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Figure A-1. Map showing Saddle Road (in blue) extending westward from Hilo to the
intersection with SR 190. The PTA Quarry is shown to the southwest of Mauna Kea at
approximate MP 38. (MapQuest, 2005)
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Figure A-2. Aerial photo showing typical lava flow and cinder cone topography in the vicinity
of the PTA Quarry.
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Figure A-3. Generalized map of Mauna Loa Volcano lava flows. Lava flows within the last 150
years are shown in gray and dated. Relative modern day hazard zones are indicated by colored
and numbered zones. (USGS, 2005)
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PTA Quarry

Figure A-4. Upper photos are looking south across the Humuula Saddle plateau region. The
PTA quarry currently produces aggregate from the edge of an extensive a’a lava flow originating
from Mauna Loa from 1,500 to 3,000 years ago.
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Figure A-5. Geologic map indicating general lava flow trends in the vicinity of the Humuula Saddle plateau and PTA quarry.
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A-6. Plan map showing initial quarry areas, potential expansion areas, boring locations and

approximate seismic line locations within one of the expansion areas
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A-6. Plan map showing initial quarry areas, and possible subsequent expansion areas with approximate boring locations within ane of the expansion areas.
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Corehole Field Logs
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Project: Saddle Road Boring: B-01
V4 YEH AND ASSOCIATES, INC. | 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 1 of 2
Boring Began: 3/30/2009 Completed: 3/30/2009 Total Depth: 35.0ft
Drilling Method: HQ Wireline Drill Bit: HQ Ground Elevation: 5859.0 ft
. . Casing: Steel Casing Location: M 19.75053, W 155.61136
Drill: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,027.8 E: -39,636.2
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes:
Final By: S. Hansen Depth - - - -
N . Date - - - .
Inclination: Vertical Time - - - -
o Rock Soil Samples
o | T
< RS _
S |ls=l 2| 2 Bl Field Notes
g3 | 22| | ¢8| WS Material Description and
22 28|l s | 3|5 N
2= |0=|9 | 8§ per Lab Tests
w “g @ 6in
& x
0.0 - 15.5 ft. SCORIA and BASALT fragments,
- gravel and cobble sizes, clinkers, dark gray to
light gray.
r 42
- 5655
i & 0-6 f. Drill time = & min,
L Easy drilling, 2-3.5 ft.,
harder drilling 4-6 ft.
52 16
I~ 5650
i 10 611 t.: Drill ime = 8 min.
| Harder drilling, 9-11 ft.
60 | 16
- 5645
i 15 11-16 ft.: Drill time = 15
@l 15.5 - 30.7 ft. BASALT, some vesicles, light min.
2 gray, very hard.
s A3
=0 M
3 =1
il B
= 100 | 28 i W
g se40 PN
a4t 20 4
T =50 16-21 ft.: Drill time = 35
wy § ' min.
z =W
& AN
2 Vi
é- =0
S
”61 100 | 100 i
ol 5635 =0
w %
ot i
I 25 =W\ 21-26 ft.: Drill time = 32
e F oS 4 min.
] M
= =W
b P
& "
ol =W
(=] FoS o4
- 100 | o4 '
=|- 5630 =W
x oA
@ "

Figure B-1. Boring log for corehole B-01.
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Project: Saddle Road Boring: B-01
V4 veH AND ASSOCIATES, INC. |7 g
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 |Sheet2of2
o Rock Soil Samples
s |
5 5 s 8 Field N
K] - ield Notes
Eo || 2 & g . .
g3 |22 | 8| Blows o Material Description and
= — o = o N =
s g | a | 8 per = Lab Tests
iw T 8= Bin =
S| x
('
I 26-31 ft.. Drill time = 34
F P 30.7 - 35.0 ft. BASALT, highly vesicular, light min.
="W| gray, very hard.
(- o 4
M
F 100 | 100 ;"\\_\\,
- 5625 L
Ny 31-35 ft.: Drill time = 37
L 15 T min.
Bottomn of Hole at 35.0 ft.
I 5620 g
= 4_0 —
I 5615 g
= 45 -
- 5610 g
= 50 -
2
E - -
5
oI~ 5605 -
]
H 55 —
i
-
T 4
u
ok ]
0
o
2t 5600 g
i
ar 60
2
(7] -
o
I i
z
(¥
b -
E
&
- 5595 g
9
L &5
2
z| ]
@

Continue boring log for corehole B-01.
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Project: Saddle Road Boring: B-02
V4 vEH AnD AssocIATES, INC. |7 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 1 of 1
Boring Began: 3/31/2009 Completed: 3/31/2009 Total Depth: 31.0ft
Drilling Method: HQ Wireline DrlII.Bal: HQ ) Grourjd Elevation: 5655.8 ft
. . Casing: Steel Casing Location: M 19.75054. W 155.61159
Oril: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,0432 E:-39,734.0
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes;
Final By: S. Hansen Depth - - - -
N . Date - - - .
Inclination: Vertical Titme R . ~ R
o Rock Soil Samples
o | T
= L ‘6‘-:' "
S |ls=l 2| 2 Bl Field Notes
S (33| E| €| i Material Description and
— — g = (8] N
2= |0=|9 | 8§ per Lab Tests
w “g @ 6in
& x
0.0 - 13.5 ft. SCORIA and BASALT fragments,
— 5655 gravel, cobble, and boulder sizes, clinkers, dark
gray to light gray.
i 83
° 0-G ft.; Drill time = 12 min.
- 5650
i 24
10 6-11 ft.: Drill time = & min.
— 5645 Easy drilling.
r %0 |20 13.5 - 31.0 ft. BASALT, highly vesicular, light
gray to dark gray, very hard. 11-16 ft.; Drill time not
r 15 recorded. Blocked off at
13 ft. very hard drilling at
— 5840 1351t
I
&
=
2
gl 100 | 62 N
= i
?“J B 20 ‘\\\
2 r 16-21 ft.: Drill time = 1 hr.
I 9835 =1 13 min. Very hard drilling.
£ RN
or Vi )
@ = W| 21-26 ft.: Larger (2"} vugs, some olivine crystals
ot F ™4 invugs.
5 o
2L 100 | &0 =W
u B o
) o
ar =W
@ 25 B o 21-26 ft.; Drill time = 49
S 56830 Vi min. Very hard drilling.
I =1
E - :
M
£ =W
o 100 | 96 "
ar =W
ol 20 )
?\ ’—'\‘\\ 26-31 ft.: Drill time = 1 hr.
o =_5625 F ™4 4 min

Figure B-2. Boring log for corehole B-02.

Bottorn of Hole at 31.0 ft.
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Project: Saddle Road Boring: B-03
V4 vEH AnD AssocIATES, INC. |7 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 1 of 1
Boring Began: 4/10/2009 Completed: 4/10/2009 Total Depth: 21.5ft
Drilling Method: HQ Wireline DrlII.Bal: HQ ) Grourjd Elevation: 5653.8 ft
. . Casing: Steel Casing Location: M 19.75061. W 155.61189
Drill: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,067.9 E: -39,830.1
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes;
Final By: S. Hansen Depth - - - -
N . Date - - - .
Inclination: Vertical Titme R . ~ R
o Rock Soil Samples
o | T
c S _
S |ls=l 2| 2 Bl Field Notes
S (33| E| €| i Material Description and
5 e[ 8| 3|0 N
2= |0=|9 | 8§ per Lab Tests
w “g @ 6in
& x
0.0 - 15.1 ft. SCORIA and BASALT fragments,
r gravel and cobble sizes, clinkers, dark gray with
reddish gray,
12
— 5850
I 5
o 0-6.5 ft.: Drill time not
recorded.
— 5845 20
B 10
o 6.5-11.5 ft.: Drill time = &
min.
— 5840 48
B 15
15.1 - 21.5 ft. BASALT, blue-gray, very hard to -
al extremely hard, no vugs. 11_5-_1 6.5 ft.. Drill time =
= 26 min.
W
-
o 3
al 2
4 A
E =W
2— 5635 100 | s0 .ﬂ\\_ P
@ 2
E 20 \\_\\
I
wL Ly 16.5-21.5 ft.: Drill time =
z L 34 min.
= i Bottom of Hole at 21.5 ft.
g
(=] &
4 -
u
|- 5630 J
o
w |
g 25 -
I
Zr i
(¥}
-]
ar i
@r 4
=
2 5625 |
E
=18

Figure B-3. Boring log for corehole B-03.
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Project: Saddle Road Boring: B-04
V4 vEH AnD AssocIATES, INC. |7 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 1 of 1
Boring Began: 4/1/2009 Completed: 4/1/2008 Total Depth: 31.0ft
Drilling Method: HQ Wireline DrlII.Bal: HQ ) Grourjd Elevation: 5652.6 ft
. . Casing: Steel Casing Location: M 19.75056. W 155.61211
Drill: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,0944 E: -39,928.5
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes;
Final By: S. Hansen Depth - - - -
N . Date - - - .
Inclination: Vertical Titme R . ~ R
o Rock Soil Samples
o | T
= Ll ‘6‘-:' "
S |ls=l 2| 2 Bl Field Notes
S (33| E| €| i Material Description and
— — g = (8] N
2= |0=|9 | 8§ per Lab Tests
w “g @ 6in
& x
| 0.0 - 11.4 ft. SCORIA and BASALT fragments,
gravel, cobble, and boulder sizes, clinkers, dark
- gray, angular,
= 5650
32
I 5 0-6 ft.: Drill time = 7 min.
— 5845
- 82
B 10 6-11 ft.: Drill time = & min.
I 11.4 - 30.1 ft. BASALT, light gray, very hard to
hard.
I~ 5640 u
- 92 | 92 {-f‘—‘ W
AN
- A
15 L= 11-16 ft.: Drill time = 16
i /i min.
| :\‘\\
§ Vi
=l 5635 =M
= N
ol 100 | 100 Yl
7 =\
o =
ar 20 b
g Ly, 16-21 ft.: Drill time = 37
(=] .
2 £ min.
I _’L W
- 5830 ra
& =\
at 100 | 92 LS
5 i
i ——“\\\ 24.3 - 25.5: vesicular zone.
3 5 [ 1 21-26 . Drill time = 24
i =W min.
gt Vi ®
I
5 =W
|- 5625 ANy
{8 98 | 54 L W
&l FS 26-31 ft.: Drill time = 22
8 30 & ki) min. Inner barrel latch
ok Y 30.1 - 31.0 ft. BASALT, highly vesicular, light broken at 11:15am.
5’ =0l gray. hard.
2 Bottorn of Hole at 31.0 ft.

Figure B-4. Boring log for corehole B-04.
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Project: Saddle Road Boring: B-05
V4 vEH AnD AssocIATES, INC. |7 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 1 of 2
Boring Began: 4/10/2009 Completed: 4/10/2009 Total Depth: 35.0ft
Drilling Method: HQ Wireline DrlII.Bal: HQ ) Grourjd Elevation: 5650.5 ft
. . Casing: Steel Casing Location: M 19.75082, W 155.61244
Drill: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,137.4 E: -40,023.9
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes;
Final By: S. Hansen Depth - - - -
N . Date - - - .
Inclination: Vertical Titme R . ~ R
o Rock Soil Samples
o | T
< RS _
S |ls=l 2| 2 Bl Field Notes
g3 | 22| | ¢8| WS Material Description and
22 28|l s | 3|5 N
2= |0=|9 | 8§ per Lab Tests
w “g @ 6in
& x
— 0.0 - 7.9 ft. SCORIA and BASALT fragments,
gravel size, clinkers, dark gray.
i 31
5
- 5845 0-8.5 ft.. Drill time = 5
| min.
7.9 - 23.5 ft. BASALT, highly vesicular, gray to
[ 78 light gray, hard to very hard, some fractures,
| parallel to barrel. Medium vugs.
10
[~ 9640 6.5-11.5 ft.: Drill time = 6
| min.
M
- =W
N
- M
100 | 66 )
15 Ly
o 338 Pk 11.5-16.5 ft.: Drill time =
= = 16 min.
I} Y
.
ar Ly
] B
5r M
3 100 | €0 =W
al N
2 20 Ly
=
W 5630 P 16.5-21.5 ft.: Drill time =
at Qt\\\ 54 min.
4 F oS4
= Vi
E =W\
i =
al i 23.5 - 35.0 ft. BASALT. some vesicles,
] 98 | 88 il P
N '—-\\\ blue-gray, very hard, very small to medium vugs,
o 25 F ™ 4 fractures caused by drilling.
T 5695 o W 21.5-26.5 ft.: Drill time =
Iy AN 48 min. High drilling
= e pressure.
3 =0
of e
3 =\
ol RN
z 100 | 94 VAN
ar L

Figure B-5. Boring log for corehole B-05.
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Project: Saddle Road Boring: B-05
V4 YEH AND ASSOCIATES, INC. |7 g
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 |Sheet2 of 2
o Rock Soil Samples
o | 5
S = 3 Field N
S |ls~| 2 ield Notes
S |E=| 2| 2 8 . o
S |E3| E|g|q| Blows ) Material Description and
= £ @ 2 o =3 O N =
2= 10=| 9| 8| F per = Lab Tests
w - | @ 6in —
gl
B 7 26.5-31.5 ft.. Drill ime =
5620 =\ 53 min. High driling
L P 4 pressure,
=1\
L N
| 100 | 100 ’f‘.j: IS
oS
L /s 31,5-35.0 ft.: Drill time =
35 =0 48 min.
I 5515 Bottom of Hole at 35.0 ft.
40 —
- 5610
45 -
- 5605
50 -
- 5600
al
E -
oL
o
@ E
m -
= 55 —
E— 5595
-« b
= -
E =
Y -
]
ot
= ]
E -
g 80
ot 5580
w -
o
z[ i
T
zL
-] -
e
x: -
0
g
o 65
=1
z 5585 |
@

Continued boring log for corehole B-05.



PTA Quarry Investigation 2009

Saddle Road HI-200(2)

/L

YEH AND ASSOCIATES, INC.

GEOTECHNICAL ENGINEERING CONSULTANTS

Project: Saddle Road
Project Number: 29-048

Date: 5/1/08

Boring: B-06
Sheet 1 of 2

Boring Began: 4/1/2009

Drilling Method: HQ Wireline

Drill: Mobile B-53
Criller: Geolabs
Logged By: R. Andrew

Completed: 4/1/2008
Drill Bit: HQ

Casing: Steel Casing
Weather: partly cloudy

Total Depth: 35.0ft

Ground Elevation: 5850.5 ft
Location: M 19.75090, W 155.61272
Coordinates: N: 14,168.1 E: -40,1165

Ground Water Notes:

BORING LOG 29-048 CFL HVO SADDLE ROAD.GPJ YEH ASSOCIATES.GDT 51/08

Final By: S. Hansen Depth - - - -
Date - - - -
Inclination: Vertical Time : . R i
o Rock Soil Samples
o | T
- el R
So s 2| & Bl Field Notes
3 |62l E| S 9 i N Material Description and
@ = = er
] e=l 218 g " Lab Tests
c T in
g | E
B 0.0 -18.9 ft. SCORIA and BASALT fragments,
5650 . "
gravel and cobble sizes, clinkers, dark gray.
15
- 5645 s 0-6 ft.: Drill time = 15 min.
r 32
- 5840 10 6-11 ft.: Drill time = 3 min.
r 68
| 5g35 15 :n‘lir-:s ft.: Drill time = 7
- 100 | 50
18.9 - 24.8 ft. BASALT, highly vesicular, gray,
I 20 X hard, small vugs.
b Byl firm =
- 5830 P 16-21 ft.: Drill time = 13
= min.
- B
o
=W\
B B
"
r 100 | 88 =
\\.\'\,
= A
25 24.8 - 35.0 ft. BASALT, light gray, hard to ve « Byill firne =
M gt gray, Ty o =
- 5625 = \| hard, small vugs. 21-26 ft.. Drill time = 17
X 4 min.
B i
=W\
L oS
!
=W\
r 100 | 82 AN
o
o —~\\".\

Figure B-6. Boring log for corehole B-06.
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Project: Saddle Road Boring: B-06
V4 YEH AND ASSOCIATES, INC. |7 g
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 2 of 2
o Rock Soil Samples
-
5 5 s 8 Field N
S |ls~| 2 ield Notes
S |E=| 2| 2 S . L
g8 |22 £| | Blows o Material Description and
=2 o2 o = o N =
&= o= s | 5| ¢ per = Lab Tests
w c |l @ 6in -
ERN
o620 3 26-31 ft.: Drill time = 42
=W\ min.
AN
i W
=1\
L N
100 | 83 Vi
L =W
oS
i Vi 31-35 ft.: Drill time = 26
15 =0 mn.
| 5515 Bottom of Hole at 35.0 ft.
4_0 —
- 5610
45 -
- 5605
50 -
- 5600
S [
E -
L
o
@ b
m -
g 55 —
%— 5595
oL
T i
&=
z ]
)
ot
= ]
E -
3 60
ot 5590
w -
o
[ i
@
£l
-] -
sl
& i
0
8t
- 65 —
- Y
z 5585 |
@

Continued boring log for corehole B-06.
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Project: Saddle Road Boring: B-07
V4 YEH AND ASSOCIATES, INC. | 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 |Sheet1 of1
Boring Began: 4/10/2009 Completed: 4/10/2009 Total Depth: 26.0 ft
Drilling Method: HQ Wireline DrlII.Bal: HQ ) Grourjd Elevation: 5648.3 ft
. . Casing: Steel Casing Location: M 19.75088. W 155.61301
Drill: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,1995 E: -40,214.9
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes:
Final By: S. Hansen Depth - - - -
N . Date - - - .
Inclination: Vertical Titme R . ~ R
o Rock Soil Samples
o | T
< A _
S |ls=l 2| 2 Bl Field Notes
S (33| E| €| i Material Description and
5 e[ 8| 3|0 N
2= |0=|9 | 8§ per Lab Tests
w “g @ 6in
& x
o 0.0 - 17.5 ft. SCORIA and BASALT fragments,
gravel size, clinkers, dark gray and reddish gray.
— 5845 22
. & 0-6 f. Drill time = & min,
— 5840 20
. 10 611 f.: Drill ime = 5 min.
- 5635 18
. 18 11-16 ft.: Drill time = 6
2 min.
G- [ ]
° —| 17.5-18.2 ft. BOULDERS vesicular basalt
W= 5630 42 777 boulder, gray.
= A 4| 18.2-19.9 ft. ASH zone. -
or A A 16-21 ft.: Drill time = not
] 20 recorded. Burned up bit at
I Yl 19.9 - 21.0 ft. BASALT, blue-gray, very hard. 175 ft.. tripped &
¢ =4 restarted hole.
al Yl W 21.0 - 23.1 ft. BASALT, highly vesicular, gray.
al AN
2 Ly
E_ 5625 100 | 100 s N 23.1-26.0 ft. BASALT, blue-gray, very hard.
2 _
o Vi
it = =N 21-26 f.: Drill time = 47
T F.>4 min.
oF Bottom of Hole at 26.0 ft.
E
@
S| se20
E L
@

Figure B-7. Boring log for corehole B-07.
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Project: Saddle Road Boring: B-08
V4 YEH AND ASSOCIATES, INC. | 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 1 of 1
Boring Began: 4/1/2009 Completed: 4/2/2008 Total Depth: 31.0 ft
Drilling Method: HQ Wireline DrlII.Bal: HQ ) Grourjd Elevation: 5645.6 ft
. . Casing: Steel Casing Location: M 19.75107, W 155.61327
Drill: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,2312 E: -40,305.9
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes:
Final By: S. Hansen Depth - - - -
N . Date - - - .
Inclination: Vertical Titme R . ~ R
o Rock Soil Samples
o | T
< RS _
S |ls=l 2| 2 Bl Field Notes
S (33| E| €| i Material Description and
5 e[ 8| 3|0 N
2= o= 6| 5|8 per Lab Tests
w “g @ 6in
& x
0.0 - 11.2 ft. SCORIA and BASALT fragments,
[~ 5645 gravel size, clinkers, gray.
i 13
i 5 . .
0-6 ft.: Drill ti =5 .
| ssa0 rill time = 5 min
o 24
| Drill blocked off at 9 ft.
10 6-11 ft.: Drill time not
- 5635 recorded.
L 11.2 - 31.0 ft. BASALT, light gray, very hard,
small to no vugs.
= 96 | 92
M
- 15 =1\
A 11-16 ft.: Drill time = 26
- 5630 € W min.
ak N
= H
2 =\
8 b
wl 100 | 92 =
E \\_\'\,
ar Ly
2 20 S 16-21 ft.: Drill time = 35
I - 5625 Vi min.
wl _“-1\\ Slightly larger vugs.
o H
ar =MW
2 RN
oL 100 | 100 M
i =W
g B ';; AN
& 25 =W 21-26 ft.: Drill time = 42
ol 5620 A 4 min.
T Vi
ok =0
(¥} %
-]
gL Vi
2 =W
wf 100 | 62 F,o
/A i
g =1 26-31 ft.: Drill time = 53
er 20 [, hE min. Drill steel binding up
EL se15 Zw at30.5 ft.

Bottorn of Hole at 31.0 ft.

Figure B-8. Boring log for corehole B-08.
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Project: Saddle Road Boring: B-09
V4 vEH AnD AssocIATES, INC. |7 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 1 of 1
Boring Began: 4/10/2009 Completed: 4/10/2009 Total Depth: 26.0 ft
Drilling Method: HQ Wireline Drill Bit: HQ Ground Elevation: 5844.1 ft
. . Casing: Steel Casing Location: M 19.75116. W 155.61353
Drill: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,265.3 E: -40,396.7
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes;
Final By: S. Hansen Depth - - - -
N . Date - - - .
Inclination: Vertical Titme R . ~ R
o Rock Soil Samples
o | T
< RS _
S |ls=l 2| 2 Bl Field Notes
g3 | 22| | ¢8| WS Material Description and
& |egls| 2|3 N
2= |0=|9 | 8§ per Lab Tests
w = | @ 6in
=1
& x
B 0.0 - 13.3 ft. SCORIA and BASALT fragments,
| gravel to boulder sizes, clinkers, dark gray.
- 25
— 5640
- & 0-6 f. Drill time = 7 min,
i 3
- 5635
- 10 5-11 ft.2 Drill time =12
| min.
60 13.3 - 26.0 ft. BASALT, highly vesicular, light
— 5630 gray to blue-gray, very hard to hard, small -
medium vugs, some vertical fractures.
- 15 11-16 ft.: Drill time = 17
2| min.
&
.
o
o
m -
= 100 | 36
O 5625
3 N
EN 20 _—
s Ly 16-21 ft.: Drill time = 16
& :
=L Bt min.
o M
i =W
g ;ﬁ\\ 7
EL =1
] 100 | S0 B
ol i
2l 5620 =1\
2 25 4
[ s 21-26 ft.: Drill time = 27
7 =\ min.
or Bottom of Hole at 26.0 ft.
oL
@
ar
@
?\ — 5615
@

Figure B-9. Boring log for corehole B-09.



PTA Quarry Investigation 2009 Saddle Road HI-200(2)

Project: Saddle Road Boring: B-10
YEH AND ASSOCIATES, INC. | 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 1 of 2
Boring Began: 4/2/2009 Completed: 4/2/2008 Total Depth: 34.6 ft
Drilling Method: HQ Wireline Drill Bit: HQ Ground Elevation: 5842.3 ft
. . Casing: Steel Casing Location: M 19.75127. W 155.61382
Oril: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,3053 E: -40,497.3
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes:
Final By: S. Hansen Depth - - - -
N . Date - - - .
Inclination: Vertical Time - - - -
o Rock Soil Samples
o | T
c S _
S |ls=l 2| 2 Bl Field Notes
g3 | 22| | ¢8| WS Material Description and
& |egls| 2|3 N
2= |0=|9 | 8§ per Lab Tests
w “g @ 6in
& x
- 0.0 - 17.0 ft. SCORIA and BASALT fragments,
gravel size, clinkers, dark gray and reddish gray.
- 5840
| 17
. 5 0-6 ft.: Drill time = 8 min.
- 5835
0 26
. 10 6-11 ft. Drill ime = 13
min.
I~ 5630
0 22
I 15 11-16 ft.: Drill time = 17
2 min.
5l 5625 17.0 - 19.9 ft. PUMICE, highly vesicular, reddish
3 gray, medium hard, pumice matrix with scoria
E - 76 | 70 fragments. Welded clinker zone.
o
t‘; -
L 20 19.9 - 34.6 ft. BASALT, light gray, very hard, 1621 ft.: Drill time = 16
w fracutres parallel and orthogonal to core barrel. min. Harder drilling at 17
=k Small vugs. ft
% .
21 5620 RN
&l 2Ly | 22813 Ash layer.
3 100 | 26 L
o £
B = 7 21-26 ft.: Drill time = 27
T =W\ min.
g L B
2 Z W
gl 5815 4
8 Vi
(=] —
ar 100 | 58 =M
E Vi
2 =W\

Figure B-10. Boring log for corehole B-10.



PTA Quarry Investigation 2009

Saddle Road HI-200(2)

Project: Saddle Road Boring: B-
V4 YEH AND ASSOCIATES, INC. |7 o: B-10
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 2 of 2
o Rock Soil Samples
8|z
5 5 s 8 Field Not
S|l @ ield Notes
S |so| 2| > 2 . -
g3 |22 | 8| Blows o Material Description and
= g3 |28(Q per = Lab Tests
w |8 |® 6in 3
gl x
C Y, 26-31 ft.- Dnill time = 49
=W\ min.
i AN
i
- 5610 ‘\“\
100 | 81 Yl
R =\
F S 31-34.6 ft.: Dril time = 32
r /™ min.
35 — Bottom of Hole at 34.6 ft.
L 5505 1
b= 40 N
L 5500 1
b= 45 N
I 5505 i
b= 50 N
gl 5590 i
E -
o
@ b
ot
g 55
Q
% | J
E 4
Y| 5585
z 4
@l
2
g J
ElR
3 60
al
@ i
ol
i J
|- 5580
ol -
§ -
& i
(L] =
=
2l 65 —
E -
3L

Continued boring log for corehole B-10.



PTA Quarry Investigation 2009 Saddle Road HI-200(2)

Project: Saddle Road Boring: B-11
YEH AND ASSOCIATES, INC. | 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 |Sheet1of2
Boring Began: 4/9/2009 Completed: 4/9/2008 Total Depth: 36.0 ft
Drilling Method: HQ Wireline Drill Bit: HQ Ground Elevation: 5840.4 ft
. . Casing: Steel Casing Location: M 19.75135. W 155.61409
Oril: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,334.8 E: -40,581.3
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes:
Final By: S. Hansen Depth - - - -
o ) Date - - - -
Inclination: Vertical Titme ) . ~ :
o . |Rock Soil Samples
o c
= Ll ‘6‘-:' "
S |ss| 2| > Bl Field Notes
S3 88| E| ¢|a i Material Description and
— — g = (8] N
2= o= 6| 5|8 per Lab Tests
w = | @ 6in
& x
- 5840 0.0 - 15.3 ft. SCORIA and BASALT fragments,
gravel to boulder sizes, clinkers, dark gray and
| reddish brown,
12
| 5535 5 0-6 ft.: Drill time not
recorded
r 58
| ss30 | 1 5-11 ft.: Drill time not
recorded
B B4
15 R
- 5625 15.3 - 18.1 ft. BASALT, highly vesicular, fight 1116 f.: Drilltime not
@ ed
=] gray, hard, med-large vugs.
B
(=]
]
= v
Er 100 | 66 1L | 787 -260 T BASALT. bue-gray. very Fard
5]
oL F %
2 20 s
Tl 5620 =0 16-21 ft.: Dril time not
= ﬁ\\‘ E recorded
% B :-"—‘\\‘\\
o
ar Ly
o PN
ar 100 | 80 y
(=] =W
it N
=] A
| =815 25 =1\ 21-26 ft.: Drill time not
T A recorded
ab Vi 26.0 - 36.0 ft. BASALT, highly vesicular,
3 = W\| blue-gray, very hard.
gl *
n Vi
g =W
ar 100 | 90 PN
£ o
8 =W
@ B

Figure B-11. Boring log for corehole B-11



PTA Quarry Investigation 2009

Saddle Road HI-200(2)

BORING LOG 26-048 CFL HVO SADDLE ROAD.GPJ YEH ASSOCIATES.GDT 51/09
T

Project: Saddle Road Boring: B-
V4 YEH AND ASSOCIATES, INC. |7 o: B-11
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 2 of 2
o Rock Soil Samples
8|z
5 5 s 8 Field Not
S|l @ ield Notes
=5 |25l = © S i -
g3 |22 | 8| Blows o Material Description and
= g3 |28(Q per = Lab Tests
w |8 |® 6in 3
gl x
- 5810 Vi 26-31 ft.: Dril fime not
=W\ recorded
L AN
i
=1\
i N
Vi
i =\
100 | 70 L
L #
=W
| g5 | 2 AL 31-36 ft.: Drill time not
=0 recorded
L Bottom of Hole at 36.0 ft.
40 —
- 5500
45 -
- 5505
50 -
- 5590
55 —
I 5585
6() -
- 5580
65 —
- 5575

Continued boring log for corehole B-11.



PTA Quarry Investigation 2009 Saddle Road HI-200(2)

Project: Saddle Road Boring: B-12
V4 vEH AnD AssocIATES, INC. |7 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 |Sheet1 of1
Boring Began: 4/2/2009 Completed: 4/2/2008 Total Depth: 26.0 ft
Drilling Method: HQ Wireline Drill Bit: HQ Ground Elevation: 5836.4 ft
. . Casing: Steel Casing Location: M 19.75143, W 155.61436
Drill: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,365.9 E: -40,684.2
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes;
Final By: S. Hansen Depth - - - -
N . Date - - - .
Inclination: Vertical Titme R . ~ R
o Rock Soil Samples
o | T
< A _
S |ls=l 2| 2 Bl Field Notes
g3 | 22| | ¢8| WS Material Description and
22 28|l s | 3|5 N
2= |0=|9 | 8§ per Lab Tests
w “g @ 6in
& x
- 0.0 - 11.3 ft. SCORIA and BASALT fragments,
gravel, cobble, and boulder sizes, clinkers, dark
— 5835 gray.
77
i 5 0-6 ft.: Drill time = 16 min.
- 5830
B 86
i 10 6-11 ft.: Drill time = 12
min.
- 5625 11.3 - 14.7 ft. BASALT, highly vesicular, light
gray.
r RS
M
I~ 96 38 ;""-\\;\\
I 2~ W
| 15 ’L N 14.7 - 21.3 ft. BASALT, blue-gray, very hard. 11-16 ft.- Drill time = 37
-] B min.
== 5620 M
I3 =W
'é | ., LS
w =W
= 100 | 100 B
5] A
ar =W
] 20 oS
Ik i 16-21 ft.: Drill time = 47
£ L A min.
g 5615 7| 21.3-26.0 ft. BASALT, highly vesicular, gray,
= =\\\ moderately fractured.
- F o~
E 4 W
g B 100 | 16 ;“'\\
= Vi
S 25 By
L ﬁ\\ E 21-26 ft.: Drill time = 31
T =0 min. Inner barrel stuck at
; L 5810 Bottom of Hole at 26.0 ft. 26 ft.
&
o
SL
@
? -
@

Figure B-12. Boring log for corehole B-12.



PTA Quarry Investigation 2009

BORING LOG 29-048 CFL HVO SADDLE ROAD.GPJ YEH ASSOCIATES.GDT 5108

Saddle Road HI-200(2)

GEOTECHNICAL ENGINEERING CONSULTANTS

' “ YEH AND ASSOCIATES, INC.

Project: Saddle Road
Project Number: 29-048

Boring: B-13
Date: 5/1/09 |Sheet1 of1

Boring Began: 4/3/2009
Drilling Method: HQ Wireline
Drill: Mobile B-53

Driller: Geolabs

Logged By: R. Andrew

Final By: 5. Hansen

Inclination: Vertical

Completed: 4/3/2008
Drill Bit: HQ

Casing: Steel Casing
Weather: partly cloudy

Total Depth: 31.0ft

Ground Elevation: 5832.2 ft

Location: M 19.75154, W 155.61464
Coordinates: N: 14,408.2 E:-40,777.3

Ground Water Notes:

Depth
Date
Time

o Rock Soil Samples
o | T
c Lot ‘6‘-:' .
S |ls=l 2| 2 Bl Field Notes
S (33| E| €| i Material Description and
2= 0= 3| 8|8 per N Lab Tests
w “g @ 6in
& x
B 0.0 - 13.8 ft. SCORIA and BASALT fragments,
gravel and cobble sizes, clinkers, dark gray, with
B reddish pumice/ash matrix.
— 5830
- 30
- 5 0-6 ft.: Drill time = 7 min.
- 5625
i 38
R 10 8-11 ft.: Drill time not
recorded
- 5620
i 92 | 52
L 13.8 - 22.2 ft. BASALT. blue-gray, very hard.
- . 11-16 ft.: Dril time not
| recorded
y
- 5515 0\
E o
- M
100 | 90 =MW
=W
- 20 LA 16-21 ft.: Drill time = 18
A W min.
AN
- 5610 : ; i
i 22.2 - 31.0 ft. BASALT, highly vesicular, gray,
L = W| very hard, small-med. vugs. moderately
100 | @0 ﬁ\\ fractured.
r =W
r 25 s . 21-26 ft.. Drill time = 19
=0 min.
- 9605 :z\_\\.
Vi
% | &2 N
- i
30 "'\\\
3 r A 26-31 ft.: Drill time = 37
=W min

Bottorn of Hole at 31.0 ft.

Figure B-13. Boring log for corehole B-13.



PTA Quarry Investigation 2009 Saddle Road HI-200(2)

Project: Saddle Road Boring: B-14
V4 YEH AND ASSOCIATES, INC. |7 g
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 |Sheet1of2
Boring Began: 4/8/2009 Completed: 4/9/2008 Total Depth: 36.0ft
Drilling Method: HQ Wireline Drill Bit: HQ Ground Elevation: 5648.0 ft
. . Casing: Steel Casing Location: M 19.75141. W 155.61290
Orill: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,357.9 E: -40,198.4

Criller: Geolabs

Logged By: R. Andrew Ground Water Notes:

Final By: S. Hansen Depth - - - -
N . Date - - - .
Inclination: Vertical Titme R . ~ R
o Rock Soil Samples
o | T
c FlE >
S || 2 =4 Field Notes
=5 |25l = © S i -
s8 |88 | ¢ 8 Blows N2 Material Description and
2% 0% w | g per = Lab Tests
w | 8" 6in |
& x
D 0.0 - 11.0 ft. SCORIA and BASALT fragments,
L " " gravel and cobble sizes, clinkers, dark gray.
- b
L A ]
. .'
- 5645 13 A
8
|- . ‘-
i s AN
A ] 0-8 ft.: Drill time = 5 min.
L g%
- b
L b %
B
- 5640 | s
|- 36 . .
«
- 10 '- .
b 5-11 ft.: Drill time = 11
- A min.
I/ 11.0 - 13.4 ft. BASALT FRAGMENTS, boulder
- C size, blue-gray.
- 5635 3(
0 "] 13.4-15.5 ft. BASALT clast in reddish ash
B (k3| matrix, welded clinker zane.
L 30D
15 Fas: 11-16 ft.: Drill ime = 22
| Vi 15.5 - 16.8 ft. BASALT, blue-gray, very hard. min.
5 —~\\\
= _Q) 16.8 - 20.0 ft. BASALT clast in red pumice
] (}'é matrix, welded clinker zone.
ol 5630 )5
g 78 g%
oF "
;': B 20 Vi 20.0 - 27.1 ft. BASALT, blue-gray, very hard, no 16-21 ft.: Drill time = 18
u = W| wvugs. min.
= B g
% Vi
ar =0
g 3
£ 5625 2y
al 100 | 90 L
2 Ly
oL
H 25 o : 21-26 ft.: Drill time = 57
Tl =\ min. Very slow drilling.
o BN
=18 o
& Y 27.1 - 36.0 ft. BASALT, highly vesicular,
ol 5620 '-"—‘\\\\ blue-gray, very hard.
- 100 | 88 o
£k =W
§ N

Figure B-14. Boring log for corehole B-14.



PTA Quarry Investigation 2009

Saddle Road HI-200(2)

Project: Saddle Road Boring: B-
V4 YEH AND ASSOCIATES, INC. |7 o: B-14
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 2 of 2
o Rock Soil Samples
8|z
5 5 s 8 Field Not
S|l @ ield Notes
S s 2| > 8 . o
g3 |22 | 8| Blows o Material Description and
= g3 |28(Q per = Lab Tests
w |8 |® 6in 3
gl x
Y, 26-31 ft.- Drill time = 47
| =1 min.
AN
i
= =1\
Y
- 5615 Vs
100 | 92 ,‘\_\\
i #
=W
- 35 AL 31-36 ft.: Drill time = 43
= =1 min.
Bottom of Hole at 36.0 ft.
- 5610 g
- 4_0 —
- 5805 .
- 45 -
— 5600 -
- 50 -
of J
S 5595 -
5
af b
i
g+ 55 —
8
g - -
-
Tl 4
w
&1 5590 -
2
el J
o
g 60
o
L i
o
il J
5
2| 5585 .
<
AL i
0
=
af 65 —
E . -
8

Continued boring log for corehole B-14.



PTA Quarry Investigation 2009

Saddle Road HI-200(2)

Project: Saddle Road Boring: B-15
V4 vEH AnD AssocIATES, INC. |7 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 |Sheet1 of1
Boring Began: 4/8/2009 Completed: 4/8/2008 Total Depth: 31.0ft
Drilling Method: HQ Wireline DrlII.Bal: HQ ) Grourjd Elevation: 5641.6 ft
. . Casing: Steel Casing Location: M 19.75154, W 155.61336
Drill: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,397.6 E: -40,3375
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes;
Final By: S. Hansen Depth - - - -
o . Date - - - -
Inclination: Vertical Titme R . ~ R
o Rock Soil Samples
o | T
< Fl e >
S || 2 =4 Field Notes
=5 |25l = © S i -
s8 |88 | ¢ 8 Blows N2 Material Description and
L= 0= v | g per = Lab Tests
w | 8" 6in |
& x
| D 0.0 - 11.0 ft. SCORIA and BASALT fragments,
. " gravel to boulder sizes, clinkers, dark gray, with
- ® B | some red ash remnants.
5640 'Y
o .'
|- -
30 AN
- e
. "
i 5 'o [ )
N . ® 0-8 ft.: Drill time = 7 min.
. .‘
- 5635 s
.
- n
i 84 A
W
i 10 8
- b 6-11 ft.: Drill time = 20
I [ ] min.
| sg30 10 11.0 - 18.3 ft. PUMICE, reddish gray,
3 Pumice/ash matrix with gravel to boulder-sized,
| O gray scoria’basalt fragments. Welded clinker
O:é zZone,
- a2 O
I 15 % 11-16 ft.: Drill ime = 17
e min.
Q¥
&I 5625 &
ok (@)
5 o
ar 98 | 54 i 18.3 - 21.5 ft. BASALT, blue-gray, very hard. no
= = W| vugs.
ar BN
Bl 0 Ly 16-21 ft.: Drill ime = 22
I W 4 min
w I
7~ 5620 | 21.5-31.0 it. BASALT, highly vesicular,
el :\\\ blue-gray, very hard, med. vugs.
a RN
E
gr 100 | o4 =
H F Y
ol o
o =
& 25 b \\_\\, 21-26 ft.: Drill time = 47
=l A min.
T =W
E— 5615 B
Vi
g— =\
oL 100 | 90 i
@ =
g i Q\
or
= !
E| 30 = 26-31 ft.: Drill time = 58
@ P min.

Bottorn of Hole at 31.0 ft.

Figure B-15. Boring log for corehole B-15.



PTA Quarry Investigation 2009

BORING LOG 29-048 CFL HVO SADDLE ROAD.GPJ YEH ASSOCIATES.GDT 5108

Saddle Road HI-200(2)

GEOTECHNICAL ENGINEERING CONSULTANTS

' “ YEH AND ASSOCIATES, INC.

Project: Saddle Road Boring: B-16
Project Number: 29-048 Date: 5/1/09 |Sheet1 of1

Drill: Mobile B-53
Driller: Geolabs
Logged By: R. Andrew
Final By: 5. Hansen

Inclination: Vertical

Boring Began: 4/8/2009
Drilling Method: HQ Wireline

Completed: 4/8/2008
Drill Bit: HQ

Casing: Steel Casing
Weather: partly cloudy

Total Depth: 26.0 ft

Ground Elevation: 5841.3 ft

Location: M 19.75171, W 155.61377
Coordinates: N: 14,462.3 E:-40,4846

Ground Water Notes:

Depth -
Date -
Time -

o Rock Soil Samples
o | T
< L _
S |ls=l 2| 2 Bl Field Notes
S (33| E| €| i Material Description and
o< o= 8 g @) per N Lab Tests
w “g @ 6in
& x
+ 0.0 - 6.4 ft. SCORIA and BASALT fragments,
gravel size, clinkers, dark gray.
I~ 5640
| 13
- 5 0-6 ft.: Drill time = 8 min.
I~ 5835 - -
6.4 - 14.2 ft. BASALT, highly vesicular, gray to
- light gray, very hard, medium-large vugs,
fractured.
B L W
100 | S0 LY
r M
10 =W
R F S 8-11 ft.: Drill time = 34
{i_: W min.
- 5630 LS
A
B =W
N
- 100 | 24 Ly
| %
Y 14.2 - 26.0 ft. BASALT. highly vesicular,
| 15 '-—\\\\\ blue-gray, hard to very hard, medium vugs. 11-16 ft.: Drill time = 16
i W min.
~ 5625 =
N
L A
=W
B
i 100 | 90 i
=0
L RS
A
- 20 =0 16-21 f.: Drill time = 31
i : min.
— 5620 =
B "
=W
| N
100 | 94 i
=1
r N
Vi
- 25 =\ 21-26 ft.: Drill time = 1 hr.
FS 24 min. Could not latch
~ 5615 Bottom of Hole at 26.0 ft. inner barrel, pulled
casing.

Figure B-16. Boring log for corehole B-16.



PTA Quarry Investigation 2009 Saddle Road HI-200(2)

Project: Saddle Road Boring: B-17
YEH AND ASSOCIATES, INC. | 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 |Sheet1 of1
Boring Began: 4/7/2009 Completed: 4/7/2008 Total Depth: 26.0 ft
Drilling Method: HQ Wireline Drill Bit: HQ Ground Elevation: 5837.2 ft
. . Casing: Steel Casing Location: M 19.75182, W 155.61423
Oril: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,5075 E: -40,640.1
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes;
Final By: S. Hansen Depth - - - -
N . Date - - - .
Inclination: Vertical Titme R . ~ R
o . |Rock Soil Samples
NS
= L = "
S |ls=l 2| 2 Bl Field Notes
S (33| E| €| i Material Description and
— — g = (8] N
2= |0=|9 | 8§ per Lab Tests
w = | @ 6in
& x
" 0.0 -10.2 ft. SCORIA and BASALT fragments,
gravel size, clinkers, dark gray.
- 5835
= 28
- 5 0-6 ft.: Drill time = 7 min.
= 5630
i 40
L 10 ] $ e —
10.2 - 11.6 ft. BASALT, highly vesicular, light §-11 ft.: Drill time = 11
L gray, hard. min.
L 5525 11.6 - 21.0 ft. BASALT, blue-gray, very hard.
i 100 | 88 Ly
L B
M
=W
B 15 B 11-16 ft.: Drill time = 26
@ /i min.
Eln = W| Becoming more vuggy, small vugs.
I B
5= 5620 M
o _—
i N
=i 100 | 40 4
§_ =M
2 ;
7] M
<t 20 =0 16-21 ft.: Dill time = 29
W u min.
21 Vi 21.0 - 26.0 ft. BASALT, highly vesicular, light
] = W| gray. very hard, fractured.
of- 5615 RN
o i
EL =W
= 92 | 20 E N
ar Ly 21-26 ft.: Drill time = 33
o 5 P g min. Ears/latch collar
e o W broke. core dropped in bit.
Iy — Pulled casing/stopped
or Bottorn of Hole at 26.0 ft. drilling at 26 ft.
& 5610
@
gt
@
=3
@

Figure B-17. Boring log for corehole B-17.



PTA Quarry Investigation 2009

BORING LOG 29-048 CFL HVO SADDLE ROAD.GPJ YEH ASSOCIATES.GDT 5108

Saddle Road HI-200(2)

/L

YEH AND ASSOCIATES, INC.

GEOTECHNICAL ENGINEERING CONSULTANTS

Project: Saddle Road
Project Number: 29-048

Boring: B-18

Date: 5/1/09 |Sheet1 of2

Boring Began: 4/9/2009
Drilling Method: HQ Wireline
Drill: Mobile B-53

Driller: Geolabs

Logged By: R. Andrew

Final By: 5. Hansen

Inclination: Vertical

Completed: 4/9/2008
Drill Bit: HQ

Casing: Steel Casing
Weather: partly cloudy

Total Depth: 36.0ft

Ground Elevation: 5628.8 ft

Location: M 19.75187, W 155.614627
Coordinates: N: 14,5285 E: -40,788.2

Ground Water Notes:

Depth
Date
Time

o Rock Soil Samples
o | T
< RS _
S |ls=l 2| 2 Bl Field Notes
g3 | 22| | ¢8| WS Material Description and
22 28|l s | 3|5 N
2= |0=|9 | 8§ per Lab Tests
w “g @ 6in
& x
0.0 - 16.0 ft. SCORIA and BASALT fragments,
- gravel and cobble sizes, clinkers, dark gray.
B 50
I~ 5625
& 0-6 f. Drill time = 5 min,
— 56820 .
10 611 f.: Drill time = 11
- min.
1 light gray basalt boulder.
— 5815 .
18 11-16 ft.: Drill time = 4
- min.
16.0 - 21.0 ft. SCORIA and BASALT fragments,
F gravel size, clinkers, dark gray.
— 5810 3
20 16-21 ft.: Drill time = 5
- min.
21.0 - 22.7 ft. BASALT clast in red pumice
- matrix, welded clinker zone.
0 22.7 - 29.8 ft. BASALT, blue-gray, very hard.
| 505 100 | &8
21-26 ft.: Drill time = 22
- 5 1= W min. Slower drilling at end
ro e of run.
B =1
=0
+ o
M
100 | &4 =
- 5600 \\.\\

Figure B-18. Boring log for corehole B-18.



PTA Quarry Investigation 2009

Saddle Road HI-200(2)

Project: Saddle Road Boring: B-18
V4 YEH AND ASSOCIATES, INC. |7 g
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 2 of 2
o Rock Soil Samples
o | 5
5 5 s 8 Field N
S|z~ 2 ield Notes
=5 |25l = © S i -
g8 |22 £| | Blows o Material Description and
=0 o 2 o 2> o =
= o=lo | 8|5 per £ Lab Tests
w c |l @ 6in -
ERN
7 29.8 - 35.4 ft. BASALT, highly vesicular, light 26-31 ft.. Drill time = 49
o 2\‘\\ gray, very hard, med. vugs. Some fractures due min.
',.«;\' 4 to driller lifting.
B =1\
Y
r Vi
=MW
— 100 | 52 LN
Vi
- 5 =MW
A 31-36 ft.: Drill time = 43
L 7 35.4 - 36.0 ft. SCORIA, red, soft. min.
Bottom of Hole at 36.0 ft.
I 5590 i
L w0
I 5585 i
L 5
I 5580 ]
L 50
8l
E -
-
g 5875 ]
]
= 55 —
gL
g -
-
Tl i
s
al -
)
g— 5570 ]
['4
[IT)
3 60
2L
w -
o
It i
T
o -
-] -
2
&l 5565 ]
0
SL
65 —
2
E+ i
@

Continued boring log for corehole B-18.



PTA Quarry Investigation 2009 Saddle Road HI-200(2)

Project: Saddle Road Boring: B-19
YEH AND ASSOCIATES, INC. | 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 1 of 2
Boring Began: 4/7/2009 Completed: 4/7/2008 Total Depth: 36.0 ft
Drilling Method: HQ Wireline DrlII.Bal: HQ ) Grourjd Elevation: 5655.5 ft
. . Casing: Steel Casing Location: M 19.75222 W 155.61261
Drill: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,648.3 E: -40,076.7
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes:
Final By: S. Hansen Depth - - - -
N . Date - - - .
Inclination: Vertical Titme R . ~ R
o Rock Soil Samples
o | T
< RS _
S |ls=l 2| 2 Bl Field Notes
g3 | 22| | ¢8| WS Material Description and
>0 oD 5| >
o< o= 8 g @) per N Lab Tests
w = | @ 6in
=1
& x
|- 5655 0.0 - 10.4 ft. SCORIA and BASALT fragments,
gravel to boulder sizes, clinkers, light gray.
57
I 5850 & 0-8 ft.: Drill time = 11 min.
r 70
| seas | 1° : __ 6-11 ft.: Drill time = 10
10.4 - 21.4 ft. BASALT, highly vesicular, light i
N gray, hard, small vugs.
r 100 | 72
i e
| ses0 | ) 11-16 ft.: Drill time = 17
g i min.
=t =0
5 "
af =
w P
=t 100 | 88 Vi
o =N
ol N
@
z 20 4 W .
Tl 5635 _—'\\_ y 1&21 ft.: Drill time = 22
= ! min.
B[ 7 N 21.4 - 22.9 ft. BASALT, blue-gray, very hard.
o =
ir B
E | 22,9 - 26.4 ft. SCORIA and BASALT fragments,
g 62 | 32 gravel size, clinkers, gray, with reddish ash,
L 21-26 ft.: Drill time = 16
o 25 min. 22.9-26 ft.: Fast
E_ 5630 drilling
w
(¥}
E I 26.4 - 34.4 ft. BASALT, blue-gray, very hard, no
& fractures.
- N
Q
e i
S B 72 | &4 =0
= Vi
% =W\

Figure B-19. Boring log for corehole B-19.



PTA Quarry Investigation 2009

Saddle Road HI-200(2)

Project: Saddle Road Boring: B-
V4 YEH AND ASSOCIATES, INC. |7 9: B-19
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 2 of 2
o . |Rock Soil Samples
S
5 s | = 8 Field Not
S|l @ ield Notes
S |so| 2| > 2 . -
g3 |22 | 8| Blows o Material Description and
= g3 |28(Q per = Lab Tests
w |8 |® 6in 3
gl x
" 5625 N ;?;31 .- Dnill time = 36
AN ’
B Vi
=1\
L N
Vi
- 8 | o8 LS
L Vi
a5 34.4 - 36.0 ft. BASALT, highly vesicular, light
B = W| gray. very hard. 31-36 ft.: Drill time = 57
5620 LY min
L Bottom of Hole at 36.0 ft. '
4_0 —
- 5615
45 -
- 5610
50 -
- 5805
Al J
E -
(S
I} E
at
5 55 —
Zl 5600
Q
g -
211
- |
=
z 4
1R
2
g J
E -
| 6() -
Bl- 5505
w -
ol
i J
E L
ol -
sl
& i
0
at
L] 85 —
= 5590 |
8

Continued boring log for corehole B-19.



PTA Quarry Investigation 2009 Saddle Road HI-200(2)

Project: Saddle Road Boring: B-20
YEH AND ASSOCIATES, INC. | 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 1 of 2
Boring Began: 4/4/2009 Completed: 4/6/2008 Total Depth: 355 ft
Drilling Method: HQ Wireline Drill Bit: HQ Ground Elevation: 5851.8 ft
. . Casing: Steel Casing Location: M 19.75190, W 155.61264
Oril: Mobile B-53 Weather: partly cloudy Coordinates: N:14,528.2 E: -40,098.0
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes;
Final By: S. Hansen Depth - - - -
N . Date - - - .
Inclination: Vertical Titme R . ~ R
o Rock Soil Samples
o | T
< RS
S |ls=l 2| 2 Bl Field Notes
S (33| E| €| i Material Description and
s< 8| 3| 3|9 per N Lab Tests
| - o | X 6in
g @
& x
0.0 - 8.2 ft. SCORIA and BASALT fragments,
F gravel size, clinkers, dark gray.
— 5850
- 18
- 5 0-5.5 ft.: Drilltime =7
min.
- 5845
B 66
9.2 - 15.7 ft. BASALT, highly vesicular, gray, e
B 10 hard to very hard, moderately fractured, 5.5-10.5 ft.; Drill time = 17
| small-med. vugs. min.
L 5840 :ﬂ\\
=W
i 100 | 70 F S
- =0
-y
S M 10.5-15.5 ft.: Drill time =
= =\ 23 min.
ar ()4 15.7 - 19.5 ft. BASALT fragments in ash/pumice
g 10 ratrix, reddish matrix, gray clasts. Welded
o[ 9635 (). clinker zone.
8 s,
] 54| 0 &)
<l =
5] 24
3 =
1 20 i 19.5 - 31.4 ft. BASALT, light gray to blue-gray, 15.5-20.5 ft.: Drill time =
T b\‘\\ very hard, joints parallel to barrel, few fractures. 35 min.
wi F =4
L
- i
b1 5630 =0
2t 100 | 86 =0
m N Drilled ~2.5" in 45 min.,
ar s tripped, changed bit. very
i = hard drilling.
of o5 v 20.5-25.5 ft.: Drill time = 1
S =1\ hr. 55 min. with trip.
E - N
M
gl se25 =N
oL #
3 100 | 28 =0
2r "
I =W
2k PS4 25.5-30.5 ft.: Drill time =

Figure B-20. Boring log for corehole B-20.



PTA Quarry Investigation 2009

Saddle Road HI-200(2)

Project: Saddle Road Boring: B-20
V4 veH AND ASSOCIATES, INC. |7 g
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 |Sheet2 of 2
o Rock Soil Samples
o | 5
5 5% 8 Field N
S~ |ls~| 2 ield Notes
= S| 2| 2 3 . o
S8 |28 E|g|g| Blows ) Material Description and
— — o 2> O =
g= o=l | 8| per = Lab Tests
w - | @ 6in =
Z|x
M 32 min.
N =W\
B
- 5620 Vi 31.4 - 35.5 ft. BASALT, highly vesicular, light
= W| gray, very hard.
N
i 100 | 92 P
=MW
L A
Vi
L a5 =W 30.5-35.5 ft.: Drill time =
A 43 min.
r _ Bottormn of Hole at 35.5 ft.
I 5615 i
L w0
I 5810 i
L 5
I 5805 ]
L 50
I 5500 i
8l
= .
-
5L
I} L
]
= 55
% L
-
ar 5595 ]
al -
)
al
z i
['4
[IT)
g 60 —
2L
w -
o
I} 5590 |
T
o -
-] -
2
x [ -
0
Sk
65 |
2
o i
3

Continued boring log for corehole B-20.



PTA Quarry Investigation 2009 Saddle Road HI-200(2)

Project: Saddle Road Boring: B-21
YEH AND ASSOCIATES, INC. | 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 1 of 2
Boring Began: 4/7/2009 Completed: 4/7/2008 Total Depth: 36.0 ft
Drilling Method: HQ Wireline Drill Bit: HQ Ground Elevation: 5648.8 ft
. . Casing: Steel Casing Location: M 19.75177. W 155.61305
Drill: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,4834 E: -40,235.4
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes:
Final By: S. Hansen Depth - - - -
o . Date - - - -
Inclination: Vertical Titme R . ~ R
o Rock Soil Samples
o | T
< RS
S |ls=l 2| 2 Bl Field Notes
s8 |88 | ¢ 8 WS N Material Description and
2= |0=|9 | 8§ per Lab Tests
w g O 6in
& x
0.0 - 11.0 ft. SCORIA and BASALT fragments,
r gravel to boulder sizes, clinkers, dark gray.
i 52
- 5645
& 0-6 ft.: Drill time = 11 min.
- 5640 68
10 611 ft.: Dill ime = 23
r min.
11.0 - 16.0 ft. BASALT, highly vesicular, gray,
- hard, small vugs, fractures parallel to barrel.
L 5835 100 | 48
15 11-16 ft.: Drill time = 17
ol min.
."_’ 16.0 - 21.0 ft. SCORIA and BASALT fragments,
2 - gravel size, clinkers, dark gray and reddish gray.
el
i
= 14
§— 5630
al
= 20 5 16-21 ft.: Drill time = 11
s - b min. Fast drilling.
z ()4 21.0 - 27.8 ft. BASALT clasts in reddish pumice
[ 10 matrix, dark gray gravel to cobble-sized clasts.
2 5(), Welded clinker zone.
g o
w o
gl s625 40 8%
< LA
w .
of )
H 25 Oi‘é 21-26 ft.: Drill time =13
ot %\Jé min. Fast/easy drilling.
E1R -
3 "
g
ok .
g i 27.8 - 31.0 ft. BASALT, blue-gray, very hard.
2|~ 5620 9% | 68 =
& y
ot Ly

Figure B-21. Boring log for corehole B-21.



PTA Quarry Investigation 2009 Saddle Road HI-200(2)

Project: Saddle Road Boring: B-21
V4 YEH AND ASSOCIATES, INC. |7 g
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 2 of 2
o Rock Soil Samples
o | 5
5 5 s 8 Field N
S |ls~| 2 ield Notes
=5 |25l = © S i -
g3 |22 | 8| Blows o Material Description and
= — o = o N =
2= 1a=o | 5P per = Lab Tests
w | ® 6in -~
ERN
I 26-31 ft.. Drill time = 23
- =4 min.
] 31.0 - 35.7 ft. BASALT, highly vesicular, light
- ="W| gray, very hard.
RN
. H
=\
I 5815 100 | 94 .ﬁ\_ P
=\
- B
3% AN 31-36 f.: Drill time 26
i L 357 - 36.0 ft. SCORIA, reddish gray. min.
- Bottom of Hole at 36.0 ft.
I 5610 ]
L o
I 5605 ]
L .
I 5600 ]
L 5o -
£l
E -
G- 5505 |
@
|8
= 55 —
sl
g -
-
Tl i
u
Zr ]
)
2 5500 ]
[}
['4
ok
a 60
=18
w -
o
It i
@
Gl
-] -
g
&l 5585 ]
0
518
65 —
2
zr i
@

Continued boring log for corehole B-21.



PTA Quarry Investigation 2009

Saddle Road HI-200(2)

/L

YEH AND ASSOCIATES, INC.

GEOTECHNICAL ENGINEERING CONSULTANTS

Project: Saddle Road
Project Number: 29-048

Boring: B-22

Date: 5/1/09 |Sheet1 of1

Boring Began: 4/4/2009
Drilling Method: HQ Wireline
Drill: Mobile B-53

Driller: Geolabs

Logged By: R. Andrew

Final By: 5. Hansen

Inclination: Vertical

Completed: 4/4/2008

Drill Bit: HQ

Casing: Steel Casing
Weather: partly cloudy

Total Depth: 31.0ft

Ground Elevation: 5841.2 ft

Location: M 19.95191, W 155.61345
Coordinates: N: 14,529.9 E:-40,373.3

Ground Water Notes:

Depth -
Date -
Time -

BORING LOG 29-048 CFL HVO SADDLE ROAD.GPJ YEH ASSOCIATES.GDT 5109

o Rock Soil Samples
o | T
< RS _
S |ls=l 2| 2 Bl Field Notes
g3 | 22| | ¢8| WS Material Description and
>0 oD 5| >
o< o= 8 g @) per N Lab Tests
w “g @ 6in
& x
B 0.0 - 14.9 ft. SCORIA and BASALT fragments,
gravel to boulder sizes, clinkers, dark gray.
I~ 5640
- 33
- 5 0-6 ft. Drill time not
recorded.
— 5835
i 58
r 10 6-11 ft.: Drill time not
recorded.
— 5630
i 88
- 15 14.9 - 17.6 ft. BASALT clasts in reddish pumice 11-16 ft.; Drill time not
matrix. Welded clinker zone. recorded.
~ 5625
L 17.6 - 31.0 ft. BASALT. highly vesicular. light
52 gray, very hard, highly to moderately fractured.
| Frequent vugs, grading to fewer vugs with depth.
Ay | Medium to small sized vugs.
- 20 - 16-21 ft.: Drill ime = 33
ff_.: W min.
— 5620 N
= i
=0
B
100 | 68 Ly
- B
M
r 25 ;_‘\\\\, 21-26 ft.; Drill time = 39
Y min.
— 5815 =1\
B
I M
=0
i 68 | 48 RN
L =0
R 30 Ly, 26-31 ft.: Drill time = 42
B % min

Figure B-22. Boring log for corehole B-22.

Bottorn of Hole at 31.0 ft.



PTA Quarry Investigation 2009

Saddle Road HI-200(2)

/L

YEH AND ASSOCIATES, INC.

GEOTECHNICAL ENGINEERING CONSULTANTS

Project: Saddle Road
Project Number: 29-048

Date: 5/1/08

Boring: B-23
Sheet 1 of 2

Boring Began: 4/3/2009

Drilling Method: HQ Wireline

Drill: Mobile B-53
Driller: Geolabs
Logged By: R. Andrew
Final By: 5. Hansen

Inclination: Vertical

Completed: 4/3/2008
Drill Bit: HQ

Casing: Steel Casing
Weather: partly cloudy

Total Depth: 36.0ft

Ground Elevation: 5837.6 ft
Location: M 19.75212, W 155.61383
Coordinates: N: 14,604.1 E: -40,502.1

Ground Water Notes:

Depth
Date
Time

Depth
(feet)

Elevation
(feet)
Run / Sample Type

Recovery (%)

Rock

Soil Samples

RQD

Blows
per
6in

Material Description

Field Motes
and
Lab Tests

BORING LOG 29-048 CFL HVO SADDLE ROAD.GPJ YEH ASSOCIATES.GDT 5109

gray.

5630

5625

5620

20

5615

25

0.0 - 21.6 ft. SCORIA and BASALT fragments,
gravel to boulder sizes, clinkers, dark gray to light

5610

%

Vi 21.6 - 31.9 ft. BASALT, highly vesicular, light
= W| gray. very hard, joints parallel to barrel.

0-6 ft.: Drill time not
recorded.

6-11 ft.: Drill time not
recorded.

11-16 ft.: Drill time not
recorded.

16-21 ft.: Drill time not
recorded.

21-26 ft.: Drill time = 33
min.

Figure B-23. Boring log for corehole B-23.




PTA Quarry Investigation 2009 Saddle Road HI-200(2)

Project: Saddle Road Boring: B-23
V4 YEH AND ASSOCIATES, INC. |7 g
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 2 of 2
o Rock Soil Samples
gz
5 5 s 8 Field N
S |ls~| 2 ield Notes
=5 |25l = © S i -
g8 |22 £| | Blows o Material Description and
=2 o2 o = o N =
= o=lo | 8|5 per £ Lab Tests
w c |l @ 6in -
ERN
I 26-31 ft.. Drill time = 42
I =W\ min.
AN
3 /i
Y 31.9 - 36.0 ft. BASALT, highly vesicular, dark
- 5605 t\\\ gray, hard, fragments.
F =4
L 50 | 18 Vi
=W
| B
M
35 =\ 31-36 ft.: Drill time = 22
B F ™ 4 min.
| Bottom of Hole at 36.0 ft.
- 5600
L w0
- 5595
L '
- 5550
L -
81 5585
z J
=L
o
@ b
gk
= 55 —
g [
g -
al
I
3 ]
2t 5580
O -
)
ot
= ]
['4
£l
3 60
al
w -
o
= ]
Gt 5575
-] -
2
ar i
0
9 f-
65 —
20
z i
@

Continued boring log for corehole B-23.



PTA Quarry Investigation 2009 Saddle Road HI-200(2)

Project: Saddle Road Boring: B-24
YEH AND ASSOCIATES, INC. | ' 9
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 1 of 1
Boring Began: 4/3/2009 Completed: 4/3/2008 Total Depth: 31.0ft
Drilling Method: HQ Wireline DrnII.Bﬂ: HQ ) Grourjd Elevation: 5630.9 ft
. . Casing: Steel Casing Location: M 19.75225, W 155.61426
Drill: Mobile B-53 Weather: partly cloudy Coordinates: N: 14,6545 E: -40,649.2
Driller: Geolabs
Logged By: R. Andrew Ground Water Notes:
Final By: S. Hansen Depth - - - "
o ) Date - - - -
Inclination: Vertical Time - - - -
o Rock Soil Samples
o | T
c Lot ‘6‘-:' .
S |ls=l 2| 2 Bl Field Notes
S (33| E| €| i Material Description and
5 e[ 8| 3|0 N
o= lo=|o | ol B per Lab Tests
w “g @ 6in
g | E
0.0 - 14.2 ft. SCORIA and BASALT fragments,
- 5630 gravel and cobble sizes, clinkers, dark gray.
r 33
i 5 0-6 ft.: Drill time = 5 min,
- 5625
38
i 10 6-11 ft.: Drill time = 8 min.
= 5620
48
14,2 - 20.2 ft. SCQRIA apd BASALT fragments,
15 rg;:;ieslr:o lr':aoulder sizes. clinkers, dark gray to 11-16 ft.: Drill time = 8
- 5615 gray. min.
2
u"_i
gt
o 42
wi
=
ar 20
B 20.2 - 23.5 ft. BASALT, highly vesicular, gray, 16-21 ft.: Drill ime =12
<[~ 5610 hard. min.
w
u
-t
@
il
g 100 | 86
5 L 23.5 - 27.5 ft. BASALT. blue-gray, very hard.
3
= 25 21-26 ft.; Drill time = 27
2} 5605 min.
I
zl
(¥}
-]
% L Y 27.5 - 31.0 ft. BASALT. highly vesicular. gray,
:': 100 | 84 '=\.\\~ very hard, med, vugs.
al Vi
el 20 =:\\\
£ fy 7 26-31 ft.: Drill time = 44
@ = =W min.

Bottorn of Hole at 31.0 ft.

Figure B-24. Boring log for corehole B-24.



PTA Quarry Investigation 2009

Saddle Road HI-200(2)

/L

Boring Began: 4/3/2009
Drilling Method: HQ Wireline
Drill: Mobile B-53

Driller: Geolabs

Project: Saddle Road Boring: B-,
YEH AND ASSOCIATES, INC. | 9: B-25
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 |Sheet1of2
Completed: 4/3/2008 Total Depth: 36.0ft
Drill Bit: HQ Ground Elevation: 5634.8 ft

Casing: Steel Casing
Weather: partly cloudy

Location: N 19.75238. W 155.61469
Coordinates: N:14.714.3 E: -40,790.2

Logged By: R. Andrew Ground Water Notes:
Final By: S. Hansen Depth - - - -
N . Date - - - .
Inclination: Vertical Titme R . ~ R
o Rock Soil Samples
o | T
c S
S |ls=l 2| 2 Bl Field Notes
s8 |88 | ¢ 8 WS N Material Description and
€L = =| v o er
2 a | 8| g gin Lab Tests
g @
g | E
0.0 - 6.0 ft. SCORIA and BASALT fragments,
- gravel to boulder sizes, clinkers, gray and reddish
gray.
B 28
I~ 5630
5 0-6 ft.: Dill time = 10 min.
6.0 - 15.5 ft. SCORIA and BASALT fragments,
- gravel size, clinkers, gray and reddish gray.
N 18
[~ 5625
10 &-11 ft.: Drill time = @ min.
| 28
= 5620
15 11-16 ft.: Drill time = 22
@l 15.5 - 23.5 ft. BASALT, highly vesicular, gray, min.
= fractured, small-med. vugs.
sl RS
5 i
3L =W
& B
=N 100 | 42 Ly
e b N
?E,_ 5615 20 L W
- L 16-21 ft.: Drill time = 32
wi § P = min.
& =1
S b o
o
3l L
o R
gt 921 54 Sy 23.5-28.7 ft. BASALT fragments in ash matrix,
s 425 gray clasts in red matrix, Welded clinker zone.
o 5610 a ;
I 25 gé 21-26 ft.: Drill time = 26
E u ) min.
-] .
gt [
er 8‘3{
- 96 | 16 20
%" B i 28.7 - 31.2 ft. BASALT, highly vesicular, gray,
gL se05 —-\‘\\ very hard.

Figure B-25. Boring log for corehole B-25



PTA Quarry Investigation 2009 Saddle Road HI-200(2)

Project: Saddle Road Boring: B-,
V4 YEH AND ASSOCIATES, INC. |7 o: B-25
GEOTECHNICAL ENGINEERING CONSULTANTS | Project Number: 29-048 Date: 5/1/09 Sheet 2 of 2
o Rock Soil Samples
8|z
5 5 s 8 Field Not
S|l @ ield Notes
=5 |25l = © S i -
g3 |22 | 8| Blows o Material Description and
2< [8<| 3| 3|9 per N| £ Lab Tests
iw T 8= Bin =
gl x
n 26-31 ft.: Drill time not
- =W\ recorded.
L i 31.2 - 36.0 ft. BASALT. blue-gray, very hard.
'—~\\_".\
- .
| 100 | 58 3 _\\
Vi
- 5600 =0
= Fy 7 31-36 ft.: Drill time = 42
L =1\ mirn.
Bottom of Hole at 36.0 ft.
- 5595 | 4o |
- 5590 | 45 |
- 5585 | g |
; J
E [~ -
5L
I} E
i
£ 5580 | 55 -
sk
g -
-
Tk |
w
zr 4
]
ol
g J
wl- ss575
3 60
o
il i
o
it J
5
wl -
2
Ak i
8
o 5570 | g5 |
E [~ -
8

Continued boring log for corehole B-25.



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
: SADDLE ROAD PROJECT woq ot
Borin
GEOLABS, INC. g g
POHAKULOA TRAINING AREA (PTA) QUARRY 1 O 1
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
R Approximate Ground Surface
o £ co@| € P Elevation (feet MSL): 5700 *
BRI L HE Descrpt
o 23|83|88| ¢ |882(8%|8i55|9 escription
[ex Gray GRAVEL AND COBBLES (BASALTIC) with
17 0 T «9 traces of boulders, medium dense, dry (ctinker)
-1 P xq -
1L~ ]
5_ % *( —
1 xox
80 | 50 L " d ]
1 )' Gray vesicular to vugular BASALT, moderately
1’ fractured, unweathered, hard (a'a basalt) 7
18- 1
U | K -
55 | 26 1 ";, Gray GRAVEL (BASALTIC), medium dense
AF s (clinker) 7
1 Gray vesicular to vugular BASALT, closely
T \'j fractured, unweathered, hard (a'a basalt) 1
15505 -
od| 5 4 ). grades to dense A
1 1 BN Gray dense BASALT, slightly fractured, i
' unweathered, very hard (a'a basalt)
i
04F. 1
100 | 88 110 I
i ] O i
- ‘I'\ -
=k | DR -
4 y 1 -1
97 | 92 .
o \I - .1
+
~] \;\ -4
2 Ky | O -]
8 100 | 100 .- -
2 1 grades to massive y
2 1b- i
3 X
o - ~ -1
| k-
gl Date Started: Juiy 17, 2007 Water Level: ¥ Not Encountered
§ Date Completed: July 17, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 41 feet Drilling Method:  HQ Coring A-11
&I Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30 in. drop

Figure B-1. Boring log for corehole 101.



PTA Quarry Investigation 2007

Saddle Road HI-A-AD-6(5)

Log of
SADDLE ROAD PROJECT Bori
GEOLABS, INC. T ng
POHAKULOA TRAINING AREA (FTA) QUARRY 1 O 1
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
glz | ¢ 5885 | §
g e | 2 §| g g E 8| & g o © (Continued from previous plate)
BB  ERRHE Descripti
8 |38|88|82| 8 882888135\ 3 escnption
57 | 35 1158 I
11 Reddish gray scoriaceous BASALT, severely
1V fractured, unweathered, medium hard
40: e —
v Reddish gray vugular BASALT, moderately
\_fractured, unweathered, hard (a'a basalt) /]
h Boring terminated at 41 feet 7
7 * Elevations of borings based on 1
1 Surveys by FHWA-CFLHD. b
451 e
50 i
55 i
. -
60} -
"s: - -
= 65— i
5 i "
Q|
£} i h
@ i ]
3 l ]
g 760
g Date Started: July 17, 2007 Water Level: ¥ Not Encountered
§ Date Completed: July 17, 2007 Plate
g| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 41 feet Drilling Method: HQ Coring -
z »
8| Work Order: 3411-60 Driving Energy: 140 Ib. wt,, 30 in. drop

Continue boring log for corehole 101.



PTA Quarry Investigation 2007

Saddle Road HI-A-AD-6(5)

Log of
SADDLE ROAD PROJECT Bori
GEOLABS, INC. g ng
POHAKULOA TRAINING AREA (PTA) QUARRY 1 02
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
. Approximate Ground Surface
8 A £ se%| s "ﬁ? Elevation (feet MSL): 5397 *
o | P K [
. |35|8 gé%é% 1
3 B 1= T o o} €’ £ % Q inti
5 |23|88|32) ¢ |882|88|8155|2 Description
62 | 12 s Gray vugular BASALT, moderately fractured,
10 unweathered, hard (a'a basalt) 1
W= 1
T Reddish gray GRAVEL AND COBBLES
A (BASALTIC), medium dense, dry to damp 1
5 Fox (clinker) -1
= xq -4
100 | 73 J1 Reddish gray vugular BASALT with welded i
| \',‘ clinker, moderately fractured, unweathered, hard |
wd ‘l - o
o4l Gray vugular BASALT, slightly fractured, -]
i I Oy unweathered, hard (a'a basalt) ]
100 | 92 I grades with scoria ]
|
: \'l‘ :
” 3 grades to very hard
o | -
. ;' Gray dense BASALT, slightly fractured, i
100 | 85 I unweathered, very hard (a'a basalt) J
20 ‘\T i
- \I r -
100 | 47 1L .
o~
25 ;L .
IR grades to moderately fractured .
100 | 87 1L~ .
t
~ 1 ‘;\ ]
| 17 .
E iy | O ]
g 100 | 80 L O |
gl . ;' .
[ VR
2 : 35
§ Date Started: July 17, 2007 Water Level: ¥ Not Encountered
§ Date Completed: July 17, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
o] Total Depth: 41.5 feet Drilling Method: HQ Coring -
-4 - .
&l Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30in. drop

Figure B-2. Boring log for corehole 102.



PTA Quarry Investigation 2007

Saddle Road HI-A-AD-6(5)

Log of
SADDLE ROAD PROJECT Borin
GEOLABS, INC. AT 0
POHAKULOA TRAINING AREA (PTA) QUARRY 1
Geotechnical Engineering ISLAND OF HAWAII 02
Laboratory Field
gz | & _|538l5 |§
g o= | 8 §| € g § Y g of © (Continued from previous plate)
_;.:3 gg é%‘ 9% a cgg gﬁ g ‘E’.é 8 D g t-
(o] 28|58|82| € |88a|88 (88 5]|3 escription
60 | 37 11 "
\l
10 4
1P Reddish gray GRAVEL AND COBBLES i
s [~ (BASALTIC), medium dense, damp (clinker) N
Ox
- Boring terminated at 41.5 feet .
45 -
50 -
551 ]
60 -
| . 4
651 -
70

Date Started: July 17, 2007

Water Level: ¥ Not Encountered

Date Completed: July 17, 2007

Logged By: S. Latronic

Drill Rig: MOBILE B-53

Total Depth: 41.5 feet

Drilling Method:  HQ Coring

BORING _LOG 3411-80.GPJ GECLABS 8 30.GDT 11/1307

Work Order: 3411-60

Plate

A-22

DrlvitE Energx: 140 |b. wt., 30 in. drop

Continue boring log for corehole 102.



PTA Quarry Investigation 2007

Saddle Road HI-A-AD-6(5)

Log of
SADDLE ROAD PROJECT Bori
GEOLABS, INC. S ng
POHAKULOA TRAINING AREA (PTA) QUARRY 1
Geotechnical Engineering ISLAND OF HAWAII 03
Laboratory Field
I Approximate Ground Surface
&l z & & micrl & o= Elevation (feet MSL): 5695 *
g [y 2 E £ '§ § a E ol ©
;|54 S |5arl8 | 5l8ls
2 |8210g 28| 5 285 85| BIEF| 8 Descripti
o 8|68 |8e| & |dee|RE |3 [3la]D escnpuon
[0, Reddish gray GRAVEL AND COBBLES
1L 9 (BASALTIC), medium dense, dry (clinker) 7
58 | 15 X Fox ]
-4 : xdq -]
. *0“ -
x
5 :n"‘ .
=3 L, x -4
70 | 40 1T~ i
%0
= Ix X( -4
- ;' Reddish gray BASALT with welded clinker, -
w01k N moderately fractured, unweathered, hard
98 | 83 - :
N Gray dense BASALT, massive, unweathered, very
10 hard 1
15 ‘\.\ -
100 | 85 i1 _
- \\| -4
41~ grades to slightly fractured -
2040 -
= ‘ 1 -
100 | 82 - ]
1
- ‘>\ -1
25 \;I‘ 1
100 | 75 11 5h ]
~ - \' e
5 1% :
g 100 { 63 1l J
% 4 ‘\.‘ 4
2l 35 >
§| Date Started: July 17, 2007 Water Level: ¥ Not Encountered
§ Date Completed: July 18, 2007 Plate
8l Logged By: S. Latronic Drill Rig: MOBILE B-53
gl Total Depth: 41.5 feet Driling Method:  HQ Coring A-31
8l Work Order: 3411-60 Driving Energy: 140 ib. wt, 30in. drop

Figure B-3. Boring log for corehole 103.



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
SADDLE ROAD PROJECT Lo of
Borin
GEOLABS, INC. SRoD e o
POHAKULOA TRAINING AREA (PTA) QUARRY 1 03
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
8 1E|5 | 5| . (8285 |3
- g‘é s | & EE o £ gl 0 (Continued from previous plate)
g %‘géﬁi’g“fﬁz% K Descripti
g 28| 68| 8¢ g dee u@ 3 (3| a (3 escription
1}.- ]
63 | 42 11 ]
i i
1F- Reddish gray GRAVEL AND COBBLES 1
| (BASALTIC), medium dense, damp (clinker) N
%
Ox
4 Boring terminated at 41.5 feet g
45 -4
50 B
-4 4
55 4
4 E
60 -
3 4 ]
= 65 .
5 J J
8 § 4
; 70
3[ Date Started: July 17, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 18, 2007 Plate
gl Logged By: S. Latronic Drill Rig: MOBILE B-53
¢] Total Depth: 41.5 feet Driling Method:  HQ Coring A-32
&l Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30 in. drop

Continue boring log for corehole 103.



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
SADDLE ROAD PROJECT Kogf
Bori
GEOLABS, INC. £ ROAD PR ng
POHAKULOA TRAINING AREA (PTA) QUARRY 1 O 4
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
_ Approxjmate Ground Surface
,ﬁ g %, § 53% g § Elevation (feet MSL): 5695 *
[ Ped Y 8 e a "=
S 38|38 § 5%%5}1 R
2|52 a | g El & i i
5 |28(28|88| ¢ [588(88 (8|55 Description
e Gray GRAVEL AND COBBLES (BASALTIC),
40 0 TT «9 medium dense, dry (clinker)
X
1 k. J
4 : x4 -
-4 xnx -4
54 B :‘ 4
80 | 50 Tk 7
B> | grades to welded clinker |
. ;r Gray dense BASALT, moderately fractured, -
wd b unweathered, very hard (a'a basalt) i
100 | 85 118 '
- ‘Ir -
R 1 DR .
100 | 93 1 ’
1 ‘\.‘ grades to massive 1
i | Oy ]
. | N ]
\I
100 | 100 TL- ]
- ‘I'\ -
= ;~ -1
xs-4F i
100 | 92 110 I
1| & ]
Z 1b- -
E: N
= 30 ‘;‘ <}
2 100 | 92 i 8 1
2 . ‘I~ o
b J
g ’ e 1
8 - ‘l -1
(&)
> 35 4
% Date Started: July 18, 2007 Water Level: ¥ Not Encountered
§ Date Completed: July 18, 2007 Plate
§ Logged By: S. Latronic Drill Rig: MOBILE B-53
2] Total Depth: 41 feet Drilling Method:  HQ Coring A-4.1
&l Work Order:- 341160 Driving Energy: 140 |b. wt, 30 in. drop

Figure B-4. Boring log for corehole 104.



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
SADDLE ROAD PROJECT i
Bori
GEOLABS, INC. £ RORD o= ng
POHAKULOA TRAINING AREA (PTA) QUARRY 1
Geotechnical Engineering ISLAND OF HAWAII 04
Laboratory Field
glz | ¥ _|ss8l5 |§
g L % s g Egg o 3 o g (Continued from previous plate)
5 |88|Se 8! 9 ='ng %ﬁ R Description
g ESQ&Smn:&u:&&uS(ZQD p
85 | 50 1 I
1V .
1 -7 | Redden gray GRAVEL AND COBBLES
40 x 9 (BASALTIC), medium dense, damp (clinker) N

Boring terminated at 41 feet

50 — —
55— -
60 - -
i J
’s -4 -4
= 65 B
5 4 ]
S 1 e
% ] 1
g - -
> 70
% Date Started: July 18, 2007 Water Level: ¥ Not Encountered
3| Date Completed: Juty 18, 2007 Plate
§| Logged By: S. Latronic Drilt Rig: MOBILE B-53
¢] Total Depth: 41 feet Drilling Method:  HQ Coring A-4.2
&| Work Order: 3411-60 Driving Energy: 140 |b. wt,, 30 in. drop

Continue boring log for corehole 104.



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
SADDLE ROAD PROJECT kel
Borin
GEOLABS, INC. EEORIR 9
POHAKULOA TRAINING AREA (PTA) QUARRY 1 O 5
Geotechnical Engineering ISLAND OF HAWAII
Labaoratory Field
_ Approxmate Ground Surface
ﬂ = %, & g § g § Elevation (feet MSL): 5692
ol 2 gl g |8ef|a
W 38|38 §5%%§§ s [85]a
[} [ o) > o . .
B 5|2 o8 E
5 [88|58|828| ¢ 8828880558 Description
e Gray COBBLES AND GRAVEL (BASALTIC),
T 0«9 medium dense, dry (clinker) h
52 | 15 IF.. i
- 3 xg -
e
-4 ’nx -1
*d
5 :o"
1 F° 4
9 | 35 4 “‘: x 1
iL Gray vugular BASALT, moderately fractured,
IV, unweathered, hard to very hard (a'a basalt) ]
10 \>~ -
\I -4
60 | 37 ne ]
1 voiD g
= | BE i
- \\| N
100 | 30 2R/~ grades to closely vertically fractured .
1
i \:I‘ 4
204 f./ r -
75 k-
el N Gray dense BASALT, slightly fractured,
1 \’j unweathered, very hard (a'a basalt) 7
- ‘:\ -
25— N -
- \I\ o]
100 | 100 11 |
- ‘\| 4
,S - \Ir -4
S e | DN -
8 1t J
L = N
g 100 | 80 AR~ 4
g 1l.- ]
8 - \l .
g s
g| Date Started: July 18, 2007 Water Level: ¥ Not Encountered
3| Date Completed: July 19, 2007 Plate
8] Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 41.5 feet Drilling Method: HQ Coring A-51
&| Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30 in. drop

Figure B-5. Boring log for corehole 105.



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
SADDLE ROAD PROJECT s
Borin
GEOLABS, INC. SR 0
POHAKULOA TRAINING AREA (PTA) QUARRY 1 0
Geotechnical Engineering ISLAND OF HAWAII 5
Laboratory Field
8 |Bl2 | % l5885 |3
9 ge | £ §| £ gﬁ & 1€ (ple (Continued from previous plate)
g Egégﬁgoc'ﬁ ¥ §g§'§ D ipti
S |83|88|38| ¢ 585|88 813 5|9 escription
1}-- ]
60 | 20 11 i
~
1V E
1F-. Reddish gray GRAVEL AND COBBLES i
i P « 9 (BASALTIC), medium dense, damp (clinker)
1Lk _
Ox
- Boring terminated at 41.5 feet E
45 -
50 |
1 ]
551 |
60 _
- ]
4 i
5 - ‘
= 65+ N
§_ " -
g A i
é 0 | -J
%t Date Started: July 19, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 19, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 41.5 feet Drilling Method:  HQ Coring A-52
&l Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30in. drop

Continue boring log for corehole 105.



PTA Quarry Investigation 2007

Saddle Road HI-A-AD-6(5)

Log of
GEOLABS, INC. s 5 Boring
POHAKULOA TRAINING AREA (PTA) QUARRY
Geotechnical Engineering ISLAND OF HAWAII 1 06
Laboratory
_ Approximate Ground Surface
. — 1 : *®
ﬁ g z § N § 3% é B Elevation (feet MSL): 5699
SR AR IER R E
2 |8%|5e|28| 9 |28E|d5(B(2 8|8 Description
5 |38]|68|8z| & |{dxe|cd8 |8 (Bc]3 P
s Gray GRAVEL, COBBLES, AND BOULDERS
37 10 1 <9 (BASALTIC), medium dense, dry (clinker)
Gray dense BASALT, closely fractured,
70 | 20 unweathered, very hard (a'a basalt)
Gray GRAVEL AND COBBLES (BASALTIC),
medium dense, dry (clinker)
45 |20
Gray dense BASALT, slightly fractured,
100 | 92 unweathered, very hard (a'a basatt)
grades to vugular, moderately fractured
80 | 42 3
e
0 o, Reddish gray GRAVEL (BASALTIC) with some
40 " 9 cobbles, medium dense, damp (clinker)
Ix -
: xq
8 ox
§ : *d
8 53| 0 e
2 x 9
b x
g
2l L
[ Ox
% Date Started: July 16, 2007 Water Level: ¥ Not Encountered
§ Date Completed: July 16, 2007 Plate
8| Logged By: S. Latronic MOBILE B-53
¢| Total Depth: 36 feet Drilling Method: HQ Coring A-6.1
8| Work Order: 3411-60 Driving Energy: 140 Ib. wt., 30 in. drop
o) 2

Figure B-6. Boring log for corehole 106.




PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
SADDLE ROAD PROJECT ik
Bori
GEOLABS, INC. g ng
POHAKULOA TRAINING AREA (PTA) QUARRY 1 06
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
8 B3| 5| (5885 |8
s el g g & g E e Elo| o (Continued from previous plate)
e I IR HE N Descripti
o) 2315888 | & |88s n.g 818lol3 escription
0,
Boring terminated at 36 feet
40— E
45_.. -
i |
501 .
§5 J
60 -
5 4 ]
= 65 .
5 . .
b4 . R
@ ’n - B
Fln 70
g| Date Started: July 16, 2007 Water Level: ¥ Not Encountered
§ Date Completed: July 16, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 36 feet Drilling Method: HQ Coring A-6.2
gl Work Order: 3411-60 Driving Energy: 140 b. wt, 30 in. drop

Continue boring log for corehole 106.



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)

. Log of
GEOLABS, INC. SALILE oAb RaIEcT Boring
POHAKULOA TRAINING AREA (PTA) QUARRY
Geotechnical Engineering ISLAND OF HAWAII 1 07
Laboratory Field
Approximate Ground Surface
o 3 ol e | = Elevati t MSL): *
ﬁ £ %, % R § 8 E 3 vation (fee ): 5636
EHERBIER EAEEE
3 BE 5|2 a | g 5] E| §1 O it
5 |28|88|38|¢ |88:|88| 8|52 Description
s Reddish gray GRAVEL AND COBBLES
73 | 17 TT «9 (BASALTIC), medium dense, dry (clinker) T
X
1 ¥, ]
11 Gray vugular BASALT, closely fractured,
10 unweathered, hard g
54§, B
67 | 47 TL. 1
4 . J’% Reddish gray GRAVEL (BASALTIC), medium i
BT x9 dense, dry to damp (clinker) i
- ;' Gray dense vugular BASALT, slightly fractured, -
| O unweathered, very hard (a'a basalt) N
100 | 83 8 150 I
\/\
-1 \I -
s | B ﬁ
100 | 93 11
: 16 p
= ;,,’ -4
-4 3 1 -
20 \/: ~1
100 | 73 Th- 1
1t ]
1}:- ]
— ;\ -4
a4 -
62 | 35 1100 1
- \;\ -]
- 1 B
" 1P Reddish gray GRAVEL AND COBBLES
§ 2 " 4 (BASALTIC), medium dense, damp (clinker)
< — B
- O0x
8 58 | 18 TL = '
2 1 B 1
3 % ]
ZI —
% Date Started: July 20, 2007 Water Level: ¥ Not Encountered
3| Date Completed: July 21, 2007 Plate
8] Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 36 feet Drilling Method: HQ Coring A-71
3| Work Order: 3411-60 Driving Energy: 140 Ib. wt,, 30 in. drop
ng =nergy

Figure B-6. Boring log for corehole 107



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
SADDLE ROAD PROJECT ekt
Boril
GEOLABS, INC. Ry g
POHAKULOA TRAINING AREA (PTA) QUARRY 1
Geotechnical Engineering ISLAND OF HAWAII 07
Laboratory Field
gl | ¢ 53%(5 | §
g 2| 8 g 2 E § 8|8 \E, ol o (Continued from previous plate)
2 | 32(d¢| 28| 5 |T03(4, G (B Descripti
& |88|58|88| 8 |8824|88|8a85(9 escription
;' Reddish gray vugular BASALT, closely fractured,
\__unweathered, hard (a'a basalt)
] Boring terminated at 36 feet 7
401 -
45 =
50 -
55 7
y 1
1 1
60 4
§ . ]
2 65 i
'g . -
g 0.
2| 70
%’Eate Started: July 20, 2007 Water Level: ¥ Not Encountered
3| Date Completed: July 21, 2007 Plate
8 Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 36 feet Drilling Method:  HQ Coring A-72
8| Work Order: 3411-60 Driving Energy: 140 Ib. wt,, 30in. drop

Continue boring log for corehole 107.



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
SADDLE ROAD PROJECT ok
Bori
GEOLABS, INC. G ng
POHAKULOA TRAINING AREA (PTA) QUARRY 1 O
Geotechnical Engineering ISLAND OF HAWAII 8
Laboratory Field
_ Approximate Ground Surface
— : o Elevation (feet MSL): 5696 *
8 |5 | 5| . |528]% (B fretish
2 ps | € 8| £ % g @ | £ lglo
: |88(%5)28) 3 ='$§gﬁ§§§8 Descripti
§ 28|58 |82| &€ |§¢s|fE 8 $|_o g escription
"% Gray GRAVEL AND COBBLES (BASALTIC),
1 * 9 loose to medium dense, dry (clinker) g
2|0 4 Fox .
1k ]
x
5 :ux‘ ]
75 | 50 I~ i
ox
N X % 4 -
1 ;' Gray dense BASALT, moderately fractured,
-4 I N unweathered, hard to very hard (a'a basalt) ]
88 | 58 e 1
T \: I“ m
15 ‘:7 J
7 1 Reddish gray GRAVEL AND COBBLES
23 1F .4 {BASALTIC), medium dense, damp (clinker) .
X
1 F. J
11 Gray vugular BASALT, severely fractured, i
o | O unweathered, hard to very hard (a'a basalt) N
-4 | ‘I\ P
80 | 8 n. ]
\l\
- \I r -
=k | R E
-4 v 1 -
100 | 80 - grades to slightly fractured |
. 1V ]
S 1I. i
S i | O 1
g . >' grades to closely fractured -
g 100 | 80 0 .
© ] ‘>\ |
E el | (e
§ Date Started: July 20, 2007 Water Level: ¥ Not Encountered
3| Date Completed: July 20, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
2] Total Depth: 41.5 feet Drilling Method:  HQ Coring A-8.1
&l Work Order: 3411-60 Driving Energy: 140 Ib. wi,, 30 in. drop

Figure B-7. Boring log for corehole 108



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)

Log of
. SADDLE ROAD PROJECT Bori
GEOLABS, INC. P g
POHAKULOA TRAINING AREA (PTA) QUARRY 1 O 8
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
212 | T _|538(5 |3
g P § g g g §§ % % o 2|, (Continued from previous plate)
] ] ) o 2 9 s e
HES SHERESHE
3 |35|2%88| 8 |24 88| B3 51 Description
1L |
72 | 37 1l ]
-1 L; 1 -
1 ‘I’x Reddish gray GRAVEL AND COBBLES
403 I 4 (BASALTIC), medium dense, damp (clinker) -1
3
1 k. 4
- Boring terminated at 41.5 feet R
45— -
50 =
55 -
60— e
,S . 4
= 65 .
g - .
§ Date Started: July 20, 2007 Water Level: ¥ Not Encountered
3( Date Completed: July 20, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
o] Total Depth: 41.5feet Drilling Method: HQ Coring A-82
&l Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30in. drop

Continue boring log for corehole 108.



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)

Log of
GEOLABS, INC. SEDDLE AIAD eROuEET Boring
POHAKULOA TRAINING AREA (PTA) QUARRY 1 9
Geotechnical Engineering ISLAND OF HAWAII O
Laboratory Field
. Approximate Ground Surface
o = e o i t ; *
ﬁ 3 %, § s 3§ £ g Elevation (feet MSL): 5695
- S g g| & gﬁ S 1S e £
EHEHIEH L Descripti
§ 23|68/88| 8 |88 Q2 (88|98 escnption
T Gray COBBLES AND GRAVEL (BASALTIC),
48 | 10 K x4 medium dense, dry (clinker) 1
X
1F.. i
-1 ® xq -1
11 Gray vugular BASALT, moderately fractured, H
o | Oy unweathered, hard (a'a basait) |
95 | 30 T I
‘I~
. J A ]
-4 ‘Ir =
L § =
I~
100 | 72 T grades to very hard |
4 ‘/ - -
| ]
151 \;\ -
H Gray dense vugular BASALT, slightly fractured, g
100 | 80 i \’I‘ unweathered, very hard (a2'a basalt) |
1}.- ;
o | i
& grades to massive
100 | 100 1130 ]
Vs
b J
- \/r "
e | D -
100 | 100 1 ]
1§ i
e I
gl 1l ]
s so-g s -
g 100 | 100 - grades to slightly fractured ’
L33 -4 ] -1
2 11 ]
A1
§ Date Started: July 19, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 20, 2007 Plate
8] Logged By: S. Latronic Drill Rig: MOBILE B-53
¢] Total Depth: 40 feet Drilling Method:  HQ Coring A-91
&l Work Order: 3411-60 Driving Energy: 140 Ib. wt., 30 in. drop

Figure B-8. Boring log for corehole 109



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
SADDLE ROAD PROJECT Lt
Borin:
GEOLABS, INC. it 9
POHAKULOA TRAINING AREA (PTA) QUARRY 1
Geotechnical Engineering ISLAND OF HAWAII 09
Laboratory Field
i 2|5 | 5|5 |888]5 |3
d 2e | g 5| & §§ R I PR (Continued from previous plate)
IR HENEY Descripti
5 [88|58|88)| ¢ [882|88|88/5|2 escnption
100 | 100 1138 T
i | Oy ]
11.- ]
1
« Boring terminated at 40 feet
451 =
-1 <1
. 1
7 )
501 4
551 -
60 -
3 65—
: 1
g ) 4
8 - e
©
2 70
% Date Started: July 19, 2007 Water Level: ¥ Not Encountered
§ Date Completed: July 20, 2007 Plate
8] Logged By: S. Latronic Drill Rig: MOBILE B-53
¢] Total Depth: 40feet Drilling Method:  HQ Coring A-92
§|lVork Order: 3411-60 Driving Energy: 140 Ib. wt,, 30in. drop

Continue boring log for corehole 109.



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
Log of
GEOLABS, INC. B A0 aeCT Boring
POHAKULOA TRAINING AREA (PTA) QUARRY 1 1 0
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
. Approximate Ground Surface
= & e mis| & = Elevation (feet MSL): 5691 *
ﬁ o g3 £ E fle &1,
BRI SE Descript
§ |28]583|88| ¢ |88 |88 81859 escnption
P, Reddish gray COBBLES AND GRAVEL
1L «d (BASALTIC), medium dense, dry (clinker) g
38| 0 4 Fox .
] : % il
4 Lo .
5 :ox‘ -
B0 1L ]
L :c ]
- !o" -
10— : xd -1
40| 8 1T oy .
4 P R
-4 o xc -4
s B .
g ;' Reddish gray scoriaceous BASALT with welded
70 | 37 i’ clinker, closely to moderately fractured, i
3 unweathered, medium hard to hard
1l 4
20 ‘\T i
E RS 4
100 | 83 i
$ Gray dense BASALT, slightly fractured,
17 unweathered, very hard (a'a basalt) h
- \;‘ -4
25 . -
- | \/'\ -
100 | 95 1L 4
i ‘\.\ grades to massive ~
~ il ’ -
s \
£ 30 ;L i
5 IR ; .
o B rades to slightly fractured
g 100 | 92 i DA ghtly ]
2 11 ]
g V=
| 11 i
> 35 .
§ Date Started: July 19, 2007 Water Level: ¥ Not Encountered
3| Date Completed: July 19, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢] Total Depth: 41.5 feet Drilling Method: HQ Coring A-10.1
&l Work Order: 3411-60 Driving Energy: 140 lb. wt, 30 in. drop

Figure B-9 Boring log for corehole 110



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
SADDLE ROAD PROJECT ek
Borin
GEOLABS, INC. A 9
POHAKULOA TRAINING AREA (PTA) QUARRY 1 1
Geotechnical Engineering ISLAND OF HAWAII O
Laboratory Field
8 |.21% | 3| . l828]8 |3
2 oo | € §| £ [BRs| £ ol 0 (Continued from previous plate)
2 ﬁgéﬁgg"g'ﬁ %ﬁggfég Descripti
& |88|88|88| ¢ |882|8%|883|8 escrption
] | B i
77 | 70 i1 i
\
1V J
- \/r -1
04 I, T | Reddish gray GRAVEL (BASALTIC), medium
1 <9 dense, damp (clinker) 1
7 Boring terminated at 41.5 feet 1
45 -
50 o
4 d
7 1
55 -
60 —
3 65— .
5 p |
S
8 E 4
? i e
2 70
% Date Started: July 19, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 19, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 41.5 feet Drilling Method:  HQ Coring A-10.2
gl Work Order: 3411-60 Driving Energy: 140 Ib. wt,, 30 in. drop

Continue boring log for corehole 110.



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
Log of
GEOLABS, INC. SO RO R Boring
POHAKULOA TRAINING AREA (PTA) QUARRY 1 1 1
Geéotechnical Engineering ISLAND OF HAWAII
Laboratory Field
Approximate Ground Surface
= £ Py = fon (f 6704+
ﬁ g *,,,? & g ;i g ;i Elevation (feet MSL): 5704
0 2 bl o |Bc a QL
NI RN T
2 2 G| 2 =X o [E s
8 |23|88|38| 8 |282|8E| 8|55 Description
"o, Reddish gray COBBLES AND GRAVEL
1L 9 (BASALTIC), medium dense, dry (clinker) )
100 | 50 JTF. 4
4L x4 grades to welded clinker .
41 Gray vugular BASALT, moderately fractured, 4
D unweathered, hard |
- Gray dense BASALT, slightly fractured, -
70 | 63 n: unweathered, very hard (2'a basalt) ]
1L |
]
- \;\ -
1. Reddish gray GRAVEL AND COBBLES
IE xS (BASALTIC), loose to medium dense, damp ]
10 | O X Fox (clinker) .
4 : x4 ~
15+ :ox‘ -
N N Xf -4
100 | 78 1B Gray dense BASALT, slightly fractured, :
18 unweathered, very hard (a'a basalt) J
11- 1
204+ -
i \II‘ n
100 | 90 11 .
¥
i | O _
25 (r -1
H= rades with welded clinker y
100 | 80 1} Reddish gray scoriacecus BASALT with welded 1|
4% clinker, closely to moderately fractured, i
. 1t unweathered, hard |
SF Y
s o1l -
5 1K ]
% 17 0 4 Reddish gray GRAVEL (BASALTIC), loose to 4
o AT <4 medium dense, damp (clinker) ]
3 ] ]
8 x4
> 35
% Date Started: July 21, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 21, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 36.5 feet Drilling Methed:  HQ Coring A-111
g| Work Order: 3411-60 Driving Energy: 140 |b. wt, 30in. drop

Figure B-10. Boring log for corehole 111



PTA Quarry Investigation 2007

Saddle Road HI-A-AD-6(5)

Log of
SADDLE ROAD PROJECT Boril
GEOLABS, INC. s ng
POHAKULOA TRAINING AREA (PTA) QUARRY 1 1 1
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
8 |23 | % . |e258 |3
= g‘é‘ S s R EE T S ol 0 (Continued from previous plate)
B §§§g2§0§-§2§ﬁ§%§8 Descrioti
[+]
8 |23|582|82| ¢ |882|°8|&8|85| 8 escription
X0
i Boring terminated at 36.5 feet E
40 - -
45 -
. .
50—. —
55__ -
60— -
'g - u
= 65 _
5 4 4
g
a i ]
3
8 - m
© 0
§ Date Started: July 21, 2007 Water Level: ¥ Not Encountered
§ Date Completed: July 21, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 36.5 feet Drilling Method: HQ Coring A-11.2
gl Work Order: 3411-60 Driving Energy: 140 Ib. wt,, 30 in. drop

Continue boring log for corehole 111.



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)

Log of
GEOLABS, INC. SARDLERORD PROVECT Boring
POHAKULOA TRAINING AREA (PTA) QUARRY 1 1 2
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
IR Approximate Ground Surface
flz £ & wih] o Elevation (feet MSL): 5696 *
SR R HE Descript
§ =8|58|8¢| & |[dce| 888 3o]3 escription
%o, Reddish gray COBBLES AND GRAVEL
58 | 7 Y xS (BASALTIC), medium dense, dry (clinker) 1
-4 xux .
i : %4 4
- 9%
N Gray vugular BASALT, severely fractured,
i | O unweathered, hard (2'a basalt) 1
65 | 0 Tt~ 1
1F. 4
l /4w 4
\\l
10 ‘\T -
100 | 90 T ‘:.‘ grades to moderately fractured, very hard ]
11 .
AT Gray dense vugular BASALT, slightly fractured, -
P | unweathered, very hard (a'a basalt) ]
100 | 100 T l
\I\
4% 4
20 ;' -
Vo~
95 | 72 1 ]
1L~ 4
1
j \'I‘ :
25 \>I‘ -1
100 | 62 T~ grades to closely to moderately fractured i
i 4
17 grades to massive ’
B 30— ! =
8 92 | @ 1150 ]
2 11 1
[0 3 !
§’ Date Started: July 21, 2007 Water Level: ¥ Not Encountered
§ Date Completed: July 21, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 36 feet Drilling Method:  HQ Caring A-12.1
&| Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30 in. drop

Figure B-11. Boring log for corehole 112



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
SADDLE ROAD PROJECT Loal
Bori
GEOLABS, INC. Eaan ng
POHAKULOA TRAINING AREA (PTA) QUARRY 1
Geotechnical Engineering ISLAND OF HAWAII 1 2
Laboratory Field
8 |.El3 | 5| . |528|5 |3
P 2| § s| & §§ ol - PY I (Continued from previous plate)
3 g&égegoc-a’ggﬁﬁ%gs Descriofi
8§ |33|82|82|¢2 |882(8% 8|56/ esehpuan
) Boring terminated at 36 feet
40— -
45 -
b .
50— 4
551 -
60 ]
] 1 _
& 65| "
5 4 R
g
2 70
§ Date Started: July 21, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 21, 2007 Plate
8] Logged By: S. Latronic Drill Rig: MOBILE B-53
o] Total Depth: 36 feet Driling Methed:  HQ Coring A-12.2
&| Work Order: 3411-60 Driving Energy: 140 Ib. wt,, 30in. drop

Continue boring log for corehole 112.



PTA Quarry Investigation 2007

Saddle Road HI-A-AD-6(5)

) Log of
GEOLABS, INC. S oD FroleeT Boring
POHAKULOA TRAINING AREA (PTA) QUARRY
Geotechnical Engineering ISLAND OF HAWAII 1 1 3
Laboratory Field
. Approximate Ground Surface
A £ & e | o Elevation (feet MSL): 5696 *
8 |82 | 5| o |888|8 |3
AR IR HE
o 2 T2 a |2 g £l & Srndi
8 |23|88|38| ¢ [282|88|&155|8 Description
e Reddish gray GRAVEL (BASALTIC), loose to
1 P o medium dense, dry (clinker) h
X
5 | 0 T ]
B xq -4
1L~ ]
5 xox‘ -
i : x) J
13| 0 Tk, .
=3 (X xc -4
- Xux -
10} : x4 H
78 | 40 T :o:‘ 1
1k ]
15 ;' Gray dense BASALT, moderately fractured, -
B O unweathered, very hard (2'a basalt) i
100 | 63 1130 1
i Oy ]
204 ;' Reddish gray scoriaceous BASALT withwelded -
i ¥ Ol clinker, moderately fractured, unweathered, hard |
100 | 95 ; Gray dense BASALT, slightly fractured to massive,
1¥ 7 unweathered, very hard (a'a basalt) b
AI; j
- \'I\ .
100 | 87 I R ]
5 1¥: :
E 30-] ;L "
3 - Boring terminated at 32 feet
O
I y 35
§ Date Started: July 23, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 23, 2007 Piate
8| Logged By: S. Latronic Crill Rig: MOBILE B-53
¢| Total Depth: 32 feet Drilling Method: HQ Coring A-13
&l Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30in. drop

Figure B-12. Boring log for corehole 113



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
Log of
GEOLABS, INC. SAGLE oA RC T Boring
POHAKULOA TRAINING AREA (PTA) QUARRY 1
Geotechnical Engineering ISLAND OF HAWAII 1 4
Laboratory Field
R Approximate Ground Surface
ﬁ £l £ cag| g g Elevation (feet MSL): 5697 *
[T eg 2 > = |8 =3 &
- =€ o R = (of 2
: aaggegoggégﬁaegs o
[<]
5 28|68 |82 | & (88582 8|86l 8 escription
<o, Gray COBBLES AND GRAVEL (BASALTIC),
1% 9 medium dense, dry (clinker) 7
83 | 50 I, &
il Gray vugular BASALT, moderately fractured, -
1V unweathered, hard |
5~ \I‘“ =
7| o H~- Reddish gray GRAVEL (BASALTIC), medium
1F 4 dense, damp (clinker) 7
- xox —
] : x4 4
10 xox =1
- X x 9 -4
37| 8 "y z°, ]
1= ]
P x‘
15 :n,, .
1k 4 4
97 | 70 7 )’ Gray vugular BASALT, moderately fractured, 1
= 1N unweathered, hard to very hard (a'a basalt) E
20 \' —
A0~ N
100 | 75 - )‘ Reddish gray BASALT with welded clinker, -
VT moderately fractured, unweathered, medium hard |
\II* -
25 \;\ =
100 | o H grades to hard i
\ ) I
K N Gray dense BASALT, slightly fractured,
: b | O unweathered, very hard (a'a basalt) =
5 1l ]
E 100 | 75 I 1
g. 1l:- '
O g \
2 35
%l Date Started:  July 23, 2007 Water Level: ¥ Not Encountered
3| Date Completed: July 23, 2007 Plate
8] Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 35.5 feet Drilling Method:  HQ Coring A-14.1
gl Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30 in. drop

Figure B-13. Boring log for corehole 114



PTA Quarry Investigation 2007

Saddle Road HI-A-AD-6(5)

Log of
SADDLE ROAD PROJECT Borin
GEOLARBS, INC. e oaDER :
POHAKULOA TRAINING AREA (PTA) QUARRY 1 1 4
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
g1z | & _|53%5 |3
g es| & §| & ggg ¢ & o o (Continued rom previous plate)
s |8818¢| 28] 5 ='r,2 3551888 Description
& |88|88|88| ¢ (882|888 55|38 P
d [ Boring terminated at 35.5 feet ]
40 -
45— -
50— —4
56— -
60 .
& 65 -]
el 1 .
2 - -
O 70
2 70
%W Date Started: July 23, 2007 Water Level: ¥ Not Encountered
3| Date Completed: July 23, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
g] Total Depth:  35.5 feet Driling Method: _HQ Coring A-14.2
§| Work Order: 3411-60 Driving Energ_y: 140 Ib. wt., 30 in. drop

Continue boring log for corehole 114.



PTA Quarry Investigation 2007

Saddle Road HI-A-AD-6(5)

Log of
GEOLABS, INC. BACLE A PR eaT Boring
POHAKULOA TRAINING AREA (PTA) QUARRY 1 1
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
P Approximate Ground Surface
ﬁ fle I3 coo| & ,§ Elevation (feet MSL): 5692 *
L — o Q
(= g1 8 3 £ gﬁ ol I P
HEEREIEL AR HE ——
& [23]58|88| ¢ [8¢28Z|8|86|3 eacHpuon
Pex Gray COBBLES AND GRAVEL (BASALTIC),
2% | 0 T 9 medium dense, dry (clinker)
X
4 k. 4
~1 : xd =
-4 xo" -
xq
s-§ o
qu
2, 4
4 | 7 ] : o |
1L :( 4
- Xo" w3
10 : xq -1
98 | 35 T Reddish gray vugular BASALT with some welded
T \',‘ clinker, moderately fractured, unweathered, hard
] ‘:\ 4
11, 4
e | Y Gray dense BASALT, slightly fractured,
100 | 80 1 O unweathered, very hard ]
e 1
it 4
2E | IR .
g7 | 60 T Reddish gray BASALT with welded clinker, 7]
g \’I‘ severely fractured, unweathered, medium hard
15 Gray dense BASALT, slightly fractured to massive,
i | O unweathered, very hard (a'a basalt) i
25 \/“ -1
97 | 75 TL- ]
| ]
™~ \l
8 1. 4
s o4 F . -
8 100 | 100 1138 T
p Boring terminated at 32 feet
O
a 35
% Date Started: July 24, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 24, 2007 Plate
8] Logged By: S. Latronic Drill Rig: MOBILE B-53
¢ Total Depth: 32feet Drilling Method:  HQ Coring A-15
gl Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30 in. drop

Figure B-14. Boring log for corehole 115



PTA Quarry Investigation 2007

Saddle Road HI-A-AD-6(5)

Log of
¢ SADDLE ROAD PROJECT Bori
GEOLABS, INC. AR ng
POHAKULOA TRAINING AREA (PTA) QUARRY 1 1 6
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
_ Approximate Ground Surface
— & . = Elevation (feet MSL): 5697 *
8 |28 | 5| o |888|8 |3
S |58|& §é§a§§ 182l a
2 BE G e a |2 El & o
8 |23/88|88 ¢ |283|8E| &5 5|8 Description
L%, Reddish gray COBBLES AND GRAVEL
50 | 12 E . (BASALTIC) with traces of boulders, medium
4 Fox dense, dry (clinker) "
1 : xg -1
4 o .
54 I *q 4
| § x
47 | 0 A1 .
* x‘ -4
1L :c ]
A % R
10~ : x4 ]
43 17 ] xu" .
x
" xn"‘ .
- ol x -4
- 8 x< -4
15 xo"c -
|0 Ik 1
1Lk~ :
Ak %4 -
204 b . =
100 | 73 H- :‘ grades to welded clinkers 1
P
i 1B Gray dense BASALT, slightly fractured, ]
11 unweathered, very hard (a'a basalt) R
1k- J
s-41. e
9% | 95 =13 1
1k ]
- | ‘/~. R
§ K
§ 30 = -
5 100 | 40 1. -
o 11 .
3 Yy
o - R .
&
% Date Started: July 25, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 26, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 35.5 feet Drilling Method:  HQ Coring A-16.1
8] Work Order: 3411-60 Driving Energy: 140 [b. wt, 30in. drop

Figure B-15. Boring log for corehole 116



PTA Quarry Investigation 2007

Saddle Road HI-A-AD-6(5)

Log of
SADDLE ROAD PROJECT Bori
GEOLABS, INC. SECEDER g
POHAKULOA TRAINING AREA (PTA) QUARRY 1 1
Geotechnical Engineering ISLAND OF HAWAII 6
Laboratory Field
8 B2 | 5. (5885 |3
s ge| 5 §| & §§ = P (Continued from previous plate)
8 |83|58|88|8 |882|88|&85/6|9 escnpton
> Reddish gray vugular BASALT with some clinker,
b \ moderately fractured, slightly weathered, hard (a'a /L
R basalt) a
. Boring terminated at 35.5 feet ]
40— .

70
70

Date Started: July 25, 2007

Water Level: ¥ Not Encountered

Date Completed: July 26, 2007 Plate
Logged By: S. Latronic Drill Rig: MOBILE B-53 :
Total Depth: 35.5 feet Drilling Method:  HQ Coring A-16.2

BORING _LOG 34 11-80.GPJ GEOLABS 8 30 GDT 11/1307

Work Order: 3411-60

Continue boring log for corehole 116.

Criving Energy: 140 Ib. wt, 30 in. drop



PTA Quarry Investigation 2007

Saddle Road HI-A-AD-6(5)

Log of
SADDLE ROAD PROJECT Borin
GEOLABS, INC. RO iR g
POHAKULOA TRAINING AREA (PTA) QUARRY 1 1
Geotechnical Engineering ISLAND OF HAWAII 7
Laboratory Field
_ Approximate Ground Surface
ﬂ 2 £ 528§ g Elevation (feet MSL). 5697 *
oS | B el g |8e8|d
- = ) é S lol R
WA R Descripti
§ |28|83|82| ¢S [882|8E|8(5/5]9 escnption
17 [ 0 | Reddish gray GRAVEL (BASALTIC), lcose to
AN <9 medium dense, dry (clinker) ]
Ix
1 k. ]
-5 : xdq -t
- XO" o
9 | 35 s ]
41 Gray vugular BASALT, moderately fractured, -
O unweathered, hard (a'a basalt) |
i ‘:.‘ grades to massive i
S
\
Q| 7 . y
7 \\l .
1t :
g | O 1
154 Reddish gray GRAVEL AND COBBLES -
B0 i | (BASALTIC), medium dense, damp (clinker)
[x
Ox
. :“ ]
1k~ ]
60 | 12 s 1 .
s P xc -
-4 Fo N
1" Gray dense BASALT, slightly to moderately
100 | 75 el \"“ fractured, unweathered, very hard (a'a basalt) .
-1 ‘;‘ -4
- ‘/r .
i 1 ]
= 100 | 67 . |
: 1 ‘
- | | 06 ]
3l 1k- l
g - Y Boring terminated at 35 feet
% Date Started: July 25, 2007 Water Level: ¥ Not Encountered
3| Date Completed: July 25, 2007 Plate
8] Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 35 feet Drilling Methed:  HQ Coring A-17
&l Work Order: 3411-60 Driving Energy: 140 Ib. wt,, 30in. drop

Figure B-16. Boring log for corehole 117



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)

Log of
SADDLE ROAD PROJECT Borin
GEOLABS, INC. EROID 0
POHAKULOA TRAINING AREA (PTA) QUARRY 1 1 8
Geotechnical Engineering ISLAND OF HAWAI{
Laboratory Field
- Approxjmate Ground Surface
2| » £ & om| & = Elevation (feet MSL): 5694 *
§ (5|1 | 5| B2 (B,
AR I R EEE T——
§ 248 og 8¢ | & |§e2/82 818 5|8 escription
e, Gray GRAVEL AND COBBLES (BASALTIC),
60 | 8 T medium dense, dry (clinker) .
x
1 k.
-4 : xdq :{
1 o
s b3
N Gray vugular BASALT, moderately fractured,
83 | 47 N i Oy unweathered, hard (a'a basalt) G
: \II‘ :
-4 ‘/~ -
10 ;' grades to very hard .
o~
100 | 83 mn ]
1 grades to slightly fractured i
1F: :
15 \>I“ -1
100 | 88 TL- i
L. 4
-1 \Ir .
il grades to dense -
204F .
100 | 73 ; Gray dense vugular BASALT, slightly fractured,
1v 7 unweathered, very hard (a'a basalt) E
1% ]
i B 04 - ~1
100 | 48 T - .
1 ;' grades to moderately fractured 1
\ i ]
~ -4 ~ -
S ‘-
g oL .
5 100 | 75 1158 ]
@ (i |
3 1L
gl 117 '
2| 35
§ Date Started: July 25, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 25, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢] Total Depth: 40 feet Drilling Method:  HQ Coring A-18.1
Sl Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30in. drop

Figure B-17. Boring log for corehole 118



PTA Quarry Investigation 2007

Saddle Road HI-A-AD-6(5)

Log of
: SADDLE ROAD PROJECT Borin
GEOLABS, INC. A d
POHAKULOA TRAINING AREA (PTA) QUARRY 1 1 8
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
$ | &lg | % _|s38ls |§
R e §| £ g 8 < lof £ (Continued from previous plate)
IR HE N EHE Descripti
§ 23(68|82| € |88a|82 |8 (86]8 escription
100 | 63 I ]
1V ]
= \Is -
\!
40 Boring terminated at 40 feet
45 -
50 -
55 -
60 o
g 65 .
B 4 -
g
a J J
: ] ]
3
af 70
g| Date Started: July 25, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 25, 2007 Plate
8] Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 40 feet Drilling Method:  HQ Coring A-18.2
&| Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30 in. drop

Continue boring log for corehole 118.



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
Log of
SADDLE ROAD PROJECT Bori
GEOLABS, INC. o g g
POHAKULOA TRAINING AREA (PTA) QUARRY 1 1 9
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
_ Approximate Ground Surface
ﬁ glz & . 8§ e ?; Elevation (feet MSL): 5692 *
Lo -~ |9 ]
e 2| § §| € g §8|2 | Llele
5 z%‘igego:-g%ﬁﬁg‘gtﬁ Descrinti
§ 28|68e|82| & |822|22| 818l 3 escription
7 1 ox Reddish gray GRAVEL AND COBBLES
a7 | 12 2 | % (BASALTIC), medium dense, dry (clinker) 1
-4 xnx -
-4 i xq -4
=
3 Gray vugular BASALT, moderately fractured,
; e 1 Dy unweathered, hard (a'a basalt) N
00 | 30 11 |
i | O ]
1L .
\l -
10— ".‘ -
88 | 72 .y \>~ grades with traces of clinker from 10.5 to 11 feet
1
-4 :\ 4
\
- \ll\ -
41> -
100 | 100 H grades fo very hard
N Gray dense BASALT, massive, unweathered, very
1 hard (a'a basalt) .
| \:I‘ ]
20— \/\ 1
100 | 100 11 -
v~
— \/r -
1 P B
25 1 ‘\| 4
100 | 58 - .
- ;' grades to moderately fractured E
.
§ ] \"‘ J
; 30 > Boring terminated at 30 feet
(HDJ 28
2 35
g| Date Started: July 24, 2007 Water Level: ¥ Not Encountered
2
3| Date Completed: July 24, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 30 feet Drilling Method:  HQ Coring =
Z
&| Work Order: 3411-60 Driving Energy: 140 Ib. wt., 30 in. drop

Figure B-18. Boring log for corehole 119



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
‘ SADDLE ROAD PROJECT g
Borin
GEOLABS, INC. EROAOER 9
POHAKULOA TRAINING AREA (PTA) QUARRY 1 2 0
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
. Approgimate Ground Surface
ﬁ flz & sa%l g }? Elevation (feet MSL); 5692
oz | 2 gl ® [gs8la
5 |88 gégﬁg PP
Q B g [ o) e % £l & %oam
8 |28(88|38| ¢ 88388 |&15 5|8 Description
[Fex Reddish gray GRAVEL AND COBBLES
4| o0 T 1 (BASALTIC), medium dense, dry (clinker) ]
~1 xnx -4
— 8 xq -4
5: : *ﬁ :
-1 xbx -4
70 | 43 |
| % J
10 Gray dense vugular BASALT, moderately
7 \’I‘ fractured, unweathered, hard (a'a basalt) 7
Lk 1 BN =
95 | 80 11 grades with traces of clinker from 10.8 to 11.2 feet |
. | 88 1
15 \>“ -
1
100 | 97 TL- grades to massive ]
1t 4
1k- |
\I -1
20 ‘\T E
100 | 100 T T grades to slightly fractured ’
| \’I‘ R
SN
- \’r -
) s41 -
i § .
100 | 63 N 1
1 \,l‘ 1
) 1 .
3 N
§ 30 \’;" -
E Boring terminated at 31 feet
g . 1
2 T )
> 35
% Date Started: July 24, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 24, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
9] Total Depth: 31 feet Driling Method:  HQ Coring A-20
&l work Order: 3411-60 Dn'vlng Energ/: 140 lb. wt., 30in. drop

Figure B-19. Boring log for corehole 120



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
SADDLE ROAD PROJECT ekl
Bori
GEOLABS, INC. FRORD R g
POHAKULOA TRAINING AREA (PTA) QUARRY 1 2 1
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
- Approx_imate Ground Surface
§ R %. § 538§ E Elevation (feet MSL): 5698 *
[ el 8 ¢ £ |EEE| € || ©
5 ﬁ§§39§og% %ﬁ§3§8 Descrioti
8§ |283|58|82|¢ |88:2/88 8196 8 escnpyon
o Reddish gray COBBLES, GRAVEL, AND
70 | 15 TY «9 BOULDERS (BASALTIC), mediumdense, dry |
4 Fox (clinker) E
B R xg -4
1k~ ]
s4 b
4 “Ox e
45 | 8 o
1} 4
N x xc -]
p Xox -4
10~ T -
X
A 0% -
53 | 10 1 : x4 1
- xox -1
b s
1k 4
Ch | 3¢ e
2| 0 T ]
| 4
- *ox -
R} e ]
20 x"x -
- 4 X q .
65 | 28 o
1k 4
1k 4
2540 Gray dense BASALT, slightly fractured, B
i i Oy unweathered, very hard (a'a basalt) |
100 | 90 N
i | A ]
|
) 1V ]
8 1r. 4
ES a4 b~ .
8 ) Boring terminated at 31 feet
2 J R
3
8 B -
[
2| 35
§ Date Started: July 26, 2007 Water Level: ¥ Not Encountered
; Date Completed: July 26, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 31 feet Drilling Method:  HQ Coring A-21
&l Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30in. drop

Figure B-20. Boring log for corehole121



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
Log of
GEOLABS, INC. SHDDLEAOAD PROLEET Boring
POHAKULOA TRAINING AREA (PTA) QUARRY
Geotechnical Engineering ISLAND OF HAWAII 1 23
Laboratory Field
_ Approx.imate Ground Surface
ﬂ flz ® s2%| 5 ,§ Elevation (feet MSL): 5695 *
LN ™
EHE fgég%é% 282 q
o LE 4 a |2 gl & i
5 |23|&88|34| ¢ |5£2|88| &8s 8|8 Description
0, Gray GRAVEL AND COBBLES (BASALTIC),
1L 9 loose to medium dense, dry (clinker) 1
23 (0 4 Fox .
. xd 4
e ]
x
5+ :n*‘ -
38 | 12 I~ 1
qu
1% ]
10 :x< N
it ;x Gray dense BASALT, slightly fractured,
100 | 85 1 138 unweathered, very hard (a'a basalt) b
1 ]
15 \;‘ -1
1 \I -
100 | 100 { 2 |
- \/\ -
\I -
20 ‘\T -
. | \/I\ -
100 | 82 i1 4
‘I\
= \Ir -
s4F. E
B N 1 -4
100 | 98 I J
1
. || & )
g ™ | PR i
M t
8 2 158 _
2 100 | 100 E ) J
'
2 11, 4
3 as—LL
g| Date Started:  July 27, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 28, 2007 : Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Totat Depth: 41.5 feet Drilling Method:  HQ Coring A-221
§| Work Order: 3411-60 Driving Energy: 140 Ib. wt, 301in. drop

Figure B-21. Boring log for corehole 123



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
SADDLE ROAD PROJECT g
Bori
GEOLABS, INC. Fosres g
POHAKULOA TRAINING AREA (PTA) QUARRY 1
Geotechnical Engineering ISLAND OF HAWAII 2 3
Laboratory Field
8 |.El% | 5. l82%8 |3
2 el 8 §| £1|® g a € lo| o (Continued from previous plate)
NI HE N R Descrin
8 128(53(8¢8|8 88|88 |8|g5|8 escription
1}- ]
62 | 37 11 ]
41 Reddish gray scoriaceous BASALT with welded ]
4 \’,“ clinker, moderately fractured, unweathered, _‘
> \_Mmedium hard A
A I e Reddish gray GRAVEL (BASALTIC), medium N
AL~ dense, damp (clinker) .
4 Boring terminated at 41.5 feet .
45 .
501 -
55 i
-1 4
60 _
S 4 4
= 65 -1
g - |
b 4 4
3
2l . J
il
2 70
§ Date Started: July 27, 2007 Water Level: ¥ Not Encountered
3| Date Completed: July 28, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢] Total Depth: 4.5 feet Drilling Method:  HQ Coring A-222
§| Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30in. drop

Continue boring log for corehole 123.
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Saddle Road HI-A-AD-6(5)

Log of
GEOLABS, INC. SO FROUECT Boring
POHAKULOA TRAINING AREA (PTA) QUARRY 1 2 5
Geotechnical Engineering ISLAND OF HAWAI!
Laboratory Field
_ Approximate Ground Surface
ﬁ F %, % cag| s § Elevation (feet MSL): 5696 *
o e g2 c " 8 g ng?
5 28(588(82| ¢ 882|888 |3 Description
el Reddish gray COBBLES, GRAVEL, AND
1% o5 BOULDERS (BASALTIC), medium dense, dry
60 | 28 TF. (clinker) -
ir xg R
1L~ ]
x
5 :.,"‘ -
65 | 33 I < 1
lox
-1 Ix x‘ -4
- ,‘0): e
10 : xq —
58 [ 15 1L 4
x°x =
15 x°x —1
X(
4 Fox o
87 | 60 Ik . -
11~ Gray dense BASALT, moderately fractured,
11 unweathered, very hard (a'a basalt) 1
20._ Y -
| \'r =}
100 | 100 It- |
1
: \'I‘ :
| grades to massive locally
- Sy .
97 | 58 I ]
1h- ]
1
g 1b- 1
g 30 1 -
B -} \" 1
s 100 | 87 11 1
@ 1 1 O |
[l a5 !
§ Date Started: July 27, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 27, 2007 Plate
8] Logged By: S. Latronic Drill Rig: MOBILE B-53
¢| Total Depth: 36 feet Drilling Method:  HQ Coring A-231
&| Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30in. drop

Figure B-22. Boring log for corehole 125



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
SADDLE ROAD PROJECT Log of
Bori
GEOLARBS, INC. gl ng
POHAKULOA TRAINING AREA (PTA) QUARRY 1 2
Geotechnical Engineering ISLAND OF HAWAII 5
Laboratory Field
- £ = | g
gl1g | < 53%|5 |8
g b 2 g £ I85E|E | £ |o|e (Continued from previous plate)
RELAEIERE HE Y L Descripti
& 28|58|8¢| & [822|82 (8 8l6]3 escription
‘ Boring terminated at 36 feet
40— -
45 -
50 -
55 ~
60 -
= 65 |
g . -
:| 70
§ Date Started: July 27, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 27, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
o] Total Depth: 36 feet Drilling Method:  HQ Coring A-232
2| Work Order: 3411-60 Driving Energy: -~ 140 |b. wt,, 30 in. drop

Continue boring log for corehole 125.



PTA Quarry Investigation 2007 Saddle Road HI-A-AD-6(5)
. Log of
GEOLABS, INC. SO0 PROIEGT Boring
POHAKULOA TRAINING AREA (PTA) QUARRY
Geotechnical Engineering ISLAND OF HAWAII 1 27
Laboratory Field
_ Approximate Ground Surface
‘3 £l & cop| € ,§ Elevation (feet MSL): 5695 *
Lo I ~ | 8© 9
: |82|5g| 28| 5 |305| 35| B (8 B8 Description
§ s8|6&|8x| & |8¢e|2E  818|c| 3 p
[Fe.c Reddish gray GRAVEL, COBBLES, AND
T I 9 BOULDERS (BASALTIC), mediumdense, dry
63 | 30 A Fox (clinker) .
-1 : xg B
4 b 4
~d P xé —1
S o™ grades to welded clinker
B q
®|® 11 Reddish gray BASALT with weided clinker,
11 moderately fractured, unweathered, medium hard
1L
10 R -1
1 \/“ R
78 | 47 il R
11 Gray dense BASALT, slightly fractured, y
i | O unweathered, very hard (a‘a basalt) i
154 K/~ -1
\‘ -3
100 | 87 i1 Oh 1
1k- ]
. | |
i \/'“ .
100 | 100 16 .
I~
i ;' grades with vugs 1
s [ i
~4 g 1 -4
100 | 70 It ]
'
: 1185 ]
g " | b8 i
:_‘ [l
3 1H- ]
o 100 7 11 grades with some welded clinker 7]
g 1t ]
g " I I RS Boring terminated at 35 feet 1
n.li
% Date Started:  July 26, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 26, 2007 Plate
8| Logged By: S. Latronic Drill Rig: MOBILE B-53
¢ Total Depth: 35feet Driling Method:  HQ Coring A-241
&| Work Order: 3411-60 Driving Energy: 140 Ib. wt, 30 in. drop

Figure B-23. Boring log for corehole 127
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Saddle Road HI-A-AD-6(5)

Log of
SADDLE ROAD PROJECT Borini
GEOLABS, INC. g 0
POHAKULOA TRAINING AREA (PTA) QUARRY 1 2
Geotechnical Engineering ISLAND OF HAWAII 7
Laboratory Field
gz | ¥ _|s8%|5 |3
g g‘E 2 e g §§§ a ;g, o © (Continued from previous plate)
EHEN I R Sy
8 |28/53(82|¢ |882|88|8|36|2 escription
40_
45
501
551
60
'g -
= 65—
g J
§ B
of 70
§| Date Started: July 26, 2007 Water Level: ¥ Not Encountered
§ Date Completed: July 26, 2007 Plate
8] Logged By: S. Latronic Drill Rig: MOBILE B-§3
¢| Total Depth: 35 feet Drilling Method:  HQ Coring A-242
&l Work Order: 3411-60 Driving Energy: 140 |b. wt, 30 in. drop

Continue boring log for corehole 127.
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( SADDLE ROAD PROJECT oo
Boriny
GEOLABS, INC. LA 9
POHAKULOA TRAINING AREA (PTA) QUARRY 1 29
Geotechnical Engineering ISLAND OF HAWAII
Laboratory Field
. Approximate Ground Surface
gl ) com| e | & Elevation (feet MSL): 5699 *
g o 2 5 g ég & E o ©
MR IEL N Descripti
8 28158|8¢| & |882|82|8 81| 8 escription
e, Reddish gray GRAVEL AND COBBLES
65 | 27 1F .4 (BASALTIC), medium dense, dry (clinker) .
i tox 4
- “ xd o
16 Gray dense BASALT, moderately fractured,
sHL; unweathered, very hard (a'a basalt) ]
100 | 68 1L 4
-~ v ] -4
k- ]
! |
- ;\ -4
S | K =
5 | 2 . RS 4
1P Reddish gray COBBLES AND GRAVEL R
AT 9 (BASALTIC), medium dense, damp (clinker)
Ix
1 :c N
150 Fox -
52 | 0 1T | .
[x
- ;Ox =
-4 Bx xc B
xex
1L ]
20-§ L * s
70 | 25 I _
xd
E :o* 4
= >‘ ’C -
™ &ox -
25 | :c -
70 | 20 1 F-. 4
. : x9 -
1 Reddish gray BASALT with welded clinker,
g 11 moderately fractured, unweathered, medium hard
s 304 1o hard
ol 100 | 33 It Gray dense BASALT, moderately fractured,
3 ' unweathered, very hard (a'a basalt)
:7: | \"‘ .
%l 10 1
N 3s
g| Date Started: _ July 27, 2007 Water Level: ¥ Not Encountered
5| Date Completed: July 27, 2007 Plate
8] _Logged By: S. Latronic Drill Rig: MOBILE B-53
2] Total Depth: 39.5 feet Drilling Method:  HQ Coring A-25.1
8| Work Order: 3411-60 Driving Energy: 140 Ib. wt,, 30in. drop

Figure B-24. Boring log for corehole 129



Appendix C
Rock Core and Drilling Photos
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1. HX corehole B-1, 0.0 to 16.0 ft.

Figure C-



PTA Quarry Investigation 2009 Saddle Road HI-200(2)

Figure C-2. HX corehole B-1, 16.0 to 24.3 ft.
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Figure C-3. HX corehole B-1, 24.3.0 to 35.0 ft.
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Figure C-4. HX corehole B-2, 0.0 to 17.8 ft.
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Figure C-5. HX corehole B-2, 17.8 to 26.0 ft.
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Figure C-6. HX corehole B-2, 26.0 to 31.0 ft.
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Figure C-7. HX corehole B-3, 0.0 to 21.5 ft.
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8. HX corehole B-4, 0.0 to 14.3 ft.

Figure C-
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Figure C-9. HX corehole B-4, 14.3 to 22.4 ft.
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Figure C-10. HX corehole B-4, 22.4 to 31.0 ft.
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0.0 to 15.5 ft.

5

Figure C-11. HX corehole B-
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Figure C-12. HX corehole B-5, 15.5 to 23.5 ft.
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Figure C-13. HX corehole B-5, 23.5 to 32.0 ft.
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Figure C-14. HX corehole B-5, 32.0 to 35.0 ft.
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Figure C-15. HX corehole B-6, 0.0 to 18.9 ft.
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18.9 to 28.0 ft.

6

Figure C-16. HX corehole B-
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Figure C-17. HX corehole B-6, 28.0 to 35.0.
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Figure C-18. HX corehole B-7, 0.0 to 26.0 ft.
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Figure C-19. HX corehole B-8, 0.0 to 18.8 ft.
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Figure C-20. HX corehole B-8, 18.8 to 26.0 ft.
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Figure C-21. HX corehole B-8, 26.0 to 31.0 ft.
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Figure C-22. HX corehole B-9, 0.0 to 18.4 ft.
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Figure C-23. HX corehole B-9, 18.4 to 26.0 ft.



Saddle Road HI-200(2)

PTA Quarry Investigation 2009

R e S

Figure C-24. HX corehole B-10, 0.0 to 21.0 ft.
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Figure C-25. HX corehole B-10, 21.0 to 30.0 ft.
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Figure C-26. HX corehole B-10, 30.0 to 34.6 ft.
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Figure C-27. HX corehole B-11, 0.0 to 17.1 ft.
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Figure C-28. HX corehole B-11, 17.1 to 26.0 ft.
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Figure C-29. HX corehole B-11, 26.0 to 36.0 ft.
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Figure C-30. HX corehole B-12, 0.0 to 11.0 ft.
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Figure C-31. HX corehole B-12, 11.0 to 18.7 ft.
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Figure C-32. HX corehole B-12, 18.7 to 26.0 ft.
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0.0 to 16.0 ft.

Figure C-33. HX corehole B-13
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Figure C-34. HX corehole B-13, 16.0 to 25.4 ft.
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Figure C-35. HX corehole B-13, 25.4 to 31.0 ft.
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Figure C-36. HX corehole B-14, 0.0 to 20.0 ft.
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Figure C-37. HX corehole B-14, 20.0 to 29.3 ft.
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Figure C-38. HX corehole B-14, 29.3 to 36.0 ft.
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Figure C-39. HX corehole B-15, 0.0 to 15.0 ft.
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Figure C-40. HX corehole B-15, 15.0 to 24.2 ft.
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Figure C-41. HX corehole B-15, 24.2 to 31.0 ft.
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Figure C-42. HX corehole B-16, 0.0 to 13.8 ft.



PTA Quarry Investigation 2009 Saddle Road HI-200(2)

Figure C-43. HX corehole B-16, 13.8 to 21.0 ft.
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Figure C-44. HX corehole B-16, 21.0 to 26.0 ft.
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Figure C-45. HX corehole B-17, 0.0 to 16.0 ft.
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Figure C-46. HX corehole B-17, 16.0 to 26.0 ft.
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Figure C-47. HX corehole B-18, 21.0 to 29.8 ft.



PTA Quarry Investigation 2009 Saddle Road HI-200(2)

Figure C-48. HX corehole B-18, 29.8 to 36.0 ft.
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Figure C-49. HX corehole B
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, 12.0 to 22.6 ft.
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Figure C-50. HX corehole B
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Figure C-51. HX corehole B-19, 22.6 to 36.0 ft.
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Figure C-52. HX corehole B-20, 0.0 to 15.5 ft.
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Figure C-53. HX corehole B-20, 15.5 to 25.5 ft.
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25.5t0 35.5 ft.

Figure C-54. HX corehole B-20,
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0.0 to 14.0 ft.

Figure C-55. HX corehole B-21
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Figure C-56. HX corehole B-21, 14.0 to 31.0 ft.
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Figure C-57. HX corehole B-21, 31.0 to 36.0 ft.
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0.0 to 16.0 ft.

Figure C-58. HX corehole B-22
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Figure C-59. HX corehole B-22, 16.0 to 27.5 ft.
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Figure C-60. HX corehole B-22, 27.5 to 31.0 ft.
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Figure C-61. HX corehole B-23, 0.0 to 11.0.
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Figure C-62. HX corehole B-23, 11.0 to 25.0 ft.
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Figure C-63. HX corehole B-23, 25.0 to 36.0 ft.
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Figure C-64. HX corehole B-24, 0.0 to 21.6 ft.
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Figure C-65. HX corehole B-24, 21.6 to 31.0 ft.
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Figure C-66. HX corehole B-25, 0.0 to 16.4 ft.
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Figure C-67. HX corehole B-25, 16.4 to 26.0 ft.
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Figure C-68. HX corehole B-25, 26.0 to 36.0 ft.
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Figure C-69. Rotary corehole location B-1, looking northwest.

Figure C-70. Rotary corehole location B-2, looking west.



Figure C-71. Rotary corehole location B-4, looking northwest.
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Figure C-72. Rotary corehole location B-6, looking northwest.
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Figure C-74. Rotary corehole location B-16, looking northeast.



Figure C-75. Rotary corehole location B-24, looking west.
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Box 1—1.0 - 18.0 ft

Figure C-1. Corehole 101
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Figure C-5. Corehole 102
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Figure C-7. Corehole 102: Box 3 —21.0 - 30.0 ft Figure C-8. Corehole 102: Box 4 —30.0 - 41.5 ft
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Figure C-9. Corehole 103
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Figure C-16. Corehole 104: Box 4 —31.5
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Figure C-15.
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Figure C
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Figure C-
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Figure C-22. Corehole 106: Box 2 —17.0 — 26.5 ft
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Figure C-21. Corehole 106: Box 1 —1.0 —17.0 ft
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Figure C-24. Corehole 107:

Corehole 106: Box 3 —26.5 — 36.0 ft
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Figure C-26. Corehole 107:
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Figure C-25. Corehole 107
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Figure C-28. Corehole 108
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Figure C-27. Corehole 108
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Figure C-30. Corehole 108: Box 4 —36.5-41.5ft

Figure C-29. Corehole 108: Box 3 —27.5 - 36.5 ft
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Figure C-32. Corehole 109
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Figure C-37. Corehole 110: Box 3 —31.0 - 41.5 ft

Figure C-38. Corehole 111: Box 1 —1.5-11.5ft
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Figure C-40. Corehole 111
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Figure C-39. Corehole 111
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Figure C-42. Corehole 112
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Figure C-43. Corehole 112: Box 3 —23.0 - 31.0 ft Figure C-44. Corehole 112: Box 4 —31.0 - 36.0 ft




Box 2 —19.0-27.5 ft

Figure C-46. Corehole 113:

Corehole 113: Box 1 —2.0 - 19.0 ft

Figure C-45.




Figure C-48. Corehole 114: Box1 —1.5-18.5 ft
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Figure C-47. Corehole 113: Box 3 —27.5-32.0 ft
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Box 3 —28.0-355 ft

Figure C-50. Corehole 114:
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Figure C-49. Corehole 114: Box 2 —18.5 —28.0 ft




Figure C-52. Corehole 115: Box 2 —16.5 —26.0 ft

16.5 ft

Figure C-51. Corehole 115: Box 1 —1.0 -




Figure C-54. Corehole 116: Box 2 —0.5 -20.5 ft

Box 3 —26.0 — 32.0 ft

Figure C-53. Corehole 115:




Figure C-56. Corehole 116: Box 3 —29.5-35.5 ft

Figure C-55. Corehole 116: Box 2 —20.5 - 29.5 ft




T ——— T

-

Box 2 —14.0.- 28.0 ft

. Corehole 117

Figure C-58
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Figure C-57. Corehole 117




Figure C-60. Corehole 118: Box 1 —1.0-13.0 ft
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Figure C-59. Corehole 117: Box 3 —28.5 - 33.0 ft




ot 4 : s == el . =
PTA Quarry Investigation 200 Saddle id HI-A-AD-6(5)

Figure C-61. Corehole 118: Box 2 —13.0 - 22.0 ft Figure C-62. Corehole 118: Box 3 —22.0-30.5 ft
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Figure C-64. Corehole 119

Figure C-63. Corehole 118: Box 4 —30.5 - 40.0 ft
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Figure C-66. Corehole 119: Box 3 —22.0 - 30.0 ft
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Corehole 119: Box2 —12.5
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Figure C-65
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Figure C-67. Corehole 120: Box 1 -1.0 - 15.0 ft Figure C-68. Corehole 120: Box 2 —15.0 —24.0 ft




PTA ¢

RIS

.llidu_‘nﬁnnil}- e —

-

o S T

B
3 '

3 . - . o . o

....... et o et e e o hmJ m

Figure C-70. Corehole 121: Box 1 —1.0 -16.5 ft

e 8

e .
?»._..._...h. o
LB

#ih o

-

| priaer S W -
m_ﬁrlit?l'ilallsaullr-rln
. s

e s A

— W g B W s
- TR W ey - e
W

ek

Y

. -

o

=

T e T A T S L W e e am o

; ¢
. F el B
(R0 P -
PN e S - R Py e wn i

_.‘
&

Figure C-69. Corehole 120: Box 3 —24.0 - 31.0 ft




Figure C-72. Corehole 123: Box 1 —1.5-17.5 ft

-71. Corehole 121: Box 2 —16.5-31.0 ft

Figure C
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Figure C-74. Corehole 123
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Figure C-73. Corehole 123: Box 2
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-76. Corehole 125

Figure C
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: Box4 —35.5-41.5ft

Corehole 123

Figure C-75.
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Figure C-78. Corehole 125: Box 3 —26.5 — 36.0 ft
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Figure C-77. Corehole 125: Box 2
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Figure C-80. Corehole 127: Box 2 —12.0 —22.5 ft

Figure C-79. Corehole 127: Box 1 —1.5-12.0 ft




Figure C-82. Corehole 127: Box 4 —30.5 - 35.0 ft
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Figure C-81. Corehole 127: Box 3
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Figure C-84. Corehole 129: Box 2 —11.5 -30.0 ft
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Figure C-83. Corehole 129: Box 1 —0.5-11.5 ft




Figure C-85. Corehole 129: Box 3 —30.0 - 39.5 ft




Figure C-86 Dirill rig set up for corehole 101 (Blurred) Figure C-87 Drill rig set up for corehole 102




Figure C-88 Dirill rig set up for corehole 103 Figure C-89 Drill rig set up for corehole 104




Figure C-90 Dirill rig set up for corehole 105 Figure C-91 Dirill rig set up for corehole 106




Figure C-92 Dirill rig set up for corehole 107 Figure C-93 Drill rig set up for corehole 108
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Figure C-94 Drill rig set up for corehole 109 Figure C-95 Dirill rig set up for corehole 110




Figure C-96 Drill rig set up for corehole 111 Figure C-97 Drill rig set up for corehole 112
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Figure C-98 Drill rig set up for corehole 113 Figure C-99 Drill rig set up for corehole 114




Figure C-100 Drill rig set up for corehole 115 Figure C-101 Drill rig set up for corehole 116




Figure C-102 Drill rig set up for corehole 117 Figure C-103 Drill rig set up for corehole 118




Figure C-104 Drill rig set up for corehole 119 Figure C-105 Drill rig set up for corehole 120




Figure C-106 Drill rig set up for corehole 121 Figure C107- Drill rig set up for corehole 123




Figure C-108 Drrill rig set up for corehole 125 Figure C-109 Drill rig set up for corehole 127




Figure C-110 Drill rig set up for corehole 129
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PTA Quarry Investigation HI-DX-0200-05-01

”’iﬁi ; 845 Navajo Street » Denver, CO 80204

Sffﬂlll ISTS TO THE PaviNG [”””smy Phone: 303.975.9959 « Fax: 303.975.9969 * Email; office@westest.net

Federal Highway Administration November 1, 2006
Central Federal Lands Division

Denver Federal Center

Building 52, PO Box 25246

Denver, CO 80225

Attention: Mr. Randall S. Caley

Subject:  Hot Mix Asphalt Mix Design - Marshall Method — 75 Blows per Side
FHWA Grading E
Pohakuloa Training Area Quarry, Tesoro Refining PG 64-16 Binder
Saddlc Road, FHWA Project No.: Hawaii — A-AD/STP 6(3) & 200(1)
WesTest Mix Design No. 166206

Gentlemen:

Enclosed are the results of a hot mix asphalt mix design donc in general accordance with the Asphalt
Institute’s Mix Design Methods for Asphalt Concrete Marshall procedures, using 75 blows per side
compactive effort. All tests have been conducted in general accordance with AASHTO procedures
current at the time of design. The aggregate used in the mix design is from Pohakuloa Training Area
Quarry. The asphalt cement used in the mix design consisted of a PG 64-16, with a specific gravity
of 1.020, supplied by Tesoro Refining.

The aggregate gradations and blend percentages were provided, and are presented on Figure 1, along
with a graphical prescntation of the combined gradation plotted on a 0.45 Power Graph. The rcsults
of additional aggregate testing performed by WesTest or the FHWA arc also included on Figure 1.
Gradations of the aggregate as delivered are included on Table 2. The results of sodium sulfate
soundness testing will be provided when complete.

The design was performed at asphalt cement contents of 5.0, 5.5, 6.0 and 6.5 percent. The results of
the tests performed at each asphalt content are outlined on Table | and graphically presented on
Figurcs 2 and 3. At a target asphalt ccment content of 5.8% this mix indicates a thcoretical
maximum specific gravity of 2.605, bulk specific gravity of 2.474, unit weight of 154.0 pcf, 5.0%
voids in total mix, 16.2% voids in mineral aggregate, 69.2% voids filled with asphalt, Marshall
stability of 4600 Ibs. and a flow of 0.13 inches. The cffective specific gravity of the aggregate in the
mix is 2.880.3

This hot mix asphalt mix design is based on specific materials and laboratory preparation of the test
specimens. Variations between laboratories and variation between laboratory produced and field
produced samples should be anticipated. It is reccommended the mix design be field verificd during
initial production. Field verification often results in the optimum asphalt cement content being
adjusted to meet design voids in total mix or voids in mineral aggregate criteria.

If you have any questions on the design presented, please contact us at your convenicnce.

Sincerely,
WesTest

Eric R. West, P.E.
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PTA Quarry Investigation HI-DX-0200-05-01

Client: Federal Highway Administration November 1, 2006
”i.f?ﬂ Mix Design No.: 166206

Mix Design Method: Marshall, 75 Blows per Side
Srecusts o 15x Farivs lisasray g
Grading: E
Aggregate Source: Pohakuloa Training Area Quarry
AGGREGATE BLEND"
PERCENT OF BLEND 29% 2% 43% 1% 100% | Grading |PRODUGTION
DESCRIPTION ¢ T 4 |#8 Crushed| Manuf, R GRAD
rushe Stone Stone Sand Lime E RADATION
Stone
Hawalian
SOUR_CE PTA Quarry| PTA Quarry| PTA Quarry Cement Job Mix Spec. |TOLERANCE|
e NV d00 ] 100 1 100 i 100 . 1oo N
1° 100 100 100 100 | 100 L
K7 100 100 100 _..| .00 100 | 97-100 | 97-i00
T 77 100 100 | ] 10 |83 | 86-100
N s~ | w8 100 T 100 78 . 71-85
I 5 7 99 I N A A 41-53
___# 2 80 I 100 37 D
#16 2 54 100 25 I
__H40 1 30 R 00 |15 | T~ 11-19
o #100 1 17 ) 100 I
#200 1.1 0.7 117 97.0 6.5 40-80 | 35-95
AGGREGATE PHYSICAL PROPERTIES
[BULK SPECIFIC GRAVITY 2.430 2.783 I
APPARENT SPECIFIC GRAVITY — 2430 | 2800 |7
WATER ABSORPTION (%) _ | N Ll T R S YN o
LA ABRASION (%LOSS)» ~ ~ | """ = T : o 22 45Max. | .
FRACTURED FACES, 2+ (%) . ] 100 80Min. |
FLAY & ELONGATED 1:3 (%) I AN . L) 0Max. |
AGGREGATE DURABILITY INDEX D¢ 4 . ] 96 35 Min._ |Procedure A
AGGREGATE DURABILITY INDEX D . 90 _ 35Min.__[Procedure B
FINE AGGREGATE ANGULARITY (%) R 517 450Mmin. |
LQUIDLIMIT (%) - . NV -l
PLASTICITY INDEX™ I . NP |Non-Plastic]
SAND EQUIVALENT (%) . g .77 4SMin., |
SODIUM SULFATE SOUNDNESS, 5 CYCLES (% LOSS) 12 Max.
“‘Aggregate gradations and blend per ges provided by client.
**Data provided by client.
0.45 POWER GRAPH

PERCENT PASSING

#200 #100 440 #18 ] 2] e wr 4" 1 1120

SIEVE SIZE RAISED TO THE 0.45 POWER

FIGURE 1



PTA Quarry Investigation HI-DX-0200-05-01

Client: FHWA November 1, 2006

”1'17}"?" Mix Design No.: 166206

Mix Design Method: Marshall, 75 Blows per Side

Srecuusrs ra i Panws liorsmsy
Grading: E Mixing Temperature: 3121 5°F
Aggregate Source: Pohakuloa Training Area Quarry Compaction Temperature: 292+ 4 °F
A.C. Source & Grade: Tesoro Refining
ASPHALT CONTENT DETERMINATION
MIX PROPERTIES LABORATORY TRIAL DATA SPEC. OPTIMUM
ASPHALT CEMENT CONTENT (% 8y weiGHT oF Mix 5.0 5.5 -6.0 6.5 5.8
THEORETICAL MAXIMUM SPECIFIC GRAVITY | 2.640 2.618 2.596 2.575 2.605
THEORETICAL MAXIMUM DENSITY (PCF) 164.3 162.9 161.6 160.3 162.1
BULK SPECIFIC GRAVITY 2.445 2.460 2.486 2.510 2474
DENSITY (PCF) 152.2 153.1 154.7 156.2 154.0
% VOIDS IN TOTAL MIX 74 6.0 4.3 2.5 3.0-6.0 5.0
% VOIDS IN MINERAL AGGREGATE 16.5 16.5 16.0 15.7 13.0 Min. 16.2
% VOIDS FILLED WITH ASPHALT 55.4 63.4 73.5 83.9 69.2
STABILITY (LBS.) 4685 5111 4277 3696 | 2000 Min. 4600
FLOW (0.01in.) 10 13 13 14 8-16 13
MOISTURE SENSITIVITY TEST
LOTTMAN MOISTURE SENSITIVITY TEST RESULTS (AASHTO T 283 ), FREEZE CYCLE INCLUDED, 6.0% BINDER
DRY SUBSET AVERAGE SPECIMEN VOIDS, 3 SPECIMENS (%) 6.5-7.5 7.0
TENSILE STRENGTH, SPECIMEN A (PSI) 94
TENSILE STRENGTH, SPECIMEN B (PS!) 104
TENSILE STRENGTH, SPECIMEN C (PSI) 94
AVERAGE TENSILE STRENGTH (PSI) 97
CONDITIONED AVERAGE SPECIMEN VOIDS, 3 SPECIMENS (%) 65-7.5 7.0
SUBSET TENSILE STRENGTH, SPECIMEN A (PSl) 84
TENSILE STRENGTH, SPECIMEN B (PSI) 84
TENSILE STRENGTH, SPECIMEN C (PSI) 87
AVERAGE TENSILE STRENGTH (PSl) 85
TENSILE STRENGTH RATIO 70 Min. 88
[Minor moisture damage noted in a few of the finer aggregate particles, Scale:1.
|Several broken aggregate particles in conditioned and dry specimens.

TABLE 1



PTA Quarry Investigation HI-DX-0200-05-01

Client: FHWA November 1, 2006
”l;";m Mix Design No.: 166206

r . 4 Grading: E
Srecausts ro ree Fanve lezesnay
Mix Design Method: Marshall, 75 Blows per Side
VOLUMETRIC PROPERTIES
; o —
10.0 17.0 1
9.0 == A R St R 3 [ X I }
-
_ < |
£ 80 16090 !
x \ € |
E 70/ 11553
- <
< -t
5 60+ L1503 8
- -
z Z
5 50+ --mees - 145 Z
o z
i 9 404 -— - 14.0 o
. =]
B.0: o romisom s s s ——i ——— L1358
20 4 } i l ; t } t } + 4 ! t + 13.0 ‘
5.0 55 6.0 6.5 ]
ASPHALT CONTENT (%) :
@ % VOIDS IN TOTAL MiX
A % VOIDS IN MINERAL AGGREGATE '
|
85 158.0
80 4— - - 1570 |
E 751 SR A b 156.0 £
280 — SO SHA—— 11550 &
w = [
o X
3265 {— — — = - - 41540 & .
il g
B Q60 = e o o0 S T S - 11530 ® |
S sse—"___ NP 11520 2 |
50 —_ ~ s S - - d1s10
I
45 : + ) + + 4 + ; ; + ¢ ' 150.0 :
5.0 5.5 6.0 6.5 !
ASPHALT CONTENT (%) ;
@ % VOIDS FILLED WITH ASPHALT :
A UNIT WEIGHT (PCF) |

FIGURE 2
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HI-DX-0200-05-01

FHWA November 1, 2006
”ﬂv’?ﬂ?’ Mix Design No.: 166206
AR TR TBE DTS i 1l MGG 75 Blows per Side
MARSHALL PROPERTIES
5500 . 8
T | I
@ - 116
@ 5000
= 115
E — ® 14 Z
5 z
g - .-\ . o=
4500 - e 13;,
_‘ — Lol 12 o
2 B "=
@ 4000 +—”" - -
< l/ L 10
= P o
9
3500 g
5.0 55
ASPHALT CONTENT (%)
—&--MARSHALL STABILITY (LBS.)
~—&@—FLOW (0.01 IN.)

FIGURE 3
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‘/55757' LABORATORY TEST REPORT

A —————
Sor gy e e A AS DELIVERED GRADATIONS

845 Navajo Street
Denver, CO 80204
303.975.8959, Fax: 303.975.8969

REPORT DATE: October 26, 2006

PROJECT: Saddle Road DATE SAMPLED: September 19, 2006
FHWA PROJECT NO.: HI A-AD/STP 6(3) & 200(1) DATE RECEIVED: October 23, 2006
DATE TESTED: October 24, 2006
WesTest PROJECT NO.: 166206 SAMPLED BY: Client
CLIENT: Federal Highway Administration SOURCE: Pohakuloa Training
Denver Federal Center Area Quarry
Randall S. Caley
Building 2
Box 25246

Denver, CO 80225

GRADATION ANALYSIS - AASHTO T 11 & T 27

SIEVE SIZE PERCENT PASSING
#67 | MANUF.
SAMPLE DESCRIPTION | CRUSHED | TARGET | CRUSHED | TARGET STONE TARGET
STONE STONE | SAND
2 ]
9 -—‘i/2" R R
1 = B T
34" 100 T 100 -
] "7 72 T 00 100 T
g 27 ' 36 92 87 100 100
T Tma 3 5 17 7 ‘98 99
#8 2 | '3 3 2 73 | 80
3 #16 T 2 2 3 2 48 | 54
#40 - 2 |2 | T2 TV e T
T #100 R 2 1 15 17
#200 12 1.1 19 | 07 | 114 1.7
TABLE 2
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m HawaﬂA-ADISTPS@)&Z’OO(‘I)SaddIeRoad

Submifted By; D.S. Scanfon

Aqgrenate Source; Pohakuloa Tralning Area Quanmy

gate No | Maximum Size; 12.5

Central Federal Lands Highway Division laboratory

um . An AASHTO and |so Acmauad Laborato

Report of Superpave Asphalt Concrete Mix Design

HI-DX-

0200-05-01

MSHTO RS ISOEC 17608

Design Type; Hot Asphalt Concrete Pavement

mm  Asphalt Cement Sourca and Grade: Tesoro Refining, Honolulu, Hawail PG 64-16 -
PSS e AR .

{Lab Number 06-1691-AGG | 06-1602AGG | 06-1633-AGG 08-107T7-AGG
ield Number ACC-8i8 ACC3%8 ACC-#4 Sand K Combined
. Aggregate | WE" Aggregate Sand Uime .
escription 7:87 Sone) 4| (#8 Siong) | (Manutactred D o o | 63 | Specs | Tv. {0y
Combination% 2 2 2 7 ™ 7
1* | 25.0mm N
/4" | 19.0mm 100 (100) C s, 100(100) | 100 | 100
12 | 12.5mm 74079 100 (100) &JHES 92(939) | 94 °| 00-100 | 04
¥ | 9.5mm 4 40) 7 93 (90) SR 79789 | 80790 nax
4 | 4.75mm 4014) 7 21 I | Y00RET.8) 51(527) | 531 53 (8
#8 | 2.36mm 2(10) 7 5310) SIS £ M4@74) | a1 2888 | a7 |e
#6 | 1.16mm A RN gl A _
%30 | 600ym 204) /7 [TE), TR il e 16(174) | 17 7 |4
#0 | 425m 2 % SRS 0 A G 13, |44
#50 | 300um 109 7 2/(9i5f~ 520 MR (100) M| 24 - |11 (3
#100 | 150um AV S AR ]
#200 | 75um 1.2(4.5) 7 [... 1.3(28) “EFF 0.5k 1 SR 6289 | 67 210 | 69 [2
" im _ - RN 2 AR . -
.(y Index ~ 3 5 S,
Design Paramoten Y (o Uté:induced. Damage T 283
Optimum AC by Total Mix Weight, % Kl (R i
Maximum Density, pcf - AASHTO T 209
Air Voids, % 4.0
VFA, % b5-78 | 272.0
[VMA, % H.0nid | 17,4
‘Lab Mi turs, °C = 160°
Dust-to-Binder Ratio 0§-1.6 | [,2
‘Antistrip, %, Type . 3
: Aggregate Quality Specs. Design Gyratory Compactive Effort
‘L.A. Abrasion, Grading , % AASHTO T 96 Pesign High Alr Temp, Centigrade  {ESAL's| Ninit . Ndesign Nmax
-Micro-Deval Abrasion, % Loss AASHTO T 327 { ~ —~ ) i
‘NaSO« Soundness, % Loss AASHTO T104 | (T~ pecification (% of Maximum Density) <80.5| 96.0 | <98.0
Fractured Faces, % ASTM D5821 | 40 Specific Gravity & Absorption T84 &8 T 85
3and Equivaient, Ref, Alt.2 AASHTO T 176 ( 48 — weches | 4 +#4 |Combined
Jncompacted FA Voids, A% AASHTO T304 | 4o [Ppparent Specific Gravity
7 & E Particles, 1:3 Ratio, % ASTM D4791 | & 3.4 Bulk Specific Gravity
JAbsorption, %
_ Eftective Specific Gravity
)l;w‘“:tlon' Num. / Project File emarks: *As indicated in the mix design paperwork Reported By:
i\ i Dorrall Harclng ) Intﬁe;azf.leans%e.elmfs test resulls
oz Engineer Eric Zeller R "
Jonstruction Bill Hakala
Aaterials 4 Coples
Form FINA 1717A Rov, 0508 3
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Federal Highway
Administration

Project: Hawaii SR 200

Laboratory Numbers: 05-(260, 263, 265. 268. 27 &
Submitted By: Charlie Martine
Material Source: Bore Holes — PTA Quarr y

Tested For: Aggregate Q

Date Reported: 6/15/2(

Material Type: Main

Fleld Sample Numbers ]
Test Results
| 41755-% o
r1
ab Sodil
! Sulfat y o

Figure E-1. Summary of material source testing on bulk samples

from indicated coreholes.




PTA Quarry Investigation HI-DX-0200-05-01

Q Central Federal Lands Highway Division Laoratory

£
US. Depariment An AASHTO and ISO Accredited Laboratory
of Trensportation
Federal Highway ! :
N—— Report of Superpave Asphalt Concrete Mix Design

AASHTO R1B  ISQAEC 17023

Law Vot

Dimwe Gasean

4 Copies

Figure E-2. Summary of Superpave asphalt concrete mix design.

I Project: Hawaii SR 200(2) Saddle Road East Side Page 1 of 4
Submitted By: Eric P. Zeller Date Reported: 6/14/2005
Agaregate Source: PTA Quarry Stockpile; Pohakuloa Training Area Design Type: Superpave Hot Asphalt Concrete Pavement
Aggregate Nominal Maximum Size: 12.5 mm Asphalt Cement Source and Grade: Chevron, Kapolel, HI; PG 64-16
I | ab Number 05-207-AGG g
Field Number Combined I
l Description RecZTued BFL‘?I( | Specs : T.V. [D)
Bin Combination’ | |
¥ 25.0mm After %" [
34" | 19.0mm Scalp 100 |
172" | 12.5mm 100 | 90-100
I 38" | 8.5mm 87 90 Max
#4 | 4.75mm 64 Jiiiale)
#8 2.36mm 45 28-58 6
#16 1.18mm { I
l #30 | 600pm 22 . i [ W
#40 | 425pm ' 18 '
#50 | 300pm ER 15 3
#100 | 150um |
I #200 | 75um ‘ - 7.1 2-10 2
Liquid Limit | NV
Plasticity Index | NP
Design Parameters Specs. Moisture Induced Damage T 283
I Optimum AC by Total Mix Weight, % 6.9 Specs.
Maximum Density, pcf AASHTO T 209 158.2 JAsphalt Content, % 6.9 6.7
Air Voids, % 4.0 4.0 Additive Type None 2k Lime el
IVFA, % 65-78 75.8  JAdditive, % —— 1.0
IVMA, % 14.0 Min. 16.6  JCond. Strength, psi 31.3 82.7
Lab Mixing Temperature, °C 158  JDry Strength, psi 88.3 918 o
Dust-to-Binder Ratio 0.8-1.6 13 TSR, % 80 Min *35 90
Hveem, S-value i 30 Min. 40 JAva. Air Voids, % 6-8 7.2 7.1 LT
[Saturation, % 70-80 76.0 75.1
Antistrip, %, Type [Crack/Broke Agg, %
Aggregate Quality Specs. Design Gyratory Compactive Effort  7/75/115
L.A. Abrasion, Grading A, % AASHTO T96 | 35 Max. 27 Design High Air Temp, Centigrade ESAL's| Ninit Ndesign Nmax
Micro-Deval Abrasion, % Loss AASHTO TP 58 — 0.3-3 | 86.0 | 96.0 -
INaSOs Soundness, % Loss  AASHTO T 104 | 12 Max. 0 Specification (% of Maximum Density LS 90.5| 96.0 | <98.0
Fractured Faces,% 1 or more ASTM D 5821 75 Min. 100 Specific Gravity & Absorption T84 & T 85
[Sand Equivalent, Ref. At.2 AASHTO T 176 | 40 Min. 7 Pagaried vakms s oo piace mers 47, AASHTD mpacten +#4 -#4 Combined
[Uncompacted FA Voids, A % AASHTO T304 | 40 Min, 50.1 JApparent Specific Gravity 2.791 2.941 2.887
I F & E Particles, 1:3 Ratio, % ASTM D 4791 10 Max. 8 [Bulk Specific Gravity 2.593 2.793 2.721
Absorption, % 2.74 1.80 2.14
Effective Specific Gravity 2.854
I i o (aion emarks: The mix design was done without lime however | Reported By
D Hading 283 results show that 1.0% lime is required.
e he optimum asphalt content using 1.0% lime would be
l i pproximately 6.7%
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05 WED 02:33 PH ' T 2 84 ]

CHEVRONTEXACO, ASPHALT DIVISION, NORTHWEST REGION, PG TESTING LABORA PORTLAND, OREGON /4'.05 Yok 71

SuperPave PG 84-16 Binder Certification &2
LR L ] ChevrenTexaco Hawali Refinery

| SAMPLE LD. u_J

[ SAMPLE INFORMATION
BATCH NO |r TAN 102 LIMS # 25755

DATE SAMPLED | \|a.[11_:1|{55 | DAT i May 23, 2

: R T T AASHTIO'MPT "'"'C'ti'éﬁ'r?fiﬁ?i{'"'_f'
ORIGINALBINDER Temperaturé Test'Regult Suecification - - Tatdef Sibcification:

Flash Point, T48 M

" . A M
1-value, TP -8 *(

TEMPERATURE-VISCOSITY CURVE (CALCULATED I SING ASPHALT INSTITUTE PROGRAM)

= o ¢ Range 154 - 161°
compaction temperatures may require lixing Temperature ge, L ( .

strip |3 recommended

lixing yerature | F F 121°F
ompuac Ver ra ¢ Range, °f 2°F D0°F
S0y — " . .

scosity, Pa-

b= oCOmaRclioa Range . 1 L i ...X‘. "B e R 1

"Mixing Range = 7 N ik are ~~

‘ l'I‘

Mixing temperaturs range is wheras the er viscosity is 17 + 2P
~ompaction tempersture range is whe viscosity is 0.28

Lab Tester RSRR OK to Ship WTOL
ChevronTexaco PG Binder l.almra!orfcrﬂovrof' Asphalt Plant, El Paso, Texas

Notes

Figure E-5. Superpave binder certification.

. i ( LATED CONSTRUCTION TEMPERATURES
Nole: This data is for informational purposes. Actual i e ———————————
a 1°c |
to meet field conditions. A ¢ ympaction test Compac n Temperature Range, °( 145°( 149°(
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