium grained phenocrysts and lapilli-sized clasts (15
to 45%), slightly welded, fresh to slightly weathered (I -
II), moderately strong (R3) rock, discontinuities become
moderately to closely spaced and in fair to very poor
condition, discontinuities in poor to very poor condition
occur at a 15 to 20% frequency.  [Ohanapecosh
Formation]

21

At 77.9 feet becomes slightly weathered (II), very weak
(R1) rock

19

22

1.0

1.0

0.9

69

102

98

PLT - A

108

At 93.5 feet, becomes  moderately strong to strong (R3 -
R4) rock

At 80.6 feet, becomes fresh (I), moderately strong (R3)
rock

At 79.9 to 80.0 feet, discontinuity in good condition
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Washington State

P
ro

fil
e

Rock Quality
Designation

24

25

26

PLT - D

PLT - A
PLT - D

META-WELDED LAPILLI DACITE TUFF, grayish
green (5G 5/2), fine grained groundmass with fine to
medium grained phenocrysts and lapilli-sized clasts (15
to 45%), slightly welded, moderately to highly weathered
(III - IV), extremely weak to very weak (R0 - R1) rock,
discontinuities become closely spaced and in good to
very poor condition, discontinuities in poor to very poor
condition occur at a 75 to 80% frequency.
[Ohanapecosh Formation]

At 102.2 feet, becomes moderately weathered (III), very
weak (R1) rock

At 103.5 feet, becomes fresh (I), moderately weak to
moderately strong (R2 - R3) rock

At 105.6 to 106.3 feet, becomes highly weathered (III),
extremely weak (R0) rock, discontinuity in very poor
condition

1.2

M
et

er
s 

(m
)

R3
R3

R3

Borehole completed to 108.5 feet bgs on September 9,
2007.  Borehole was flushed in preparation of optical and
acoustical televiewer survey.  Optical and acoustical
televiewer survey completed on September 26, 2007.
Borehole completed with two vibrating wire piezometers
at 70.5 feet and 106.5 feet bgs on October 4, 2007.
Refer to well construction diagram and below for as-built
construction details.  Groundwater was measured at
approximately 28.6 feet bgs during drilling activities and
at 105.9 feet on September 26, 2007 prior to beginning
optical borehole survey.

VWP #92058 = 69.0 to 70.5 feet bgs
VWP #92079 = 105.0 to 106.5 feet bgs
#10-20 silica sand filter pack from 94.8 to 108.5 feet bgs
Grout mix from 0.0 to 94.8 feet bgs:

1 94 lb bag Type I-II Portland Cement
30 gallons water
25 to 30 lbs pure bentonite powder

Well Tag # = APC 418

1.0

4.2
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35

SANDY SILT [ML], sandy SILT, with coarse sand and
gravels, trace organics, soft, pale yellowish brown to
yellowish gray (10YR 6/2 - 5Y 7/2), dry.  [Colluvium]

1.5

100

100

100

At 18.0 feet, becomes strong (R4) rock

At 17.2 to 18.0 feet, discontinuities become closely
spaced and in fair to poor condition

META-WELDED LAPILLI DACITE TUFF, greenish
gray to dusky yellow (5GY 6/1 - 5G 6/1 - 5GY 5/2), fine
grained groundmass with fine to medium grained
phenocrysts and lapilli-sized clasts (15 to 45%), slightly
welded, slightly weathered (II), moderately strong to
strong (R3 - R4) rock, discontinuities are moderately to
closely spaced and in fair to good condition.
[Ohanapecosh Formation]

TOPSOIL/FOREST DUFF [TS], pedogenic soil, moss
and root organics with fine to coarse sand and silt, very
loose, moist.  Advanced borehole using HWT with
tri-cone advancer to approximately 4.3 feet bgs.

PLT - A

PLT - A
PLT - D

3

2

1

At 14.2 feet, becomes greenish gray to medium bluish
gray (5G 6/1 - 5B 5/1), fresh (I), moderately strong to
strong (R3 - R4) rock, with dusky yellow (5GY 5/2),
slightly weathered (II), moderately strong to strong (R3 -
R4) rock enveloping discontinuities

1.4

1.0

R5
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PLT - D

PLT - A

PLT - D
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At 25.8 feet, becomes very strong (R5) rock

4

7

0.4

R4

R5

R5

0.0

0.2

META-WELDED LAPILLI DACITE TUFF, greenish
gray to medium bluish gray (5G 6/1 - 5B 5/1) with dusky
yellow (5GY 5/2) weathering envelopes, fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 45%), slightly welded, fresh
(I), strong to very strong (R4 - R5) rock, discontinuities
are moderately to closely spaced and in fair to good
condition.  [Ohanapecosh Formation]

0.2

At 24.0 feet, discontinuities become very widely to
moderately spaced and in fair to good condition
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R5
R4

R4

R4
R4

Washington State

0.0

9

>1.5

PLT - D

15

14

13

12

PLT - D

10

PLT - D

11

100
1.0

0.4

0.2

0.2

96

PLT - A

100

1.1

102

98

98

At 65.8 feet, becomes light bluish to medium bluish gray
to medium light gray (5B 7/1 - 5B 5/1 - N6), fresh (I),
moderately weak to moderately strong (R2 - R3) rock,
with dusky yellow (5GY 5/2), slightly weathered (II),
moderately weak to moderately strong (R2- R3) rock
enveloping discontinuities

At 60.0 feet, discontinuities become moderately to
closely spaced at moderately spaced intervals and in
very poor to good condition, discontinuities in poor to
very poor condition occur at a 25 to 30% frequency

META-WELDED LAPILLI DACITE TUFF, greenish
gray to medium bluish gray (5G 6/1 - 5B 5/1) with dusky
yellow (5GY 5/2) weathering envelopes, fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 45%), slightly welded, fresh
(I), strong (R4) rock, discontinuities are moderately to
closely spaced and in fair to good condition.
[Ohanapecosh Formation]
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Washington State

R3

17

META-WELDED LAPILLI DACITE TUFF, light bluish
to medium bluish gray to medium light gray (5B 7/1 - 5B
5/1 - N6) with dusky yellow (5GY 5/2) weathering
envelopes, fine grained groundmass with fine to medium
grained phenocrysts and lapilli-sized clasts (15 to 45%),
slightly welded, fresh (I), moderately weak to moderately
strong (R2 - R3) rock, discontinuities are moderately to
closely spaced at moderately spaced intervals and in
very poor to good condition, discontinuities in poor to
very poor condition occur at a 25 to 30% frequency.
[Ohanapecosh Formation]

PLT - A
PLT - D

PLT - D

20

18

At 84.6 feet, becomes fresh (I), moderately strong (R3)
rock

16

19

100

R3

0.6

0.0

1.2

At 79.6 to 80.0 feet, becomes yellowish gray to light olive
gray to olive gray (5GY 5/1 - 5GY 6/1 - 5Y 4/1),
moderately weathered (III), very weak (R1) rock

1.2

At 80.5 feet, becomes slightly to moderately weathered
(II - III), very weak to moderately weak (R1 - R2) rock

100

96

104

100

At 94.0 to 97.0 feet, healed discontinuities occur greater
than 10 per foot

R3

1.2

6
Job No.

Lic#Driller

RKS-14-07HOLE No.

SE01782

P
ro

fil
e

Project

Sheet

R. Gregory/S. Tunison

Department of Transportation Start Card

4
03-2007 90 2624.4 ft (799.9 m)

2628

Elevation

FPF
Description of Material

Te
st

s
La

b

2007 I-90 Geotechnical New Alignment Feasibility Investigation

S
am

pl
e 

Ty
pe

G
ro

un
dw

at
er

R
oc

k

S
am

pl
e 

N
o.

Rec.
%

20 40 60 80

(%)
Designation
Rock Quality

of

22

23

24

25

26

27

28

SR

S
tre

ng
th

In
st

ru
m

en
t

LOG OF TEST BORING

75

80

85

90

95R
O

C
K

  N
A

F 
B

O
R

E
H

O
LE

S
_2

00
7.

G
P

J 
   

2/
13

/0
9



M
et

er
s 

(m
)

>>

D
ep

th
 (f

t)

Washington State

R3

22

META-WELDED LAPILLI DACITE TUFF, light bluish
to medium bluish gray to medium light gray (5B 7/1 - 5B
5/1 - N6) with dusky yellow (5GY 5/2) weathering
envelopes, fine grained groundmass with fine to medium
grained phenocrysts and lapilli-sized clasts (15 to 45%),
slightly welded, slightly to moderately weathered (II - III),
very weak to moderately weak (R1 - R2) rock,
discontinuities are moderately to closely spaced at
moderately spaced intervals and in very poor to good
condition, discontinuities in poor to very poor condition
occur at a 25 to 30% frequency.  [Ohanapecosh
Formation]

PLT - D

PLT - D

PLT - D

25

23

At 115.5 feet, becomes fresh (I), very strong (R5) rock

21

24

104

R3

1.2

1.2

1.0

At 97.3 feet, becomes medium bluish gray to medium
light gray (5B 5/1 - N6), fresh (I), moderately strong (R3
- R4) rock, with dusky yellow (5GY 5/2), slightly
weathered (II), moderately weak to moderately strong
(R2 - R3) rock enveloping discontinuities, discontinuities
become moderately to closely spaced at moderately
spaced intervals and in very poor to good condition,
discontinuities in poor to very poor condition occur at a
25 to 30% frequency

1.2

At 111.8 feet, becomes fresh to slightly weathered (I -
II), strong to very strong (R4 - R5) rock

100

102

98

102

At 118.2 feet, becomes slightly to moderately weathered
(II - III), very weak to moderately strong (R1 - R3) rock

R5
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PLT - 1

META-WELDED LAPILLI DACITE TUFF, light bluish
to medium bluish gray to medium light gray (5B 7/1 - 5B
5/1 - N6) with dusky yellow (5GY 5/2) weathering
envelopes, fine grained groundmass with fine to medium
grained phenocrysts and lapilli-sized clasts (15 to 45%),
slightly welded, fresh (I), very strong (R5) rock, with
slightly weathered (II), moderately strong (R3) rock
enveloping discontinuities, discontinuities are moderately
to closely spaced and in good to poor condition,
discontinuities in poor condition occur at a 38 to 43%
frequency.  [Ohanapecosh Formation]

Borehole completed to 130.0 feet bgs on September 5,
2007.  Borehole was flushed in preparation of optical and
acoustical televiewer survey.  Optical and acoustical
televiewer survey completed on September 7, 2007.
Groundwater was measured at approximately 25.6 feet
bgs during drilling activities and at 92.4 feet on
September 7, 2007 prior to beginning optical borehole
survey.  Borehole backfilled with cement grout on
October 5, 2007.
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38

At 13.0 feet, becomes moderately to highly weathered
(III - IV) rock

META-WELDED LAPILLI DACITE TUFF, dark
yellowish orange to pale yellowish brown (10YR 6/6 -
10YR 6/2), fine grained groundmass with fine to medium
grained phenocrysts and lapilli-sized clasts (20 to 50%),
slightly welded, moderately weathered (III), very weak
(R1) rock, discontinuities are moderately to closely
spaced and in very poor to good condition, discontinuities
in poor to very poor condition occur at 45 to 50%
frequency.  [Ohanapecosh Formation]

TOPSOIL/FOREST DUFF [TS], pedogenic soil, moss
and root organics with fine to coarse sand and silt, very
loose, moist.

N/A

5

4

3

2

1

POORLY-GRADED GRAVEL [GP - GM], fine to
coarse GRAVEL, with fine to coarse sand and silt, with
organics, medium dense to dense, grayish orange to
dark yellowish orange (10YR 7/4 - 10YR 6/6), moist.
[Colluvium]
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Skid-Mounted Burley 5500-2
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R4

R4
R4

Washington State

0.9

7

R4

PLT - A

PLT - A
PLT - D

PLT - A

10

At 24.2 feet, becomes moderately to highly weathered
(III - IV), very weak (R1) rock

8

At 27.6 feet, becomes highly weathered (IV) rock,
discontinuity in very poor condition

6

9

100

0.2

>1.2

0.6

>0.6

90

102

META-WELDED LAPILLI DACITE TUFF, dark
yellowish orange to pale yellowish brown (10YR 6/6 -
10YR 6/2), fine grained groundmass with fine to medium
grained phenocrysts and lapilli-sized clasts (20 to 50%),
slightly welded, slightly to moderately weathered (II - III),
very weak to moderately weak (R1 - R2) rock,
discontinuities are moderately to closely spaced and in
very poor to good condition, discontinuities in poor to
very poor condition occur at a 13 to 18% frequency.
[Ohanapecosh Formation]

104

At 39.6 feet, becomes grayish blue green (5BG 5/2),
fresh (I), strong (R4) rock

At 33.2 feet, becomes light brown to light olive gray (5YR
5/6 - 5Y 6/1), slightly weathered (II), moderately strong
(R3) rock

At 32.2 feet, becomes grayish blue green (5BG 5/2),
fresh (I), moderately strong to strong (R3 - R4) rock

At 28.2 feet, becomes slightly weathered (II), moderately
weak (R2) rock
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R4

Washington State

11

R4 PLT - D

PLT - D

16

15

14

META-WELDED LAPILLI DACITE TUFF, pale olive
to dark yellowish orange (10Y 6/2 - 10YR 6/6), fine
grained groundmass with fine to medium grained
phenocrysts and lapilli-sized clasts (20 to 50%), slightly
welded, fresh to slightly weathered (I - II), moderately
strong to strong (R3 - R4) rock, discontinuities become
closely to very closely spaced at moderately spaced
intervals and in poor to good condition, discontinuities in
fair condition occur at a 5 to 20% frequency,
discontinuities in poor condition occur at 5 to 10%
frequency.  [Ohanapecosh Formation]

12

At 51.7 feet, becomes moderately weathered (III),
moderately weak (R2) rock

13

107
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At 66.8 feet, becomes greenish gray (5G 6/1), fresh (I),
strong (R4) rock, with pale olive to dark yellowish orange
(10Y 6/2 - 10YR 6/6), fresh to slightly weathered (I - II),
moderately strong to strong (R3 - R4) rock enveloping
discontinuities102
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Washington State

R4

18

At 86.8 feet, becomes pale blue to pale green to medium
light gray (5B 6/2 - 10G 6/2 - N6) when fresh (I) rock

META-WELDED LAPILLI DACITE TUFF, greenish
gray (5G 6/1), fine grained groundmass with fine to
medium grained phenocrysts and lapilli-sized clasts (20
to 50%), slightly welded, fresh (I), strong (R4) rock, with
pale olive to dark yellowish orange (10Y 6/2 - 10YR 6/6),
fresh to slightly weathered (I - II), moderately strong to
strong (R3 - R4) rock enveloping discontinuities,
discontinuities become closely to very closely spaced at
widely to moderately spaced intervals and in good to very
poor condition, discontinuities in good condition occur at
a 5 to 20% frequency, discontinuities in poor to very poor
condition occur at a 20 to 25% frequency.
[Ohanapecosh Formation]
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PLT - A

21

19

17

20100
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At 90.0 feet, becomes light brown to pale yellowish
brown (10YR 6/2 - 5YR 5/6) when slightly weathered (II)
rock

100 At 93.2 to 98.2 feet bgs - becomes light brown to dark
yellowish orange (5YR 5/6 - 10YR 6/6), slightly to
moderately weathered (II - III), moderately weak to
moderately strong (R2 - R3) rock
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R4
R4

R5

Washington State

23

R4

PLT - A

PLT - D

PLT - D

PLT - A

26

META-WELDED LAPILLI DACITE TUFF, pale blue to
pale green to medium light gray (5B 6/2 - 10G 6/2 - N6),
fine grained groundmass with fine to medium grained
phenocrysts and lapilli-sized clasts (20 to 50%), slightly
welded, fresh (I), strong (R4) rock, with pale olive to dark
yellowish orange (10Y 6/2 - 10YR 6/6), fresh (I), strong
(R4) rock, with light brown to pale yellowish brown
(10YR 6/2 - 5YR 5/6), slightly weathered (II), moderately
strong to strong (R3 - R4) rock enveloping
discontinuities, discontinuities become closely to very
closely spaced at widely to moderately spaced intervals
and in good to very poor condition, discontinuities in
good condition occur at a 5 to 20% frequency,
discontinuities in poor to very poor condition occur at a
20 to 25% frequency.  [Ohanapecosh Formation]
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At 101.7 feet, becomes medium gray to greenish gray
(N5 - 5GY 6/1) when fresh (I) rock
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R2

100
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At 118.2 feet, becomes light brown to dark yellowish
orange (5YR 5/6 - 10YR 6/6), slightly weathered (II),
moderately strong (R3) rock, discontinuities become
moderately to closely spaced and in poor to good

At 108.2 feet, becomes medium gray (N5), strong to very
strong (R4 - R5) when fresh (I) rock
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Washington State

28

At 119.4 feet, becomes moderately weathered (III), very
weak (R1) rock

condition, discontinuities in poor condition occur at a 10
to 30% frequency

PLT - A

31

At 126.5 feet, becomes moderately weathered (III), very
weak (R1) rock

29

At 130.7 feet, becomes medium gray (N5), fresh (I),
moderately strong to strong (R3 - R4) rock, with light
brown to dark yellowish orange (5YR 5/6 - 10YR 6/6),
slightly weathered (II), moderately strong (R3) rock
enveloping discontinuities, discontinuities become
moderately to closely spaced and in good to poor
condition, discontinuities in poor condition occur at a 10
to 30% frequency

27

30

100

0.4

0.8

0.2

2.2

2.8

META-WELDED LAPILLI DACITE TUFF, light brown
to dark yellowish orange (5YR 5/6 - 10YR 6/6), fine
grained groundmass with fine to medium grained
phenocrysts and lapilli-sized clasts (20 to 50%), slightly
to moderately weathered (II - III), moderately weak to
moderately strong (R2 - R3) rock, discontinuities
become moderately to closely spaced and in poor to
good condition, discontinuities in poor condition occur at
a 10 to 30% frequency.  [Ohanapecosh Formation]

100

100

100

At 143.7 feet, becomes medium gray to medium bluish
gray (N5 - 5B 5/1), fresh (I), strong (R4) rock
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%

100

32

33

34

META-WELDED LAPILLI DACITE TUFF, medium
gray to medium bluish gray (N5 - 5B 5/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (20 to 50%), fresh (I), strong (R4)
rock, discontinuities become moderately to closely
spaced and in good to poor condition, discontinuities in
poor condition occur at a 10 to 30% frequency.
[Ohanapecosh Formation]

At 149.2 feet, discontinuities becomes moderately
spaced with slickensides observed

At 158.2 feet, becomes pale blue (5B 6/2) rock

Borehole completed to 163.2 feet bgs on September 13,
2007.  Borehole was advanced at an angle 80 degrees
from horizontal with a direction of 029 degrees.
Borehole was overcased with HWT casing to 6.9 feet
bgs and was flushed in  preparation of optical and
acoustical televiewer survey.  Optical and acoustical
televiewer survey completed on September 18, 2007.
Borehole completed with two vibrating wire piezometers
at 84.5 and 158.5 feet bgs on September 20, 2007.
Refer to well construction diagram and below for as-built
construction details.  Groundwater was measured at
approximately 39.7 feet bgs during drilling activities and
at 81.1 feet on September 18, 2007 prior to beginning
optical borehole survey.

VWP #88130 = 83.0 to 84.5 feet bgs
VWP #92269 = 157.0 to 158.5 feet bgs
#10-20 silica sand filter pack from 138.0 to 163.2 feet
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Grout mix from 0.0 to 138.0 feet bgs:

1 94 lb bag Type I-II Portland Cement
30 gallons water
25 to 30 lbs pure bentonite powder

Well Tag # = APC 422
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Description of Material

35

TOPSOIL/FOREST DUFF [TS], pedogenic soil, moss
and root organics with fine to coarse sand and silt, very
loose, moist.  Advanced borehole using HWT with
tri-cone advancer to approximately 8.4 feet bgs.

102

78

At 18.9 feet, becomes moderately weathered (III),
extremely weak to very weak (R0 - R1) rock,
discontinuities in very poor to poor condition

At 16.0 feet, becomes slightly weathered (II), very weak
to moderately weak (R1 - R2) rock

At 13.2 feet, discontinuity in poor condition

META-WELDED LAPILLI DACITE TUFF, yellowish
gray to pale olive (5Y 7/2 - 10Y 6/2), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 45%), slightly welded,
slightly to moderately weathered (II - III), very weak (R1)
rock, discontinuities are moderately to closely spaced
and in good to fair condition, discontinuities in good
condition occur at a 10 to 30% frequency.
[Ohanapecosh Formation]

SANDY SILT [ML], fine to coarse sandy SILT, some
organics, trace gravels, medium stiff, dark yellowish
orange to moderate yellowish brown (10YR 6/6 - 10Y
5/4), moist.  [Colluvium]
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N=5
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Blow Counts/0.5' = 2, 2, 3 [N = 5, Recovery = 0.4'/1.5']
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Range
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Skid-Mounted Burley 5500-1
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Washington State

R3

5

META-WELDED LAPILLI DACITE TUFF, dark
yellowish orange to moderate yellowish brown (10YR 6/6
- 10Y 5/4), fine grained groundmass with fine to medium
grained phenocrysts and lapilli-sized clasts (15 to 45%),
slightly welded, slightly to moderately weathered (II - III),
very weak (R1) rock, discontinuities in very poor to poor
condition.  [Ohanapecosh Formation]

PLT - D

PLT - D

8

At 27.0 feet, becomes light bluish gray to medium light
gray (5B 7/1 - N6), fresh (I), moderately weak to
moderately strong (R2 - R3) rock, with moderate brown
(5YR 4/4 - 5YR 3/4), slightly weathered (II), very weak to
moderately weak (R1 - R2) rock enveloping
discontinuities

6

At 34.0 feet, becomes slightly weathered (II), moderately
weak (R2) rock

4

7100

0.6

0.8

0.6

0.8

At 23.0 feet, becomes slightly weathered (II) and very
weak (R1) rock

100

100

102

98

At 40.2 feet, becomes slightly to moderately weathered
(II - III), moderately weak (R2) rock, discontinuities in
poor condition

At 39.0 feet, discontinuities become moderately spaced
and in poor condition

At 37.4 feet, becomes slightly to moderately weathered
(II - III), very weak (R1) rock, discontinuities in poor
condition

0.6

6
Job No.

Lic#Driller

RKS-16-07HOLE No.

SE01782

P
ro

fil
e

Project

Sheet

R. Gregory/S. Tunison

Department of Transportation Start Card

2
03-2007 90 2631.6 ft (802.1 m)

2628

Elevation

FPF
Description of Material

Te
st

s
La

b

2007 I-90 Geotechnical New Alignment Feasibility Investigation

S
am

pl
e 

Ty
pe

G
ro

un
dw

at
er

R
oc

k

S
am

pl
e 

N
o.

Rec.
%

20 40 60 80

(%)
Designation
Rock Quality

of

7

8

9

10

11

12

13

SR

S
tre

ng
th

In
st

ru
m

en
t

LOG OF TEST BORING

25

30

35

40

45R
O

C
K

  N
A

F 
B

O
R

E
H

O
LE

S
_2

00
7.

G
P

J 
   

2/
13

/0
9



R5

Washington State

R4

10

R4

PLT - D
PLT - A

PLT - A
PLT - D

13

PLT - A

11

META-WELDED LAPILLI DACITE TUFF, light bluish
gray to medium gray (5B 7/1 - N5), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 45%), slightly welded, fresh
(I), moderately strong (R3) rock, with moderate brown to
light brown (5YR 4/4 - 5YR 5/6), slightly weathered (II),
moderately strong (R3) rock enveloping discontinuities,
discontinuities become moderately to closely spaced at
widely spaced intervals and in very poor to good
condition, discontinuities in poor to very poor condition
occur at a 10 to 15% frequency, discontinuities in fair
condition occur at a 5 to 20% frequency.  [Ohanapecosh
Formation]

9

12

0.0

R3
R3

>0.8

0.2

PLT - D

0.6

R4

100

100

98

100

100

At 61.2 feet, becomes medium bluish gray to greenish
gray to dark greenish gray (5B 5/1 - 5G 6/1 - 5G 4/1)
when fresh (I), and olive gray to dark greenish gray (5Y
4/1 - 5GY 4/1) when slightly weathered (II), moderately
strong to strong (R3 - R4) rock
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Washington State

15

PLT - A

PLT - A
PLT - D

18

At 93.4 feet, becomes greenish gray to olive gray (5GY
6/1 - 5Y 4/1), slightly weathered (II), moderately strong
(R3) rock

16

102 14

17

0.0

R4

R5
R5

META-WELDED LAPILLI DACITE TUFF, medium
bluish gray to greenish gray to dark greenish gray (5B
5/1 - 5G 6/1 - 5G 4/1), fine grained groundmass with
fine to medium grained phenocrysts and lapilli-sized
clasts (15 to 45%), slightly welded, fresh (I), strong (R4)
rock, discontinuities become moderately to closely
spaced at widely spaced intervals and in very poor to
good condition, discontinuities in poor to very poor
condition occur at a 10 to 15% frequency, discontinuities
in fair condition occur at a 5 to 20% frequency.
[Ohanapecosh Formation]
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Washington State

20

PLT - A

PLT - D

PLT - D

23

At 104.4 feet, becomes greenish gray to olive gray (5GY
6/1 - 5Y 4/1), slightly weathered (II), moderately strong
(R3) rock21

At 112.4 feet, becomes greenish gray to olive gray (5GY
6/1 - 5Y 4/1), slightly weathered (II), moderately strong
to strong (R3 - R4) rock, discontinuities in very poor
condition

19

22

0.2

R5

R4

R4

0.0

META-WELDED LAPILLI DACITE TUFF, light gray to
medium gray to yellowish gray (N7 - N5 - 5Y 8/1), fine
grained groundmass with fine to medium grained
phenocrysts and lapilli-sized clasts (15 to 45%), slightly
welded, fresh (I), strong (R4) rock, discontinuities
become moderately to closely spaced at widely spaced
intervals and in very poor to good condition,
discontinuities in poor to very poor condition occur at a
10 to 15% frequency, discontinuities in fair condition
occur at a 5 to 20% frequency.  [Ohanapecosh
Formation]
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R4 26

PLT - A

PLT - D

PLT - D
PLT - A

PLT - D

R3

27

At 128.2 feet, becomes light gray to medium gray to
yellowish gray (N7 - N5 - 5Y 8/1), fresh (I), moderately
strong to strong (R3 - R4) rock, with olive gray to dark
greenish gray (5Y 4/1 - 5GY 4/1), slightly weathered (II),
moderately weak to moderately strong (R2 - R3) rock
enveloping discontinuities

25

24 PLT - A

100

R4
R5

0.6

0.4

0.4

PLT - D

98

META-WELDED LAPILLI DACITE TUFF, greenish
gray to olive gray (5GY 6/1 - 5Y 4/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 45%), slightly welded,
slightly weathered (II), moderately strong to strong (R3 -
R4) rock, Discontinuities become moderately to closely
spaced at widely spaced intervals and in very poor to
good condition, discontinuities in poor to very poor
condition occur at a 10 to 15% frequency, discontinuities
in fair condition occur at a 5 to 20% frequency.
[Ohanapecosh Formation]

102

98

Borehole completed to 140.2 feet bgs on August 29,
2007.  Borehole was flushed in preparation of optical and
acoustical televiewer survey.  Optical and acoustical
televiewer survey completed on September 7, 2007.
Groundwater was measured at approximately 59.9 feet
bgs during drilling activities and at 58.5 feet on
September 7, 2007 prior to beginning optical borehole
survey.  Borehole backfilled with cement grout on
October 5, 2007.

At 133.3 feet, becomes moderately strong (R3) when
fresh (I) rock
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PLT - D

100

98

50

38

At 12.0 feet, becomes moderately weak (R2) rock

META-WELDED LAPILLI DACITE TUFF, light olive
gray to light greenish gray (5Y 6/1 - 5GY 8/1), fine
grained groundmass with fine to medium grained
phenocrysts and lapilli-sized clasts (15 to 45%), slightly
welded, slightly weathered (II), very weak to moderately
weak (R1 - R2) rock, discontinuities are very closely to
closely spaced and in poor to fair condition.
[Ohanapecosh Formation]

N/A

TOPSOIL/FOREST DUFF [TS], pedogenic soil, moss
and root organics with fine to coarse sand and silt, very
loose, moist.  Advanced borehole using HWT with
tri-cone advancer to approximately 2.7 feet bgs.

2.4

5

4

3

2

1

SANDY SILT [ML], fine to coarse sandy SILT, with
gravels and boulders, some organics, trace gravels,
medium stiff, dark yellowish orange to moderate
yellowish brown (10YR 6/6 - 10Y 5/4), moist.
[Colluvium]
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Township
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Washington State

R3

7

PLT - A
PLT - D

PLT - D

PLT - A

10

8

At 30.7 feet, becomes light gray to medium gray (N7 -
N5), moderately strong to strong (R3 - R4) when fresh
(I) rock

6

9

0.6

R3

R4

0.0

0.0

META-WELDED LAPILLI DACITE TUFF, light gray to
medium light gray (N7 - N6), fine grained groundmass
with fine to medium grained phenocrysts and lapilli-sized
clasts (15 to 45%), slightly welded, fresh (I), moderately
strong (R3) rock, with yellowish gray to light olive gray
(5Y 8/1 - 5Y 6/1), slightly weathered (II), moderately
weak (R2) rock enveloping discontinuities, discontinuities
become widely spaced and in good to very poor
condition, discontinuities in poor to very poor condition
occur at a 55 to 65% frequency.  [Ohanapecosh
Formation]

0.2

At 26.6 feet, discontinuities become very closely to
closely spaced and in very poor condition
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Washington State

R4

12

R4

PLT - D

PLT - D

PLT - A

PLT - D

15

PLT - D

13

META-WELDED LAPILLI DACITE TUFF, light gray to
medium light gray (N7 - N6), fine grained groundmass
with fine to medium grained phenocrysts and lapilli-sized
clasts (15 to 45%), slightly welded,  fresh (I), moderately
strong to strong (R3 - R4) rock, with yellowish gray to
light olive gray (5Y 8/1 - 5Y 6/1), slightly weathered (II),
moderately weak (R2) rock enveloping discontinuities,
discontinuities become widely spaced and in good to very
poor condition, discontinuities in poor to very poor
condition occur at a 55 to 65% frequency.
[Ohanapecosh Formation]11
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Washington State

R4

17

PLT - D

PLT - A

PLT - D

PLT - A

20

18

100 16

19

0.4

R5

R3

R4

0.0

META-WELDED LAPILLI DACITE TUFF, light gray to
medium light gray (N7 - N6), fine grained groundmass
with fine to medium grained phenocrysts and lapilli-sized
clasts (15 to 45%), slightly welded,  fresh (I), strong (R4)
rock, with yellowish gray to light olive gray (5Y 8/1 - 5Y
6/1), slightly weathered (II), moderately weak (R2) rock
enveloping discontinuities, discontinuities become
moderately to closely spaced at widely spaced intervals
and in poor to good condition, discontinuities in poor
condition occur at 12 to 17% frequency.  [Ohanapecosh
Formation]

0.0

At 79.0 feet, becomes strong to very strong (R4 - R5)
when fresh (I) rock, and moderately strong (R3) when
slightly weathered (II) rock
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R5

R5
R5

R4

Washington State

R4

23

PLT - D

PLT - D

PLT - D
PLT - A

PLT - A

R4

24

At 106.2 feet, becomes yellowish gray to olive gray (5Y
8/1 - 5Y 4/1), slightly weathered (II), moderately weak to
moderately strong (R2 - R3) rock and discontinuities are
very closely to closely spaced and in poor condition

22

21
PLT - D

98

R4

0.0

2.0

0.4

0.7

PLT - A

102

META-WELDED LAPILLI DACITE TUFF, light gray to
medium light gray (N7 - N6), fine grained groundmass
with fine to medium grained phenocrysts and lapilli-sized
clasts (15 to 45%), slightly welded,  fresh (I), strong to
very strong (R4 - R5) rock, with yellowish gray to light
olive gray (5Y 8/1 - 5Y 6/1), slightly weathered (II),
moderately strong (R3) rock, discontinuities become
moderately to closely spaced at widely spaced intervals
and in poor to good condition, discontinuities in poor
condition occur at 12 to 17% frequency.  [Ohanapecosh
Formation]

100

Borehole completed to 114.0 feet bgs on August 25,
2007.  Borehole was flushed in preparation of optical and
acoustical televiewer survey.  Optical and acoustical
televiewer survey completed on September 5, 2007.
Groundwater was measured at approximately 21.3 feet
bgs during drilling activities and at 65.9 feet on
September 5, 2007 prior to beginning optical borehole
survey.  Borehole backfilled with cement grout on
October 6, 2007.

At 108.9 feet, becomes light gray to medium light gray
(N7 - N6), fresh (I), strong to very strong (R4 - R5) rock

At 107.6 feet, becomes very weak to moderately weak
(R1 - R2) rock
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META-WELDED LAPILLI DACITE TUFF, olive gray
(5Y 4/1), fine grained groundmass with fine to medium
grained phenocrysts and lapilli-sized clasts (15 to 55%),
slightly welded, slightly weathered (II), moderately strong
(R3) rock, discontinuities are moderately to closely
spaced and in poor to good condition, discontinuities in
poor condition occur at a 3 to 8% frequency,
discontinuities in fair condition occur at a 5 to 30%
frequency.  [Ohanapecosh Formation]

4

3

2

194

>>

SR
8of

Project

Sheet

2007 I-90 Geotechnical New Alignment Feasibility Investigation Driller

LOG OF TEST BORING

1

2

3

4

5

6

5

10

15

20

1426299.7

September 8, 2007

Job No.

Department of Transportation Start Card

1
Elevation

S. Wilson/S. Tunison

HOLE No.
90 2745.5 ft (836.8 m)

2628

RE02072

RKS-18-07

Lic#

03-2007

Offset

Well ID#

Range

Method

Inspector

Skid-Mounted Burley 5500-2

Easting

A. Shriver

Latitude

Start

Kittitas

Longitude

Equipment

Subsection

Completion

R
O

C
K

  N
A

F 
B

O
R

E
H

O
LE

S
_2

00
7.

G
P

J 
   

2/
13

/0
9

47°21'06.741"NNorthing

Station

Site Address

22N

121°21'49.651"W

Interstate 90, Milepost 56.5 to 59.0

737296.78

County 11ESection

September 5, 2007



D
ep

th
 (f

t)

>>

Washington State

R2

6

META-WELDED LAPILLI DACITE TUFF, olive gray
(5Y 4/1), fine grained groundmass with fine to medium
grained phenocrysts and lapilli-sized clasts (15 to 55%),
slightly welded, slightly weathered (II), moderately strong
(R3) rock, discontinuities are moderately to closely
spaced and in poor to good condition, discontinuities in
poor condition occur at a 3 to 8% frequency,
discontinuities in fair condition occur at a 5 to 30%
frequency.  [Ohanapecosh Formation]
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(N4 - 5Y 4/1), fresh (I), moderately weak to moderately
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META-WELDED LAPILLI DACITE TUFF, medium
dark gray to olive gray (N4 - 5Y 4/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 55%), slightly welded,
slightly weathered (II), moderately strong (R3) rock,
discontinuities are moderately to closely spaced and in
poor to good condition, discontinuities in poor condition
occur at a 3 to 8% frequency, discontinuities in fair
condition occur at a 5 to 30% frequency.  [Ohanapecosh
Formation]
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At 65.5 feet, becomes moderately weathered (III) rock

At 64.9 feet, becomes slightly weathered (II), moderately
weak to moderately strong (R2 - R3) rock
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At 75.9 feet, becomes slightly to moderately weathered
(II - III), moderately weak to moderately strong (R2 - R3)
rock

META-WELDED LAPILLI DACITE TUFF, medium
dark gray to olive gray (N4 - 5Y 4/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 55%), slightly welded,
slightly weathered (II), moderately weak to moderately
strong (R2 - R3) rock, discontinuities are moderately to
closely spaced and in poor to good condition,
discontinuities in poor condition occur at a 3 to 8%
frequency, discontinuities in fair condition occur at a 5 to
30% frequency.  [Ohanapecosh Formation]
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META-WELDED LAPILLI DACITE TUFF, medium
dark gray to olive gray (N4 - 5Y 4/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 55%), slightly weathered
(II), moderately weak to moderately strong (R2 - R3)
rock, discontinuities become moderately to closely
spaced at widely spaced interval and in poor to good
condition, discontinuities in poor condition occur at a 10
to 15% frequency.  [Ohanapecosh Formation]
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META-WELDED LAPILLI DACITE TUFF, medium
dark gray to olive gray (N4 - 5Y 4/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 55%), slightly weathered
(II), moderately weak to moderately strong (R2 - R3)
rock, discontinuities become moderately to closely
spaced at widely spaced interval and in poor to good
condition, discontinuities in poor condition occur at a 10
to 15% frequency.  [Ohanapecosh Formation]
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At 167.0 feet, becomes very strong (R5) rock

At 163.0 feet, becomes medium bluish gray to medium
dark gray (5B 5/1 - N4), fresh (I), strong (R4) rock

At 150.9 feet, discontinuities become very closely
spaced and in poor condition

META-WELDED LAPILLI DACITE TUFF, medium
dark gray to olive gray (N4 - 5Y 4/1), fine grained
groundmass with fine to medium grained phenocrysts
and lapilli-sized clasts (15 to 55%), slightly weathered
(II), moderately weak to moderately strong (R2 - R3)
rock, discontinuities become moderately to closely
spaced at widely spaced interval and in poor to good
condition, discontinuities in poor condition occur at a 10
to 15% frequency.  [Ohanapecosh Formation]
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PLT - A

PLT - D

META-WELDED LAPILLI DACITE TUFF, medium
bluish gray to medium dark gray (5B 5/1 - N4), fine
grained groundmass with fine to medium grained
phenocrysts and lapilli-sized clasts (15 to 55%), fresh (I),
very strong (R5) rock, discontinuities become moderately
to closely spaced at widely spaced interval and in poor to
good condition, discontinuities in poor condition occur at
a 10 to 15% frequency.  [Ohanapecosh Formation]

Borehole completed to 185.0 feet bgs on September 8,
2007.  Borehole was flushed in preparation of optical and
acoustical televiewer survey.  Optical and acoustical
televiewer survey completed on September 22, 2007.
Borehole completed with one vibrating wire piezometer at
183.5 feet bgs and TDR cable to 185.0 feet bgs on
September 25, 2007.  Refer to well construction diagram
and below for as-built construction details.  Groundwater
was measured at approximately 71.5 feet bgs during
drilling activities and at 144.8 feet on September 22,
2007 prior to beginning optical borehole survey.

VWP #92268 = 69.0 to 70.5 feet bgs
TDR Cable installed to 185.0 bgs
#10-20 silica sand filter pack from 158.0 to 185.0 feet
bgs
Grout mix from 0.0 to 158.0 feet bgs:

1 94 lb bag Type I-II Portland Cement
30 gallons water
5 to 10 lbs pure bentonite powder

Well Tag # = APC 421
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4

At 17.6 to 17.9 feet, becomes highly weathered (IV),
extremely weak (R0) rock

At 15.3 feet, becomes slightly to moderately weathered
(II - III), moderately weak to moderately strong (R2 - R3)
rock, discontinuities become moderately to closely
spaced and in poor and good condition, discontinuities in
poor condition occur at a 10 to 30% frequency

At 12.0 to 12.5 feet, becomes highly weathered (IV),
extremely weak (R0) rock

META-WELDED LAPILLI DACITE TUFF, pale
yellowish brown to dark yellowish brown (10YR 6/2 -
10YR 4/2), fine grained groundmass with fine to medium
grained phenocrysts and lapilli-sized clasts (20 to 45%),
moderately weathered (III), very weak to moderately
weak (R1 - R2) rock, discontinuities are closely spaced
and in fair to very poor condition.  [Ohanapecosh
Formation]

Blow Counts/0.5' = 9, 50/0.4' [N = 50/0.4', Recovery =
0.6'/0.9']

GRAVEL [GP - GM], fine to coarse subangular to
subrounded GRAVEL, with fine to coarse sand, trace
silt, medium dense, pale yellowish brown to dark
yellowish brown (10YR 6/2 - 10YR 4/2), moist.
[Colluvium]

Blow Counts/0.5' = 4, 2, 25 [N = 27, Recovery = 0.5'/1.5']

GRAVEL [GP], fine to coarse, angular to subangular
GRAVEL, cobbles and boulders, with fine to coarse
sand, loose, dry.  [Anthropogenic Fill]
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At 40.8 to 41.8 feet, becomes slightly to moderately
weathered (II - III) rock, discontinuity in poor to very poor
condition
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META-WELDED LAPILLI DACITE TUFF, medium
light gray (N6), fine grained groundmass with fine to
medium grained phenocrysts and lapilli-sized clasts (20
to 45%), fresh (I), moderately weak to moderately strong
(R2 - R3) rock, with dark yellowish orange to pale
yellowish brown (10YR 6/6 - 10YR 6/2) enveloping
discontinuities, discontinuities become moderately to
closely spaced and in poor to good condition,
discontinuities in poor and fair condition occur at a 5 to
15% frequency.  [Ohanapecosh Formation]
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At 51.3 feet, discontinuities become closely to very
closely spaced at very widely spaced intervals and in
good condition

META-WELDED LAPILLI DACITE TUFF, medium
light gray (N6), fine grained groundmass with fine to
medium grained phenocrysts and lapilli-sized clasts (20
to 45%), slightly weathered (I) to moderately weathered
(II), moderately weak to moderately strong (R2 - R3)
rock, with dark yellowish orange to pale yellowish brown
(10YR 6/6 - 10YR 6/2) enveloping discontinuities,
discontinuities become moderately to closely spaced and
in poor to good condition, discontinuities in poor and fair
condition occur at a 5 to 15% frequency.  [Ohanapecosh
Formation]
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META-WELDED LAPILLI DACITE TUFF, medium
light gray (N6), fine grained groundmass with fine to
medium grained phenocrysts and lapilli-sized clasts (20
to 45%), slightly weathered (I) to moderately weathered
(II), moderately weak to moderately strong (R2 - R3)
rock, with dark yellowish orange to pale yellowish brown
(10YR 6/6 - 10YR 6/2) enveloping discontinuities,
discontinuities become closely to very closely spaced at
very widely spaced intervals and in good condition.
[Ohanapecosh Formation]

17

At 76.9 to 77.9 feet, becomes slightly weathered (II),
very weak to moderately weak (R1 - R2), discontinuities
become very closely spaced and in good condition

15
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0.8

0.0

>2.4

0.0

102
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PLT - A

98

At 90.2 to 90.6 feet, discontinuity in poor condition

At 85.9 feet, discontinuities become moderately to
closely spaced and in fair to good condition

At 80.0 feet, becomes fresh (I), moderately strong (R3)
rock, discontinuities become closely to very closely
spaced at very widely spaced intervals and in good
condition
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20
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PLT - D
PLT - A

META-WELDED LAPILLI DACITE TUFF, medium
light gray (N6), fine grained groundmass with fine to
medium grained phenocrysts and lapilli-sized clasts (20
to 45%), fresh (I), moderately strong (R3) rock, with dark
yellowish orange to pale yellowish brown (10YR 6/6 -
10YR 6/2), slightly weathered (II), moderately weak (R2)
rock enveloping discontinuities, discontinuities become
very closely spaced at moderately spaced intervals and
in good condition.  [Ohanapecosh Formation]

Borehole completed to 105.1 feet bgs on September 20,
2007.  Borehole was overcased with HWT casing to 11.5
feet bgs and was flushed in preparation of optical and
acoustical televiewer survey.  Optical and acoustical
televiewer survey completed on September 20, 2007.
Borehole completed with one vibrating wire piezometer at
103.1 feet bgs on September 21, 2007.  Refer to well
construction diagram and below for as-built construction
details.  Groundwater was measured at approximately
5.4 feet bgs during drilling activities and at 65.0 feet on
September 20, 2007 prior to beginning optical borehole
survey.

VWP #92270 = 101.6 to 103.1 feet bgs
#10-20 silica sand filter pack from 90.0 to 105.1 feet bgs
Grout mix from 0.0 to 90.0 feet bgs:

1 94 lb bag Type I-II Portland Cement
30 gallons water
25 to 35 lbs pure bentonite powder

Well Tag # = APC 419
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5 At 14.5 feet, core becomes medium dark gray (N4).

At 9.5 feet, core becomes strong (R4).

At 7.8 feet, core becomes fresh (I) and moderately
strong (R3) to strong (R4).

META WELDED LAPILLI TUFF, medium gray (N5),
massive aphanitic groundmass with fine to medium
phenocrysts(10-20%), lapilli sized rock fragments
(10-20%), lapilli sized pumice fragments (10-15%),
slightly weathered (II), moderately strong (R3).
Discontinuites are closely spaced and in fair condition.
[Ohanapecosh Formation]

SILTY SAND, GRAVEL, COBBLE, AND BOULDERS
[SM/GM], sub-angular to sub-rounded, loose to very
dense, medium gray (N4), moist, homogeneous.
[Colluvium]

The borehole collar elevation is approximately 1.2 feet
below the existing ground surface due to rig platform
preparation.  There was approximately 1 foot of topsoil
encountered.
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At 39.5 feet, core becomes brownish gray (5YR 4/1) to
medium dark gray (N4), fresh (I) to slightly weathered
(II), moderately strong (R3), and discontinuities become
closely spaced and in fair condition.

At 34.0 feet, core becomes medium dark gray (N4),
fresh (I), strong (R4), and discontinuities become
moderately spaced.

At 29.5 feet, core becomes grayish brown (5YR 4/1),
slightly weathered (II), and  discontinuities become
closely spaced and in fair condition.

At 27.9 feet, core becomes fresh (I) to slightly weathered
(II) and moderately strong (R3) to strong (R4).

At 23.4 feet, core becomes fresh (I) and discontinuities
become moderately spaced and in fair to good condition.

META WELDED LAPILLI TUFF, medium gray (N5) to
dark gray (N4) to brownish gray (5YR 4/1), massive
aphanitic groundmass with fine to medium phenocrysts
(10-20%), lapilli sized rock fragments (10-15%), lapilli
sized pumice fragments (5-8%), fresh (I) to slightly
weathered (II), strong (R4).  Discontinuites are closely to
moderately spaced and in fair condition.  [Ohanapecosh
Formation]
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Washington State
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R2 PLT-D

PLT-D

22

21

20

At 49.5 feet, core becomes fresh (I), strong (R4), and
discontinuities become moderately spaced and in good
condition.

18

At 54.5 feet, core becomes medium gray (N5) to
greenish gray (5B 6/1).

19

104

0.6

0.4

0.8

1.0

9.8
META WELDED LAPILLI TUFF, medium gray (N5) to
dark gray (N4), massive aphanitic groundmass with fine
to medium  phenocrysts (10-20%), lapilli sized rock
fragments (5-7%), lapilli sized pumice fragments (3-5%),
slightly weathered (II) to moderately weathered (III),
moderately strong (R3) to strong (R4).  Discontinuites
are closely spaced and in poor to fair condition.
[Ohanapecosh Formation]
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At 64.5 feet, core becomes medium gray (N5) to
greenish gray (5B 6/1).

At 59.5 feet, core becomes medium gray (N5) and
strong (R4) to very strong (R5).
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Washington State

R2

24

R1

PLT-D

PLT-D

PLT-A

PLT-D

27

META WELDED LAPILLI TUFF, greenish gray (5G
6/1), massive aphanitic groundmass with fine to medium
phenocrysts (5-12%), lapilli sized sized rock fragments
(10-12%), lapilli sized pumice fragments (5-10%), fresh
(I), strong (R4) to very strong (R5).  Discontinuites are
closely to moderately spaced and in fair condition.
[Ohanapecosh Formation]

25

At 74.5 feet, core becomes strong (R4) and
discontinuities become moderately spaced and in fair
condition.
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At 92.0 feet, discontinuities become closely spaced and
in fair condition.

At 79.5 feet, core becomes greenish gray (5B 6/1) and
moderately strong (R3).
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PLT-D

PLT-A

PLT-D

PLT-D

32

At 99.5 feet, core becomes medium gray (N5) to
greenish gray (5G 6/1).

30

At 104.5 feet, core becomes greenish gray (5G 6/1) and
moderately strong (R3) to strong (R4).

28

31100

0.2

0

0.6

0.4

0.4

META WELDED LAPILLI TUFF, greenish gray (5G
6/1), massive aphanitic groundmass with fine to medium
phenocrysts (5-15%), lapilli sized rock fragments
(7-15%), lapilli pumice fragments (3-5%), fresh (I),
moderately strong (R3).  Discontinuites are moderately
to widely spaced and in fair to good condition.
[Ohanapecosh Formation]
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At 109.5 feet, core becomes strong (R4).
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Borehole completed to 119.5 feet below ground surface
(bgs) on October 15, 2008. Borehole was overcased with
HWT casing to 7.1 feet bgs and was flushed in
preparation of optical and acoustical televiewer survey.
Optical and acoustical televiewer survey completed on
October 12, 2008. Borehole completed with time domain
reflectometry cable from ground surface to 119.5 feet
bgs.  Groundwater was measured at 46.5 ft. bgs on
October 15, 2008 prior to beginning optical borehole
survey.  Borehole backfilled with cement grout on
October 30, 2008.

Grout mix from 0.0 to 119.5 feet bgs:
One 94 pound bag of Type I-II Portland Cement
6 gallons of water

Well Tag # = APA 653
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100
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At 18.6 feet, discontinuities become very closely spaced
and in poor to fair condition.

At 16.0 feet, core becomes moderately strong (R3).

META WELDED LAPILLI TUFF, greenish gray (5G
6/1), massive aphanitic groundmass with fine to medium
phenocrysts (10-20%), lapilli sized rock fragments
(10-20%), lapilli sized pumice fragments (10-15%), fresh
(I) to slightly weathered (II), moderately weak (R2).
Discontinuites are closely spaced and in poor to fair
condition.  [Ohanapecosh Formation]

SILTY SAND WITH GRAVEL, COBBLES, AND
BOULDERS [SM/GM], sub-angular to sub-rounded,
loose to very dense, medium gray (N4), moist,
homogeneous. [Colluvium]

PLT-D
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1 The borehole collar elevation is approximately 3 feet
below the existing ground surface due to rig platform
preparation.  There was approximately 1 foot of topsoil
encountered.
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Burley 5500
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At 30.2 feet, core becomes moderately strong (R3) to
strong (R4) and discontinuities become moderately
spaced and in fair condition.
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META WELDED LAPILLI TUFF, greenish gray (5G
6/1), massive aphanitic groundmass with fine to medium
phenocrysts, lapilli sized rock fragments, lapilli sized
pumice fragments, fresh (I) to slightly weathered (II),
moderately strong (R3) to strong (R4).  Discontinuites
are closely to moderately spaced and in poor to fair
condition.  [Ohanapecosh Formation]
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At 26.0 feet, core becomes moderately strong (R3).
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At 36.0 feet, discontinuities become widely spaced and
in good condition.
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META WELDED LAPILLI TUFF, greenish gray (5G
6/1), massive aphanitic groundmass with fine to medium
phenocrysts (10-20%), lapilli sized rock fragments
(10-20%), lapilli sized pumice fragments (10-15%), fresh
(I), moderately strong (R3) to strong (R4).
Discontinuites are widely spaced and in good condition.
[Ohanapecosh Formation]

12

At 53.6 feet, core becomes moderately weathered (III) to
highly weathered (IV), extremely weak (R1), and
discontinuities become closely spaced and in poor
condition.  Observed crushed rock with clay infilling.
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At 66.0 feet, core becomes moderately strong (R3) to
strong (R4) and discontinuities become closely to
moderately spaced and in fair condition.

At 61.0 feet, discontinuities become closely to very
closely spaced and in poor condition.

At 55.3 feet, core becomes fresh (I) and moderately
strong (R3).
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At 92.0 feet, core becomes fresh (I), moderately strong
(R3), and discontinuities are closely spaced and in fair
condition.

At 83.0 to 92.0 feet, core becomes highly weathered (IV)
and extremely weak (R0) to moderately weak (R2), and
discontinuities become close to very close and in poor to
fair condition.  Area of poor core recovery.

At 81.0 to 82.6 feet, core becomes fresh (I) to slightly
weathered (II), moderately weak (R2) to moderately
strong (R3), and discontinuities become closely spaced
and in poor to fair condition.

At 77.5 to 81.0 feet core becomes highly weathered (IV)
and extremely weak (R0) to moderately weak (R2), and
discontinuities become close to very close and in poor to
fair condition.  Area of poor core recovery.

At 74.4 feet, core becomes fresh (I) to slightly weathered
(II) and very weak (R1) to moderately weak (R2).
Observed 4 to 8 healed fractures per foot.

At 73.8 feet, core becomes highly weathered (IV) and
extremely weak (R0).  Observed possible shear zone
with sandy gouge and slicken-sides.

META WELDED LAPILLI TUFF, greenish gray (5G
6/1), massive aphanitic groundmass with fine to medium
phenocrysts (10-20%), lapilli sized rock fragments
(10-20%), lapilli sized pumice fragments (10-15%), fresh
(I) to slightly weathered (II), moderately strong (R3) to
strong (R4).  Discontinuites are closely spaced and in
poor to fair condition.  [Ohanapecosh Formation]
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META WELDED LAPILLI TUFF, greenish gray (5G
6/1), massive aphanitic groundmass with fine to medium
phenocrysts (10-20%), lapilli sized rock fragments
(10-20%), lapilli sized pumice fragments (15-20%), fresh
(I), moderately strong (R3).  Discontinuites are very
closely to closely spaced and in poor to fair condition.
[Ohanapecosh Formation]

Borehole completed to 101.0 feet below ground surface
(bgs) on October 21, 2008.  Borehole was flushed in
preparation of optical and acoustical televiewer survey.
Optical and acoustical televiewer survey completed on
November 07, 2008.  Groundwater was measured at
approximately 10.0 feet bgs during drilling activities and
at 54.5 feet on November 7, 2007 prior to beginning
optical borehole survey.  Borehole backfilled with cement
grout on November 7, 2007.
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At 11.8 feet, core becomes extremely weak (R0) and
highly weathered (IV).

At 9.0 feet, core becomes pale blue (5PB 7/2), fresh (I)
to moderately weathered (II) and discontinuities become
closely spaced and in poor to fair condition.

At 6.0 feet, core becomes slightly weathered (II) to
moderately weathered (III) and moderately weak (R2).

META WELDED LAPILLI TUFF, light bluish gray (5B
7/1) with pale yellowish orange (10YR 7/6) staining on
discontinuity surfaces and pumice fragments, massive
aphanitic groundmass with fine to medium phenocrysts
(10-15%), lapilli sized rock and pumice fragments
(10-20%), moderately weathered (III), very weak (R1) to
moderately weak (R2).  Discontinuites are closely
spaced and in poor to fair condition.  [Ohanapecosh
Formation]

SILTY SAND WITH GRAVEL, COBBLES, AND
BOULDERS [SM/GM], sub-angular to sub-rounded,
loose to dense, medium gray (N4) to light bluish gray (5B
7/1) to grayish orange (10YR 7/4), dry to moist.
[Colluvium]

The borehole collar elevation is approximately 1.5 feet
below the existing ground surface due to rig platform
preparation.  There was approximately 1 foot of topsoil
encountered.
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At 13.6 feet, core becomes slightly (II) to moderately
weathered (III) and moderately weak (R2) to moderately
strong (R3).
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At 18.8 feet, core becomes completely weathered (V)
and extremely weak (R0).
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META WELDED LAPILLI TUFF, pale blue (5PB 7/2)
with pale yellowish orange (10YR 8/6) staining on
discontinuity surfaces and pumice fragments, massive
aphanitic groundmass with fine to medium phenocrysts
(10-15%), lapilli sized rock and pumice fragments
(10-20%), slightly weathered (II) to moderately
weathered (III), very weak (R1) to moderately weak (R2).
Discontinuites are closely spaced and in fair condition.
[Ohanapecosh Formation]
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At 28.5 feet, core becomes fresh (I) to slightly weathered
(II).
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At 23.4 feet, core becomes extremely weak (R0) and
highly weathered (IV).

100

At 25.8 feet, core becomes light blue gray (5B 7/1),
slightly weathered (II), moderately weak (R2) and
discontinuities become moderately spaced and in fair
condition.

96

At 42.0 feet, core becomes moderately weak (R2) to
moderately strong (R3).

At 32.4 feet, core becomes pale blue (5PB 7/2), fresh (I)
to slightly weathered (II), and discontinuities become
moderately to widely spaced and in fair to good condition.
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META WELDED LAPILLI TUFF, pale blue (5PB 7/2)
with pale yellow orange (10YR 8/6) staining on
discontinuity surfaces and pumice fragments, massive
aphanitic groundmass with fine to medium phenocrysts
(10-15%), lapilli sized rock and pumice fragments
(10-20%), fresh (I) to slightly weathered (II), moderately
weak (R2) to moderately strong (R3).  Discontinuites are
moderately spaced and in fair to good condition.
[Ohanapecosh Formation]
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At 46.9 feet, core becomes fresh (I) to slightly
weathering (II) and discontinuities become widely spaced
and in fair condition.
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At 66.2 feet, core becomes fresh (I) and moderately
strong (R3).

At 60.7 feet, discontinuities become moderately to widely
spaced and in fair to good condition.

At 59.5 feet, core becomes fresh (I) to slightly weathered
(II) and discontinuities become moderately spaced and in
fair condition.
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META WELDED LAPILLI TUFF, pale blue (5PB 7/2) to
light blue gray (5B 7/1) with pale yellow orange (10YR
6/6) staining on discontinuity surfaces and pumice
fragments, massive aphanitic groundmass with fine to
medium phenocrysts (10-15%), lapilli sized rock and
pumice fragments (10-15%), fresh (I) to slightly (II)
weathered, moderately weak (R2) to moderately strong
(R3).  Discontinuites are moderately to widely spaced
and in fair to good condition.  [Ohanapecosh Formation]

19

22

1.0

96

82

93

100

PLT-D

100

0.8

At 92.5 feet, core becomes strong (R4).

At 87.2 feet, core becomes fresh (I), moderately strong
(R3) to strong (R4), and discontinuities become
moderately to widely spaced and in fair condition.

At 84.5 feet, core becomes slightly weathered (II),
moderately weak (R2) to moderately strong (R3), and
discontinuities become closely spaced and in poor to fair
condition.

At 79.5 feet, core becomes light blue gray (5B 7/1), fresh
(I), moderately strong (R3) to strong (R4), and
discontinuities become moderately to widely spaced and
in fair condition.

At 75.4 feet, core becomes fresh (I) to slightly weathered
(II) and moderately weak (R2) to moderately strong (R3).

At 74.5 feet, core becomes fresh (I), moderately strong
(R3), and discontinuities become moderately spaced and
in fair condition.
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26

META WELDED LAPILLI TUFF, pale blue (5PB 7/2) to
light blue gray (5B 7/1), massive aphanitic groundmass
with fine to medium phenocrysts (10-15%), lapilli sized
rock and pumice fragments (10-20%), fresh (I), strong
(R4).  Discontinuites are moderately spaced and in fair
condition.  [Ohanapecosh Formation]
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At 112.9 feet, discontinuities become closely spaced and
in poor to fair condition.
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At 98.5 feet, core becomes moderately strong (R3) to
strong (R4) and discontinuities become closely spaced
and in poor to fair condition.
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At 106.9 feet, core becomes greenish gray (5G 6/1) and
discontinuities become moderately spaced and in fair
condition.

92

At 116.5 feet, discontinuities become closely to
moderately spaced and in poor to fair condition.
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META WELDED LAPILLI TUFF, pale blue (5PB 7/2) to
light blue gray (5B 7/1), massive aphanitic groundmass
with fine to medium phenocrysts (10-15%), lapilli sized
rock and pumice fragments (10-20%), fresh (I),
moderately strong (R3) to strong (R4).  Discontinuites
are closely spaced and in fair condition.  [Ohanapecosh
Formation]

At 126.5 feet, discontinuties become closely spaced and
in poor to fair condition.

At 130.0 feet, core becomes greenish gray (5G 6/1),
fresh (I), moderately strong (R3) to strong (R4), and
discontinuities become closely to moderately spaced and
in fair condition.

At 134.5 feet, discontinuities become moderately to
widely spaced and in fair condition.

Borehole completed to 139.5 feet below ground surface
(bgs) on October 15, 2008. Borehole was overcased with
HWT casing and was flushed in preparation of optical
and acoustical televiewer survey. Optical and acoustical
televiewer survey completed on October 17, 2008.
Borehole completed with two vibrating wire piezometers
at 100.0 feet and 138.0 feet bgs.  Borehole completed
with time domain reflectometry cable from ground
surface to 75.0 feet bgs.  Borehole installation completed
on November 07, 2008.

VWP# 92732 (98.5 - 100.0 feet bgs)
VWP# 92734 (136.5 - 138.0 feet bgs)
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#10-20 silica sand filter pack from 124.0 feet to 139.5
feet bgs.
Grout mix from 0.0 to 124.0 feet bgs:

One 94 pound bag of Type I-II Portland Cement
30 gallons of water
25 pounds of bentonite powder

Well Tag # = APA 654
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At 17.3 feet, discontinuities become closely to
moderately spaced and in fair condition.

At 14.0 feet, core becomes light bluish gray (5B 7/1) to
pale yellow orange (10YR 8/6), slightly weathered (II) to
moderately weathered (III), and moderately weak (R2).

At 11.3 feet, core becomes grayish orange (10YR 7/4),
moderately weathered (III) to completely weathered (V),
very weak (R0) to moderately weak (R2), and
discontinuities become closely spaced and in poor
condition.  Observed clay zones.

At 9.5 feet, core becomes slightly weathered (II) and
moderately weak (R2).

META WELDED LAPILLI TUFF, pale blue (5PB 7/2) to
pale yellowish orange (10YR 8/6), massive, aphanitic
groundmass with fine to medium phenocrysts, lapilli
sized rock and pumice fragments, slightly weathered (II)
to moderately weathered (III), moderately weak (R2) to
moderately strong (R3).  Discontinuites are closely
spaced and in fair condition.  [Ohanapecosh Formation]

SILTY SAND WITH GRAVEL, COBBLES, AND
BOULDERS [SM/GM], sub-angular to sub-rounded,
loose to dense, pale yellowish orange (10YR 8/6) to
medium reddish brown (10R 4/6), dry to moist.
[Colluvium]
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1 The borehole collar elevation is approximately 1.5 feet
below the existing ground surface due to rig platform
preparation.  There was approximately 1 foot of topsoil
encountered.
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META WELDED LAPILLI TUFF, light bluish gray (5B
7/1) to pale yellowish orange (10YR 8/6), massive,
aphanitic groundmass with fine to medium phenocrysts,
lapilli sized rock and pumice fragments, slightly
weathered (II) to moderately weathered (III), moderately
weak (R2).  Discontinuites are closely to moderately
spaced and in fair condition.  [Ohanapecosh Formation]
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At 32.9 feet, discontinuities become closely spaced and
in poor to fair condition.
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At 24.5 feet, core becomes moderately weak (R2) to
moderately strong (R3).
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At 29.5 feet, core becomes slightly weathered (II),
moderately weak (R2), and discontinuities become
moderately spaced and in fair condition.

100

100

At 40.0 feet, core becomes bluish gray (5B 7/1) to dark
gray (N4), fresh (I) to slightly weathered (II), and
moderately weak (R2) to moderately strong (R3).
Observed pale yellowish orange (10YR 8/6) weathering
envelopes around discontinuities.
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Washington State
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PLT-D

13

META WELDED LAPILLI TUFF, bluish gray (5B 7/1)
to medium bluish gray (5B 5/1), pale yellowish orange
(10YR 8/6) staining on slightly weathered surfaces,
massive, aphanitic groundmass with lapilli sized rock and
pumice fragments, fresh (I) to slightly (II) weathered,
moderately weak (R2) to moderately strong (R3).
Discontinuites are closely to moderately spaced and in
poor to fair condition.  [Ohanapecosh Formation]
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37
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At 68.3 feet, core becomes completey weathered (V) and
extremely weak (R0).  Possible top of fault zone.

At 65.7 feet, core becomes fresh (I) to slightly weathered
(II), moderately weak (R2) to moderately strong (R3),
and discontinuities become closely to moderately spaced
and in fair condition.

At 56.5 feet, core becomes slightly weathered (II) and
discontinuities become closely to moderately spaced and
in fair condition.

At 53.1 feet, core becomes fresh (I) to slightly weathered
(II), moderately strong (R3), and discontinuities become
moderately spaced and in fair condition.
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META WELDED LAPILLI TUFF, bluish gray (5B 7/1)
to medium bluish gray (5B 5/1), pale yellowish orange
(10YR 8/6) staining on slightly weathered surfaces,
massive, aphanitic groundmass with lapilli sized rock and
pumice fragments, fresh (I) to slightly (II) weathered,
moderately weak (R2) to moderately strong (R3).
Discontinuites are closely spaced and in poor to fair
condition.  [Ohanapecosh Formation]

At 73.8 feet, core becomes grayish orange (10YR 7/4) to
pale yellow (10YR 8/6), moderately weathered (III), and
extremely weak (R0) to very weak (R1).

At 75.5 feet, core becomes completely weathered (V)
and extremely weak (R0).  Clay filled fault zone with
mylonite present.
At 76.5 feet, core becomes pale purple (5P 6/2) to light
bluish gray (5B 7/1), fresh (I), and moderately strong
(R3).  Observed no weathering envelopes around
discontinuities.  Numerous mylonite filled faults with
gouge up to 5 millimeters thick and slicken-sides along
shears.

At 79.5 feet, core becomes light bluish gray (5B 7/1),
fresh (I) to slightly weathered (II), and moderately weak
(R2) to moderately strong (R3).
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Borehole completed to 89.5 feet below ground surface
(bgs) on October 14, 2008.  Borehole was overcased
with HWT casing and flushed in preparation of optical
and acoustical televiewer survey.  Optical and televiewer
surveys were completed on October 17, 2008.  Borehole
completed with time domain reflectometry cable from
ground surface to 89.5 feet bgs.  Borehole backfilled with
cement grout on November 06, 2008.

Grout mix from 0.0 to 89.5 feet bgs:
One 94 pound bag of Type I-II Portland Cement
6 gallons of water

Well Tag# = APA 655
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SPT

At 15.9 feet, core becomes fresh (I), moderately strong
(R3), and discontinuities become widely spaced and in
fair condition.

At 14.5 feet, core becomes moderately weathered (III)
and moderately weak (R2).  Observed clay filled
discontinuity.

At 12.2 feet, core becomes fresh (I) to slightly weathered
(II) and moderately strong (R3).

SANDSTONE, salt and pepper, medium light gray (N6)
to light gray (N7) and gayish black (N2), massive, fine to
medium grained with 15-25% rock fragments,
moderately weathered (III), and moderately weak (R2).
Discontinuites are moderately spaced and in fair
condition.  [Naches Formation]

At 10.7 feet, Standard Penetration Test using 30" drop
and 140 pound hammer using a cathead mechanism.
Values = 25; N = 25 for 2 inches.

At 5.7 feet, Standard Penetration Test using 30" drop
and 140 pound hammer using a cathead mechanism.
Values = 13, 16, 25; N = 41.

SILTY SAND WITH GRAVEL, angular to sub-rounded,
dense, dark gray (N4) to medium brown (5YR 4/4), dry
to moist.  [Alpine Till]

The borehole collar elevation is approximately 0.5 feet
below the existing ground surface due to rig platform
preparation.  There was approximately 1 foot of topsoil
encountered.
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SANDSTONE, salt and pepper, medium light gray (N6)
to light gray (N7) and gayish black (N2), massive, fine to
medium grained with 15-25% rock fragments, fresh (I),
and moderately strong (R3).  Discontinuites are widely
spaced and in fair condition.  [Naches Formation]

At 26.9 to 27.1 feet, observed clay filled discontinuity.

Borehole completed to 35.5 feet below ground surface
(bgs) on October 25, 2008.  Borehole was flushed in
preparation of optical and acoustical televiewer survey.
Optical and acoustical televiewer survey completed on
November 07, 2008.  Borehole backfilled with cement
grout on November 9, 2008.
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3 At 6.5 feet, Standard Penetration Test using 30" drop
and 140 pound hammer using a cathead mechanism.
Values = 6, 6, 6; N = 12.

SILTY SAND WITH GRAVEL [SM/GM], angular to
rounded, hard, dense, dark yellowish brown (10YR 4/6),
moist.  [Alpine Till]

The borehole collar elevation is approximately 0.5 feet
below the existing ground surface due to rig platform
preparation.  There was approximately 1 foot of topsoil
encountered.
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R. Beyer
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Well ID# Burley 5500
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PLT-D

PLT-D

PLT-D

META WELDED LAPILLI TUFF, medium bluish gray
(5B 5/1) to medium gray (N6) to medium light gray (N7),
massive aphanitic groundmass with fine to medium
phenocrysts (10-15%), lapilli sized rock fragments
(5-7%), lapilli sized pumice fragments (5-7%), fresh (I) to
slightly (II) weathered, moderately weak (R2) to
moderately strong (R3).  Discontinuites are moderately
spaced and in fair condition.  [Naches Formation]
At 22.5 feet, core becomes medium dark gray (N4),
fresh (I) and moderately strong (R3).  Observed weakly
welded and rounded pumice fragments.

At 26.5 feet, core becomes moderately weak (R2) to
moderately strong (R3).

Borehole completed to 35.0 feet below ground surface
(bgs) on November 07, 2008.  Borehole was flushed in
preparation of optical and acoustical televiewer survey.
Optical and acoustical televiewer survey completed on
November 09, 2008.  Borehole backfilled with cement
grout on November 09, 2008.
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At 31.5 feet, core becomes moderately strong (R3) and
discontinuities become closely spaced and in fair to good
condition.
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The borehole collar elevation is approximately 1.5 feet
below the existing ground surface due to rig platform
preparation.  There was approximately 1 foot of topsoil
encountered.
POORLY GRADED GRAVEL AND SILTY SAND
[GM/SM], sub-angular to sub-rounded, dense, dark
gray (N4) to medium dark gray (N5) to yellowish orange
(10YR 8/6), dry to moist.  [Alpine Till]
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At 11.5 feet, Standard Penetration Test using 30" drop
and 140 pound hammer using a cathead mechanism.
Values = 50; N = 50 for 6 inches.

At 4.5 feet, Standard Penetration Test using 30" drop
and 140 pound hammer using a cathead mechanism.
Values = 50; N = 50 for 3 inches.
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At 33.5 feet, core becomes light greenish gray (5GY
8/1).

75

15

At 39.5 feet, discontinuities become moderately spaced
and in fair condition.

0

At 31.5 feet, core becomes light gray (N6) to light
greenish gray (5GY 8/1) and discontinuities become
closely to moderately spaced and in fair condition.

BASALT, light bluish gray (5B 7/1), massive aphanitic
groundmass with light greenish gray (5G 8/1)
phenocrysts with 3-5% sulfides present, fresh (I),
moderately weak (R2).  Strong hydrothermal alterations.
Discontinuites are closely spaced and in fair condition.
[Naches Formation]

At 26.5 feet, Standard Penetration Test using 30" drop
and 140 pound hammer using a cathead mechanism.
Values = 50; N = 50 for 9 inches.

At 21.5 feet, Standard Penetration Test using 30" drop
and 140 pound hammer using a cathead mechanism.
Values = 50; N = 50  for 4 inches.
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Borehole completed to 45.0 feet below ground surface
(bgs) on October 28, 2008.  Borehole was overcased
with HWT casing and flushed for optical and acoustical
televiewer survey.  Borehole completed with two vibrating
wire piezometers at 25.0 feet and 40.5 feet bgs.
Borehole installation completed on November 07, 2008.

VWP# 94879 (23.5' - 25.0')
VWP# 92939 (39.0' - 40.5')

#10 -20 silicia sand filter pack was used from 33.0 feet
to 45.0 feet bgs.
Grout mix from 0.0 feet to 33.0 feet bgs

One 94 pound bag of Type I-II Portland Cement
30 gallons of water
25 to 30 pounds of pure bentonite powder

Well Tag# = APA 656
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1
At 4.7 feet, Standard Penetration Test using 30" drop
and 140 pound hammer using a cathead mechanism.
Values = 50; N = 50 for 3 inches.

POORLY GRADED SILTY SAND WITH GRAVEL
AND COBBLES [SM/GM], sub-angular to
sub-rounded, dense, light gray, moist.  Gravels and
cobbles consist of meta-volcanics and intrusives.  [Alpine
Till]

The borehole collar elevation is approximately 1.5 feet
below the existing ground surface due to rig platform
preparation.  There was approximately 1 foot of topsoil
encountered.
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At 11.0 feet, Standard Penetration Test using 30" drop
and 140 pound hammer using a cathead mechanism.
Values = 50; N = 50 for 2 inches.

At 16.0 feet, Standard Penetration Test using 30" drop
and 140 pound hammer using a cathead mechanism.
Values = 50; N = 50 for 3 inches.40
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At 36.5 feet, discontinuities become closely spaced and
in poor to fair condition.
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At 34.0 feet, core becomes slightly weathered (II) and
moderately weak (R2) to moderately strong (R3).

At 32.5 feet, core becomes very light gray (N8) to
greenish gray (5G 6/1), slightly weathered (II) to
moderately weathered (III) and discontinuities become
moderately to widely spaced and in fair condition.

META VOLCANICS, greenish gray (5G 6/1) to
yellowish brown (10YR 6/2) to light olive gray (5Y 5/2),
massive aphanitic groundmass with fine to medium
phenocrysts, slightly (II) to moderately (III) weathered,
weak (R1) to moderately strong (R3).  Locally brecciated
or sheared and has been healed.  Discontinuites are
closely spaced and in fair condition.  [Naches Formation]

At 26.5 feet, Standard Penetration Test using 30" drop
and 140 pound hammer using a cathead mechanism.
Values = 50; N = 50 for 3 inches.

At 22.0 feet, Standard Penetration Test using 30" drop
and 140 pound hammer using a cathead mechanism.
Values = 50; N = 50 for 5 inches.
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Rock Quality

14

PLT-D

META VOLCANICS, light greenish gray (5GY 8/1) to
pale olive (10Y 6/2) to very light gray (N8) to medium
light gray (N5) with localized dark yellowish orange
(10YR 6/8) staining near discontinuities, massive
aphanitic groundmass with fine to medium phenocrysts,
fresh (I) to slightly (II) weathered, moderately weak (R2)
to moderately strong (R3).  Discontinuites are
moderately spaced and in fair to good condition.
[Naches Formation]

Borehole completed to 50.0 feet below ground surface
(bgs) on October 27, 2008.  Borehole was flushed in
preparation of optical and acoustical televiewer survey.
Optical and acoustical televiewer survey completed on
November 10, 2008.  Borehole backfilled with cement
grout on November 11, 2008.
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The borehole collar elevation is approximately 1.5 feet
below the existing ground surface due to rig platform
preparation.  There was approximately 1 foot of topsoil
encountered.

40

At 15.7 feet, core becomes moderately strong (R3).

At 8.0 feet, core becomes fresh (I) and moderately
strong (R3) to strong (R4).

At 4.5 feet, core becomes fresh (I) to slightly weathered
(II) and moderately strong (R3).

100

SILTY SAND WITH GRAVEL [SM/GM], angular to
rounded, dense, dark gray (N4) to light brownish gray
(10YR 6/2), dry to moist.  [Alpine Till]

100

5

4

3

2

1

META BASALT, medium light gray (N6) with dark
yellowish orange (10YR 6/6) and dark gray (N3) staining,
massive aphanitic groundmass, slightly weathered (II),
moderately weak (R2).  Discontinuites are closely
spaced and in fair condition.  [Naches Formation]
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At 27.2 feet, discontinuities become closely spaced and
in poor to fair condition.  RQD value affected by
sub-verticle joint from 27.2 ft. to 30.0 ft. bgs.
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0.7

100

100

META BASALT, medium dark gray (N4), massive,
aphanitic groundmass with fine phenocrysts, fresh (I),
moderately strong (R3).  Discontinuites are moderately
spaced and in fair condition.  [Naches Formation]

100
At 26.0 feet, RQD value is discounted due to verticle
joint from 27.2 feet to 30.0 feet below ground surface.
Observed iron staining along sub-verticle joint.

100

At 41.0 feet, discontinuities become closely spaced and
in fair condition.

At 36.0 feet, core becomes strong (R4) to very strong
(R5).

At 31.0 feet, core becomes moderately strong (R3) to
strong (R4) and discontinuities become moderately
spaced and in fair condition.
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Washington State

1.8

12

1.2

META BASALT, medium dark gray (N4), massive
aphanitic groundmass with fine phenocrysts, fresh (I),
strong (R4) to very strong (R5).  Discontinuites are
closely to moderately spaced and in good condition.
[Naches Formation]

PLT-D

17

16

15

At 54.5 feet, core becomes fresh (I) and strong (R4).
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At 56.0 feet, discontinuities become closely to
moderately spaced and in fair condition.
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At 51.7 feet, core becomes medium dark gray (N4) to
medium light gray (N6), fresh (I) to slightly weathered
(II), moderately strong (R3) to strong (R4), and
discontinuities become closely spaced and in poor to fair
condition.
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At 64.2 feet, core becomes dark greenish gray (5G 4/1)
and discontinuities become moderately spaced and in
fair condition.

At 61.0 feet, discontinuities become closely spaced and
in fair condition.
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PLT-D

META BASALT, medium dark gray (N4) to dark dark
greenish gray (5G 6/1) to light gray (N7), massive
aphanitic groundmass, fresh (I), moderately strong (R3)
to strong (R4).  Discontinuites are closely spaced and in
fair condition.  [Naches Formation]

Borehole completed to 85.0 feet below ground surface
(bgs) on November 5, 2008.  Borehole was overcased
with HWT casing to 4.5 feet bgs and was flushed for
optical and acoustical televiewer survey.  Borehole
completed with two vibrating wire piezometers at 56 feet
and 84 feet bgs.  Borehole backfilled with cement grout
on 11/08/2008.

VWP# 94577 (54.5 - 56.0 feet bgs)
VWP# 92938 (82.5 - 84.0 feet bgs)

#10-20 silicia sand filter pack from 73.0 feet to 85.0 feet
bgs.
Grout mix from 0.0 to 85.0 feet bgs:

One 94 pound bag Type I-II Portland Cement
30 gallons of water
25 to 30 pounds of pure bentonite powder

Well Tag# = APA 657
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SILICIC VOLCANIC, medium bluish gray (5B 6/1) to
yellowish gray (5Y 8/1), fine grained, thinly laminated,
fresh (I) to slightly weathered (II), moderately strong (R3)
to strong (R4).  Observed +6 healed discontinuities per
foot.  Discontinuites are closely to moderately spaced
and in fair condition.  [Naches Formation]

SILTY SAND WITH GRAVEL, COBBLES, AND
BOULDERS [SM/GM], sub-angular to sub-rounded,
loose to very dense, medium gray (N4), moist.  Gravels
and cobbles are predominantly meta-volcanic.  [Alpine
Till]

The borehole collar elevation is approximately 1.5 feet
below the existing ground surface due to rig platform
preparation.  There was approximately 1 foot of topsoil
encountered.
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At 24.2 feet, core becomes moderately weathered (III) to
highly weathered (IV) and extremely weak (R0) to very
weak (R1).
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At 25.4 feet, core becomes medium light gray (N6) to
light gray (N7), fresh (I), strong (R4) to very strong (R5),
and discontinuities become closely to moderately spaced
and in fair condition.

11

14

2.0

R2

R2

0.4

0.4

SILICIC VOLCANIC, medium bluish gray (5B 6/1) to
yellowish gray (5Y 8/1), fine grained, thinly bedded, fresh
(I) to slightly weathered (II), strong (R4).  Discontinuites
are closely to moderately spaced and in fair to good mar
condition.  [Naches Formation]
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SILICIC VOLCANIC, light gray (N7) to medium light
gray (N6) with medium gray (N5) banding, thinly bedded
to laminated, fresh (I), strong (R4) to very strong (R5).
Discontinuites are moderately to widely spaced and in
fair condition.  [Naches Formation]

At 58.0 feet, discontinuities become closely spaced and
in fair condition.

At 61.0 feet, discontinuities become moderately to widely
spaced and in fair to good condition.
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At 67.5 feet, core becomes fresh (I) and strong (R4) to
very strong (R5).
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SILICIC VOLCANIC, light gray (N7) to yellowish gray
(5Y 8/1) where slightly weathered, thinly bedded to
laminated, fresh (I), strong (R4) to very strong (R5).
Discontinuites are moderately to widely spaced and in
fair condition.  [Naches Formation]

Borehole completed to 72.0 feet below ground surface
(bgs) on October 24, 2008.  Borehole was flushed in
preparation of optical and acoustical televiewer survey.
Optical and acoustical televiewer survey completed on
November 07, 2008.  Borehole backfilled with cement
grout on November 08, 2008.
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META WELDED LAPILLI TUFF, light olive gray (5Y
6/1) to greenish gray (5GY 6/1), massive aphanitic
groundmass with fine to medium phenocrysts, lapilli
sized rock fragments (5-7%), lapilli sized pumice
fragments (5-7%), fresh (I) to slightly weathered (II),
moderately weak (R2) to moderately strong (R3).
Discontinuites are moderately spaced and in good
condition.  [Ohanapecosh Formation]

1.2

0.2

98

100

68

At 17.8 feet, discontinuities become widely spaced and
in fair condition.

At 12.8 feet, core becomes slightly weathered (II) and
moderately weak (R2) to moderately strong (R3).

POORLY GRADED SAND WITH GRAVEL [SM/GM],
angular to rounded, loose to very dense, medium bluish
gray (5B 5/1), dry to moist, occassional cobbles and
boulders. [Colluvium]

The borehole collar elevation is approximately 0.5 feet
below the existing ground surface due to rig platform
preparation.  There was approximately 1 foot of topsoil
encountered.
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At 25.5 feet, core becomes light olive gray (5GY 6/1) to
greenish gray (5Y 6/1), slightly weathered (II),
moderately weak (R2) to moderately strong (R3), and
discontinuities become closely spaced and in poor to fair
condition.

6

At 35.5 feet, core becomes medium gray (N5) to
greenish gray (5GY 6/1), fresh (I) and moderately strong
(R3).
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META WELDED LAPILLI TUFF, greenish gray (5G
6/1), massive aphanitic groundmass with fine to medium
phenocrysts, lapilli sized rock fragments (5-8%), lapilli
sized pumice fragments (8-10%), fresh (I), moderately
strong (R3).  Discontinuites are widely spaced and in fair
condition.  [Ohanapecosh Formation]
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At 42.0 feet, core becomes medium gray (N5) and
discontinuities become closely to moderately spaced and
in poor to fair condition.
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At 48.0 feet, discontinuities become widely spaced and
in fair condition.
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META WELDED LAPILLI TUFF, medium light gray
(N6) to greenish gray (5G 6/1), massive aphanitic
groundmass with fine to medium phenocrysts, lapilli
sized rock fragments (10-15%), lapilli sized pumice
fragments (10-15%), fresh (I), and moderately strong
(R3).  Discontinuites are closely to moderately spaced
and in poor to fair condition.[Ohanapecosh Formation]

104

96

96

At 63.0 feet, core becomes greenish gray (5G 6/1) and
discontinuities become moderately spaced and in fair
condition.

At 53.4 feet, core becomes medium bluish gray (5B 5/1)
to greenish gray (5G 6/1) and discontinuities become
closely to moderately spaced and in poor to fair
condition.
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PLT-D
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META WELDED LAPILLI TUFF, greenish gray (5G
6/1), massive aphanitic groundmass with medium
phenocrysts, lapilli sized rock fragments (8-10%), lapilli
sized pumice fragments (5-10%), fresh (I), moderately
strong (R3).  Discontinuites are widely spaced and in
good condition.  [Ohanapecosh Formation]

At 77.5 feet, core becomes slightly weathered (II) and
moderately weak (R2) to moderately strong (R3).
Observed light olive gray (5Y 6/1) weathering envelopes.
At 78.0 feet, core becomes fresh (I) and moderately
strong (R3).

At 80.5 feet, core becomes light gray to medium light
gray (N7-N6).

Borehole completed to 85.5 feet below ground surface
(bgs) on October 25, 2008.  Borehole was flushed in
preparation of optical and acoustical televiewer survey.
Optical and acoustical televiewer survey completed on
October 28, 2008.  Groundwater was measured at
approximately 34.0 feet bgs during drilling activities on
October 24, 2008 prior to beginning optical borehole
survey.  Borehole backfilled with cement grout on
October 29, 2008.
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At 5.5 feet, core becomes fresh (I) and moderately
strong (R3) to strong (R4).

META WELDED LAPILLI TUFF, medium dark gray
(N4), aphanitic groundmass with fine to medium
phenocryst (5-10%), lapilli size rock fragments (3-5%),
lapilli size pumice fragments (5-10%), slightly weathered
(II), moderately weak (R2) to moderately strong (R3).
Discontinuities are closely to moderately spaced and in
fair condition.  Observed 3-5 healed discontinuities per
foot. [Ohanapecosh Formation]

POORLY GRADED GRAVEL WITH SILTY SAND
[GM/SM], angular, loose to very dense,  medium dark
gray (N4), dry to moist, homogeneous. [Colluvium]

The borehole collar elevation is approximately 0.4 feet
below the existing ground surface due to rig platform
preparation.  There was approximately 1 foot of topsoil
encountered.
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At 40.5 feet, discontinuities become moderately to widely
spaced.

At 29.0 feet, run #9 has a RQD value of 27% and is
likely due to drilling induced core breakage.

META WELDED LAPILLI TUFF, medium gray (N5) to
medium dark gray (N4), aphanitic groundmass with fine
to medium phenocrysts (8-15%), lapilli size rock
fragments (3-5%), lapilli size pumice fragments (5-10%),
slightly weathered (II), moderately strong (R3) to strong
(R4).  Discontinuities are closely spaced and in fair
condition.  [Ohanapecosh Formation]
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META WELDED LAPILLI TUFF, medium gray (N5) to
medium dark gray (N4), aphanitic groundmass
phenocrysts (8-15%), lapilli size rock fragments (3-5%),
lapilli size pumice fragments (5-10%), fresh (I), strong
(R4).  Discontinuities are moderately spaced and in fair
to good condition.  [Ohanapecosh Formation]
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At 65.5 feet, core becomes fresh (I), moderately strong
(R3), and discontinuities become moderately spaced and
in fair condition.

At 55.5 feet, core becomes medium dark gray (N4) and
fresh (I) to slightly weathered (II).

At 50.5 feet, core becomes moderately strong (R3) to
strong (R4) and discontinuities become closely spaced
and in fair condition.
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META WELDED LAPILLI TUFF, medium dark gray
(N4) to medium dark gray (N4), aphanitic groundmass
with phenocrysts (10-15%), lapilli size rock fragments
(5-8%), lapilli size pumice fragments (10-12%), fresh (I),
moderately strong (R3).  Discontinuities are moderately
spaced and in fair to good condition.  [Ohanapecosh
Formation]
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At 87.8 feet, core becomes medium gray (N5) to
medium dark gray (N4) with light olive gray (5Y 6/1)
weathering envelopes, slightly weathered (II), and
moderately strong (R3).

At 79.0 feet, discontinuities become closely spaced and
in fair to poor condition.

At 75.5 feet, core becomes moderately strong (R3) to
strong (R4).
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META WELDED LAPILLI TUFF, grayish oliive (10Y
4/2) to medium gray (N5), aphanitic groundmass with
fine to medium phenocrysts (10-15%), lapilli size rock
fragments (5-8%), lapilli size pumice fragments (2-4%),
slightly weathered (II), moderately strong (R3).
Discontinuities are closely spaced and in fair condition.
[Ohanapecosh Formation]
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Borehole completed to 115.5 feet below ground surface
(bgs) on October 23, 2008.  Borehole was flushed in
preparation of optical and acoustical televiewer survey.
Optical and acoustical televiewer survey completed on
October 29, 2008.  Groundwater was measured at
approximately 22.0 feet bgs during drilling activities on
October 22, 2008 prior to beginning optical borehole
survey.  Borehole backfilled with cement grout on
October 30, 2008.

At 104.0 feet, core becomes medium gray (N5) to
medium dark gray (N4) and fresh (I).
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The borehole collar elevation is approximately 0.4 feet
below the existing ground surface due to rig platform
preparation.  There was approximately 1 foot of topsoil
encountered.
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At 15.9 feet, core becomes fresh (I) and discontinuities
become closely to moderately spaced and in fair
condition.  Observed 5 weakly healed joints per foot.

At 13.0 feet, core becomes strong (R4).

At 7.4 feet, discontinuities become closely spaced and in
fair condition.

0.5

SILTY SAND WITH GRAVEL [SM/GM], angular to
rounded, loose to very dense, medium bluish gray (5B
5/1), dry to moist, occassional cobbles and boulders.
[Colluvium]
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META WELDED LAPILLI TUFF, medium gray (N4) to
medium dark gray (N5), massive aphanitic groundmass
with medium phenocrysts (12-15%), lapilli sized rock
fragments (8-10%), lapilli sized pumice fragments
(10-12%), slightly weathered (II), moderately strong (R3)
to strong (R4).  Discontinuites are moderately spaced
and in fair condition.  [Ohanapecosh Formation]
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META WELDED LAPILLI TUFF, medium gray (N4) to
medium dark gray (N5), massive aphanitic groundmass
with medium phenocrysts (5-7%), lapilli sized rock
fragments (3-5%), lapilli sized pumice fragments (3-5%),
fresh (I), moderately weak (R2) to moderately strong
(R3).  Discontinuites are closely spaced and in fair
condition.  [Ohanapecosh Formation]
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At 34.0 feet, core becomes fresh (I) to slightly weathered
(II) and moderately strong (R3).
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At 66.0 feet, discontinuities become moderately to widely
spaced and in fair condition.

At 63.3 feet, discontinuities become closely spaced and
in fair condition.

At 59.9 feet, core becomes medium dark gray (N4) to
medium bluish gray (5B 5/1).

At 49.0 feet, core becomes medium dark gray (N4),
fresh (I) and strong (R4) to very strong (R5).

META WELDED LAPILLI TUFF, medium gray (N5) to
medium dark gray (N4), massive aphanitic groundmass
with medium phenocrysts (10-15%), lapilli sized rock
fragments (8-10%), lapilli sized pumice fragments
(8-10%), fresh (I) to slightly weathered (II), moderately
strong (R3).  Discontinuites are moderately spaced and
in fair to good condition.  [Ohanapecosh Formation]
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At 93.7 feet, core becomes slightly weathered (II), strong
(R4), and discontinuities become closely spaced and in
poor to fair condition.

At 90.2 feet, core becomes fresh (I) to slightly weathered
(II), strong (R4) to very strong (R5), and discontinuities
become moderately spaced and in fair condition.

At 76.0 feet, core becomes strong (R4) to very strong
(R5) and discontinuities become moderately to widely
spaced.

META WELDED LAPILLI TUFF, medium gray (N4) to
medium bluish gray (5B 5/1), massive aphanitic
groundmass with medium phenocrysts (8-12%), lapilli
sized rock fragments (4-6%), lapilli sized pumice
fragments (6-8%), fresh (I), strong (R4) to very strong
(R5).  Discontinuites are widely spaced and in good
condition.  [Ohanapecosh Formation]
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META WELDED LAPILLI TUFF, medium gray (N4) to
medium bluish gray (5B 5/1), massive aphanitic
groundmass with medium phenocrysts (12-17%), lapilli
sized rock fragments (4-6%), lapilli sized pumice
fragments (6-8%), fresh (I), strong (R4) to very strong
(R5).  Discontinuites are closely to moderately spaced
and in fair condition.  [Ohanapecosh Formation]

At 99.1 feet, core becomes medium dark gray (N4),
fresh (I) to slightly weathered (II), strong (R4) to very
strong (R5) and discontinuities become closely spaced
and in fair condition.

At 103.8 feet, discontinuities become moderately spaced
and in fair condition.
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At 111.3 feet, core becomes slightly weathered (II) and
discontinuities become closely spaced and in poor to fair
condition.
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Borehole completed to 115.9 feet below ground surface
(bgs) on October 28, 2008.  Borehole was flushed in
preparation of optical and acoustical televiewer survey.
Optical and acoustical televiewer survey completed on
October 29, 2008.  Groundwater was measured at
approximately 56.7 feet bgs during drilling activities on
October 28, 2008 prior to beginning optical borehole
survey.  Borehole backfilled with cement grout on
October 29, 2008.
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6 At 16.0 feet, core becomes medium dark gray (N4),
strong (R4) to very strong (R5), and discontinuites
become moderately to widely spaced and in fair
condition.

At 12.8 feet, discontinuities become closely spaced and
in fair condition.

META WELDED LAPILLI TUFF, dark greenish gray
(5GY 4/1), massive aphanitic groundmass with medium
phenocrysts (10-15%), lapilli sized rock fragments
(3-5%), lapilli sized pumice fragments (3-5%), fresh (I),
moderately strong (R3) to strong (R4).  Discontinuites
are moderately spaced and in fair condition.
[Ohanapecosh Formation]

SILTY SAND WITH GRAVEL [SM/GM], angular to
rounded, loose to very dense, medium dark gray (N4),
dry to moist, occassional cobbles and boulders.
[Colluvium]

The borehole collar elevation is approximately 0.5 feet
below the existing ground surface due to rig platform
preparation.  There was approximately 1 foot of topsoil
encountered.
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At 41.0 feet, core becomes medium bluish gray (5B 5/1)
to medium gray (N5).

At 38.4 feet, core becomes fresh (I), strong (R4) to very
strong (R5), and discontinuities become moderately
spaced and in fair to good condition.

At 37.0 feet, core becomes slightly weathered (II), strong
(R4), and discontinuities become closely spaced and in
poor to fair condition.

At 34.4 feet, core becomes fresh (I) to slightly weathered
(II) and discontinuities become moderately to closely
spaced and in poor to fair condition.

META WELDED LAPILLI TUFF, medium bluish gray
(5B 5/1), massive aphanitic groundmass with medium
phenocrysts (8-10%), lapilli sized rock fragments (3-5%),
lapilli sized pumice fragments (5-7%), fresh (I), strong
(R4) to very strong (R5).  Discontinuites are widely
spaced and in good condition.  [Ohanapecosh
Formation]
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At 58.2 feet, core becomes fresh (I) and discontinuities
become moderately to widely spaced and in fair to good
condition.
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META WELDED LAPILLI TUFF, medium bluish gray
(5B 5/1), massive aphanitic groundmass with medium
phenocrysts (10-15%), lapilli sized rock fragments
(3-5%), lapilli sized pumice fragments (3-5%), fresh (I),
strong (R4) to very strong (R5).  Discontinuites are
moderately to widely spaced and in fair to good condition.
[Ohanapecosh Formation]

95

At 57.3 feet, core becomes fresh (I) to slightly weathered
(II), strong (R4) to very strong (R5) and discontinuities
become closely spaced and in fair condition.
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At 66.2 feet, core becomes medium dark gray (N4).

At 62.5 feet, core becomes medium bluish gray (5B 5/1))
to medium dark gray (N4), fresh (I), strong (R4) to very
strong (R5), and discontinuities become moderately to
widely spaced and in fair to good condition.

At 61.2 feet, core becomes fresh (I) to slightly weathered
(II) and strong (R4).
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META WELDED LAPILLI TUFF, medium dark gray
(N4), massive aphanitic groundmass with medium
phenocrysts (8-10%), lapilli sized rock fragments (4-6%),
lapilli sized pumice fragments (6-8%), fresh (I), strong
(R4).  Discontinuites are moderately spaced and in fair
condition.  [Ohanapecosh Formation]

At 72.8 feet, discontinuities become closely spaced and
in poor to fair condition.

At 76.8 feet, core becomes strong (R4) to very strong
(R5) and discontinuities become moderately spaced and
in fair condition.

Borehole completed to 86.4 feet below ground surface
(bgs) on November 4, 2008.  Borehole was flushed in
preparation of optical and acoustical televiewer survey.
Optical and acoustical televiewer survey completed on
November 5, 2008.  Groundwater was measured at
approximately 18.3 feet bgs during drilling activities on
November 4, 2008 prior to beginning optical borehole
survey.  Borehole backfilled with cement grout on
November 5, 2008.
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062-2002 I-90 2697.6 ft (822.2 m)
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R 53508
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Start Card

Becomes moderate olive brown (5Y 4/4) with medium
gray (N5) and light brown (5YR 5/6) groundmass,

Becomes medium gray (N5) with slight grayish green
(10G 4/2) groundmass, fresh (I) with slight
weathering (II) adjacent to discontinuities,
discontinuities become moderately spaced and in
good to excellent condition

At 9.0 feet bgs, becomes moderate olive brown (5Y
4/4) to medium gray (N5) with light brown (5YR 5/6)
and dark yellowish orange (10YR 6/6) groundmass

META-WELDED LAPILLLI DACITE TUFF, light
brown (5YR 5/6) to dark yellowish orange (10YR 6/6)
with medium gray (N5) to medium light gray (N6)
groundmass, multi-color lapilli-sized rock fragments
(15 - 25%), fine to medium grained phenocrysts of
plagioclase (10 - 25%) and quartz (5 - 15%), fresh (I)
to slightly weathered (II), strong (R4) to very strong
rock (R5), poorly sorted, altered with secondary
mineralization, devitrified glass in groundmass,
discontinuities are closely to moderately spaced and
in very poor to fair condition.  [Lake Keechelus
member, Ohanapecosh Formation]

Circulation is maintained at 0 to 20% and is light gray
(N7)

SILTY SAND AND GRAVEL [SM/GM], silty fine to
coarse SAND and GRAVEL to COBBLE, angular to
sub angular, loose, moderate yellowish brown (10YR
5/4), moist [Mixed Colluvium and Fill]
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1-3 per foot healed discontinuities
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100

Becomes medium light gray (N6) groundmass, fresh
(I) with slight weathering (II) adjacent to
discontinuities, discontinuities become moderately
spaced and in fair to good condition, up to 4 per foot
healed discontinuities

At 39.2 - 39.6 feet bgs, 0.4 feet of core loss in
moderate (III) to highly weathered (IV) zone,
approximately 0.6 feet of broken up clasts from 39.6
to 40.2 feet bgs feet likely caused by drilling action

100

Washington State
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1.0

Becomes moderate olive brown (5Y 4/4) and pale
green (10G 6/2) to grayish green (10G 4/2) with
medium light gray (N4) groundmass

Becomes moderate olive brown (5Y 4/4) to grayish
olive (10Y 4/2) groundmass, slighlty weathered (II)
with zone of slightly (II) to highly weathered (IV) from
38.8 to 40.2 feet bgs, discontinuities become closely
spaced and in very poor to fair condition, up to 10 per
foot healed discontinuites to 41.5 feet

10

Becomes medium gray (N5) with slight grayish olive
(10Y 4/2) groundmass, fresh (I) with slight weathering
(II) adjacent to discontinuities, discontinuities become
moderately to closely spaced and in good condition

Loose circulation

fresh (I) to slightly weathered (II) with slight (II) to
moderate weathering (III) between 21.4 and 22.8 feet
bgs, discontinuities become closely to moderately
spaced and in poor to good condition.
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Becomes medium gray (N5) groundmass, fresh (I),
discontinuities become widely spaced and in good
condition, 1 to 3 per foot healed discontinuities
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to grayish green (10G 4/2) groundmass

15

100

1.6

0

0.2

0

0

PLT - D

96

R5

100

100

97

100
0.2

SR

Lic#Driller

Sheet

HOLE No.

of

H-110-06

Project

Job No.

Slide Curve Feasibility Investigation

7
062-2002

Department of Transportation Start Card

3
Elevation

D. Ott / S. Tunison

I-90 2697.6 ft (822.2 m)

2628

R 53508

20 40 60 80

La
b

S
am

pl
e 

N
o.

S
am

pl
e 

Ty
pe

St
re

ng
th

LOG OF TEST BORING

FPF Te
st

s%

R
oc

k

(%)
Designation
Rock Quality

P
ro

fil
e

M
et

er
s 

(m
)

D
ep

th
 (f

t)

Rec. Description of Material

14

15

16

17

18

19

20

21

50

55

60

65

70R
O

C
K

  S
LI

D
E

 C
U

R
V

E
 B

O
R

E
H

O
LE

S
.G

P
J 

   
1/

19
/0

7,
11

:0
9:

54
 A

1

In
st

ru
m

en
t

G
ro

un
dw

at
er



R5

0.4

R4
R5

R4

R4

R4

Washington State

0

>>

20

0.2

PLT - A

PLT - D

PLT - A

24

23

PLT - A

21

PLT - D

19

22

104

0

0.3

1.0

100

100

100

PLT - D

104

At 94.6 - 95.1 feet bgs, 6 - 8 healed discontinuities,

Becomes pale green (10G 6/2) to grayish green (10G
4/2) with occasional medium gray (N5) groundmass,
fresh (I), rock fragments increase to occasional
bomb-sized (1 - 10%, increasing downward),
discontinuities become widely spaced and in good
condition, 1 to 2 per foot healed discontinuities

Becomes medium gray (N5) with pale green (10G
6/2) to grayish green (10G 4/2) groundmass, fresh (I),
discontinuities become widely spaced and in good
condition, 1 to 2 per foot healed discontinuities

Becomes moderate olive brown (5Y 4/4) with light
brown (5YR 5/6) interbedded with medium gray (N5)
with pale green (10G 6/2) and grayish green (10G
4/2) groundmass, fresh (I) with slight weathereing (II)
adjacent to discontinuities, discontinuities become
closely spaced and in poor to good condition
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PLT - A

At 132.4 feet bgs, 0.2' thick discontinuity, light brown
(5YR 5/6), highly (IV) to completely weathered (V),
extremely weak rock (R0)

META-WELDED LAPILLLI DACITE TUFF, light
gray (N7) to yellowish gray (5Y 8/1) groundmass,
multi-color lapilli-sized rock fragments (15 - 25%),
fine to medium grained phenocrysts of plagioclase
(10 - 25%) and quartz (5 - 10%), fresh (I) to slightly
weathered (II) adjacent to discontinuities, strong rock
(R4), gradational upper contact, poorly sorted, altered
with secondary mineralization, devitrified glass in
groundmass discontinuities are closely to moderately
spaced and in fair condition, 1 - 4 per foot healed
discontinuities.  [Lake Keechelus member,
Ohanapecosh Formation]

Becomes pale green (10G 6/2) to grayish green (10G
4/2) with occasional medium gray (N5) groundmass,
fresh (I), discontinuities become widely spaced and in
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PLT - D

Borehole completed to 149.2 feet bgs on September
28, 2006.  Borehole was flushed for preparation of
optical and acoustical televiewer survey.  Optical and
acoustical televiewer survey completed on
September 29, 2006.  Borehole completed with time
domain reflectometer cable from the ground surface
to 148.0 feet bgs and two vibrating wire piezometers
at 72.2 feet and 147.2 feet bgs on September 29,
2006.  Refer to well construction diagram and below
for as-built construction details.  Groundwater was
measured at 67.7 feet bgs during drilling activities.

TDR Cable installed from ground surface to 148.0
feet bgs
VWP #87189 = 71.5 to 73.0  feet bgs
VWP #87177 = 146.5 to 148.0 feet bgs
#10-20 silica sand filter pack from 129.0 to 149.2 feet
bgs
Grout mix from 0.0 to 129.0 feet bgs:
          1 94 lb bag Type I-II Portland Cement
          5 gallons water
Well Tag # = AFS 289

Borehole logs were prepared under the direction of
Wyllie & Norrish Rock Engineers Inc., Project number
062-2002.  Original field logs contain detailed source
information.

Rock strength values provided on the gINT log
represent those values obtained by performing field
Diametral Point Load Tests (PLT-D) or Axial Point
Load Tests (PLT-A) at specific test depths.  Only
valid failure results (passing through the plane of the
platens) are represented on the log.
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